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ES - Executive Summary

ES.1 Introduction

The 2011 Regional Water Planning process continues the planning process set forth by the 2006
Regional Water Plans (RWPs) for the State of Texas. Beginning in 2006, the 2011 RWP process
sought to combine a variety of expertise and interests to prepare updated plans for the 16 unique
planning regions within the state. These “initially prepared” Regional Water Plans were to be
submitted to TWDB by March 1, 2010. Following a comment period from state agencies and the
general public, these plans will be finalized and adopted by September 1, 2010, to be combined into
the 2012 State Water Plan. In order to provide consistency and facilitate the compilation of the
different regional plans, the Texas Water Development Board (TWDB) requires the incorporation of
the data from the completed regional plans into a standardized online database, referred to as TWDB
DB12.

Scope of Work
The scope of work was prepared through a public process and is reflected in the tasks below:
ES.1.1 Task1l

Task 1 was intended to collect data and to provide a physical, social, and economic description of the
Lavaca Regional Water Planning Area (LRWPA). The geographical boundaries of the LRWPA,
originally designated as Region P, are shown in Figure 1-1 in Chapter 1. Information regarding
irrigated acreage for agricultural water use was recognized as being of particular importance, and
surveys were conducted in order to determine this data that would later be used for estimating
irrigation water demand.

ES.1.2 Task?2

Task 2 presented the population and water demand projections for the LRWPA. Chapter 2
summarizes this data and discusses the procedures used to obtain revised population and demand
projections. These revised projections were then submitted to TWDB in a formal request to be
accepted for use in the State Water Plan. The total demands for each county or portion of a county
are shown in Table ES.1 below. Because agriculture constitutes the dominant water use in the basin,
nearly 95 percent of the demands shown are related to irrigation supplies. This supply is obtained
from both groundwater and surface water sources. Further information regarding population and
water demand projections is available in Chapter 2.

Table ES.1
Total Demands in Acre-Feet per Year
Counties 2010 2020 2030 2040 2050 2060
Jackson 63,300 63,409 63,455 63,465 63,481 63,531
Lavaca 13,815 13,794 13,735 13,651 13,580 13,550
Wharton
(Region P) 152,698 152,781 152,813 152,807 152,792 152,773
LRWPA Total| 229,813 229,984 230,003 229,923 229,853 229,854
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ES.1.3 Task 3

The availability of surface water and groundwater supplies were determined in Task 3. Surface water
sources were determined to be limited under drought-of-record (DOR) conditions. The only surface
water supply determined to be available during DOR was a supply of 79,000 acre-feet from Lake
Texana, the only reservoir in the region; of this 79,000 acre-feet, 4,500 acre-feet is reserved for
environmental flows. Only a small portion of this supply is contracted through the Lavaca-Navidad
River Authority (LNRA) to a customer within the region. The remaining supply is used to meet
demands from outside of the region.

Groundwater supplies are responsible for meeting virtually all of the WUG demands within the
LRWPA. Irrigation, the single largest demand for the region, would be served entirely by groundwater
during DOR. Models were developed for the portion of the Gulf Coast Aquifer serving LRWPA in
order to update groundwater availability estimates.

As an additional task for the 2011 RWP, LRWPG representatives met with representative of Regions
L and N to discuss projected needs and potential supply projects in order to maintain regional
consistency. For additional information regarding the determination of available water supplies, see
Chapter 3.

ES.1.4 Task 4

The fourth task was to determine the surpluses and shortages resulting from the division of available
resources performed for Task 3 and to assign management strategies to meet these demands. It
was assumed that irrigators, unlike municipal and industrial water users, would not have the
economic ability to deepen groundwater wells to obtain additional supplies as DOR conditions caused
an increased reliance on groundwater sources. For this reason, it was assumed that farmers would
be impacted by limited supplies within the region. Table ES.2 includes a summary of shortages for
the LRWPA.

Table ES.2
Shortages in Acre-Feet per Year
County WUG Basin 2010 | 2020 | 2030 | 2040 | 2050 | 2060
COLORADO-
JACKSON IRRIGATION LAVACA -5,053 | -5,053 | -5053 | -5053 | -5053 | -5,053
COLORADO-
WHARTON IRRIGATION | AVACA -1,490 | -1,490 | -1,489 | -1,489 | -1,490 | -1,489
WHARTON IRRIGATION LAVACA -61,196 | -61,196 | -61,197 | -61,197 | -61,196 | -61,197

A process for the evaluation of feasibility of strategy implementation was developed. Alternative
strategies were presented in a form so that all potential alternatives were identified and evaluated in
accordance with local desires and needs. The costs of potential water management strategies
(WMSs) were given the most consideration during the strategy selection process because irrigators
are sensitive to the increase in water prices and all shortages in the LRWPA were assumed to impact
these users. Results of groundwater availability modeling from Chapter 3 were used to estimate
potential drawdowns from conjunctive use of groundwater and in turn additional pumping costs
associated with the WMS. The only WMS that was found to be of a reasonable cost to farmers was
the strategy of conjunctive use of groundwater in excess of the available supplies determined from
Task 3. This would be a temporary condition and the aquifer would be allowed to recharge in years
of normal rainfall when surface water supplies would be used for irrigation. The definition of the
Palmetto Bend Stage Il Reservoir was updated to match the most recent available data and
information was added for a potential off-channel reservoir for the Lavaca River. Additional
information regarding surpluses and shortages and recommended WMSs can be found in Chapter 4.
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ES.15 Task5

The purpose of Task 5 was to determine the effects of water management strategies on water quality
and agriculture through the movement of water from these rural regions to population centers. The
effect of water conservation and the overpumpage of groundwater on streamflows during DOR were
considered. There are currently no strategies in place to export additional surface water from the
area to serve municipal purposes outside of the region and therefore, no anticipated impacts upon the
availability of water for agricultural uses. Available water quality data from wells within the region
were examined in order to identify formations with high levels of dissolved solids. Groundwater was
generally of good quality, although there were a number of locations with higher relative solute
concentrations. This information was viewed in conjunction with water levels to determine if there is a
clear relationship between drawdown and water quality exists for LRWPA; no clear relationship was
apparent from available data. Additional information concerning impacts on water quality and rural
water availability is shown in Chapter 5.

ES.1.6 Task®6

Water conservation plans are required for any entity seeking a TWDB loan, a new or amended
surface water right, or current holders of existing surface water diversion permits under certain
circumstances. Additionally, drought contingency plans are required of certain water right owners
and applicants. As these documents have become integral to providing a reliable supply of water
throughout the State, Chapter 6 was prepared to provide information to various water users. The
chapter also provides model water conservation and drought contingency plans and includes the
results of a survey used to investigate the status and efficacy of municipal conservation practices in
the region.

ES.1.7 Task?7

Task 7 summarized the status of water resources in each basin and the anticipated impacts of the
recommended WMS. The Colorado-Lavaca and Lavaca basins were determined to have insufficient
water supplies to meet all potential demands during DOR. As a result of these shortages, it was
recommended that water be pumped from the Gulf Coast Aquifer to serve short-term demands in
excess of the volumes presented in Chapter 3 of this Plan.

ES.1.8 Task 8

No designation of unique stream segments was made, as the Group desired to have additional
information on the potential impacts of such designation. Nine proposed policy issues were
developed and adopted by the LRWPG concerning regulatory and legislative issues. These
recommendations are listed below and are described in detail in Chapter 8.

Environmental Issues

Ongoing RWPG Activities

Inter-Regional Coordination

Conservation Policy

Sustainable Yield of the Gulf Coast Aquifer
Support of the Rule of Capture

Groundwater Conservation Districts
Establishment of Fees for Groundwater Export
Limits for Groundwater Conservation Districts
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ES.19 Task?9

Task 9 included the presentation of the result of the TWDB study, Socioeconomic Impacts of Unmet
Water Needs in Lavaca Regional Water Planning Area. This report documented the projected
impacts to the region in respect to jobs, income, and business taxes resulting from unmet water
demands.

Several policy recommendations were also made regarding funding opportunities that can benefit the
Region in making the necessary infrastructure improvements. These recommendations regard the
following programs and policies:

State and Federal Agricultural Water Conservation Programs

Drinking Water State Revolving Funds

State Loan Program

Water and Waste Disposal Loans and Grants from the USDA Rural Utilities Service
TWDB Funding Through Taxation of Bottled Water Sales

Desalination Research and Demonstration Projects

Water Research Program — Agriculture

Additional information regarding infrastructure financing for the region and recommended policies can
be found in Chapter 9.

ES.1.10 Task 10

Public participation has been encouraged through the efforts of the Planning Group members as they
take information back to the WUGSs they represent. This was the most effective method of informing
the public of the progress of the Plan. All of the members were active in meeting with various interest
groups and making presentations. Public meetings were held at the inception of the project to review
the population and water demand data; the supply, surpluses, and shortages; and management
strategies. Meetings of the Planning Group were well attended by the members and non-voting
members, but participation by the general public has been limited. The LRWPG held two public
meetings and one public hearing to receive comments on the submitted Draft Plan. Meeting events
are summarized in Chapter 10.
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Chapter 1- Description of the Lavaca
Regional Water Planning Area

1.1 Introduction and Background

Sections 16.051 and 16.055 of the Texas Water Code direct the Executive Administrator of the Texas
Water Development Board (TWDB) to prepare and maintain a comprehensive State Water Plan as a
flexible guide for the development and management of all water resources in Texas in order to ensure
that sufficient supplies of water will be available at a reasonable cost to further the State’s economic
growth. Section 16.056 requires the TWDB to amend the plan as needed in response to increased
knowledge and changing conditions.

In February 1998, the TWDB adopted rules establishing 16 regional water planning areas and
designated the initial members of the regional water planning groups representing 11 interests. Each
Regional Water Planning Group (RWPG) has the option to add interest group categories and
members. With technical and financial assistance from the TWDB, and in accordance with planning
guidelines it set forth, the RWPGs prepared a consensus-based Regional Water Plan (RWP) for
2001. The TWDB assembled the Regional Water Plans into a new 2002 State Water Plan (SWP). A
second cycle of planning produced a 2006 RWP and 2007 SWP. This current, third round of regional
water planning produced an “initially prepared” Regional Water Plan that was required to be
submitted to the TWDB by March 1, 2010, and is to be finalized and adopted by September 1, 2010.
Subsequently, by January 5, 2012, the TWDB will prepare a new State Water Plan which will
incorporate the adopted Regional Water Plans.

This chapter summarizes the results of Task 1, and describes the Lavaca Regional Water Planning
Area (LRWPA).

1.2 Description of the Lavaca Regional Water Planning Area

The LRWPA is located along the southeastern Texas coast and consists of all of Lavaca and Jackson
Counties, as well as Precinct 3 of Wharton County and the entire city of El Campo, as shown in
Figure 1-1. The eastern portion of Wharton County is included in the Region K planning area.

The LRWPA is bounded by Victoria and DeWitt Counties to the southeast, Gonzales and Fayette
Counties to the northwest, Colorado County to the northeast, Matagorda County and the remainder of
Wharton County to the east, and Calhoun County to the south. LRWPA is located in the Lavaca,
Lavaca-Guadalupe Coastal, and the Colorado-Lavaca Coastal River Basins, as shown in Figure 1-1.

LRWPA is located in the Gulf Coastal Plains region of Texas and contains both Gulf Coast prairies
and marshes and Blackland Prairies. The Gulf Coast prairies and marshes encompass the majority
of the region. They contain marsh and saltwater grasses in tidal areas and bluestems and tall
grasses inland. Hardwoods grow in limited amounts in the bottomlands. The upland soils consist of
clays, clay loams, sandy loams, and black soils. The natural grasses make the region ideal for cattle
grazing, and the productive soils and typically flat topography support the farming of rice, sorghums,
corn, cotton, wheat, and hay.

1-1
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Figure 1-1
General Location Map
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Figure 1-2
Major Surface Water Sources
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The Blackland Prairies are mainly shrink-swell clays that form cracks in dry weather. A large amount
of timber grows along the streams, and even though it was originally grasslands, most of the area has
been cultivated with productive grasses. The land is used as croplands and grasslands and the
grasslands are used as pastures. The main crops supported by the Blackland Prairies are cotton,
grain, sorghums, corn, wheat, oats, and hay.

The counties have hot and humid summers which are occasionally relieved by thunderstorms. The
average growing seasons are 290 days in Jackson County, 280 days in Lavaca County, and

266 days in Wharton County. The mean rainfall is approximately 40.8 inches annually for the region.
Average temperatures for the region vary, from lows of 41 degrees F in January to highs of

94 degrees F in July. Jackson County encompasses 857 square miles (mi®); Lavaca County
encompasses 970 mi?; and Wharton County encompasses 1,094.4 mi?, of which approximately half is
in the LRWPA.

1.2.1 Governmental Authorities in the Lavaca Planning Region

The primary governmental entities in the region are municipal and county governments. Jackson and
Lavaca Counties are included on the Golden Crescent Regional Planning Commission, which was
established in 1968. This commission also includes the counties of Calhoun, DeWitt, Goliad,
Gonzales, and Victoria. Member cities within Jackson and Lavaca Counties include Edna, Ganado,
Hallettsville, Moulton, Shiner, and Yoakum. The Jackson County Soil and Water Conservation
District, Jackson County Hospital District, Lavaca County Soil and Water Conservation District, and
the Lavaca-Navidad River Authority (LNRA) are all the special districts created under the Texas Law.
The Commission assists in developing opportunities for intergovernmental coordination to increase
economic opportunities for the region (Golden Crescent Regional Planning Commission 1999). The
Jackson Countywide Drainage District and the Jackson County Rural Fire and Emergency Services
District are also included in the LRWPA.

Wharton County is included in the Houston-Galveston Area Council of Governments (H-GAC).
H-GAC was established in 1966 and includes 12 other counties located to the east and north of
Wharton County. H-GAC is focused on economic development for the region, as well as on
environmental issues such as evaporation and air quality, solid waste, geographic information
systems and demographic information, and social and nutrition services to senior citizens. El Campo
is also a member of the H-GAC.

In addition to these entities, there are several regulatory authorities that influence long-range water
planning. The South Texas Water Master (STWM) monitors the regional water uses in seven south
central Texas river basins including the Lavaca River Basin. The STWM plays a role in allocation of
water supplies by user in the event of drought conditions. Field investigations also play a role in
locating illegal diversions of water. With regard to the state, TWDB, Texas Commission on
Environmental Quality (TCEQ), and Texas Parks & Wildlife Department (TPWD) are responsible for
gathering information on water supply and quality. LNRA manages the surface water supplies in
Jackson County. There are also soil and water conservation districts in the region.

Recent additions to the governmental entities in the region include the Coastal Bend Groundwater
Conservation District (GCD) in Wharton County, and the Texana GCD in Jackson County. The
primary focus of these districts is to preserve and protect groundwater supplies in their respective
counties for future generations. The original management plans for the Coastal Bend and Texana
districts were certified by TWDB on September 28, 2004. Subsequently, an updated groundwater
management plan for the Coastal Bend GCD was approved by TWDB on November 4, 2009. The
Lavaca County GCD was created by the 80" Texas Legislature on May 25, 2007 but has not received
local support.

1-4
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1.2.2 General Economic Conditions
The regional planning area is described below on a county-by-county basis.

The economy of Jackson County includes petroleum production and operation, metal fabrication and
tooling, sheet-metal works, plastics manufacturing, agribusiness, and lake recreation. The major
agricultural interests in Jackson County include corn, cotton, rice, grain sorghum, and beef cattle.
These agricultural products had a market value of approximately $64.6 million in 2007.

The economy of Lavaca County includes varied manufacturing, leather goods, agribusiness, oil and
gas production, and tourism. The major agricultural interests in Lavaca County include livestock
(especially beef cattle), eggs, poultry, hay, rice, corn, tree nuts, and sorghum, with a market value of
approximately $58.9 million in 2007.

The economy of Wharton County includes oil, sulfur, other minerals, agribusiness, hunting leases,
and varied manufacturing. The major agricultural interests in Wharton County include rice, sorghum,
cotton, corn, eggs, turfgrass, beef cattle, hay and soybeans; with a market value of approximately
$240.2 million for the entire county in 2007 (the county is only partially contained in the Lavaca
Region).

The distribution of personal income generated from each of the employment sectors for the period
2004-2006 is shown in Table 1-1.

Table 1-1 Magnitude of Personal Income in the Lavaca Region for 2004-2006

Jackson County Lavaca County | Wharton County
Income Sources % of Total % of Total County % of Total

County Earnings Earnings County Earnings
Farm Earnings 2.00 2.06 6.51
Ag. Service, Forestry, Fishing, etc. 1.98 N/A 3.41
Mining-Metal, Coal, Oil and Gas, Minerals N/A 3.54 8.80
Construction 13.87 4.55 4.51
Manufacturing N/A 35.76 11.47
Transportation and Public Utilities 411 N/A 5.71
Wholesale Trade 4.23 5.36 5.34
Retail Trade 5.98 8.24 9.37
Finance, Insurance, and Real Estate 3.23 4.02 6.05
Services (Health, Business, Recreation, etc.) 11.57 5.88 8.92
Government and Government Enterprises 19.03 13.34 18.04

N/A — Not Available due to confidential information
Source: U.S. Department of Commerce, Bureau of Economic Analysis CA05 Personal Income by Major Source
and Earnings by Industry

The magnitudes of personal incomes for each county were based on an average of the data from
2004-2006. For Jackson County, the farm earnings increased slightly, from about 2.3 percent in 2004
to 2.9 percent in 2005, but declined significantly to 0.94 percent in 2006. For Lavaca County, farm
earnings have been declining in recent years. Farm earnings were approximately 5.1 percent in
2004, 1.5 percent in 2005, and dropped to -0.22 percent in 2006. The same trend holds true for
Wharton County, as farm earnings have steadily decreased from 8.6 percent to 4.8 percent between
2004 and 2006.
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The 2007 median household income was approximately $48,497 for Jackson County, $38,025 for
Lavaca County, and $40,185 for all of Wharton County. The Texas 2007 median household income

was approximately $47,563.

Unemployment in December 2008 was approximately 4.8 percent in Jackson County, 3.8 percent in
Lavaca County, and 4.9 percent in Wharton County (U.S. Bureau of Labor Statistics).

Table 1-2 presents the market value of some crops in LRWPA for 2002.

Table 1-2 Market Value of Agricultural Products Sold in Jackson,
Lavaca, and Wharton Counties in 2002 and 2007 (in $1,000)

Wharton
County Jackson Lavaca (Entire County)
Year 2002 2007 2002 2007 2002 2007
Grains, Oilseeds, Dry
Beans, and Dry Peas $19,697 | $42,147 $1,630 $1,858 $43,218 $65,604
Cotton and
Cottonseed $10,533 $2,742 N/A $26,011 N/A

N/A — Not Available

Source: United States Department of Agriculture and the National Agricultural Statistics Service, 2007 Census
of Agriculture for Texas—County Data

Census sales information for manufacturing in the LRWPA was inconsistent or incomplete, since
information was withheld when only one entity exists in a county, to avoid disclosing data tied to a
specific company and because of the differences in the 2002 and 2007 Censuses.

The value of properties within the Lavaca Region has increased substantially in recent years, as

shown in Table 1-3.

Table 1-3 Property Value by County

County 2001 Property Value 2005 Property Value
Jackson $1,488,427,224 $1,416,741,983
Lavaca $1,632,936,514 $2,335,053,537
Wharton $2,167,215,194 $2,651,668,721

Source: Texas Almanac 2004—-2005 and 2008-2009

Population and Municipal Water Demand in the
Lavaca Region

1.3

A summary of population and water usage by county is shown in Table 1-4 and Figure 1-3. The
LRWPA'’s 2000 Census population was 48,068. Cities in the LRWPA include Hallettsville, Moulton,
Shiner, and Yoakum in Lavaca County (total county population 19,210 in 2000); Edna and Ganado in
Jackson County (total county population 14,391 in 2000); and EI Campo in Wharton County, the
largest city in the region (total city population 10,945 in 2000).

1-6
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Table 1-4 Population and Water Usage by County for the
Lavaca Regional Water Planning Area

County
Jackson Lavaca LU
(LRWPA)
Year 2000 Census Population 14,391 19,210 14,467
3 i} Municipal 1,816 3,073 2,294
E_L%/ Manufacturing 560 319 49
& %%‘ Mining 110 30 4
§ 8.8 Steam Electric 0 0 0
5 g Livestock 852 2,059 588
;) = Irrigation 88,707 11,492 118,494

Municipal water usage, as reported by TWDB in the 2000 Water Use Survey Estimate for the
LRWPA, totaled 1,816, 3,073, 2,294 acre-feet for Jackson, Lavaca, and Wharton Counties,
respectively. Irrigation usage in the region was, by far, the greatest demand in the LRWPA.

1.4 Agricultural Water Demand in the Lavaca Region

According to the 2000 Water Use Survey Estimate, the amount of water consumed by irrigated
agriculture equaled 88,707, 11,492, and 118,494 acre-feet for Jackson, Lavaca, and Wharton
Counties, respectively.

The LRWPG elected to perform an update of agricultural demand projections as part of developing
the 2011 RWP. Detailed information was obtained from sources including the Coastal Bend GCD,
the Farm Service Agency, and the STWM. An expected demand condition for the year 2010 was
developed using historical planted acreage and, where possible, measured data regarding application
rates for the irrigation of rice and other crops. The results generally showed that the anticipated 2010
water use for irrigation in the LRWPA was similar to the projections developed in the 2006 RWP,
although the makeup of that demand varied due to a greater level of production for crops other than
rice. The study projected 2010 water demands for irrigation in Jackson, Lavaca, and Wharton
Counties of 59,801 Ac-Ft, 8,357 Ac-Ft, and 149,688 Ac-Ft, respectively.

The Agricultural Water Demands Analysis investigated trends in crop production and water usage for
the area and developed long-term projections for the planning cycle. The study determined that no
single factor such as climate, water source, use of conservation practices, crop price, the prospect of
biofuels, or new markets for rice pointed toward a conclusive growth or reduction of agricultural water
demand in the foreseeable future. Recent increases in the price for rice have also been met with
increased production costs that make any long-term trend difficult to project. The year 2010
projections were assumed to carry throughout the planning horizon as a peak demand condition.

1-7
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Figure 1-3 Per Capita Water Use
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The prevalence of water conservation practices in the area was also studied using aerial photography
and GIS. It was found that approximately 14,232 of the rice acres in the LRWPA were found to be
improved with conservation practices. The majority of this acreage, over 13,000 acres, was identified
in Wharton County.

15 Other Water Demand in the Lavaca Region

Regional demands for manufacturing, mining, and livestock totaled 4,571 acre-feet for all three
counties in the 2000 Water Use Survey Estimate. No steam electric demands were identified within
the LRWPA.

1.6 Lavaca Regional Water Supply Sources and Providers

The available water supply within the region includes both groundwater and surface water.
Groundwater is provided from the Jackson Group and the Gulf Coast Aquifer. Primary surface water
sources are the Navidad and Lavaca Rivers and Lake Texana.

1.6.1 Groundwater Sources

Groundwater supplies most of the water currently used in the region. Of the 231,543 ac-ft total 2000
water demand, approximately 90 percent, or 208,389 ac-ft, was supplied by groundwater. This trend
is expected to continue due to the current relatively low demand for water in the region and
anticipated low growth in demand.

There are two major aquifers in the Lavaca Region. These are the Jackson Group and Gulf Coast
aquifers. The Gulf Coast aquifer is the predominant supply source, serving more than 90 percent of
the total supply. The Jackson Group is only available in the northwestern corner of Lavaca County; it
is not found in Jackson or Wharton Counties.

Two components of the Gulf Coast aquifer, the Chicot and Evangeline aquifers, provide large
amounts of fresh groundwater to Wharton County. Within the Lavaca Region in Wharton County, the
aquifers contain fresh water to depths that range from about 1,400 to 1,700 feet, based on data
contained in Texas Department of Water Resources Report 270, Groundwater Resources of
Colorado, Lavaca, and Wharton Counties, Texas. “The aquifers are composed of interbedded layers
of sand, silt, and clay, with, in some locations, minor amounts of small gravel. The aquifers have
been providing water to Wharton County for over 100 years, with the principal water use being
irrigation of agriculture crops” (John Siefert 1999). The 2006 Lavaca Regional Water Plan estimated
the groundwater availability of Wharton County to be 89,941 ac-ft/yr.

As in Wharton County, large amounts of groundwater from the Gulf Coast aquifer are available in
Jackson County. The 2006 regional water plan estimated the groundwater availability of Jackson
County at 87,876 ac-ft/yr from this supply. Available groundwater in Lavaca County is approximately
38,123 ac-ft/yr from the Gulf Coast aquifer and the Jackson Group.

1.6.2 Surface Water Sources

The Lavaca and Navidad Rivers are located within the LRWPA. The main river basins in the area are
the Lavaca, the Colorado-Lavaca, and the Lavaca-Guadalupe. These basins include the Arenosa,
Big Rocky, Brushy, Chicolete, Clarks, Coxs, East Carancahua, Huisache, Mixon, Pinoak, Rocky,
Sandy, West Carancahua, and West Mustang Creeks. Approximately 90 percent of the LRWPA is
within the Lavaca River Basin, which has a total drainage area of 2,318 mi’. Figure 1-2 shows the
location of the Lavaca Basin and adjacent basins. There are no major springs in the LRWPA.

1-9
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1.6.3 Use by Source

Average groundwater pumpage for Jackson County from 1984 to 2003 was 66,770 ac-ft/yr. Average
groundwater pumpage was 15,369 ac-ft/yr and 168,039 ac-ft/yr for Lavaca and Wharton Counties,
respectively. The pumpage over the last 15 years has not caused additional static-water level
decline, and some wells show a slight recovery.

In 2000, 23,154 ac-ft of the total demand in the Lavaca Region was supplied by surface water. The
only reservoir in the Lavaca Regional Planning Area is Lake Texana. The available firm yield of Lake
Texana is 74,500 ac-ft. The Lavaca and Navidad Rivers also supply some run-of-river water to the
LRWPA, primarily for irrigation purposes. See Chapter 3 for more information on current water
supplies.

164 Wholesale Water Providers

A wholesale water provider is an entity that delivers and sells a significant amount of raw or treated
water on a wholesale basis (TWDB 1999). The Lavaca Region has one wholesale water provider,
the LNRA.

The LNRA operates and maintains Lake Texana. Water transfers outside the Lavaca Region account
for most of the water sales from Lake Texana. Of the 74,500 ac-ft of available firm yield and

12,000 ac-ft available on an interruptible basis, 84,668 ac-ft are dedicated for water uses outside the
region. The following amounts are contracted annually:

e 178 ac-ft firm yield to the City of Point Comfort in Calhoun County

e 41,840 ac-ft firm yield to the City of Corpus Christi and surrounding areas

e 12,000 ac-ft interruptible water to the City of Corpus Christi and surrounding areas

e 30,000 ac-ft firm yield to Formosa Plastics in Calhoun County

e 594 ac-ft firm yield to the Calhoun County Navigation District

e 56 ac-ft firm yield held in reserve

Of the annual acre-feet contracted to the City of Corpus Christi, 10,400 ac-ft was sold on a temporary
basis and can be recalled for use in Jackson County when needed.

A total of 1,832 ac-ft firm yield is committed to Inteplast within the LRWPA.

1.7 Water Quality and Natural Resources

A table of state, local, and regional planning information reports and data compiled for the LRWPA
study is attached in Appendix 1A. A summary of some of this information pertaining to water planning
follows.

1.7.1 Water Quality

The Lavaca River Basin contains 277 stream miles. It is primarily drained by two major rivers: the
Lavaca River and the Navidad River. The Lavaca River originates in the southern portion of Fayette
County and outfalls into Lavaca Bay while the Navidad River also originates in Fayette County but
flows into Lake Texana.

The Lavaca River Basin is divided into 5 classified stream segments numbered 1601 through 1605.
Approximately 60 percent of the Lavaca River Basin is drained by the Navidad River and its
tributaries, while the Lavaca River and its tributaries drain the remaining 40 percent. Stream segment
uses and water quality considerations for the Lavaca River basin are shown in Table 1-5.
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The primary agricultural issue in the LRWPA is the availability of sufficient quantities of irrigation
water for rice farming under drought of record conditions. Natural resources, on the other hand, have
impacts from both water quantity and water quality issues. Stream segments in the Lavaca River
Basin with water quality concerns are listed in Table 1-6. The stream segments that have water
guality concerns within the LRWPA are discussed below.

The primary water quality issue for all of the surface water stream segments and the major
groundwater aquifers in the LRWPA is the increasing potential for water contamination due to
nonpoint source pollution. Nonpoint source pollution is precipitation runoff that, as it flows over the
land, picks up various pollutants that adhere to plants, soils, and man-made objects and eventually
infiltrates into the groundwater table or flows into a surface water stream. Another nonpoint source of
pollution is the accidental spill of toxic chemicals near streams or over recharge zones that can send
a concentrated pulse of contaminated water through stream segments and/or aquifers. Public water
supply groundwater wells that currently only use chlorination water treatment, and domestic
groundwater wells that may not treat the water before consumption, are especially vulnerable to
nonpoint source pollution, as are the habitats of threatened and endangered species that live in and
near seeps and certain stream segments. Nonpoint sources of pollution are difficult to control. There
has been increased awareness of this issue which has sparked additional research and interest in the
initiation of nonpoint source pollution abatement programs.

There are few water quality concerns in the Lavaca Basin. Table 1-6 lists the concerns found in the
2004 Texas Water Quality Inventory conducted by TCEQ. The concerns are as follows:

Two surface water quality indicators are dissolved oxygen (DO) and the associated biochemical
oxygen demand (BOD). DO is a measure of the amount of oxygen that is available in the water for
metabolism by microbes, fish, and other aquatic organisms. BOD is a measure of the amount of
organic material, containing carbon and/or nitrogen, in a body of water that is available as a food
source to microbial and other aquatic organisms that require the consumption of DO from the water to
metabolize the organic material. The historical basin-wide concentrations of DO are indicative of
relatively unpolluted waters. The primary manmade sources of BOD in bodies of water are the
discharge of municipal and industrial waste, as well as nonpoint source pollution from urban and
agricultural runoff. Data from 2002-2008 indicates that there is a portion of one classified stream
segment with a concern for DO, based on the State Stream Standards Criteria in the Lavaca
Regional Water Planning Area (Table 1-5 and Table 1-6).

Table 1-6 Stream Segment Water Quality Concerns in the Lavaca Region®

Ssetrfnagt Stream AqLLi'fa;'C Nutrient 32321@ Sediment l\:/)\llj:tlé(r: Narrative
9 Segment Enrichment Contaminants Criteria
# Use Growth Supply
1601 Lavaca River Tidal
1601A Catfish Bayou
1601B Redfish Bayou
1602 Lavaca River Above | oo+ | concem? | Concern®
Tidal
1603 Navidad River Tidal
1604 Lake Texana Concern
1604A East Mustang Creek Concern
1604B West Mustang Creek
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Table 1-6 cont.

SR Stream g e Nutrient Algal Sediment el Narrative
Sl Segment Lite Enrichment | Growth | Contaminants el Criteria
# 9 Use Supply
1604C Sandy Creek
1605 Navidad River Above
Lake Texana

" Only the Upper 29 miles of Segment 1602 in Lavaca County have been identified as being of concern for
depressed Dissolved Oxygen (DO) levels.

'Source: TCEQ 2008 Texas Water Quality Inventory

%Indicated by LNRA

®Source: Draft TCEQ 2010 Texas Water Quality Inventory

Another set of surface water quality parameters are termed “nutrients” and includes nitrogen (Kjeldahl
nitrogen, nitrite+nitrate, and ammonia nitrogen), phosphorus (phosphates, orthophosphates, and total
phosphorus), sulfur, potassium, calcium, magnesium, iron, and sodium. Nutrients are monitored by
the TCEQ as a part of the Clean Rivers Program (CRP); however, there are currently no government
mandated standard for assessing the level of concern posed by nutrients. Currently, naturally
occurring background levels reported by the USGS or data collected by the TCEQ are used to
determine the level of concern for nutrients Based on 2002-2008 data, there is one classified and
one unclassified stream segment with a concern in the Lavaca Regional Water Planning Area

(Table 1-5 and Table 1-6).

Fecal coliform are usually harmless bacteria that are present in human and/or animal waste.
However, the presence of this organism can be an indicator for the possible presence of disease-
causing bacteria and viruses that are also found in human/animal wastes. Municipal waste is treated
to remove most of the bacterial and viral contaminants so that safe levels will exist in the receiving
surface water body. Therefore, when fecal coliform is detected, the most likely source of
contamination is nonpoint source pollution, which can include agricultural runoff as well as runoff from
failed septic systems. A wastewater treatment plant point source could also be the source of
contamination if the system is not functioning properly or if overwhelmed by flood waters. In recent
years, TCEQ has changed the indicator bacteria from the generic “fecal coliform” to be Escherichia
Coli for non-tidal surface waters and Enterococci for tidal waters.

1.7.2 Recreational and Natural Resources

Lake Texana is the main recreational area in the LRWPA. There are public boat ramps, a 250-acre
Mustang Wilderness Campground for primitive camping, a marina, picnic sites, Brackenridge
Recreation Complex (462 acres), the 575-acre Lake Texana State Park, sailing, and canoeing.
Brackenridge Recreation Complex and Lake Texana State Park are located across State

Highway (SH) 111 from each other, on the west side of the SH 111 Bridge. Some of the recreational
activities enjoyed at these parks are camping, boating, fishing, and picnicking. Brackenridge
Recreation Complex opened a new event center as well as many other recreational facilities in 2009.
The area has good nature-viewing opportunities including birding, and sometimes alligators can be
found in park coves. Hunting and fishing are very popular recreational activities throughout the entire
Lavaca Region. Deer and waterfowl hunting are the most common. The Gulf Coastal Plains support
a wide variety of animal species. The threatened, endangered, or rare species within Jackson,
Lavaca, and Wharton Counties are shown in Table 1-7.

LNRA operates Lake Texana to provide freshwater inflows for the bay and estuary in order to reduce
high salinity events in Lavaca Bay and to protect coastal habitats. LNRA has an agreement with the
Texas Parks and Wildlife Department and the TCEQ for a freshwater release program.
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Table 1-7 Threatened, Endangered, and Rare Species
Found in Jackson, Lavaca, and Wharton Counties

Threatened
Artic Peregrine Falcon Falco peregrinus tundrius
Bald Eagle Haliaeetus leucocephalus
Cagle’s Map Turtle Graptemys caglei
Green Sea Turtle Chelonia mydas
Loggerhead Sea Turtle Caretta caretta
Louisiana Black Bear Ursus americanus luteolus
Reddish Egret Egretta rufescens
Sooty Tern Sterna fuscata
Texas Horned Lizard Phrynosoma cornutum
Texas Fatmucket Lampsilis bracteata
Texas Scarlet Snake Cemophora coccinea lineri
Texas Tortoise Gopherus berlandieri
Timber/Canebrake Rattlesnake Crotalus horridus
White-faced Ibis Plegadis chihi
White-tailed Hawk Buteo albicaudatus
Wood Stork Mycteria americana

Endangered
American Peregrine Falcon Falco peregrinus anatum
Attwater's Greater Prairie-Chicken Tympanuchus cupido attwateri
Brown Pelican Pelecanus occidentalis
Houston Toad Bufo houstonensis
Interior Least Tern Sterna antillarum athalassos
Kemp's Ridley Sea Turtle Lepidochelys kempii
Red Wolf Canis rufus
West Indian Manatee Trichechus manatus
Whooping Crane Grus americana

Rare

American Eel Anguilla rostrata
Crayfish Cambarellus texanus
Gulf Saltmarsh Snake Nerodia clarkia
Henslow’s Sparrow Ammodramus henslowii
Mountain Plover Charadrius montanus
Plains Spotted Skunk Spilogale putorius interrupta
Sharpnose Shiner Notropis oxyrhynchus
Pistolgrip Tritogonia verrucosa
Rock Pocketbook Arcidens confragosus
Southeastern Snowy Plover Charadrius alexandrinus tenuirostris
Texas Diamondback Terrapin Malaclemys terrapin littoralis
Western Burrowing Owl Athene cunicularia hypugaea
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Source: Texas Parks & Wildlife Department, Wildlife Division, Non-game and Rare
Species and Habitat Assessment programs. County Lists of Texas’ Special Species
(Jackson, Lavaca, and Wharton Counties, revised August 8, 2007).

1.7.3 Navigation

Navigation within the LRWPA is generally recreational in nature, with boaters and fishermen utilizing
rivers and streams as well as Lake Texana. There is also heavy recreational use in the bays and
estuaries at the southern end of the Region. The current recommended water management strategy
in the 2011 Regional Water Plan for LRWPA, conjunctive use of groundwater, is not anticipated to
adversely impact navigation in the Region.

1.7.4 Threats to Agricultural and Natural Resources

The Regional Water Plan Guidelines (31 TAC §357.7(a)(i)(L) require that planning groups identify
threats to the State’s agricultural and natural resources due to issues with water quantity or water
quality problems related to supply. Any potential threat to agricultural resources would be of
particular concern for the Lavaca Region, as irrigated agriculture is by far the largest water user in the
Region. lIrrigation in the Region relies almost exclusively on groundwater. Groundwater conditions
have been favorable and should continue to be favorable within the Lavaca Region for the pumping of
substantial quantities of good quality water. There is the potential for agriculture in some portions of
the Region to experience shortages under drought conditions coupled with peak production, with the
likely result being temporary use of groundwater resources beyond the average recharge rate.

Natural resources in the Region, particularly steams and riparian habitat, can also be impacted by
drought conditions. Flows for many streams in the Region show a high seasonal variability, and flows
in some streams may be drastically reduced or eliminated under prolonged dry conditions. Irrigation
return flows play an important role in maintaining streamflows during moderately dry conditions.
While observations of streamflow during a recent drought event indicate that irrigation returns and
streamflow are both minimal under exceptional drought conditions, it is likely that for moderately dry
conditions the increased amount of groundwater entering a stream through irrigation return flows
would help to sustain habitat that would otherwise be water-stressed.

1.8 Existing Water Plans

1.8.1 Existing Regional and Local Water Management Plans

LNRA has published a Land and Water Resource Management Plan for Lake Texana and Associated
Project Lands. This plan was developed in accordance with Texas Water Code Section 11.173(b). In
addition, each of LNRA’s major water customers has a TCEQ-approved water conservation and
emergency demand management plan, see Appendix 6C. LNRA, TCEQ, and USGS/LNRA
cooperative program has routinely collected water quality monitoring data in Lake Texana since 1988.
Through this program, the USGS/LNRA has been collecting annual pesticide monitoring data since
1992 at stations on Lake Texana. The Texas State Soil and Water Conservation Board (TSSWCB)
has a water quality management plan on file for LNRA and has developed management plans and
studies to control nonpoint source pollution from agriculture and silviculture (LNRA 1997).

“Lake Texana has excellent water quality. The LNRA intends to maintain the
present condition of the lake and has instituted management practices designed to
monitor and protect current water quality and wildlife diversity. Streamflows will
continue to be monitored by LNRA and USGS at various locations in the Lavaca-
Navidad Basin. Lavaca River streamflows are monitored near Hallettsville and
Edna, while upstream of Lake Texana, flow monitoring stations are maintained
near Hallettsville, Speaks, Morales, and Strane Park on the Navidad mainstem and
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on its three major tributaries; Sandy, West Mustang Creek, and East Mustang
Creek” (Land and Water Resource Management Plan for Lake Texana and
Associated Project Lands 1997).

LNRA'’s water quality monitoring program includes contracts with the USGS and the Guadalupe-
Blanco River Authority, which provides laboratory analyses of water samples. This program was
developed under the auspices of the CRP, a statewide effort administered by the TCEQ to encourage
the assumption of responsibility for water quality monitoring by local entities already managing water
supplies, and the management of water quality on a river basin basis, rather than by political
subdivisions whose interests may cut across multiple river basins, or be restricted to portions of
basins. Locations, parameters, and details of sample collection, handling, and analytical
methodologies for the CRP are detailed in the Quality Assurance Project Plan (QAPP) prepared by
LNRA which is filed with, and approved by, TCEQ every two years.

LNRA has designated a Lavaca Basin CRP Steering Committee to advise LNRA on water quality
issues and priorities. Since FY2005, LNRA has been conducting the following water quality
monitoring under the Clean Rivers Program QAPP:

e 22 parameters including field data (e.g. dissolved oxygen, water temperature, pH, specific
conductivity, salinity, flow) and conventional water chemistry analyses including total suspended
solids (TSS), sulfate, chloride, ammonia and nitrate + nitrite nitrogen, total phosphate, total
alkalinity, total organic carbon (TOC), turbidity, total hardness

e E. coli bacterial analyses in Lake Texana and in the Lavaca River

e Chlorophyll-a analysis in Lake Texana

Water sampling sites are fixed and include: Lake Texana and its inflows (West and East Mustang
Creeks, Sandy Creek, Navidad River), the Lavaca River both above tidal and below the Palmetto
Bend spillway to Lavaca Bay, and Rocky Creek.

In addition to CRP monitoring, LNRA contracts with the United States Geological Survey (USGS) to
do additional flow and water quality monitoring in the Lavaca Basin. Streamflows at multiple gaging
stations (Lavaca River near Edna, Sandy Creek near Louise, West Mustang Creek near Ganado,
East Mustang Creek near Louise, and the Navidad River near Speaks, Morales, and Strane Park) are
monitored directly by radio telemetry into LNRA’s computer-based hydrologic data collection system.
USGS monitors in Dry Creek and in Lake Texana and its four inflows for metals and organics
(pesticides) in both the water column and in the bottom sediments.

LNRA has developed a Geographic Information System (GIS) electronic database to store
geographic and attribute data for the Lavaca Basin. This system uses base maps of aerial
photographs or USGS topographic maps and overlays data upon these electronic maps in layers.
This system is computer-based, and updates/changes can be made relatively easily. Hard-copy
maps may be printed as needed. Information layers in the LNRA GIS include:

¢ Wastewater treatment plants with attributes such as capacity, type, date of permit renewal,
contact information, etc.

e City and town information

e Soils

e Gas and oil wells

e Gas and oil pipelines

e Water quality sampling sites

e Rivers, streams, roads, county lines
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e Water permit holders

e Cultural resources

e Land use

e Parks and trails

e Observation wells

e Piezometers

e Boat ramps

e Threatened species locations

e Injection disposal wells

e Confined animal feeding operations (CAFOSs)

e Precipitation and stream flow gages

LNRA is notified of TCEQ discharge permit applications and EPA NPDES applications for point
source discharges and industrial stormwater runoff permits. These are reviewed by LNRA, and
appropriate actions are taken (i.e., submission of written comments, negotiation with applicants,
requests for hearings and party status) to assure protection of Lake Texana water quality.

Master plan information is not available for the cities in the Lavaca Region. These cities are relatively
small, there is relatively low municipal usage, and there is very little expected growth in municipal
usage.

1.8.2 Current Preparations for Drought

The LNRA developed a Water Conservation and Drought Management Plan in 1995 which was
updated in 2000, 2002, and again in 2005, in accordance with the TCEQ guidance for the Lavaca
River Basin including Lake Texana. The goals of the Water Conservation Plan are to reduce the
guantity of water required through implementation of efficient water supply and water use practices,
without eliminating any use. The Drought Management Plan provides procedures for both voluntary
and mandatory actions to temporarily reduce water usage during a water shortage crisis.

1.8.3 Water Loss Audits

House Bill 3338, passed by the 78" Texas Legislature, requires public utilities providing potable water
to file water audits with the TWDB once every five years giving the most recent year’s water loss.
TWDB subsequently commissioned a study of available loss data. For the first phase of water
auditing, a number of issues have been identified with the data provided, and work to correct
inconsistencies is ongoing. Year 2005 water loss audit information was provided to LRWPG by
TWDB and was available for eight public utilities in LRWPA. Total loss rates were found to vary from
7.8 t0 28.9 percent. Losses may vary annually and could currently be higher or lower.

Total losses are not limited to loss from known leaks, although for some utilities leakage is
responsible for a majority of lost water. Total loss also includes meter inaccuracy, unmetered or
unauthorized water use, unidentified line leaks, and storage overflows. Reliability of the 2005 dataset
is limited by considerable error in the water balance for a number of utilities; for several utilities, the
water balance error is higher than the estimated total water loss. It is hoped that data submitted to
TWDB for subsequent water audits will more accurately portray water balance components for the
utilities in LRWPA.

1-18



Chapter 1 — Description of the

August 2010 Lavaca Regional Water Planning Area

1.9 Recommendations Made in the 2006 Lavaca Regional
Water Plan

1.9.1 Unique Reservoir Sites

The LRWPG designated the Palmetto Bend Phase Il reservoir site on the Lavaca River as a unique
reservoir site. This site is currently permitted and awaiting funding in order for the project to move
forward. The water supply created by the Palmetto Bend Phase Il reservoir site was evaluated as
one of the management strategies for the region’s agricultural shortages.

1.9.2 Proposed Regulatory Changes and Resolutions

The primary concern of the LRWPG has been the protection of existing groundwater sources to
maintain the agricultural production because of its direct economic impact to the area. As a result of
the planning process, the LRWPG considered and approved eight policy resolutions to deal with:
environmental issues, conservation policy, sustainable yield of the Gulf Coast aquifer, support of the
rule of capture, the continued control of groundwater resources through GCDs, the establishment of
fees for groundwater export, subjecting any local groundwater used outside the region to comparable
basin of origin protections, and ongoing regional water planning activities.

1.10 Recommendations Made in the 2007 State Water Plan

Several broad recommendations were made in the 2007 State Water Plan which would also apply to
the LRWPG. Some of these recommendations include:

e Water conservation (both municipal and agricultural) and drought management

e Developing new groundwater and surface water supplies

e Expanding and improving management of existing water supplies, such as improving reservoir
operations, reallocating reservoir storage space, using groundwater and surface water
conjunctively, and conveying water from one area to another

e \Water reuse

e Implementing other, less traditional approaches such as desalinating seawater and brackish
water, controlling vegetation that consumes large volumes of water, practicing land stewardship,
and weather modification.

1-19



Chapter 1 — Description of the
Lavaca Regional Water Planning Area August 2010

This page intentionally
left blank.

1-20



Appendix 1A

Sources Used






August 2010

Appendix A
Sources Used

Document

Description/Importance

Texas Almanac: 2008-2009, 2004-2005 and
1998-1999.

Provides background information and statistics
on Texas and each county.

TWDB. November 2006. 2007 State water Plan

The official water plan for Texas. Describes
current use and supply, identifies water
management measures and environmental
concerns, and offers recommendations.

Texas Clean Rivers Program and TCEQ. 2008.
Texas Water Quality Inventory

Summarizes the water quality issues for each
segment of the Texas river basins.

Texas Clean Rivers Program and TCEQ. 2010.
Draft 2010 Texas Water Quality Inventory

Summarizes the water quality issues for each
segment of the Texas river basins.

U.S. Department of Commerce, Bureau of
Economic Analysis webpages, Personal Income by
Major Source and Earnings by Industry for 2002,
2003, and 2004
www.bea.doc.gov/bea/regional/reis/action.cfm

Outlines how much was earned in every
county from each industry type in thousands of
dollars per year.

U.S. Census Bureau. Total Population Estimates
for Texas Counties and Places. Census 2000.
http://www.factfinder.census.gov/servlet/GCTTable
?_bm=y&-geo_id=04000US48&-
_box_head_nbr=GCT-PH1&-
ds_name=DEC_2000_SF1 U&- lang=en&-
format=ST-2&-_sse=on

Resource for population estimates for Texas
counties and places in various years.

U.S. Department of Agriculture. 2007 Agriculture
Profiles, Texas State and County Profiles
www.hass.usda.gov/:81/ipedbcnty/report2.htm

Outlines the overall agricultural commodities
for each county for 2003. Provides info. on
planted acres, harvested acres, and crop yield.

U.S. Department of Agriculture and the National
Agricultural Statistics Service. 2007 Census of
Agriculture, February 4, 2009

The section on Market Value of Agricultural
Products Sold and Farms by North American
Industry Classification System: 2002 and 1997
gives the total sales and size of farms, etc. for
specific crops in 2002 and 1997.

U.S. Census Bureau. Small Area Income &
Poverty Estimates for Texas in 2007
www.census.gov/cgi-bin/saipe/saipe.cgi

Contains statistical estimates for every county
in the USA including information on median
household incomes and poverty estimates.

Texas Parks and Wildlife Department, Wildlife
Division, Non-game and Rare Species and Habitat
Assessment programs. County Lists of Texas'
Special Species. [Lavaca County, Jackson County,
and Wharton County: 2008].

Lists endangered, threatened, and rare
species for each county.

National Center for Education Statistics, US
Department of Education and Bureau of the
Census, US Department of Commerce
http://maps.nces.ed.gov/sddsgis/

Contains statistical information regarding
school districts from 1999-2000.
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Chapter 2 — Presentation of Population and
Water Demands

2.1 Introduction

2.1.1 Scope of Work

This chapter presents the results of Task 2 of the project scope, which addresses updated population
and water demand data for the region and outlines the guidelines and methodology used for the
update. Also, to provide consistency and facilitate the compilation of the different regional plans,
TWDB required the incorporation of this data into a standardized online database referred to as
TWDB DB12. This information is contained in the following tables.

e Table 2-1 — Population by City, Collective Reporting Unit (CRU), Individual Retail Public Utility,
and Rural County

e Table 2-2 — Water Demand by City and Category
e Table 2-7 — Water Demand by WWP of All Water Use Categories

2.1.2 Background*

The increased demand for water, combined with recent droughts, has increased awareness of water
supply availability issues in Texas. Currently, estimates of future Texas population anticipate the
population will more than double, increasing from about 21 million (year 2000 population) to more
than 45 million people by the year 2060. According to the 2007 State Water Plan, by 2060, almost
1,200 cities and other water users (representing greater than 85 percent of the projected population)
will have needs for water beyond those supplies currently available to meet their needs during
droughts. Current water sources are unable to meet demands increases from 3.7 million ac-ft/yr in
2010 to 8.8 million ac-ft/yr in 2060. This includes water users that cannot rely on current sources
because contracts expire during the planning period. 2.8 million ac-ft/yr of irrigation demand cannot
be met by existing sources if a DOR were to occur today. Approximately 611,000 ac-ft/yr of municipal
demand would not be met by existing sources if a drought were to occur now.

The projected economic impacts of not addressing water shortages are substantial. A repeat of the
drought of record in 2010 could result in losses as high as $9.1 billion for businesses and employees
in the State. Losses for similar drought conditions in 2060 increase to approximately $98.4 billion

Water resource planning and management in Texas is a shared responsibility of local utilities,
regional special purpose districts, and state agencies. Local and regional water development
authorities and municipalities have had primary responsibility for financing and constructing new
water resource projects. The State’s primary role has been providing guidance, regulatory
governance, and limited financial assistance.

Senate Bill 1 (SB 1), 75th Texas Legislature, established a new approach to the preparation of the
state water plan consisting of local consensus on regional plans first. LRWPG prepared and

! Some of the information used for describing the background came from Water for Texas, published
and distributed by the TWDB, January 2007, and referenced as the 2007 State Water Plan.
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submitted regional plans in 2001 and 2006. LWRPG is now responsible for completing an update to
that consensus-based regional water supply management plan for final submittal to TWDB by
September 1, 2010. LRWPG contracted with AECOM to develop technical data needed to prepare a
RWP.

2.1.3 Description of the Region?

The Lavaca Region consists of Jackson and Lavaca Counties, and Precinct 3 of Wharton County,
including the entire City of El Campo. The eastern portion of Wharton County is included in the
Region K planning area. The region had a population of 48,068 in 2000. Most of the water demand
in the Lavaca Region is associated with agricultural irrigation. See Figure 1-1 for a map of LRWPA.

2.2 Methodology®

The following methodology for generation of population and water demand projections was developed
in accordance with TWDB guidance and relevant scope items for the 2011 Regional Water Planning
round.

2.2.1 General

A key task in the preparation of the water supply plan for LRWPA is to determine current and future
water demands within the region. Projections of future water demand must be compared with
estimates of currently available water supply to identify future water shortages. TWDB prepared draft
population and water demand projections for all water user groups (WUGSs) within the Lavaca Region
for the development of the 2011 RWP. Information from other sources was used to develop irrigation
demand projections in the 2011 RWP.

The term “default estimates” or TWDB projections is used throughout this report to refer to the
population and water demand projections from the 2002 through 2007 planning cycle. This section
discusses the guidelines and methodology used to evaluate these projections and to select
projections for use in RWP for LRWPA.

TWDB rules require that the analysis of current and future water demands be performed for each
WUG within LRWPA. To be considered a WUG within the municipal category, an entity must fall into
one of the following categories:

e Cites with a population of 500 or more, per the Texas State Demographer’s July 2005 population
estimate

e Individual utilities providing more than 280 ac-ft/yr of water for municipal use in 2005 (for counties
having four or less of these utilities)

e CRUs consisting of grouped utilities having a common association

All smaller communities and rural/unincorporated areas, aggregated at the county level, are
considered a WUG and are referred to as “County-Other” for each county. Additionally, for each
county, the categories of manufacturing, irrigation, steam-electric power generation, mining, and
livestock water use are each considered a WUG.

Furthermore, TWDB rules require the determination of demands associated with each of the WWPs
designated by the RWPG. Lavaca RWPG defines wholesale providers as any persons or entities,
including river authorities and irrigation districts, that have contracts to sell more than 1,000 ac-ft of

% Chapter 1: Description of the Lavaca Regional Water Planning Area
® TWDB Exhibit B Guidelines for Regional Water Plan Development
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water wholesale in any one year during the five years immediately preceding the adoption of the last
RWP. The RWPG will also include other persons and entities that enter or that the Planning Group
expects or recommends to enter into contracts to sell more than 1,000 ac-ft of water wholesale during
the period covered by the plan. The designated WWP in LRWPA is the LNRA.

Throughout this section, verbiage excerpted directly from TWDB published guidelines for changes to
the draft TWDB projections appears in italics. The applicable TWDB criteria used to support and
develop revisions to the TWDB numbers are designated in bold, italic type.

2.2.2 Methodology

This section describes the methodology used to develop projections for population and for water
demand for the Lavaca Region. The TWDB provided default estimates for population and water
demands from the 2007 SWP. Additionally, for municipal WUGs meeting certain criteria for
population projection revision, TWDB provides a set of alternative population and water demand
projections. TWDB criteria for justifiable changes for sub-county populations are described in Section
2.2.3.1 below. Due to a lack of population growth, population and water demand projections from the
2006 RWP were used for the 2011 RWP for LRWPA. The only WUG for which a change was made
to the population projection was Hallettsville, for which an increase in population is projected.
Corresponding changes in water demand for Hallettsville were also developed. Correspondence was
prepared and submitted to each of the municipal WUGSs presenting them with proposed populations
for this planning round and providing suggestions concerning data to be gathered if the WUGs want
to challenge the proposed numbers now or in the next planning cycle (see example in Appendix 2A).
A response was received from Hallettsville indicating that no revision was required to the proposed
population projection for the current planning round. Changes to water demand were also
implemented for agricultural irrigation, which represents the largest water demand in LRWPA.

Population and water demand projections were formally approved by the RWPG at the Group’s
regular meeting on April 20, 2009. A formal population and water demand revision request was
submitted by the RWPG to TWDB on May 6, 2009 (Appendix 2B). After the revised population and
water demand projections were approved by the RWPG and formally adopted by the TWDB, the
projections were incorporated into the TWDB online database DB12. Water demands for
manufacturing, steam-electric power generation, mining, and livestock operations were not projected
to change; for these use categories, water demands from the 2007 SWP have been retained.
Population projections are included in Table 2-1 at the end of the chapter. For all WUGs, including
non municipal categories, water demands are presented by county, basin, and decade, in Table 2-2
at the end of the chapter.

2221 Population Projection Methodology

As noted above, the only municipality for which a population change was made was
Hallettsville, which is within the Lavaca River basin in Lavaca County. For Hallettsville, the
State Demographer’s population estimate exceeded the projected 2010 population of the city,
satisfying a criterion to revise sub-county population. For the current planning round, Lavaca
RWPG adopted the TWDB alternative population projections for Hallettsville. Because there
was not a basis for revision of the entire county population, the increase in population for
Hallettsville was deducted from the “County-Other” population for Lavaca County within the
Lavaca River basin. For all other municipal WUGS, TWDB-approved population projections
from the 2006 RWP were retained. Population projections by WUG are presented in

Table 2-1.
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2222 Municipal Water Demand Projection Methodology

Municipal water demand projections were calculated for all WUGs identified in the population
projections process. The components of the water demand projection process are population
projection and per capita water use. Section 2.2.2.1 discussed the methodology used to
determine the population projections for the region. Per capita water use and conservation
as applied to water demand projections are discussed below.

a) Per Capita Water Use:

TWDB used per capita water use values established in the 2006 Region P Regional Water
Plan. For more information on TWDB estimates, please reference the 2006 Region P
Regional Water Plan. TWDB guidelines for revisions to municipal water demand projections
provide that adjustments in per capita use rates can be proposed if more recent data
indicates that per capita use has changed.

b) Municipal Water Demand:

The municipal water demand projections are the product of the proposed population
projections and the proposed per capita usage projections described above. These
projections were adopted by the TWDB and are presented for each municipal WUG by
county, river basin, and decade in Table 2-2.

c) Irrigation Water Demand:

Agricultural water use within the Lavaca Regional Water Planning Area (LRWPA) is by far the
greatest use in the area, with these demands making up more than 90 percent of the total
demand in the region. As a result, maintaining reliable and up-to-date estimates of irrigation
demands is essential to ensuring a viable water supply for agricultural operations in the
future. For this reason, the LRWPA requested and received funding from the Texas Water
Development Board (TWDB) for investigation of a changed condition in water demands.

For the 2006 Regional Water Plan (RWP) the LRWPA elected to forego the TWDB baseline
irrigation estimates for agriculture and develop a methodology based on local information and
experience. This methodology was carried out using a tabular analysis which integrated
planted acreage, irrigated acreage, water usage rates, and other region-specific information.

Estimates for the current RWP utilize a similar region-specific methodology to the 2006 RWP
but enhance the process through the use of more current and specific data for determining
water demands. Factors considered in demand estimation included crop acreages, irrigation
rates, water sources, second crop production, farm policy impacts, and short- and long-term
agricultural market projections. Data was obtained from the Farm Service Agency (FSA)
regarding crop acreage estimates for each county. Updated information regarding
application rates was obtained, if available, from sources such as the Coastal Bend
Groundwater Conservation District (CBGCD) and used to produce a projected water demand
for each county. Second crop rice production, also referred to as ratoon crop demand, was
also estimated based on FSA data and appropriate irrigation rates to estimate a ratoon crop
demand. Loss factors were considered for water conveyance and separate demands were
determined for both groundwater and surface water irrigated crops. Additional information
regarding the development of this methodology can be found in Appendix A of the
Agricultural Water Demands Analysis. Current estimates for Year 2010 irrigation water
demand are shown in Table 2-3 at the end of the chapter.

Rice irrigation accounts for a majority of the projected irrigation demands in the LRWPA,
making up 87 percent of total irrigation demands. Rice irrigation is proportionally highest in
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Lavaca County; while its overall demand is low compared to the other counties in the
LRWPA, Demand for other crops in Lavaca county is very small. Overall regional demand is
dominated by Wharton County, which represents the highest irrigation demands for all crops
except turfgrass. The LRWPA section of Wharton County makes up 69 percent of total
LRWPA agricultural irrigation demand.

A number of factors were considered in viewing how the overall regional water irrigation
demand could change over the planning horizon (to year 2060). These included weather,
water source, crop price, production costs, market projections, fuel cost and biofuel demand,
and farm policy impacts. No one factor indicated a trend of either increasing or decreasing
potential for rice production in the LRWPA. No factors point to either the conversion of
current rice acreage to other crops or the reversion of land that has transitioned to other uses
back to the growth of rice.

A comparison of current 2010 demand estimates to those for previous RWPs is shown in
Table 2-4 at the end of the chapter. Total estimated 2010 demand is very similar to the value
from the 2006 RWP and several thousand acre-feet lower than the value from the 2001
RWP. While the 2006 RWP had the greatest demands for rice, demands for the remaining
crops were generally lower than for the 2001 RWP or the current RWP. The current RWP
shows water demands in excess of the 2001 and 2006 RWPs for the majority of non-rice
crops, with the exceptions being corn and turfgrass. The proportion of estimated total
irrigation demands for rice is similar to the 2001 RWP as well. Rice irrigation represents
87 percent of the total irrigation demand while this percentage was found to be 86 and 93
percent in the 2001 and 2006 RWPs, respectively. Correspondingly, there has been an
estimated increase in the relative demand for first crop rice. From the 2001 RWP to the
present, first crop rice estimates have increased from 71 to 81 percent of total rice demand
(61 to 70 percent of total irrigation demand).

The agricultural irrigation demand estimates presented in this RWP are subject to influence
by a number of different factors. Future fuel and production costs, federal farm policy, and
trends in domestic and international commodity markets all have the potential to create shifts
in planted acreage and, in turn, water demands. However, as indicated earlier, there is
currently no clear indication of either a growth or decline in LRWPA agricultural irrigation
demands. For this reason, the estimated 2010 demand projections are recommended for
use throughout the planning horizon.

2.2.3 TWDB Guidelines for Revisions to Population and Water Demand
Projections

TWDB established criteria and data requirements to be used in evaluating and developing revisions
to the state’s census-based and/or consensus-based population and water demand projections. The
criteria applied in developing revisions to the draft TWDB projections for LRWPA are displayed in
bold, italic type below and are described in detail.

2.23.1 Population Projections

Population is the principal determinant for projected future municipal water demand when
combined with estimates of per capita water use and water conservation assumptions. As
such, emphasis has been placed on evaluating the state’s draft population projections and on
developing revisions in accordance with the following criteria.
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Sub-County Population

The projected population growth throughout the planning period for the cities, utilities and
rural area (County-Other) within a county is a function of a number of factors, including the
entity’s share of the county’s growth between 1990 and 2000, as well as local information
provided by Planning Groups.

Criteria: One or more of the following criteria must be verified by the Planning Group and
the Executive Administrator for consideration of revising the sub-county population
projections:

a) The July 2005 State Demographer’s population estimate is greater than the
2010 projected population of the city.

b) The population growth rate for a city, utility or County-Other over the most recent five
years is substantially greater than the growth rate between 1990 and 2000.

C) Identification of areas that have been annexed by a city since the 2000 Census.

d) Identification of the expansion of a utility’s CCN or service area since the last update
by the TCEQ to the digital boundary data.

e) Identification of growth limitations or build-out conditions in a city or utility that would
result in maximum population that is less than was originally projected.

2.2.3.2 Municipal Water Use

Updated municipal water use estimates are based on TWDB Water Use Survey data through
the year 2000. As indicated above, per capita water use rates and assumptions regarding
water conservation are additional variables in municipal water demand projections.
Accordingly, the following criteria were applied in the evaluation of the state’s municipal water
demand projections and in the development of revisions to those projections.

Criteria: One or more of the following criteria must be verified by the Planning Group and
the Executive Administrator for consideration of revising the municipal water demand
projections:

a) Any changes to the population projections for an entity will require revisions to
the municipal water use projections.

b) Errors identified in the reporting of municipal water use for an entity.

C) Evidence that the year 2000 water use was abnormal due to temporary infrastructure
constraints.

d) Evidence that per capita water use from a year between 2000-2005 would be more
appropriate because that year was more representative of below-normal rainfall
conditions.

e) Trends indicating that per capita water use for a city, utility, or rural area of a county

have increased over the latest period of analysis, beginning in 1995, and evidence
that these trends will continue to rise in the short-term future.
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f) Evidence that the number of fixture installations to water-efficient fixtures between
2000 and 2005 is different than the TWDB schedule.

2.2.3.3 Agricultural Irrigation Water Demand Basis for Revision

The basis for requesting a revision to the agricultural irrigation water demands is described in
detail herein.

Criteria: One or more of the following criteria must be verified by the Planning Group and
the Executive Administrator for consideration of revising the irrigation water use projections:

a) Evidence that a year between 2000—-2005 would be more representative of typical
irrigated acreage or below-normal rainfall than 2000.

b) Evidence that irrigation water use estimates for a county from another source
are more accurate than those used by TWDB.

C) Evidence that the expectation of conditions in the region are such that the projected
annual rates of change for irrigation water use in the 2002 State Water Plan are no
longer valid.

2.3 Population and Water Demand Projections

This section discusses the projections for population and for municipal, manufacturing, irrigation,
mining, livestock, and steam-electric power generation water demands for each of the three counties
in LRWPA. These projections were developed from the 2006 RWP for LRWPA, with the exceptions
for Hallettsville and agricultural irrigation as described above. As previously described, Tables 2-1
and 2-2 present data on population and water demands. Table 2-5 at the end of the chapter presents
a summary of LRWPA's total revised water demand projections by water user category from the 2006
RWP and the 2011 RWP at a county level and Figure 2-1 at the end of the chapter depicts a
graphical summary of the total water demand for LRWPA by water use category, respectively.

After the revised population and water demand projections were approved by RWPG and formally
adopted by TWDB, the projections were incorporated into TWDB DB12.

2.3.1 Regional Summary of Projections by Category

Population

The revised population projections indicate that LRWPA population will grow from 48,068 in year
2000 to 49,663 in the year 2060. When comparing the 2006 plan and 2011 plan population estimates
for the region, overall populations for each decade are the same. However, population was shifted
from County-Other to Hallettsville within Lavaca County.

Municipal Water Demand

Revised municipal water demand projections for LRWPA show a decrease in projected demand from
7,215 ac-ft/yr in the year 2010 to 6,892 ac-ft/yr in the year 2060. This represents a decrease in
municipal demand of 4.5 percent across the planning horizon. The revised projections by county and
by river basin for each municipal WUG are provided in Table 2-2.

Manufacturing Water Demand
The proposed manufacturing water demands for all counties in LRWPA are the TWDB default
projections. The proposed manufacturing water demand for LRWPA is projected to increase from
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1,089 to 1,425 ac-ft/yr from 2010 to 2060. The revised projections are provided in Table 2-2 as well
as in TWDB DB12.

Irrigation Water Demand

The TWDB total irrigation water demand for the region is projected to be 217,846 ac-ft/yr between
2010 and 2060. LRWPA'’s main agricultural crop is rice. LRWPG prepared a revised rice irrigation
projection, as well as projections for other crops, based on LRWPA's most current information
available. The projected value of 217,846 ac-ft/yr is applied for the entire period from 2010 through
2060, as no single factor examined in the demand estimation process indicated a clear increasing or
decreasing demand trend. The revised projections are provided in Table 2-2 as well as in TWDB
DB12. The 2010 estimates for agricultural water use by category are shown in Table 2-5 for each
county and for the Lavaca Region.

Steam-Electric Power Generation Water Demand

The steam-electric water demands used for the Lavaca Region are the default TWDB projections.
There are no steam-electric power generation facilities in the region and none planned, so the water
demand for the Lavaca Region is zero throughout the period from 2010 to 2060.

Mining Water Demand

The proposed mining water demands for the Lavaca Region are the TWDB default projections and
reflect the same projected demand as the 2006 RWP. The proposed mining water demand by
decade for LRWPA is 164 ac-ft/yr in the year 2010 and 192 ac-ft/yr in 2060; this is an increase of 17
percent. The projections are provided in Table 2-2 as well as in TWDB DB12.

Livestock Water Demand

The proposed livestock water demands for the Lavaca Region are the TWDB default projections,
which are found using the same rates of change in livestock water demand as the 2007 State Water
Plan. The base water use for 2000 was developed using adjusted livestock inventories and
adjustments in water usage developed by TAES.

The proposed livestock water demand by decade for LRWPA is 3,499 ac-ft/yr, which was held
constant for all decades between 2010 to 2060. The projections are provided in Table 2-2 as well as
in TWDB DB12.

Demand of WWPs

The only WWP within LRWPA was identified as LNRA. LNRA maintains current customer contracts
for 1,832 ac-ft of supply to the Colorado-Lavaca Coastal Basin of Jackson County. LNRA assumes
the continuation of municipal contracts across the 60-year planning period, at least to the level of
existing obligations.

2.3.2 County Summary of Projections

The revised projections by county and by river basin for each municipal WUG are provided in Table
2-2. Table 2-6 at the end of the chapter is a reference table that summarizes which methodology was
used for each water demand category in each county within LRWPA. Unless otherwise stated,
TWDB default population and water demand projection methodologies, as described in Section 2.2.3,
were used.
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Jackson

Municipal population projections for Jackson County show population increasing from 14,391 in year
2000 to 17,716 in year 2060. This represents a 23.1 percent increase in projected population over
the six-decade planning period.

The livestock and irrigation demand for Jackson County both remained constant over the planning
horizon. Irrigation demand projections are substantially reduced from the 2006 RWP, with decreases
in projected demands of 32.6 to 32.8 percent for 2010 through 2060. Manufacturing demands ranged
from 643 to 771 ac-ft/yr from 2010 to 2060. The mining demand increased by over 19.8 percent
during the six-decade planning period.

Lavaca

Municipal population projections for Lavaca County show population decreasing from 19,210 in year
2000 to 15,061 in year 2060. This represents a 27.5 percent decrease in projected population over
the six-decade planning period.

Livestock demands remained constant across the planning horizon. Irrigation demands were
constant for 2010 through 2060 but are reduced by 27.4 to 28.1 percent from the 2006 RWP
estimate. Lavaca County manufacturing demand projections increase 47.7 percent from 2010
through 2060. Mining demands increase 17.1 percent by year 2060.

Wharton

Municipal population projections for Wharton County show population increasing from 14,467 in the
2000 decade to 16,886 in the 2060 planning decade. This represents a 16.7 percent increase in
projected population over the six decades.

Livestock and irrigation demands remained constant across the planning horizon. Irrigation water
demand projections, when compared to the 2006 RWP projection values, increase by 32.0 percent in
year 2010 and increased by 58.2 percent in year 2060. For the 2011 RWP, irrigation estimates are
constant across the planning horizon. The manufacturing demands in Wharton County increase 40.0
percent from 2010 through 2060. The mining demands decrease to 0 by 2040.

2.4 Wholesale Water Provider Demands

The sole WWP in the LRWPA is the LNRA, who holds rights to the firm yield of Lake Texana.
Demands by WWP are given in Table 2-7 at the end of the chapter. Existing contracts and sales
agreements for water from LNRA are as shown in Table 2-8. Correspondence with LNRA indicates
that there is one recent request for service within their planning horizon. In addition to the existing
supplies from Lake Texana, LNRA is currently studying the development of water supplies to meet an
additional 10,000 ac-ft/yr of demand for an existing LNRA industrial customer located in Region L.
This demand is located outside of the LRWPA and thus there is no change in manufacturing water
demand for LRWPA associated with this increase.
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Table 2-8

Lavaca-Navidad River Authority Water Sales Agreements

Customer / Use*

Supply Volume

(ac-ftlyr)
Calhoun County Navigation District 594
Held in reserve 56
City of Corpus Christi (firm supply) 41,840
City of Corpus Christi (interruptible supply) 12,000
City of Point Comfort 178
Formosa Plastics Corporation 30,000
Inteplast Corporation 1,832
TOTAL 86,500

*An additional 4,500 ac-ft/yr of firm yield is used for environmental flows
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Table 2-2

Water Demand by City and Category
) . Water Demand (ac-ft/yr)

WUG Name WUG Basin WUG County | WUG ID | City ID
2000 2010 2020 2030 2040 2050 2060
COUNTY-OTHER COLORADO-LAVACA JACKSON 2959 0757 256 266 275 277 274 273 273
COUNTY-OTHER LAVACA JACKSON 2960 0757 461 478 495 498 493 491 492
COUNTY-OTHER LAVACA-GUADALUPE JACKSON 2961 0757 57 59 61 61 61 60 60
EDNA LAVACA JACKSON 2951 | 0183 793 816 850 861 856 855 855
GANADO LAVACA JACKSON 2954 | 0228 249 259 272 277 276 276 276
IRRIGATION COLORADO-LAVACA JACKSON 2976 1004 | 32,732 | 22,066 22,066 | 22,066 | 22,067 22,066 | 22,066
IRRIGATION LAVACA JACKSON 2977 1004 | 42,492 | 28,645 28,645 | 28,645 | 28,645 28,645 | 28,645
IRRIGATION LAVACA-GUADALUPE JACKSON 2978 | 1004 | 13,483 9,090 9,090 9,090 9,089 9,090 9,090
LIVESTOCK COLORADO-LAVACA JACKSON 2982 1005 298 298 298 298 298 298 298
LIVESTOCK LAVACA JACKSON 2983 1005 418 418 418 418 418 418 418
LIVESTOCK LAVACA-GUADALUPE JACKSON 2984 1005 136 136 136 136 136 136 136
MANUFACTURING | COLORADO-LAVACA JACKSON 2966 1001 558 641 668 688 706 722 768
MANUFACTURING LAVACA JACKSON 2967 1001 2 2 2 2 3 3 3
MINING COLORADO-LAVACA JACKSON 2970 1003 22 25 27 28 29 30 30
MINING LAVACA JACKSON 2971 1003 33 38 40 41 43 44 45
MINING LAVACA-GUADALUPE JACKSON 2972 1003 55 63 66 69 71 74 76
COUNTY-OTHER LAVACA LAVACA 2962 0757 1,235 1,140 1,105 1,004 854 701 547
COUNTY-OTHER GUADALUPE LAVACA 2964 0757 5 5 5 5 4 4 4
HALLETTSVILLE LAVACA LAVACA 2955 0259 575 627 621 680 787 914 1,067
IRRIGATION LAVACA LAVACA 2979 1004 | 11,492 8,357 8,357 8,357 8,357 8,357 8,357
LIVESTOCK LAVACA LAVACA 2985 1005 | 1,997 1,997 1,997 1,997 1,997 1,997 1,997
LIVESTOCK LAVACA-GUADALUPE LAVACA 2986 1005 21 21 21 21 21 21 21
LIVESTOCK GUADALUPE LAVACA 2987 1005 41 41 41 41 41 41 41
MANUFACTURING LAVACA LAVACA 2968 1001 319 386 427 463 498 528 570
MINING LAVACA LAVACA 2973 1003 7 8 9 9 9 9 10
MINING LAVACA-GUADALUPE LAVACA 2974 1003 23 27 28 29 30 31 31
MOULTON LAVACA LAVACA 2956 0723 165 158 155 147 137 127 118
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Chapter 2 — Presentation of
Population and Water Demands

August 2010

Table 2-3
Summary of LRWPA Projected Irrigation Demands for 2010
Percentage of County Irrigation
Vst <<M%.ﬂ%m3m:a Demand Region P Total
(%)
Water Use
Category LRWPA Water Demand
Jackson | Lavaca Wharton Jackson Lavaca
Wharton
Co. Co. Co. Co. Co.
Co. (%) (ac-ft)
Rice
GW Source 107,526 51,261 7,848 71.8 85.7 93.9 76.5 166,634
SW Source 17,572 4,073 429 11.7 6.8 5.1 10.1 22,074
Total Rice 125,097 55,333 8,277 83.6 92.5 99.0 86.6 188,708
Cotton Irr. 5,262 1,233 3 35 2.1 0.0 3.0 6,498
Corn Irr. 5,399 654 0 3.6 1.1 0.0 2.8 6,053
Milo Irr. 4,544 0 0 3.0 0.0 0.0 2.1 4,544
Soybean Irr. 2,306 0 44 15 0.0 0.5 1.1 2,350
Turf Irr. 429 1,304 0 0.3 2.2 0.0 0.8 1,732
Crop Irr. 143,037 58,524 8,324 95.6 97.9 99.6 96.3 209,885
Waterfowl 2,355 144 33 1.6 0.2 0.4 1.2 2,531
Agquaculture 4,296 1,133 0 29 1.9 0.0 25 5,430
Total Irr. 149,688 59,801 8,357 100.0 100.0 100.0 100.0 217,846
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Table 2-4
Irrigation Demands for Current and Previous RWPs
Crop 2001 RWP 2006 RWP Current
(ac-ft) (ac-ft) (ac-ft)
Aquaculture 0 2,260 5,430
Corn 15,187 2,421 6,053
Cotton 5,832 3,758 6,498
Sorghum 4,077 1,883 4,544
Soybeans 1,219 338 2,350
Turfgrass 5,750 3,250 1,732
Waterfowl 802 877 2,531
1st Crop
Rice
GW 110,549 141,492 135,153
SW 27,381 15,131 17,340
2nd Crop
Rice
GW 46,430 39,642 31,481
SwW 9,583 7,640 4,734
Total 226,810 218,693 217,846

2-15



Chapter 2 — Presentation of

Population and Water Demands August 2010
Table 2-5
Comparison Between 2006 RWP and 2011 RWP
Water Demands* (in ac-ft/yr) by WUG Category
Jackson County
RWP 2000 2010 | 2020 | 2030 | 2040 2050 2060
Municipal
2006 1816 1,878 1,953 1,974 1,960 1,955 1,956
2011 1,816 1,878 1,953 1,974 1,960 1,955 1,956
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Livestock
2006 852 852 852 852 852 852 852
2011 852 852 852 852 852 852 852
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Irrigation
2006 88,707 88,749 88,793 88,841 88,901 88,959 89,019
2011 88,707 59,801 59,801 59,801 59,801 59,801 59,801
Difference 0 -28,948 | -28,992 | -29,040 | -29,100 | -29,158 | -29,218
% Change 0.0 -32.6 -32.7 -32.7 -32.7 -32.8 -32.8
Manufacturing
2006 560 643 670 690 709 725 771
2011 560 643 670 690 709 725 771
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mining
2006 110 126 133 138 143 148 151
2011 110 126 133 138 143 148 151
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Steam-Electric Power Generation
2006 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0
Difference 0 0 0 0 0 0 0
% Change NA NA NA NA NA NA NA

*All values are presented in ac-ft/yr
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Table 2-5
Comparison Between 2006 RWP and 2011 RWP
Water Demands* (in ac-ft/yr) by WUG Category
Lavaca County (Continued)

RWP 2000 | 2010 | 2020 | 2030 | 2040 | 2050 2060
Municipal
2006 3,073 2,934 2,869 2,729 2,535 2,345 2,172
2011 3,073 2,978 2,914 2,818 2,698 2,596 2,523
Difference 0 44 45 89 163 251 351
% Change 0.0 15 1.6 3.3 6.4 10.7 16.2
Livestock
2006 2,059 2,059 2,059 2,059 2,059 2,059 2,059
2011 2,059 2,059 2,059 2,059 2,059 2,059 2,059
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Irrigation
2006 11,492 11,511 11,529 11,552 11,577 11,602 11,629
2011 11,492 8,357 8,357 8,357 8,357 8,357 8,357
Difference 0 -3,154 -3,172 -3,195 -3,220 -3,245 -3,272
% Change 0.0 -27.4 -27.5 -27.7 -27.8 -28.0 -28.1
Manufacturing
2006 319 386 427 463 498 528 570
2011 319 386 427 463 498 528 570
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mining
2006 30 35 37 38 39 40 41
2011 30 35 37 38 39 40 41
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Steam-Electric Power Generation
2006 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0
Difference 0 0 0 0 0 0 0
% Change NA NA NA NA NA NA NA

*All values are presented in ac-ft/yr
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Population and Water Demands August 2010
Table 2-5
Comparison Between 2006 RWP and 2011 RWP
Water Demands* (in ac-ft/yr) by WUG Category
Wharton County (Continued)
RWP 2000 2010 | 2020 | 2030 | 2040 | 2050 2060
Municipal
2006 2,294 2,359 2,438 2,466 2,457 2,438 2,413
2011 2,294 2,359 2,438 2,466 2,457 2,438 2,413
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Livestock
2006 588 588 588 588 588 588 588
2011 588 588 588 588 588 588 588
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Irrigation
2006 118,494 | 113,378 | 109,324 | 105,413 | 101,642 | 98,007 94,603
2011 118,494 | 149,688 | 149,688 | 149,688 | 149,688 | 149,688 | 149,688
Difference 0 36,310 40,364 44,275 48,046 51,681 55,085
% Change 0.0 32.0 36.9 42.0 47.3 52.7 58.2
Manufacturing
2006 49 60 65 70 74 78 84
2011 49 60 65 70 74 78 84
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mining
2006 4 3 2 1 0 0 0
2011 4 3 2 1 0 0 0
Difference 0 0 0 0 0 0 0
% Change 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Steam-Electric Power Generation
2006 0 0 0 0 0 0 0
2011 0 0 0 0 0 0 0
Difference 0 0 0 0 0 0 0
% Change NA NA NA NA NA NA NA

*All values are presented in ac-ft/
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Table 2-6

Summary of Methodology Used for Revised Projections —
Jackson, Lavaca, Wharton Counties

TWDB
Category Default Other Notes
Jackson Municipal X
Livestock X
LRWPG developed irrigation projections based
on the six-year average (2000-2005) demand
Irrigation X for agriculture determining the amount of water
applied to specific crop types and total irrigated
acreage of that crop.
Manufacturing X
Mining X
Steam-Electric X
Lavaca Municipal X TWDB alternative projections (Where
applicable)
Livestock X
LRWPG developed irrigation projections based
on the six-year average (2000-2005) demand
Irrigation X for agriculture determining the amount of water
applied to specific crop types and total irrigated
acreage of that crop.
Manufacturing X
Mining X
Steam-Electric X
Wharton Municipal X
Livestock X
LRWPG developed irrigation projections based
on the six-year average (2000-2005) demand
Irrigation X for agriculture determining the amount of water
applied to specific crop types and total irrigated
acreage of that crop.
Manufacturing X
Mining X
Steam-Electric X
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August 2010

Table 2-7
Water Demand by WWP of all Water Use Categories*
Water Demand (ac-ft/yr)
WUG Name WUG Basin WUG County | WUG ID | City ID
2000 2010 2020 | 2030 | 2040 2050 | 2060
Manufacturing Colorado-Lavaca Jackson 2960 1001 1,832 1,832 | 1,832 | 1,832 1,832 1,832 | 1,832

*LRWPA contracts only.
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March 9, 2009

[Addressee]
[Street Address]
[City, State Zip]

Subject: Lavaca Regional Water Planning Group Projected Population and Water Demand for 2011
Regional Water Plan

Dear Water User Group Representative:

We are writing this letter on behalf of the Lavaca Regional Water Planning Group (LRWPG). AECOM is the
consultant for the LRWPG and we are currently engaged in the process of preparing the 2011 Regional
Water Plan (RWP) for the region. This plan is submitted to the Texas Water Development Board (TWDB)
and will be used to compile the 2012 State Water Plan (SWP).

As part of the 2011 RWP, the consultant team is currently performing tasks related to the allocation of water
supply and demand for Water User Groups (WUGS) in our region to determine projected future water
shortages. A WUG consists of a demand center to which water resources can be allocated. Municipal
WUGs are associated with populations and the projections of these populations are used to estimate future
water demands.

The development of representative demand projections is crucial for the planning process because these
demands and available water supplies are used to generate an overview of expected shortages for the
future. Once these shortages are identified, strategies will be assigned to meet future needs. Identifying
these needs is an essential step in properly allocating water management strategies that will eventually be
written into the SWP. Projects must be consistent with the SWP to be eligible for State funding.

In the 2006 RWP, population and demand projections were provided by the TWDB and based on a cohort-
component methodology incorporating Year 2000 Census data. Because no revised Census data is
available in time for development of the 2011 RWP, the consultant team has prepared population
projections based on a number of sources including information from the Texas State Data Center (SDC).
However, many WUGSs have been assigned the same population and demand projections used in the
development of the 2006 RWP.

The LRWPG has requested that information regarding revised projections be provided to each WUG so that
corrections may be made as necessary. The table below shows the current water demands and projected
populations for your WUG for the next 50 years:

2011 RWP Projections 2010 2020 2030 2040 2050 2060

WUG Projected Population:
WUG Projected Water Demand:

We are asking that you review the population and demand projections for your WUG and determine if
either:
1. The numbers represent reasonable projections and require no revision, or
2. You would like to revise your projections and can provide information to backup your request, such
as a planning level study of your water system.

If no revisions are needed, no response is necessary. Please note that the TWDB will accept revisions to
the sub-county (i.e., cities, utilities or rural areas) population projections that may have been revised.
Justifiable reasons to changes in these populations include:



March 9, 2009
Page 2

= population estimates of the Texas State Data Center, or other credible sources, are
greater than projected populations used in the 2007 state water plan for the year 2010;

= population growth rates for a sub-county area as tabulated by the Texas SDC over the
most recent five years is substantially greater than growth rates reported by the U.S.
Census Bureau between 1990 and 2000;

= cities have annexed additional land since the 2000 Census; or

= water utilities have expanded their service areas since last updated by the Texas
Commission on Environmental Quality.

Municipal water demands may be adjusted for WUGSs with revised population projections. Similarly, if
acceptable data sources indicate that a measured gallons per capita per day from years prior to 2000 is
more representative of drought of record conditions, the TWDB will consider formal requests for revisions.

You may also contact me directly regarding your request. My contact information is located at the
conclusion of this letter. In order to meet the accelerated timeline of this planning round, we would like to
receive all responses by April 1, 2009. Information received by this date will be incorporated into
projections that will be reviewed and considered for approval by the LRWPG at their scheduled April 20,
2009 meeting. WUGs are highly encouraged to submit recommended changes (if needed) by April 1% to
guarantee consideration for adoption at the April 20™ meeting.

The consultant team is working with the WUGSs in the region ensure that the 2011 Regional Water Plan
accurately reflects the current and future water supply plans for the WUGSs in an effort to reduce the need
for plan amendments and to ease the process for obtaining funding for vital infrastructure improvements.
Therefore, your input in this matter is crucial to our planning and we appreciate any assistance you may be
able to provide.

If you have any questions regarding this matter or wish to discuss further, please feel free to call me at
(713) 267-3112 or email me at Jason.Afinowicz@aecom.com.

Sincerely,

Jason D. Afinowicz, P.E.
Project Manager

JDA:mes

c: Project File
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EXECUTIVE COMMITTEE

Judge Harrison Stafford Il

Chairman
Counties

Bob Weiss
Vice-Chairman
Public

Patrick Brzozowski
Secretary
River Authorities

Roy D. Griffin
Electric Service

Ed Weinheimer
Small Businesses

MEMBERS

Calvin Bonzer
Small Business

Tommy Brandenberger
Industries

John Butschek
Municipalities

Gerald Clark
Agricultural

Pat Hertz
Water Districts

Jack Maloney
Municipalities

Commissioner Philip Miller

Counlies

Richard J. Ottis
Industries

L. G. Raun
Agricuitural

Dean Schmidt
Agricuitural

Robert Shoemate
Environmental

LAVACA REGIONAL WATER PLANNING GROUP

P.O. Box 429
Phone: 361-782-5229

Edna, Texas 77957
Fax: 361-782-5310

May 6, 2009

J. Kevin Ward

Executive Administrator

Texas Water Development Board
1700 North Congress Avenue
Austin, TX 78701

Subject: Request for Population and Water Demand Revisions
Lavaca Regional Water Planning Group

Dear Mr. Ward:

On behalf of the Lavaca Regional Water Planning Group (LRWPG), I am submitting
the enclosed population and water demand revision request to you in accordance with
31 TAC §357.5 (d)(2). These revised values were presented at the public meeting for
LRWPG on April 20, 2009 and were formally approved by the LRWPG Board at that
meeting. This submittal follows the obligatory 14-day period following the public
meeting to receive public comment.

The Group is requesting approval of TWDB alternative population projections and
associated water demands for the City of Hallettsville within Lavaca County. Because
there is not sufficient basis to revise the municipal population for all of Lavaca County,
increases in population for Hallettsville were deducted from County-Other for Lavaca
County.

Additionally, the LRWPG is requesting revision to irrigation water demand for Jackson,
Lavaca, and Wharton Counties. These revised demands were developed from a report
entitled Agricultural Water Demands Analysis, which was carried out as a special study
as part of planning efforts for the first biennium of the 2011 Regional Water Planning
cycle. This report was submitted to the office of the Executive Administrator on April
29, 2009.

Commissioner David E. Wagner

Counties

Larry Waits
Agricultural



J. Kevin Ward
May 6, 2009
Page 2

In addition to the population and water demand revision request, also enclosed is a
comparison of revised values and TWDB-adopted 2006 estimates. If we may provide
further information or clarification on these requested revisions, please contact myself
or Jason Afinowicz at (713) 267-3122,

Sincerely,

el

Harrison Stafford/1
Chairman

Enclosures

cc: Angela Kennedy, TWDB (by e-mail w/ PDF attachment)
Patrick Brzozowski, LNRA (by e-mail w/ PDF attachment)
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Comparison of Requested Revisions to Approved 2006 RWP Values

Comparison of Requested Population to 2006 RWP
WUG Estimate 2010 2020 2030 2040 2050 2060
2006 RWP 2,289 2,287 2,224 2,114 1,985 1,839
Hallettsville Requested 2,603 2,614 2,901 3,409 3,998 4673
Difference 1,295 2013 2,834
2006 RWP 10,012 10,002 9,728 9,244 8,684 8,041
C"(‘l'_’;?agg)‘e' Requested 9,698 9,675 9,051 7,949 6,671 5207
Difference -1,295 -2,834
Comparison of Requested Demand to 2006 RWP*
WUG Estimate 2010 2020 2030 2040 2050 2060
2006 RWP 551 543 521 488 454 420
Haliettsville Requested 627 621 680 787 914 1,067
Difference
2006 RWP 1,177 1,143 1,079 994 914 847
C"(‘ﬂ';t\‘,’a?;';e' Requested 1,145 1,110 1,009 858 705 551
Difference 32 -33 -70 -136 -209 -296
Irrigation 2006 RWP 88,749 88,793 88,841 88,901 88,959 89,019
(Jackson) quuested 59,801 59,801 59,801 59,801 59,801 59,801
Difference -28 948 -28,992 -29,040 -29,100 | -29,158 | -29,218
Irrigation 2006 RWP 11,511 11,529 11,552 11,577 11,602 11,629
(Lavaca) Requested 8,357 8,357 8,357 8,357 8,357 8,357
Difference -3,154 -3,172 -3 195 -3,220 -3 245 -3272
Irrigation 2008 RWP 113,378 109,324 105,413 | 101,642 98,007 94,603
(Wharton) Rt_equested 149,688 149,688 149,688 149,688 149,688 149,688
Difference 36,310 40,364 44,275 48,046 51,681 55,085

*All values in units of ac-ft/fyr.

LRWPG

May 2009
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Chapter 3— Analysis of Current Water
Supplies

3.1 Introduction

The available water supply within the region includes both groundwater and surface water.
Groundwater is provided from the Gulf Coast aquifer. Primary surface water sources are the Navidad
and Lavaca Rivers and Lake Texana.

Much of the regional water demand is supplied by groundwater. Of the total Year 2000 water
demand, approximately 90 percent, or 208,389 ac-ft, was supplied by groundwater. The Gulf Coast
aquifer is the predominant supply source.

Surface water supplies are obtained from Lake Texana and run-of-river (ROR) flows from the Lavaca
and Navidad Rivers and some creeks. The majority of LRWPA is located in the Lavaca River Basin.
Surface water supplies accounted for approximately 10 percent of the total 2000 water demand. The
only reservoir in the Lavaca Region is Lake Texana, and there are no major springs in LRWPA.

This chapter summarizes the results of Task 3 and describes the resources available to LRWPA and
their allocation to WUGSs throughout LRWPA. Also, to provide consistency and facilitate the
compilation of the different regional plans, TWDB required the incorporation of this data into a
standardized online database referred to as TWDB DB12. Tables that contain this information are
identified below and are located in the appendix accompanying this chapter.

e Table 3A-1 — Current Water Supply Sources
e Table 3A-2 — Current Water Supplies Available to the Lavaca RWPA by City and Category
e Table 3A-3 — Current Water Supply Sources Available to the Lavaca Region by WWP

Some of the information contained within this chapter is based on information published in Chapter 1
— Description of the Region. For a complete and detailed list of sources, see references for
Chapter 1.

3.2 Identification of Groundwater Sources

3.2.1 Groundwater Aquifers

The only major aquifer in the Lavaca Region is the Gulf Coast aquifer. This aquifer accounts for
nearly all of the groundwater supply to LRWPA. The Jackson Group, a minor aquifer in northwest
Lavaca County, provides small amounts of supply for domestic and livestock uses.

The Gulf Coast aquifer consists of four general water-producing units. The shallowest is the Chicot
aquifer, followed by the Evangeline and Jasper aquifers and then the Catahoula Sandstone. These
formations are composed of interbedded layers of sand, silt, and clay, with minor amounts of small
gravel in some locations. Shale can also be present at deeper depths, below the base of the
Evangeline aquifer where the Burkeville confining zone exists and separates the Evangeline aquifer
from the Jasper aquifer. The aquifer beds vary in thickness and composition and are normally
discontinuous over extended distances.
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The Chicot and Evangeline aquifers provide large amounts of freshwater. The aquifers contain
freshwater to depths that range from 1,400 to 1,700 feet in the portion of Wharton County in LRWPA,
according to Report 270.

Recharge to the aquifers is principally from the infiltration of precipitation and streamflow. Average
annual rainfall in LRWPA ranges from about 32 to 42 inches per year. The eastern portion of the
region experiences the upper end of the average annual rainfall amounts.

The geographic coverage of the Gulf Coast aquifer within the Lavaca Region is shown in Figure 3-1.
The area includes the Jasper, Evangeline, and Chicot aquifer formations. The Gulf Coast Aquifer
parallels the coast and is at times 40 miles wide and also extends outside LRWPA to the northeast
and southwest.

The Jackson Group, a minor aquifer, is located in the northwestern portion of Lavaca County. The
aquifer provides small amounts of water to domestic and livestock wells in the very northwestern
reaches of LRWPA. Only a small part of the Jackson Group occurs in the very northwestern part of
Lavaca County northwest of the Town of Moulton.

There are no minor aquifers present in Jackson or Wharton Counties for which estimates of
groundwater availability have previously been provided, as groundwater in the two counties is
pumped from the Gulf Coast Aquifer System. Data and text from TWDB and U.S. Geologic Survey
reports for Wharton and Jackson Counties do not reference minor aquifers in these two counties.
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Figure 3-1
Groundwater Aquifers
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3.2.2 Groundwater Use Overview

Groundwater in the region is pumped for domestic, agricultural, municipal, and industrial uses. In
2000, the Lavaca Region pumped approximately 208,389 ac-ft of groundwater for these purposes.
Agricultural irrigation accounts for approximately 96 percent of the groundwater pumped in the region.
Wells used for agricultural irrigation tend to be deeper than the more shallow wells used for pumping
water for livestock purposes. Municipal and public usage, which includes usage for cities,
communities, parks, campgrounds, and water districts, represents approximately 3.4 percent of the
groundwater pumped. Less than one percent of groundwater pumped in LRWPA is for industrial
needs, including manufacturing and other industrial uses.

3.2.3 Aquifer Conditions

Groundwater conditions have been favorable and should continue to be favorable within the Lavaca
Region for the pumping of substantial quantities of good quality water.

The Gulf Coast aquifer was deposited in a manner that resulted in substantial thicknesses of sand
that contain fresh (good quality) groundwater. The aquifer has about 200 to 450 feet of sand that
contains freshwater in Lavaca County. Sand thickness tends to be greater in the southeastern part of
the county. In Jackson and Wharton Counties within LRWPA, the Gulf Coast aquifer contains about
300 to 700 feet of freshwater sands in most of the area. In the southern part of Jackson County,
north of Lavaca Bay, a limited area of the aquifer has 0 to 200 feet of sand that contains freshwater of
less than 1,000 milligrams per liter (mg/L) total dissolved solids (TDS).

As discussed in the 2006 RWP, a Central Gulf Coast Groundwater Availability Model (GAM) was
developed for the Central Gulf Coast aquifer in LRWPA, and the model is described in a report
prepared by TWDB entitled Groundwater Availability Model of the Central Gulf Coast Aquifer System:
Numerical Simulations through 1999. The model divides the Gulf Coast aquifer into four layers that
are the Chicot aquifer, Evangeline aquifer, Burkeville Confining System, and the Jasper aquifer. The
main layers of the model that provide substantial amounts of water are the Chicot, Evangeline, and
Jasper aquifers. For modeling purposes, the Catahoula Sandstone in northwestern Lavaca County is
considered to be hydraulically connected to the Jasper aquifer. Further to the southeast, the
Catahoula contains a greater percentage of fine-grained material and functions as a confining layer
below the Jasper aquifer. Utilization of the model provides an additional method to evaluate the
groundwater resources in LRWPA.

Based on the GAM discussed in the 2006 RWP, the estimated transmissivity for the Chicot aquifer in
LRWPA ranges less than 15,000 gallons per day per foot (gpd/ft) near the outcrop and up to 220,000
gpd/ft near southern Wharton County and eastern Jackson County. The Evangeline aquifer
transmissivity ranges from less than 7,500 gpd/ft near the outcrop and up to 85,000 gpd/ft in eastern
Wharton County. The Central Gulf Coast GAM estimates that the transmissivity for the Jasper
aquifer ranges from about 250 gpd/ft in eastern Lavaca County to 7,500 gpd/ft in eastern Wharton
County. Pumping test data from a City of Hallettsville (Lavaca County) public supply well completed
in the Jasper aquifer show transmissivity values ranging from 4,500 gpd/ft to 10,000 gpd/ft. The
transmissivity values for the Chicot and Evangeline aquifers indicate that they are capable of
transmitting large quantities of water to wells. The transmissivity values calculated from the City of
Hallettsville well indicate that the Jasper aquifer is capable of transmitting moderate quantities of
water to wells.

The development of large quantities of groundwater within LRWPA has resulted in potentiometric
head decline in the Gulf Coast aquifer. Data in TWDB Report 289, combined with water level
changes since about 1970, indicate that the potentiometric head in the Chicot aquifer has declined
about 20 feet to possibly 80 or 120 feet since 1900 as a result of the pumping that has occurred in the
area. For the Evangeline aquifer, about 20 to possibly 100 feet of potentiometric head decline has
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occurred since 1900 as the result of the withdrawals of groundwater. The depth interval screened by
the large capacity wells in the Lavaca Region normally ranges from about 300 to 600 feet, with some
wells’ screening depths as deep as 1,200 to 1,400 feet. Static water levels measured in the wells
normally range from about 50 to 120 feet. This illustrates that there is a substantial amount of
available drawdown in the wells that will continue to sustain the overall pumpage in LRWPA.

Static (non-pumping) water levels have been measured in wells in Wharton and adjoining counties for
decades to help monitor the response of the aquifer to pumpage. The locations of observation wells
within Wharton and Lavaca Counties and in the eastern part of Jackson County are circled on

Figure 3-2. The wells screen the Chicot and/or Evangeline aquifers. Figure 3-3 at the end of the
chapter is a graph showing static water levels in wells located in the western part of Wharton County.
The data show a gradual decline in water levels in the 1960s and into the 1970s as pumpage
generally increased within LRWPA. From about 1984 to 2000, total pumpage averaged about
102,100 ac-ft/lyr in LRWPA part of Wharton County, while water levels have fluctuated but show
essentially no net static water-level decline; the exception being Well 66-52-207 which had about

5 feet of water-level decline during the period. Recent static water level data indicate the

Well 66-52-207 water level is slightly fluctuating. Wells 66-52-304 and 66-53-804 show a static water
level rise over the 2000 to 2004 period of about 1.1 and about 1.6 feet per year (ft/yr), respectively.

Figure 3-4 at the end of the chapter shows static water levels in wells located in the central Wharton
County with measurements in one well extending as far back as 1934. The water-level data show
some water-level decline occurring in the 1960s and 1970s as pumpage in the region increased.
From about 1983 through 2004, the data show essentially no net static water-level decline, and, in
some wells, a slight rise, indicating that the aquifers are providing water at a rate that is not causing
water levels to decline and that the aquifers can continue to sustain the rate of pumping. Pumping for
irrigation over the last few years from 2001 through 2004 may have been of a lower amount because
of the amount of precipitation that has occurred during the growing season and because of a possible
reduction in the acres of rice grown. Static water level data from about 1998 to 2004 shows a rise in
the water level ranging from about 0.4 ft/yr at Well 66-54-108 to about 1.6 ft/yr at Well 66-61-305.
Well 66-46-402 shows fluctuation in the static water level during that period.

Static water levels have been measured in wells outside LRWPA, and data for some of the wells are
shown on Figure 3-5 at the end of the chapter. Again, the water-level data are showing that water
levels have stabilized in the last 15 years, and in some wells, the water levels actually have risen
about 10 to 15 feet through the period. The data show that the stabilization of static water levels in
Wharton County is not confined to the part of the county within LRWPA. Data from 1998 to 2004
continue to indicate the stabilization or small rise of static water levels in wells in the area.

Water levels are also shown on Figure 3-6 at the end of the chapter for wells located in the eastern
part of Jackson County. The data from the four wells show that static water levels fluctuated some in
the 1980s and have risen about 7 to 35 feet between 1990 and 2004. From 1984 to 2000, pumpage
in Jackson County averaged about 75,100 ac-ft/yr based on data provided by TWDB. During the
years from 1997 to 2004, pumpage averaged about 51,960 ac-ft/yr. The rise in static water levels
from 1990 to 2004 can be related to the reduction in pumpage.
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Figure 3-2
Locations of Wells and Test Holes in
Jackson, Lavaca, and Wharton Counties

3-6



Chapter 3 — Analysis of
August 2010 Current Water Supplies

Static water levels for wells in the Lavaca County area are shown on Figure 3-7 at the end of the
chapter. The static water level in one well (67-39-507) in the western part of the county has been
stable since 1960. The static water levels in Wells 66-44-402 and 66-42-902 in the southeast part of
the county declined some during the 1970s and 1980s when irrigation pumpage was higher and have
recovered a significant amount as overall pumpage in the area has decreased some, principally due
to a reduction in irrigation. Groundwater pumpage in Lavaca County averaged about 21,100 ac-ft/yr
in the 1980s, about 15,300 ac-f/yr in the 1990s, and was 8,520 ac-ft in 2000. Water levels in wells in
the City of Hallettsville show an average decline rate of about 7 ft/yr for the 1984 to 1996 time period.
Recent static water level data from Well 66-33-513 indicate a rise in the static water level in the City
of Hallettsville area.

As of the 2006 RWP, total groundwater availability was estimated by TWDB for the Lavaca Region at
207,599 ac-ftlyr. Of this estimated amount, 87,876 ac-ft was expected to be available to Jackson
County, with Lavaca and Wharton Counties’ projected available amounts being 38,123 and 89,853
ac-ft, respectively. Groundwater pumpage within the part of Wharton County in LRWPA has
exceeded, during some years, the estimate of groundwater availability within that part of the county.

As stated previously, groundwater pumpage in the Lavaca Region has resulted in acceptable
amounts of static water level decline and the recovery of static water levels in years when pumpage
decreases occurred in various parts of LRWPA. Groundwater availability in the region is the amount
of withdrawal that can be sustained by the aquifers on a long-term basis as shown by the response of
the aquifer to long-term pumping.

There are millions of ac-ft of water in storage in sand layers of the aquifers. Water in storage fills the
aquifer pore space and helps maintain the aquifer’s artesian pressure which helps limit subsidence.
The aquifers are a flow system with recharge infiltrating into the aquifers and water slowly flowing in
the large aquifer storage volume from areas of recharge to areas or points (wells) of discharge. It
should be noted here that not all of the stored water is recoverable and that the aquifer is currently
being pumped at or near the sustainable demand. Future increases in pumpage will result in
declining water levels.

3.2.4 Groundwater Quality

Water samples have been collected from wells for water chemistry analysis for over 40 years within
LRWPA. Groundwater in the LRWPA is generally of good quality, although test results for some
wells have shown tested constituents above the maximum contaminant level. In general, the areas
with groundwater quality issues occur in Lavaca County where water demand is lower than the
estimates of available groundwater supply. In Jackson and Wharton Counties, data show that the
groundwater for large capacity production is of good quality, has not been adversely impacted by past
pumping, and should not be adversely impacted by estimated future pumping. Additional information
on water quality can be found in the 2006 RWP.

3.2.5 Water Level Monitoring Program for the LRWPA

The 2006 RWP included a detailed description of the Water Level Monitoring Program for the
LRWPA. The Water Leveling Monitoring Program was designed to assess changes in groundwater
pumping conditions that occur through the irrigation season. An objective of the study was to
estimate the effects that increases in pumpage during the irrigation season could have on water
levels in wells and on the pumping rates and pumping lifts of wells. The irrigation and public supply
wells located in the study area provide data that reflect the response of the aquifer to the pumping.
This information has relevance to the overall pumping costs that agriculture has to shoulder in
providing water for irrigated crops and how water levels and pumping rates could change if there
were a significant change in groundwater pumping in the region.
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A number of conclusions were drawn from data collected as part of the program between its inception
in 2001 through the spring of 2005. Results indicated that pumping rates of the large capacity
irrigation wells can decline a few hundred gallons per minute during the irrigation season due to static
water level decline and resulting increased pumping lift. In turn, the increased pumping lift through
the irrigation season can result in an estimated 10 to 15 percent increase in the cost of pumping
water. The data show that the seasonal fluctuations in static water levels in wells were greater in
2002 and 2003 than in 2004 because there was less precipitation and probably higher amounts of
pumping in the growing seasons of 2002 and 2003 than during the growing season of 2004. Within
the study area, there has been a small rise in the static water levels in wells from 2001 through the
spring of 2005. The small rise in static water levels probably is the result of less groundwater
pumping, particularly in 2004. The static water level fluctuations during the irrigation season normally
are greater in the deeper wells that are pumped at higher rates and less in the shallower wells that
normally do not have as high pumping rates or total pumped volume. Additional information on the
Water Level Monitoring Program can be found in the 2006 RWP.

3.2.6 Subsidence Effects

Data show that small amounts of land surface subsidence have resulted from the withdrawal of
groundwater that helps to support the economic viability of the Lavaca Region. Land surface
subsidence is best described as follows: the artesian pressure within the confining layers of the
aquifer keeps the clays fully saturated and at the same pressure as the aquifer sand layers above
and below the clay layers. As water is pumped from the sands the pressure is reduced in them and
the pressure in the clays begins decreasing as small amounts of water flow from clays to the sands.
As water flows from the clays, the clay matrix compresses slightly. This, in turn, results in a small
amount of subsidence of the land surface. Available data indicate subsidence of up to 1.5 feet in the
southeastern part of Jackson County with lesser subsidence in other areas for 1900 through the mid
1970s. Subsidence since the 1970s is estimated to have been very minor in the LRWPA. Additional
information is available in the 2006 RWP.

3.2.7 Public Supply Groundwater Usage

The Lavaca Region relies on groundwater to provide all of the municipal water supply. This accounts
for approximately 3.1 percent, or 7,183 ac-ft of the groundwater used in LRWPA in 2000. Within
LRWPA, Jackson County accounts for approximately 25.3 percent, or 1,816 ac-ft of the region’s
municipal groundwater usage; Lavaca County accounts for 42.8 percent, or 3,073 ac-ft; and Wharton
County accounts for 31.9 percent, or 2,294 ac-ft. There are ten major municipal users scattered
throughout LRWPA. The major municipal users in Jackson County are the Towns of Edna and
Ganado and the County-Other category with approximately 44, 14, and 42 percent of the county’s
municipal groundwater usage, respectively. Municipal users represent cities, communities, and water
districts with a population over 500 as well as public water systems with an annual usage of 280
ac-ft/yr or approximately 250 million gallons per day (mgd), while County-Other represents cities,
communities, or districts with a population less than 500, water systems with a usage of less than 280
ac-ft/yr, parks, campgrounds, and areas supplied by domestic wells. The major municipal users in
Lavaca County are Hallettsville, Moulton, Shiner, Yoakum, and County-Other with approximately 19,
5, 16, 19, and 41 percent of the county’s municipal groundwater usage, respectively. The major
municipal users in Wharton County are EI Campo and County-Other with approximately 82 and

18 percent of the county’s municipal groundwater usage, respectively.

3.2.8 Agricultural Groundwater Usage

Data concerning groundwater pumpage in LWRPA within Wharton County were obtained from
TWDB. A graph of pumpage from 1950 through 2003 for LWRPA within Wharton County is attached
as Figure 3-8. Pumpage in Wharton County within LWRPA has averaged more than 80,000 ac-ft/yr
since 1967. From 1984 through 2003, pumpage within the region averaged about 99,000 ac-ft/yr with
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the principal usage being the irrigation of rice. The pumpage for rice irrigation is distributed
throughout the region within Wharton County. The location of the region boundary in Wharton County
is shown in Figure 3-2. This figure also shows the eastern portion of Jackson County which
immediately adjoins Wharton County to the southwest.

In 2000, groundwater pumped for agricultural practices, principally irrigation, accounted for
approximately 96 percent or 200,134 ac-ft of the groundwater pumped in the Lavaca Region.
Groundwater was pumped to irrigate approximately 59,653 ac in the region in 2000. Of those 59,653
ac, 2,785 were in Lavaca County, 23,803 were in Jackson County, and 33,065 were in Wharton
County. In terms of the region’s total agricultural groundwater pumpage, Jackson County accounted
for about 42 percent; Lavaca County, 6 percent; and Wharton County, 52 percent of the groundwater
pumped. Agricultural pumpage represents water that is used for livestock purposes and irrigation of
crops. Groundwater used for irrigation represented approximately 99 percent of the groundwater
pumped for agriculture in LRWPA. The main crop is rice with small acreages of cotton, grain,
sorghum, soybeans, and corn which are all irrigated.

LRWPA's agricultural irrigated areas are scattered throughout Wharton and Jackson Counties and
are concentrated in the southeastern part of Lavaca County. Groundwater pumpage accounted for
about 89 percent of the water supplied for irrigated agriculture. The remainder of the water was
provided by surface water from creeks and rivers. Surface water was used in combination with
groundwater to irrigate some areas in southern and western Jackson County, and surface water from
the Colorado River was used to irrigate about 1,500 acres in the northwestern part of Wharton
County.

As noted in Chapter 2 of this report, estimates of agricultural irrigation demand have been revised
from values presented in the 2006 RWP. Projected agricultural irrigation demands for the 2010
through 2060 planning horizon are 59,801 ac-ft/yr for Jackson County, 8,357 ac-ft/yr for Lavaca
County, and 149,688 ac-ft/yr for the portion of Wharton County within LRWPA.

3.3 Groundwater Availability Modeling for the Central Gulf Coast
Aquifer

As part of the 2011 Regional Water Planning round, LRWPG opted to review estimates of
groundwater availability in the Central Gulf Coast Aquifer based on a completed GAM model not
available during the previous planning round. Since completion of the GAM for the Central Gulf
Coast Aquifer, a number of model runs have been executed by TWDB on behalf of Groundwater
Management Areas (GMAs), Groundwater Conservation Districts (GCDs), and Regional Water
Planning Groups. After considering several recent alternative models to use as a base for developing
availability, TWDB GAM Run 08-56 was selected as an option for representing conditions of the Gulf
Coast Aquifer within GMA 15, which encompasses the LRWPA. Two GAM runs, referred to as GAM
Run #1 and #2 in this chapter, were developed from this base to determine groundwater availability
for LRWPA.

A complicating factor in determining groundwater availability for the Central Gulf Coast Aquifer is the
absence of an established Desired Future Condition (DFC) for GMA 15. DFCs represent quantified
goals for groundwater and may encompass water levels, quality, and other parameters.
Establishment of DFCs is largely an outgrowth of Texas House Bill 1763, which among other
measures regionalized the process of determining groundwater availability. GMA 15 is in the process
of determining desired conditions for its aquifers but has not yet formally adopted DFCs for the
Central Gulf Coast Aquifer.

In the event that DFCs are not available to serve as a limiting factor on groundwater withdrawals,
TWDB'’s General Guidelines for Regional Water Plan Development (2007-2011) indicates the
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following:

“The Planning Groups may use other groundwater availability for a source if desired future conditions
are not submitted to the TWDB by December 1, 2007 for that source. Calculate the largest annual
amount of water that can be pumped from a given aquifer without violating the most restrictive
physical, regulatory or policy conditions limiting withdrawals, under drought-of-record conditions.
Regulatory conditions refer specifically to any limitations on pumping withdrawals imposed by
groundwater conservation districts through their rules and permitting programs. If there are no
permitting restrictions, groundwater withdrawals may also be limited by physical conditions.”

The area included within the LRWPA is not currently subject to a permitting restriction that would limit
groundwater withdrawal and, as such, groundwater availability must be determined through
application of reasonable physical constraints. To determine availability, a target maximum
drawdown level was established and pumpage amounts adjusted to maximize availability without
exceeding the drawdown limit. The establishment of drawdown constraints for purposes of this RWP
was based on results of the base GAM run and discussion with a GCD representative and will be
discussed in greater detail in the following text.

3.3.1 Base GAM Run

TWDB GAM Run 08-56 was developed at the request of the Coastal Bend Groundwater
Conservation District on behalf of GMA 15. The run was requested in June 2008, with the model run
report released in March 2009. The run is a 60-year predictive simulation. The model included
representation of four major geologic units, with model layers for the Chicot, Evangeline, and Jasper
Aquifers and the Burkeville Confining Unit. The historic calibration-verification period for the model
represented the time period from 1981 through 1999. The predictive period was from 2000 through
2060; this happens to coincide with the end of the planning horizon for the current round of regional
water planning. Initial water levels for the predictive period were taken from the end of the historical
calibration period. Average recharge, evapotranspiration rates, and initial streamflow from the historic
calibration period were applied to each of the yearly timesteps during the predictive period.

Groundwater pumpage amounts for the run were specified by GMA 15. Groundwater withdrawals
were predominantly from the Chicot, Evangeline, and Jasper Aquifers, with only minor withdrawal
from the Burkeville confining unit. The amount of pumpage was assumed to be the same for each
year of the predictive period. Pumpage distributions for the Chicot, Evangeline, and Jasper Aquifers
are shown in Figures 3-9, 3-10, and 3-11, respectively. Examination of the three distributions shows
proportionally greater withdrawals in the vicinity of municipal demand centers. Additionally, for the
Chicot and Evangeline Aquifers, demand was represented as very high in (predominantly rice)
irrigation demand centers within Wharton County. Based on this evidence, the pumpage distribution
from the base run appears to reflect expected demand conditions.

GAM Run 08-56 was obtained from TWDB for use as a baseline model. Prior to making any
modifications to the model, the run was executed as-is and compared against published results in the
model run report to confirm that no changes had been made to the file subsequent to publication of
results. Resultant drawdown values indicate consistent results between the model provided and
published results for Model Run 08-56. Groundwater pumpage for the LRWPA from the run is given
in Table 3-1, with drawdowns for Year 2060 conditions given in Table 3-2. Graphical representation
of drawdown contours for the three major aquifers is given in Figures 3-12, 3-13, and 3-14. Itis
important to note that while the base run pumpage rates for Jackson and Lavaca counties are higher
than the projected Year 2060 demand presented in Chapter 2, projected Year 2060 demands for
LRWPA-Wharton are 157 percent of the pumpage in the base run.
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Table 3-1
LRWPA County Pumpage for TWDB GAM Run 08-56

Pumpage by Aquifer (acre-feet per year)
County Chicot Evangeline Burkeville Jasper Total
Jackson 54,680 20,320 0 0 75,000
Lavaca 3,036 12,400 149 4,600 20,185
Wharton* 57,682 39,594 0 0 97,276

*Pumpage values given only include the portion of Wharton County in LRWPA as determined from the GAM .wel file.

Table 3-2

LRWPA County Average Year 2060
Drawdown for TWDB GAM Run 08-56

Drawdown by Aquifer (feet)
County Chicot Evangeline Average Jasper
Jackson -12.5 -15.6 -14.1 -19.1
Lavaca -4.7 -5.1 -4.9 -28.6
Wharton* -11.7 -3.8 -7.8 -21.1

*Average drawdown is for all of Wharton County

3.3.2 GAM Run #1

As noted earlier, GAM Run #1 was developed from the base run in order to determine groundwater
availability for the portion of the Central Gulf Coast Aquifer underlying the LRWPA. The assumptions
used in the base run were retained, including parameters for the historical calibration period and
application of average recharge, evapotranspiration, and initial streamflow for each timestep of the
predictive simulation. The predictive period was kept at 2000 through 2060, as this coincided with the
planning horizon.

The only modification made to the base run was alteration of pumpage volume on a per-county basis
for Jackson, Lavaca, and Wharton Counties; for all other Counties in the model, no modifications
were made to groundwater withdrawals. Total pumpage for each county was adjusted to match the
Year 2060 demand as presented in Chapter 2 of this RWP. Because Wharton County is split
between the LRWPA and Region K, the groundwater demand in the Region K portion of the county
stayed the same while demand in the LRWPA portion was increased. As with Base Run 08-56, the
same pumpage volume was applied for each year of the predictive period. Annual groundwater
withdrawals for each aquifer are shown by county in Table 3-3. While total annual pumpage amounts
were revised, the pumpage distribution pattern for each aquifer from the base run was retained and
simply scaled up or down based on total demand. As noted earlier, the pumpage distribution patterns
resembled expected conditions and thus there was no clear need to revise the locations of greatest
groundwater demand.
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Table 3-3
LRWPA County Pumpage for GAM Run #1
Pumpage by Aquifer (acre-feet per year)

County Chicot Evangeline Burkeville Jasper Total
Jackson 46,318 17,213 0 0 63,531

Lavaca 2,038 8,328 100 3,088 13,550
Wharton* 90,590 62,183 0 0 152,773

*Pumpage values given only include the portion of Wharton County in LRWPA as determined from the GAM .wel file.

Average Year 2060 drawdown by county for each aquifer within LRWPA is shown in Table 3-4, with
drawdown contours for the three aquifers shown in Figures 3-15, 3-16, and 3-17. As can be seen
from the table and figures, drawdown is substantially greater for all three aquifers in comparison to
GAM Run 08-56. There is a clear trend toward development of a pronounced drawdown cone
focused on the agricultural irrigation center in the LRWPA portion of Wharton County. The impacts of
this extend outside of Wharton County and into Jackson and Lavaca Counties; this contrast is
particularly noticeable for the Evangeline Aquifer. The effects of increased pumpage within LRWPA-
Wharton County can also be seen in the Average column in Table 3-4. Although pumpage for
Jackson and Lavaca Counties was reduced for GAM Run #1, average drawdown in these counties is
substantially greater than for the base run, indicating that this drawdown is caused by the increased
pumpage from LRWPA-Wharton.

Table 3-4
LRWPA County Average Year 2060
Drawdown for GAM Run #1

Drawdown by Aquifer (feet)
County Chicot Evangeline Average Jasper
Jackson -20.2 -28.1 -24.1 -20.9
Lavaca -9.3 -7.3 -8.3 -19.8
Wharton* -28.5 -30.1 -29.3 -25.8

*Average drawdown is for all of Wharton County

After an initial assessment of model output, the GAM Run #1 results were presented in a meeting
attended by the LRWPG consultant as well as a CBGCD representative. A discussion of the modified
GAM run and earlier GAM runs performed on behalf of GAM 15 indicated that the drawdowns
predicted for Year 2060 exceed the expectations of the GMA for a reasonable amount of drawdown.
Due to the lack of an established DFC for GMA 15, there is no set value available to limit maximum
drawdown. Based on prior efforts on the part of CBGCD and GMA 15, CBGCD recommended an
average drawdown of 10ft for the Chicot and Evangeline Aquifers and 20 ft for the Jasper Aquifer.
These are intended to be general guidelines and are subject to change by the time of DFC adoption
for GMA 15.
3.3.3 GAM Run #2

As indicated by GAM Run #1, groundwater pumpage for LRWPA-Wharton County cannot satisfy all
of the projected Year 2060 demands without creating excessive drawdown. As such, a second GAM
run was necessary to establish availability with a reduced pumpage amount within LRWPA-Wharton.
Because of the large total water demand in western Wharton County and increased agricultural
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demands in LRWPA-Wharton compared to the 2006 RWP (largely attributable to greater projected
rice acreage in that area), it was deemed reasonable to model a pumpage rate for LRWPA Wharton
larger than that in the base run but smaller than in GAM Run #1. For GAM Run #2, groundwater
demand in LRWPA-Wharton County was set to 110,000 acre-feet per year, while for Jackson and
Lavaca Counties the pumpage volumes from GAM Run #1 were retained (See Table 3-5). The
historical calibration and 60-year predictive periods were not altered, nor were assumptions for
recharge, evapotranspiration, or spatial distribution of pumpage. Average Year 2060 drawdown by
county for each aquifer within LRWPA is shown in Table 3-6, with drawdown contours for the three
aquifers shown in Figure 3-18, 3-19, and 3-20.

Table 3-5
LRWPA County Pumpage for GAM Run #2

Pumpage by Aquifer (acre-feet per year)
County Chicot Evangeline Burkeville Jasper Total
Jackson 46,318 17,213 0 0 63,531
Lavaca 2,038 8,328 100 3,088 13,550
Wharton* 65,227 44,773 0 0 110,000

*Pumpage values given only include the portion of Wharton County in LRWPA as determined from the GAM .wel file.

Table 3-6

LRWPA County Average Year 2060
Drawdown for GAM Run #2

Drawdown by Aquifer (feet)
County Chicot Evangeline Average Jasper
Jackson -11.8 -14.4 -13.1 -17.8
Lavaca -4.3 -3.7 -4.0 -18.9
Wharton* -14.5 -8.5 -11.5 -21.9

*Average drawdown is for all of Wharton County

As shown in Table 3-6, reduction in demands for LRWPA-Wharton resulted in reduced drawdowns
compared to GAM Run #1 not only in Wharton County but also within Jackson and Lavaca Counties.
For Jackson and Lavaca Counties, drawdowns are lower than those in the base run as well.
Subsequent discussion with CBGCD indicated that the drawdowns shown in Table 3-6 above
appeared more reasonable than GAM Run #1 and that the Run #2 availability for Wharton County
(187,724 acre-feet per year for the entire county) was reasonable given its similarity to availability
from the 2006 RWPs for LRWPA and Region K.

3.34 Other Groundwater Models

A number of GAM runs have been executed for the Central Gulf Coast Aquifer, including TWDB GAM
Run 08-56 as discussed above. In addition to the TWDB GAMSs, an independent groundwater model
focused on groundwater for agriculture was initiated as part of the LCRA-SAWS Water Project. While
a report detailing model development and calibration was released in October 2007, no subsequent
report detailing results of model execution has been released. As such, LRWPG will continue to rely
primarily on the efforts of GMA 15 and its member GCDs for guidance in GAM development.
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3.35 Groundwater Availability Estimate

Results of the above GAM Model Runs were presented to the LRWPG during the Group’s regular
meeting on June 22, 2009. CBGCD also provided information on ongoing efforts by GMA 15 to
develop a DFC and managed available groundwater (MAG) for the Central Gulf Coast Aquifer.
Additional discussion was focused on groundwater availability estimates for Region K, which includes
the eastern portion of Wharton County. Based on CBGCD guidance, the LRWPG elected to retain
groundwater availability values from the 2006 RWP to maintain consistency with Region K and to
avoid potential conflicts with the ongoing development of a DFC and MAG for the Central Gulf Coast
Aquifer.

3.4 Identification of Surface Water Sources

LRWPA is located in the Lavaca, Colorado-Lavaca Coastal, and Lavaca-Guadalupe Coastal River
Basins. Approximately 90 percent of LRWPA is located in the Lavaca River Basin. A portion of the
surface water supply is obtained from ROR water out of the Lavaca and Navidad Rivers. These are
the two main rivers in LRWPA. The remaining surface water is obtained from Lake Texana, the only
reservoir in the region. Please refer to Figure 1-2 for the location of major surface water sources.

3.4.1 Available Surface Water

Surface water availability was estimated for the 2006 RWP using the TCEQ WAM for the river basins
within LRWPA. The WAMs use the Water Rights Analysis Package (WRAP), developed at

Texas A&M University, to simulate diversions under current and future conditions using historical
rainfall and evaporation data. (The model does not increase diversion amounts over time, as will
actually occur. Instead, the model simulates one set of monthly diversion targets attempted annually
against a historical inflow dataset, which is typically 50 years long and varies each year.) DOR for
most of Texas occurred in the 1950s and is reflected in the historical dataset for each basin. Water
diversions are modeled according to the parameters of each particular water right and taken in priority
order, so that the most senior water rights are satisfied before junior rights are allowed to divert water.
Output files are compared by reviewing the statistical frequency of meeting diversion amounts or
target instream flow levels. The reliable yield of a water right is the least amount of water diverted
among all of the calendar years modeled. For reservoirs, an additional step is required to determine
firm yield. Water stored in reservoirs allows diversions to continue during periods of drought;
however, diverting at high rates rapidly depletes storage. To find the optimal target for a reservoir, an
iterative process is used, modeling the permit first at its full-authorized diversion, and then at reduced
target diversions until a yield is identified that is met throughout the simulation period.

There were originally eight WAM scenarios (referred to as model runs) simulated under the TCEQ
program. The Guidelines for Regional Water Planning require the use of WAM Run 3, the
full-authorized diversion of current water rights with no return flows, when determining the supply
available to the region. This is a very conservative approach, since diversions for municipal and
manufacturing use typically return up to 60 percent of that water to streams as treated wastewater
effluent. However, the majority of water rights do not address return flows to source streams,
implying a right to full consumptive use.

ROR water from the Lavaca and Navidad Rivers is used primarily for irrigation purposes. No surface
water is currently being used within the region for municipal purposes, and only a small amount is
used for industrial purposes. Table 3-7 shows the permitted diversions within LRWPA. However,
none of these permitted diversion rights in LRWPA are firm under DOR conditions. Individual water
right appropriations of rivers and creeks in LRWPA were included in Table 7A in Appendix 7A in the
2006 RWP.

3-14



Chapter 3 — Analysis of
August 2010 Current Water Supplies

Table 3-7
Permitted Diversions from LRWPA Rivers and Streams

SEarT Permitte(gc,?\f?/t;wgrization
Lavaca River 4,547.5
Navidad River 2,050.0
West Mustang 3,155.0
East Mustang 3,313.0
Sandy Creek 3,023.0
Pinoak Creek 5,007.0

Goldenrod Creek 2,950.0
Sutherland Branch 400.0
Arenosa Creek 10.0
Rocky Creek 33.0
Stage Stand Creek 640.0
Lunis Creek 100.0
Porters Creek 3,306.0
Total 33,534.5

Lake Texana is the only reservoir in LRWPA. It was developed as part of the Palmetto Bend
Reclamation Project in 1968. Lake Texana has a firm yield of 79,000 ac-ft. Of this amount, 4,500
ac-ft of water is reserved for required releases for the bays and estuaries.

3.4.2 Previously Studied Potential Reservoir Sites

Water demand projections show that communities and entities within LRWPA do not need additional
surface water supplies. However, there are communities and entities outside of the Lavaca Region
that are experiencing supply needs that potentially can be satisfied by the development of the
Palmetto Bend Reservoir. To that end, LRWPG has designated the Palmetto Bend Stage |l reservoir
site as a unigque reservoir site.

3.5 Wholesale Water Providers

The only WWP in the LRWPA is the LNRA, who holds rights to the firm yield of Lake Texana.
Approximately 42,000 ac-ft of this water is contracted for municipal use to Corpus Christi and its
surrounding service area. Another 32,500 ac-ft is contracted for industrial use to Formosa Plastic
Corporation, Inteplast Corporation, Central Power and Light Company, and Calhoun County
Navigational District. The Inteplast Corporation contract is the only use of water from Lake Texana
that is used within LRWPA. This contract is for 1,832 ac-ft/yr and is assigned to the Colorado-Lavaca
Basin of Jackson County for manufacturing use. This contract exceeds the year 2000 manufacturing
water use within the basin of 558 ac-ft. In addition to the existing supplies from Lake Texana, LNRA
is currently studying the development of water supplies to meet an additional 10,000 ac-ft/yr of
demand for an existing LNRA industrial customer located in Region L. This demand is located
outside of the LRWPA and thus there is no change in manufacturing water demand for LRWPA
associated with this increase.
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A volume of water equal to 4,500 ac-ft is set aside from the firm yield of Lake Texana for
environmental flows. Additionally, LNRA releases water from the reservoir to meet pass through
requirements as set forth in an agreement with TPWD. This agreement stipulates freshwater release
rates for bay and estuary inflows that are based on historical mean and median streamflows in the
Lavaca Basin.

In addition to the firm yield rights listed above, LNRA has a total of 12,000 ac-ft/yr of interruptible
water supply from Lake Texana. The majority of this supply is contracted to the City of Corpus
Christi. Although this amount is not reliable in DOR conditions, these supplies are available for
typical conditions.

3.6 Inter-Regional Coordination

The LRWPG is aware that water demands in neighboring Regions have caused a demand for water
within LRWPA sooner than initially expected. As such, coordination with neighboring regional water
planning groups is essential to maintaining consistency among the different regions and insuring that
supplies and management strategies are properly developed. To this end, an inter-regional meeting
was held on April 8, 2009 attended by representatives of LRWPG, Region L (South Central Texas
Region), and Region N (Coastal Bend Region). A number of topics relevant to the three regions were
discussed, including potential and projected water needs in the regions and projects for meeting
demands. Based on the content of the meeting, implementation of water management strategies
currently planned for Regions L and N are not expected to impact supplies in the LRWPA.

3.7 Water Supply Allocations

Water supply allocations by WUG, county, and basin are shown in Appendix 3A. In Jackson County,
the only WUG with a shortage is irrigation within the Colorado-Lavaca Basin; this shortage of 5,054
ac-ft/yr remains constant across the planning horizon. While total Jackson County groundwater
availability exceeds the total county groundwater demand, the portion of groundwater available within
the Colorado-Lavaca Basin is inadequate to meet demands within this subarea of the county. No
shortages are projected for Lavaca County. For LRWPA-Wharton, shortages are projected for
irrigation in the Colorado-Lavaca (1,490 ac-ft/yr shortage) and Lavaca (61,197 ac-ft/yr shortage)
Basins. These projected shortages remain constant across the planning horizon.
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Table 3A-2 - Current Water Supplies Available to the Lavaca Regional Water Planning Area by City and Category

RWPG City Type of Alpha RWPG

WUG Name WUG No. User No. County Basin Source Provider Source  County Source Basin Source Source Id. No. Source Name 2010 2020 2030 2040 2050 2060
EDNA 2951 P 0183 [ JACKSON LAVACA 01 P JACKSON LAVACA 12015 GULF COAST AQUIFER 861 861 861 861 861 861
GANADO 2954 P 0228 [ JACKSON LAVACA 01 P JACKSON LAVACA 12015 GULF COAST AQUIFER 277 277 277 277 277 277
COUNTY-OTHER 2959 P 0757 [ JACKSON COLORADO-LAVACA 01 P JACKSON COLORADO-LAVACA 12015 GULF COAST AQUIFER 277 277 277 277 277 277
COUNTY-OTHER 2960 P 0757 [ JACKSON LAVACA 01 P JACKSON LAVACA 12015 GULF COAST AQUIFER 498 498 498 498 498 498
COUNTY-OTHER 2961 P 0757 [ JACKSON LAVACA-GUADALUPE 01 P JACKSON LAVACA-GUADALUPE 12015 GULF COAST AQUIFER 61 61 61 61 61 61
MANUFACTURING 2966 P 1001 | JACKSON COLORADO-LAVACA 01 570 P RESERVOIR LAVACA 16010 TEXANA LAKE/RESERVOIR | 1,832 1,832 1,832 1,832 1,832 1,832
MANUFACTURING 2967 P 1001 | JACKSON LAVACA 01 P JACKSON LAVACA 12015 GULF COAST AQUIFER 3 3 3 3 3 3
MINING 2970 P 1003 | JACKSON COLORADO-LAVACA 01 P JACKSON COLORADO-LAVACA 12015 GULF COAST AQUIFER 30 30 30 30 30 30
MINING 2971 P 1003 | JACKSON LAVACA 01 P JACKSON LAVACA 12015 GULF COAST AQUIFER 45 45 45 45 45 45
MINING 2972 P 1003 | JACKSON LAVACA-GUADALUPE 01 P JACKSON LAVACA-GUADALUPE 12015 GULF COAST AQUIFER 76 76 76 76 76 76
IRRIGATION 2976 P 1004 | JACKSON COLORADO-LAVACA 01 P JACKSON COLORADO-LAVACA 12015 GULF COAST AQUIFER 17,013 { 17,013 | 17,013 | 17,013 | 17,013 | 17,013
IRRIGATION 2977 P 1004 | JACKSON LAVACA 01 P JACKSON LAVACA 12015 GULF COAST AQUIFER 28,645 | 28,645 | 28,645 | 28,645 | 28,645 | 28,645
IRRIGATION 2978 P 1004 | JACKSON LAVACA-GUADALUPE 01 P JACKSON LAVACA-GUADALUPE 12015 GULF COAST AQUIFER 9,090 9,090 9,090 9,090 9,090 9,090
LIVESTOCK 2982 P 1005 | JACKSON COLORADO-LAVACA 01 P JACKSON COLORADO-LAVACA 12015 GULF COAST AQUIFER 298 298 298 298 298 298
LIVESTOCK 2983 P 1005 | JACKSON LAVACA 01 P JACKSON LAVACA 12015 GULF COAST AQUIFER 418 418 418 418 418 418
LIVESTOCK 2984 P 1005 [ JACKSON LAVACA-GUADALUPE 01 P JACKSON LAVACA-GUADALUPE 12015 GULF COAST AQUIFER 136 136 136 136 136 136
Jackson County Total 59,560 | 59,560 | 59,560 | 59,560 | 59,560 | 59,560
HALLETTSVILLE 2955 P 0259 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 1,067 1,067 1,067 1,067 1,067 1,067
MOULTON 2956 P 0723 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 158 158 158 158 158 158
SHINER 2957 P 0557 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 482 482 482 482 482 482
YOAKUM 2958 P 0670 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 566 566 566 566 566 566
COUNTY-OTHER 2962 P 0757 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 1,140 1,140 1,140 1,140 1,140 1,140
COUNTY-OTHER 2964 P 0757 LAVACA GUADALUPE 01 P LAVACA GUADALUPE 14315 GULF COAST AQUIFER 5 5 5 5 5 5
MANUFACTURING 2968 P 1001 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 570 570 570 570 570 570
MINING 2973 P 1003 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 10 10 10 10 10 10
MINING 2974 P 1003 LAVACA LAVACA-GUADALUPE 01 P LAVACA LAVACA-GUADALUPE 14315 GULF COAST AQUIFER 31 31 31 31 31 31
IRRIGATION 2979 P 1004 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 8,357 8,357 8,357 8,357 8,357 8,357
LIVESTOCK 2985 P 1005 LAVACA LAVACA 01 P LAVACA LAVACA 14315 GULF COAST AQUIFER 1,997 1,997 1,997 1,997 1,997 1,997
LIVESTOCK 2986 P 1005 LAVACA LAVACA-GUADALUPE 01 P LAVACA LAVACA-GUADALUPE 14315 GULF COAST AQUIFER 21 21 21 21 21 21
LIVESTOCK 2987 P 1005 LAVACA GUADALUPE 01 P LAVACA GUADALUPE 14315 GULF COAST AQUIFER 41 41 41 41 41 41
Lavaca County Total 14,445 | 14,445 | 14,445 | 14,445 | 14,445 | 14,445
EL CAMPO 2952 P 0184 [ WHARTON COLORADO 01 K WHARTON COLORADO 24115 GULF COAST AQUIFER 290 290 290 290 290 290
EL CAMPO 2953 P 0184 [ WHARTON COLORADO-LAVACA 01 P WHARTON COLORADO-LAVACA 24115 GULF COAST AQUIFER 1,713 1,713 1,713 1,713 1,713 1,713
COUNTY-OTHER 2965 P 0757 [ WHARTON LAVACA 01 P WHARTON LAVACA 24115 GULF COAST AQUIFER 438 438 438 438 438 438
MANUFACTURING 2969 P 1001 | WHARTON COLORADO-LAVACA 01 P WHARTON COLORADO-LAVACA 24115 GULF COAST AQUIFER 84 84 84 84 84 84
MINING 2975 P 1003 | WHARTON LAVACA 01 P WHARTON LAVACA 24115 GULF COAST AQUIFER 3 3 3 3 3 3
IRRIGATION 2980 P 1004 | WHARTON COLORADO-LAVACA 01 P WHARTON COLORADO-LAVACA 24115 GULF COAST AQUIFER 20,152 | 20,152 | 20,152 | 20,152 | 20,152 | 20,152
IRRIGATION 2981 P 1004 | WHARTON LAVACA 01 P WHARTON LAVACA 24115 GULF COAST AQUIFER 66,850 | 66,850 | 66,850 | 66,850 | 66,850 | 66,850
LIVESTOCK 2988 P 1005 | WHARTON LAVACA 01 P WHARTON LAVACA 24115 GULF COAST AQUIFER 588 588 588 588 588 588
EL CAMPO 3795 P 0184 [ WHARTON LAVACA 01 P WHARTON LAVACA 24115 GULF COAST AQUIFER 25 25 25 25 25 25
Wharton County Total 90,143 | 90,143 | 90,143 | 90,143 | 90,143 | 90,143
Regional Total 164,148 164,148 164,148 164,148 164,148 164,148
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Chapter 4 — Identification, Evaluation, and
Selection of Water Management Strategies
Based on Needs

This chapter describes the analysis regarding the identification of WUGs with needs and
identification, evaluation, and selection of appropriate water management strategies for LRWPA.
Water management strategies have been defined for each of the identified future water shortages
within LRWPA as required by the regional water planning process. Included within this report are:

Review of the projected water shortages

Description of the potentially available water management strategies
Definition of the recommended management strategies

Allocation of selected strategies to specific WUGSs

In addition to the above, this report contains a description of socio-economic impacts of not meeting
the identified needs.

4.1 Identification of Needs

In Chapter 2, water demands were identified for all WUGs. In Chapter 3, water supplies available to
LRWPA were identified and allocated to WUGs and WWPs based on current usage and contracts.
Projected surpluses and shortages were determined by matching the supplies and the demands.
Table 4A in Appendix 4A lists all WUGs within LRWPA with shortages.

Total water demands in LRWPA were 230,447 ac-ft/yr in the year 2000 and are projected to decrease
to 229,854 ac-ft/yr in year 2060. This is approximately 11 percent greater than the 2060 demand
projected in the 2006 LRWPA RWP of 206,908 ac-ft/yr. Throughout the planning period, the demand
projections for municipal and irrigation have increased in comparison to the 2006 RWP. Total water
supplies allocated to WUGS in the region were estimated at 168,148 ac-ft/yr for all planning periods
between the years 2010 and 2060.

The sum of the projected shortages in Table 4A remains at 67,739 ac-ft/yr between 2010 and the
planning horizon in year 2060. As no WUGs are currently experiencing water shortages in LRWPA, it
is assumed that the remaining demands have been made up by additional groundwater pumpage in
excess of the supply numbers presented in Chapter 3 or with available interruptible surface water
supplies which are preferred due to the lower expense of pumping surface water rather than
groundwater. In addition, the Plan focuses on maximum rice production during dry years, which may
indicate that the current level of demand does not reach this maximum level.

Lavaca County was found to experience no shortages through the year 2060. Shortages for irrigation
are expected to occur in the Colorado-Lavaca River Basin of Jackson County from year 2010 through
year 2060 planning periods. Irrigation in Wharton County will experience the greatest shortages in
the planning area with a deficit 62,686 ac-ft/yr from 2010 through 2060. There are no municipal
shortages anticipated for LRWPA through the year 2060.
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4.2 Selection and Application of Water Management Strategies

The planning group and their consultants identified the existence of sufficient quantities of
groundwater stored in the Gulf Coast aquifer within the limits of the region to support short-term
increases in pumping. Because of the sensitivity of agricultural producers to the price of the water,
additional attention was paid to the issue of sustainable use to prevent the drawdown of the water
table to the point that the water would be unavailable to agriculture from a pumping cost standpoint.
The converse of this assumption, however, is that the groundwater is available in the area and that
municipal and industrial users have the necessary funding to drill their wells deeper and pay the
increased costs of energy for pumping from greater depths. As a result, it was assumed that the
municipalities and the industrial WUGs had the assurance that they would have sufficient supply.
Furthermore, since the municipal and manufacturing usages within the planning region composed
less than 4 percent of the total usage, this assumption would not cause the increased drawdown of
the static and pumping water levels to the point that the remaining water would be unavailable for
agricultural uses.

The primary evaluation criteria established by LRWPG was cost and the minimization of capital
expenditures for providing water, since there is no readily available source of capital for agricultural
water procurement and limited ability of agricultural operations to repay loans if loans were available.
LRWPG input regarding management strategy cost was solicited at the Group’s April 20, 2009
meeting. LRWPG concurred that the price of the water obtained had to be the overriding criteria. In
this instance, if the cost of a project was beyond the ability of agriculture to pay for it, either through
the need for environmental mitigation or the capital cost necessary to provide infrastructure, no
further analysis was appropriate.

Regions are required to consider emergency transfers of non-municipal use surface water per 31
TAC 8357.5(i). Emergency transfers of surface water are granted by the Texas Commission on
Environmental Quality on an interim basis during periods where an imminent threat to public health
and safety exists, including multi-year droughts, spikes in demands, or failure of water supply
systems where demands are unable to be met by available resources. As the regional water
planning process considers supplies and demands over decadal periods, temporary emergency
transfers of water were not considered. As all supplies allocated are considered available during
drought of record (DOR) conditions, the need for additional supplies in the water planning process are
due to unmet demands rather than temporary unavailability of supplies. If shortages are identified in
a decade within the planning period, they are met with new supplies developed in a WMS.

Currently, non-municipal users in the LRWPA rely almost entirely on groundwater, and thus there is
no infrastructure available to convey water from non-municipal users under emergency conditions.
Furthermore, all needs within the Plan are assigned to irrigated agriculture; in the event of an
emergency such as drought, municipal WUGs would be expected to simply increase their use of
groundwater,

Regions are required to consider regional water supply facilities and providing regional management
of regional resources. However, due to the dependence of the Lavaca Region on groundwater
supplies, regional-level supply infrastructure has not developed in the region, nor is it anticipated to
develop or be needed in the foreseeable future. WUGSs and individual agricultural irrigators
predominantly are supplied by their own wells. Municipal WUGs are unlikely to display interest in
regional water infrastructure development as they have access to adequate supplies and for a
majority of municipal WUGs no growth is projected. At the same time, irrigated agriculture cannot
financially support development of large-scale water infrastructure.
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4.2.1 Potential Water Management Strategies

The management strategies considered for shortages in the 2006 RWP that have been carried
through to the 2011 RWP are as follows:

Conjunctive use of groundwater in Jackson and Wharton Counties
Conversion of Ganado and Edna to surface water
Reuse of municipal effluent

Development of a water supply on the Lavaca River by on-channel impoundment or off-channel
reservoir

The individual strategies and their costs and environmental impacts are contained in Appendix 4B.
Note that Regions N and L have selected an off-channel reservoir on the Lavaca River as a
recommended strategy for their 2011 Regional Water Plans. Table 4C.1 in Appendix 4C includes a
list of the potential management strategies recommended for each shortage.

4.2.2 Strategy Evaluation and Selection

The ultimate factor considered by LRWPG when selecting management strategies is the cost of the
proposed strategy. As farmers are the only users in the region with an anticipated shortage, they
would bear the costs of any water management strategy. Irrigators would not be able to financially
support strategies above a certain cost as higher rates for water would become economically
prohibitive. A maximum cost of $50 per ac-ft was set by LRWPG as a cost that would be reasonable
for irrigators to pay for additional water. Management strategies with a unit cost greater than this
were not considered. Several of the strategies which are over the $50/acre-foot limit but still at the
lower end of the cost spectrum were also limited by the amount of water that could be provided. This
is particularly true of strategies involving municipalities, as the total municipal demand in LRWPA is a
very small percentage of total water demand.

Pumping of additional groundwater beyond the sustainable yield was identified as the lowest cost
alternative. Since there are no major springs in the area with the higher water demands, this option
also maintains the current status with regard to the environment by allowing the flooding of rice fields
to continue and return flows to continue without diminishing. In addition, the area has seen static
water levels in earlier years that are as low as or lower than the levels predicted to occur if dry years
coincide with maximum rice production. As a result of the lowering of many of the irrigation well
pumps during that earlier period, it was assumed that no capital costs would be incurred since the
wells have already been modified to meet the lower water table conditions. This is an important
factor, since there are no municipal or manufacturing WUGSs with shortages which would be a source
of capital investment to help farmers implement on-farm water conservation measures in return for
receiving a portion of the resulting water conserved.

Because of the extreme sensitivity of agricultural users to the cost of water, no previously proposed
management strategies were further developed for the 2011 Lavaca RWP. Agricultural users cannot
afford the cost of water from new reservoirs for firm yield, although the development of new reservoirs
would result in some additional interruptible water that could potentially be used for agricultural
purposes if it could be provided economically. For much of the region, groundwater is used as the
primary source of irrigation water, so large-scale canal systems do not exist. The cost of building
canals or pipelines would make widespread distribution of any interruptible water uneconomical. For
the remaining water management strategies considered, planning level costs and data are contained
in Appendix 4B for each potential strategy. The costs for those strategies presented in the 2006
RWP have been adjusted to a September 2008 reference per Texas Water Development Board
Guidance. However, a full reassessment of strategy costs was not executed for any strategy other
than conjunctive use of groundwater since the last planning cycle, as none of the strategies were
remotely within reasonable costs set by LRWPG.
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It should be noted that the analysis of demand and supply was done assuming certain acreages were
in agricultural production during the DOR conditions. The overpumping will occur only if peak
agricultural production is combined with DOR hydrological conditions. It is possible that the acreages
of rice grown would be reduced during record drought conditions to the extent that pumping of the
aquifer beyond the sustainable yield amounts would not occur. As a result, even the costs for
pumping at greater lifts for the water used would not materialize. For planning purposes, however, it
is prudent to assume that these costs would be incurred during DOR conditions.

An analysis of the interruptible flows from Lake Texana was conducted as a part of the 2006 RWP.
This analysis determined that there are approximately 12,000 ac-ft of interruptible flows in Lake
Texana at least 80 percent of the time. Currently, all of this interruptible yield water is under contract
to the City of Corpus Christi.

Planning level costs were estimated for the conversion of both Edna and Ganado to surface water to
meet the municipal demand. Unit costs were based on information from the 2006 Plan updated per
TWDB Exhibit C. On a planning level, the probable cost for the conversion to surface water is
approximately $970 per ac-ft/yr. This estimate includes an intake structure, lift station pumping,
conveyance lines, a Level 3 (conventional treatment) plant, ground storage, yearly operation and
maintenance cost, energy costs, possible studies (feasibility, environmental, etc.), engineering and
contingencies. The assumption was also made that the available water from Lake Texana would be
the municipal portion allocated currently to the City of Corpus Christi, but recallable by Jackson
County and made available to the regional treatment plant at the same cost that Corpus Christi is
currently paying for the water. The proposed plant would be located at a suitable site south of U.S.
Highway 59 and west of Lake Texana. It is assumed that only major conveyance lines would be
needed to tie into the existing distribution systems of the two cities. By converting the municipal
water demand to surface water, groundwater currently being used to meet this demand can be
utilized for other demands. Since the conversion efforts noted above will result in only 2,000 ac-ft
annually of groundwater reduction, the effects on groundwater pumpage, aquifer drawdown, and
subsidence are expected to be negligible.

4.2.3 Strategy Allocation

The management strategy of exceeding firm groundwater supplies to meet short-term demands was
applied to meet the irrigation shortages in both Jackson and Wharton Counties. This is shown in
Table 4C.2 in Appendix C.

4.3 Water Conservation

As noted above, there are no municipal WUGSs with shortages. In addition, while water conservation
by municipalities is encouraged, the significance of even a 20 percent reduction in municipal use,
when applied to the 3 percent of total usage that municipal usage composes, results in a 0.6 percent
savings overall. Further, most of the municipalities have standby well capacities so that they can
provide the maximum daily demand with the largest well out of service. Since the anticipated net
growth in total population from 2010 through 2060 is only 172 persons, it is not anticipated that
conservation savings will result in significant savings over the 50-year planning horizon. In fact, many
of the cities are projected to experience a decrease in population over time. As a result, they have no
incentive to conserve to delay implementation of costly expansions. There is no real driver to induce
conservation for these WUGSs.

On the agricultural side, conservation savings would not result in a reduction of capital expenditures
but a forced expenditure of funding to garner any savings. As noted previously by several of the
group members, there is a finite upper limit to the amount of money that can be spent to conserve
agricultural water and still be supported by on-farm income. There are no municipalities within the
planning area that are in need of additional supplies that cannot be supported by groundwater.
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Neighboring regions with needs tend to have much larger needs than could be supported by savings
in groundwater for irrigation purposes. As an example, if 20 percent of the total irrigation water used
in Jackson County could be conserved by the canal and on-farm conservation practices outlined in
the management strategies, the net effect is that the usage would be reduced to the sustainable yield
of the aquifer and there would still not be any surplus to be marketed under DOR conditions. With
total usage of approximately 100,000 ac-ft annually, the savings would only result in 20,000 ac-ft of
available water annually even under the best of conditions. The needs of neighboring basins are
such that much larger projects are needed to provide economical costs for new supplies.

As noted in the 2006 RWP, increased conservation in agricultural irrigation would have a potentially
negative impact on streamflows in the area. During dry months, return flows from agricultural
operations represent nearly all of the streamflow seen in the region. Therefore, additional
conservation during these times could have adverse effects on wildlife habitat. The more efficient
usage of available supply may reduce habitat if canals with current plant growth and wildlife
harborage are converted to pipelines, or are lined to reduce seepage and plant growth.

Additionally, the high cost of conservation and the lack of funds to pay for it make large scale
conservation projects unlikely. Programs such as the Environmental Quality Incentive Program
(EQIP) have made the costs of improvements more reasonable for farmers with some success.
However, the way in which agricultural operations in LRWPA are managed prevent such programs
from having substantial effects. A large portion of the irrigated acreage within LRWPA is farmed by
tenant farmers who have only year-to-year leases. These farmers have a limited incentive for
investing in conservation measures without financial backing from the owner of the property. This is
discussed in greater detail in the Agricultural Water Demands Analysis developed as part of the 2011
Regional Water Planning Process.

4.4 Irrigation Return Flow Analysis

An analysis of irrigation return flows, especially as they relate to instream flows in LRWPA, was
carried out as part of the 2006 RWP. A major point of concern is the potential reduction in instream
flows from conservation of water, particularly in the rice growing areas. For the 2011 planning round,
irrigation accounts for 95 percent of the water demand projected for the 2010 through 2060 planning
period. As noted in the Agricultural Water Demands Analysis, rice is projected to be responsible for
87 percent of irrigation demand. It is further noted that during extended periods of below normal
rainfall, virtually all of the rice in LRWPA is grown using groundwater since the surface water irrigation
rights are not firm rights. Results of the 2006 analysis are summarized below, with more detailed
information available in the 2006 RWP.

4.4.1 WAM Contributions

The first area of investigation was to identify the sources of return flows in the current Lavaca Region
Water Availability Model (WAM). WAM Run 3 has no return flows from municipal and manufacturing
WUGSs, but it was determined that there was some return flow from agriculture in the model. The
Lavaca WAM contains return flows from tracts irrigated with groundwater at 5 percent of the total
water applied. For tracts irrigated with surface water, the total estimated return flow is 15 percent of
the water applied. These represent annual return flow amounts. A review of the information
developed in the water demand section of this report indicates that total water applied for rice
production in lands irrigated by groundwater is approximately 4.15 ac-ft/ac based on total planted
first-crop acres, and 6.51 ac-ft/ac for lands irrigated with surface water, again based on total first-crop
acres. As a result, annual return flow contributions were estimated at 2.49 inches per acre (in/ac) for
groundwater-irrigated lands, and 11.7 inches for surface water-irrigated lands.
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4.4.2 Estimated Conservation Savings

The 2006 RWP examined a report prepared by Dr. James Stansel concerning the impacts of various
conservation measures, with the most effective measures (land leveling combined with multiple inlets)
anticipated to provide an annual savings of approximately 0.5 ac-ft/ac, or 6 in/ac. Note that these
numbers are scaled to all acreage for a multi-year rotation; in a given year, the land actively irrigated
will show greater conservation savings. These measures would, however, have an impact on wildlife
habitat. Costs for these measures were scaled to September 2008 values using the ENR
Construction Cost Index (CCI) per TWDB guidance for the 2011 RWP. However, the Group
expressed concern that scaled costs were not representative of true current values, as the CCl is
focused primarily on urban construction. Local information on current agricultural water conservation
practices was provided by Dennis Mueck (USDA-NRCS, Ronald Gertson (Coastal Bend Groundwater
Conservation District), and Glen Minzenmeyer (USDA-NRCS). Table 4-1 lists a summary of current
local conservation costs. In general, costs are prohibitive to implementation.

Table 4-1
Estimated Unit Cost of
Agricultural Conservation Improvements

Improvement Cost

Improvement per Acre
Land Leveling $400 to $450
Multiple Inlets $75

Reduced Levee -
Minimal

Interval

Irrigation Pipeline $179 to $200

The Agricultural Water Demands Analysis carried out as part of the 2011 planning cycle indicated an
average planted rice acreage of about 50,250 acres per year. Calculations from the Agricultural
Water Demand Analysis indicate that approximately 14.7 percent of the rice acreage in LRWPA is
improved. For land with combined multiple inlets and land leveling with approximately 50% of rice
acreage ratoon cropped, conservation savings would be 1.23 acre-feet per acre. Based on these
numbers, the average annual savings from conservation practices already in place would be
approximately 9,044 acre-feet per year. Application of conservation practices to unimproved land (up
to a maximum of 85 percent) could result in up to 43,400 acre-feet of additional savings per year;
however, the large unimproved acreage and high cost of implementation will likely limit widespread
conservation improvements. Note that the savings are for acreage in active production. For a multi-
year rotation the effective cost of conservation is increased as additional land must be improved.

4.4.3 Extent and Timing of Flows From Rice Culture

As part of the 2006 RWP development process, telephone interviews were conducted with L. G.
Raun, Jr., representing primarily groundwater rice irrigation, and Ronald Gertson, representing
primarily surface water rice irrigation. These two individuals were chosen based on their experience
and knowledge of overall farming practices in the area as well as the fact that they both currently
serve on RWPG boards. Estimated flows were remarkably similar. Both individuals indicated that
water is used in the early spring, approximately in February, to flush the fields. This water is to
provide a suitable environment for the seeds to be planted and to prevent weeds from getting a head
start in the fields. Both individuals estimated approximately 1.5 inches per flush and two flushes as
being needed to properly prepare the seedbed. This represents the amount of water that will be seen
as runoff from the fields as the water drains off the fields prior to planting.
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The next increment of return flow occurs during the harvest. The rice fields are drained just prior to
the harvest, and whatever water remains is discharged during that time. Both individuals estimated
that 90 percent of the fields are drained in July and that the amount of water drained varies between 3
and 4 in/fac. The fields are kept flooded right up to the time of harvest to keep red rice from getting a
foothold in the area and reducing the quality of the harvest.

The rice plants that are used for the ratoon crop are already in the field, so there is less need to flush
and more need to just flood the fields to maintain the proper weed control. The final increment of
water from the fields to the streams is the draining of the fields for the harvesting of the ratoon crop.
Once again, the fields are kept full right up to the time of draining. Approximately 50 percent of the
water for a ratoon crop is drained in September and the remaining 50 percent is drained in October.

Since both the March and September/October time frames coincide with times when the streams
traditionally have more flow in them, the July time period was analyzed. July tends to be quite dry
while, at the same time, July has more fields being drained than at any other time with an estimated
90 percent of the acreage being drained at that time.

The TWDB map of irrigated lands for year 2000 was downloaded primarily to determine the spatial
distribution of the acreage throughout the region. The individual parcels were then increased in size
so that the total acreage reflected the acreage used for determining the irrigation water demands for
LRWPA. Each irrigated parcel was then assigned to a control point in the model if possible. There
were some instances where acreage was located in a coastal basin and there were no usable control
points to assign the return flows to.

Once the locations were determined, a spreadsheet table was developed to calculate the potential
runoff under various conditions. For the purposes of this spreadsheet, it was assumed that the flow
coming off the fields was 3 inches per first-crop acre prior to conservation measures being applied,
and that flow was reduced by 50 percent to 1.5 inches per first-crop acre after precision leveling and
installation of multiple inlets.

Thirty-six control points from the model were examined to determine the potential influence of
agricultural return flows during the months of June and July. Two points, Southeast and Northeast,
were not included as no naturalized flow data existed for these two points, even though each point
would receive notable amounts of return flow during these months. Of the 36 remaining points, it was
observed that 7, or nearly 20 percent, of the points would receive irrigation return flows in both June
and July when the minimum naturalized flow would be zero. These flows represent an important
contribution to these stream systems that would be dry during DOR conditions. These flows would
contribute to the Lavaca River at two WAM control points, Sandy Creek at two control points, and
Pinoak Creek at three control points. Two other model control points in Lavaca County and Jackson
County would receive flow from irrigation returns in July, when the minimum streamflow would be
zero under DOR conditions. These flows would likely be considerable as they occur in July when
approximately 90 percent of rice fields are drained in preparation for harvest. Additionally, 13 other
points located in Wharton County experience irrigation return flows during the month of June when
streams would otherwise be dry in a DOR. These flows are made up of discharges from only

10 percent of the rice fields in the basin and would be smaller than the July flows but would still
contribute water to stream habitat.

Results of the 2006 RWP also showed that 22 of the 36 control points receive irrigation return flows
from rice-planted fields that are greater than the minimum DOR flow for the month of June. Eighteen
control points will receive more irrigation return than naturalized streamflow in the month of July
during a DOR. In comparison, with conservation applied, it was anticipated that 20 and 14 control
points would receive return flows that surpass naturalized flow for the months of June and July,
respectively. Overall, conservation would reduce the volume of return flows by half that contribute to
the health of streams in LRWPA during dry conditions, following the assumptions presented here.
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4.4.4 Impacts of Irrigation Return Flows

The analysis above was performed to determine whether or not there is a significant impact upon
in-stream flows in LRWPA from rice return flows. This analysis has shown that there is an impact,
and that the impact is positive in terms of the presence of additional flow that would otherwise not be
in the stream during dry weather periods. It should be noted further that the estimate of contribution
is a very conservative estimate in that only the 2000 survey acreages were used, instead of the
higher acreages that are likely during times of good price and demand for rice when acreages
increase. It is further noted that the estimates of contribution are very conservative. Some additional
flow from the rice fields can be expected from rainfall that would otherwise soak into the soil and
produce no runoff during dry weather conditions. Where the rice fields are saturated, runoff will be
produced even during dry times. Finally, all of the water that will be applied to the land is produced
from groundwater. There are no springs in the Lavaca Region, and there is no reduction of flow from
the streams or from any springs as a result of the production of the groundwater. The additional
water flowing in the streams as a result of rice return flow is a net increase. Additional conservation
in the rice industry diminishes that additional flow as a consequence of more efficient water use and
may reduce or impair existing aquatic and riparian habitat.

Subsequent to the 2006 RWP, the LRWPA has experienced a prolonged period of drought, including
exceptionally dry conditions for the first half of 2009. Several LRWPG members, including L. G. Raun
Jr. (referenced above) indicated that many of the streams in the region have been dry except for short
periods immediately following releases of water from rice fields; these flows are of short duration and
do not extend far downstream of the discharge point. In addition, releases of water have been
extremely rare during the ongoing drought. As such, the conclusions of the 2006 plan regarding
irrigation return flows may need to be re-examined during future planning rounds.

4.5 Conjunctive Use of Groundwater

As noted earlier, conjunctive use of groundwater is the only economically viable water management
strategy to meet shortages within LRWPA. Conjunctive use refers to the process of short-term
pumping of groundwater beyond sustainable capacity during periods of high water demand and
drought conditions, with use of lower pumping levels and surface water at other times allowing aquifer
levels to recover. For the 2006 RWP, estimation of the strategy cost was constrained by limited
information concerning drawdown due to overdrafting of the aquifer. However, for the current
planning round, data from new GAM modeling (discussed in Chapter 3) allows for better estimation of
costs for this strategy as the increased lift required for providing groundwater during lowered aquifer
conditions will be available. This detailed information on aquifer drawdown, along with updated
electrical rates, was used to generate decadal average pumping costs per acre-foot. Note that costs
discussed in this section are not total pumping costs but rather reflect additional cost to overcome
increased drawdown.

For the 2006 RWP, the additional pumping cost due to drawdown from conjunctive use was
estimated using electricity as the assumed energy source for pumping due to it's being the most
expensive energy source at the time. In reality, many of the irrigators in LRWPA rely on a variety of
other fuel sources for pumping, including natural gas, diesel, or gasoline. Ideally, estimation of
increased pumping costs due to conjunctive use would be calculated based on the most expensive
fuel source. In the past year, both electric and fossil fuel costs have varied considerably, making this
determination difficult. Issues of policy and availability could also influence fossil fuel and electricity
costs in the future. For the current RWP, the additional cost of drawdown was determined for electric,
diesel, and natural gas fuel sources.

For the current analysis, the electric cost per kilowatt-hour was based on the 2009 cost schedule for
the Wharton County Electric Cooperative (WCEC). The base cost of electricity is $0.105 per kilowatt-
hour. Donald Naiser of the WCEC indicated that in addition to this base cost there is also a power
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factor adjustment that may be applied. This factor has ranged from $0.01 to $0.04 per kilowatt-hour
over the past year. Mr. Naiser indicated an expected average factor of $0.02 for the next year; in the
event that cap-and-trade legislation is enacted, that value could increase to $0.04. Based on this
information, an adjustment of $0.04 per kilowatt hour was assumed for determining the cost of
conjunctive use, resulting in a total cost of $0.145 per kilowatt-hour. The cost of pumping for an acre-
foot of water was calculated using the following equation:

_ (0.000189)(t)(H)(C,.. )(Q)
(Ep)E,)

Equation 4-1 Cost

= drawdown in feet
= pumping rate in gpm
= pumping time in hours
E,= pump efficiency
= electric motor efficiency
Cunit= electric cost per kilowatt-hour

Assuming a pumping rate of 2,000 gpm, it would take approximately 2.7 hours to pump an acre-foot
(325,851 gallons) of water. Cumulative drawdown (measured from year 2000) for each decade were
extracted from GAM Run #1 by county and hydraulic unit. These drawdowns are presented in Table
4-2 below. The cost equation above was applied to the drawdown values in Table 4-2 to generate
decadal cost estimates for each county and aquifer. Calculations assume pump and motor
efficiencies of 75 percent. Because the drawdowns shown will impact all users and not just those
experiencing shortages, the result of the cost equation was scaled to represent conjunctive use cost
by multiplying by total demand for the decade and then dividing by the decadal shortage. Resultant
values are presented in Table 4-3 below. As shown in the table, the highest cost for conjunctive use
for each decade occurs in the LRWPA portion of Wharton County, especially in the Chicot and
Evangeline aquifers. This corresponds to substantial drawdowns in these aquifers underlying rice
production centers in western Wharton County. In contrast, the cost of conjunctive use is small in
Lavaca County, which has no irrigation shortage itself but would potentially experience groundwater
drawdown due to overdrafting in the other counties. The table also shows a trend of increasing cost
with time for all counties and aquifers due to increasing drawdowns with prolonged conjunctive use.
As noted in Section 4.2.2 above, the analysis of demand and supply was done assuming certain
acreages were in agricultural production during the DOR conditions. Overpumping will occur only if
peak agricultural production is combined with DOR hydrological conditions. Given that the existing
drought of record lasted less than a decade, it is unlikely that drought conditions would occur for a
duration as long as that modeled by GAM Run #1.
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Table 4-2

GAM Run #1 Central Gulf Coast
Aquifer Drawdown by Decade

Aquifer Drawdown (ft)

Year County Chicot Evangeline Jasper
Jackson -6.0 -10.2 -3.4
2010 Lavaca -1.7 -1.7 -4.7
Wharton (P) -26.7 -18.5 -4.9
Jackson -10.8 -14.6 -7.0
2020 Lavaca -3.7 -2.9 -8.5
Wharton (P) -43.8 -27.7 -10.7
Jackson -14.2 -17.7 -10.5
2030 Lavaca -5.4 -3.9 -11.7
Wharton (P) -54.1 -33.6 -16.8
Jackson -16.6 -19.9 -13.9
2040 Lavaca -6.9 -4.6 -14.5
Wharton (P) -60.6 -37.6 -22.8
Jackson -18.3 -21.5 -17.3
2050 Lavaca -8.2 -5.3 -16.9
Wharton (P) -65.0 -40.4 -28.8
Jackson -19.4 -22.6 -20.6
2060 Lavaca -9.3 -5.7 -19.2
Wharton (P) -67.9 -42.4 -34.6
Table 4-3

Conjunctive Use Electric Cost by County and Aquifer

Cost per Acre-Foot ($) for All Users

Year County Chicot Evangeline Jasper
Jackson 5.61 9.58 3.18
2010 Lavaca 1.58 1.60 4.35
Wharton (P) 24.96 17.30 4.58
Jackson 10.08 13.59 6.54
2020 Lavaca 3.43 2,71 7.96
Wharton (P) 40.87 25.83 10.02
Jackson 13.29 16.50 9.79
2030 Lavaca 5.04 3.61 10.94
Wharton (P) 50.47 31.34 15.66
Jackson 15.55 18.57 13.00
2040 Lavaca 6.42 4.33 13.53
Wharton (P) 56.64 35.09 21.34
Jackson 17.08 20.06 16.15
2050 Lavaca 7.63 491 15.84
Wharton (P) 60.73 37.73 26.94
Jackson 18.14 21.14 19.23
2060 Lavaca 8.66 5.37 17.92
Wharton (P) 63.50 39.63 32.37
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A similar procedure was carried out for diesel and natural gas fuel sources. The cost per acre-foot
was estimated using the equation:

_ (137)(H)(Cone)

Equation 4-2 Cost
(E)EP,)
Where:
H= drawdown in feet
E. = engine efficiency
Eq=  drive efficiency
Cuiit= unit fuel cost
Pc = pumping plant fuel criterion (energy content per unit)

Efficiencies for pumps and engines were assumed to be 75 percent, while right angle drive efficiency
was assumed to be 95 percent. Pumping plant fuel criteria were from the Nebraska Pumping Plant
Criteria assuming 75 percent pump efficiency. Values were 12.5 water horsepower-hours per gallon
for diesel and 61.7 water horsepower-hours per 1,000 ft* for natural gas. Unit costs for natural gas
($8.98 per 1,000 ft*) and diesel ($3.80 per gallon) were assumed to be equal to the highest annual
per-unit cost for Texas or the Gulf Coast for the 2004-2008 period as reported by the United States
Department of Energy - Energy Information Administration. Costs were developed by county and
basin using a methodology similar to that for electric power and showed a similar distribution of cost,
with the highest cost for conjunctive use for each decade occurring in the LRWPA portion of Wharton
County, especially in the Chicot and Evangeline aquifers.

For all three power sources, the per acre-foot cost by county and basin were multiplied by the use per
county and aquifer and summed by year to yield a total annual regional cost of conjunctive use for
each decade of the planning period. Total annual cost was then divided by total regional demand to
yield decadal average costs per acre-foot of conjunctive use. Average cost by decade is given in
Table 4-4.

Table 4-4
Average Conjunctive Use Cost

Average Cost
($/ac-ft)
Year Vil Sl FLMRETE Electric Natural Gas Diesel
(%) (ac-ft)
2010 $3,784,580 229,172 $16.51 $4.95 $9.99
2020 $6,056,300 229,316 $26.41 $7.93 $16.00
2030 $7,487,590 229,315 $32.65 $9.80 $19.78
2040 $8,434,361 229,217 $36.80 $11.04 $22.26
2050 $9,077,721 229,131 $39.62 $11.87 $23.95
2060 $9,524,887 229,086 $41.58 $12.45 $25.12

Depending on the power source for pumping, the average cost of conjunctive use ranges from $4.95
per ac-ft to $41.58 per ac-ft. Natural gas is the least expensive alternative, with electricity being the
most costly option. While petroleum fuel sources are used more extensively in the region than
electricity for pumping, the electric cost was chosen to represent the strategy cost for conjunctive use
as it is the most conservative cost. While the electrical energy cost for years 2040 through 2060 is
higher than the value of $33 per ac-ft estimated in the 2006 RWP, it remains below the maximum cost
of $50 per ac-ft established by the LRWPG and is the lowest cost water management strategy
examined. At a more discrete spatial scale, users in LRWPA-Wharton County pumping from the
Evangeline Aquifer could experience a cost per acre-foot in excess of $50 for drought persisting to
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2030 and beyond, as shown in Table 4-3. However, conjunctive use remains the most cost-effective
strategy and, as noted earlier, drought conditions are not expected to exist for the full duration of the
planning period. The costs listed in Tables 4-3 and 4-4 do not reflect total pumping cost but only
reflected the additional pumping cost associated with overcoming increased drawdown.

4.6 Updated Palmetto Bend Stage Il Strategy

As noted in Chapter 3, the proposed on-channel Palmetto Bend Stage Il Reservoir has been
designated as a unique reservoir site (URS). It is one of 19 sites (17 major and 2 minor)
recommended by the 2007 SWP and designated by the 80" Texas Legislature as sites of unique
value. Since the original design and permitting of the reservoir, a number of changes have been
made to the proposed Stage Il project. The most significant of these changes is the relocation of the
reservoir from its originally-proposed location to a point 1.4 miles upstream along the Lavaca River.
The original design proposed by the U.S. Bureau of Reclamation involved Lake Texana and the
Stage Il reservoir sharing a common storage pool. Subsequent studies indicated that separation of
the storage pools and moving Stage Il upstream would be more cost effective. Both the original and
revised reservoir locations are shown in Figure 4-1. Due to this change and a resultant alteration of
yield, the Certificate of Adjudication for Stage Il will need to be revised if the reservoir is to be
constructed.

Construction of an on-channel Stage Il was considered as a potential management strategy to meet
shortages in the 2001 and 2006 RWPs for LRWPA as well as the current planning round. In previous
water plans, construction of Stage Il has not been selected as a strategy for LRWPA as costs have
been prohibitive for meeting water shortages for irrigation. However, Region N (Coastal Bend
Regional Water Planning Group) recommended the Stage Il reservoir as a water management
strategy to meet year 2060 shortages projected for the City of Corpus Christi and others.
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Figure 4-1
Palmetto Bend Stage Il Reservoir
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The current Stage Il design was recently summarized in TWDB Report 370: Reservoir Site Protection
Study. The current reservoir design would have a footprint of 4,564 acres and a total capacity at the
top of the conservation pool of 52,046 acre-feet. Storage-frequency curves developed for the
reservoir show that the reservoir will be more than half full 90 percent of the time and completely full
38 percent of the time. The firm yield of the proposed reservoir has been reduced from 35,000 acre-
feet per year for the original design to 22,964 acre-feet per year for the current design. This firm yield
estimate differs slightly from that given by Regions N and L in their 2001 RWPs; TWDB's analysis
was based on the Lavaca Basin WAM (rather than the SIMDLY model used the Regions L and N)
and contained improved area-capacity-elevation data. Modeling applied Consensus Criteria for
Environmental Flow Needs and included a conservation pool elevation of 44 feet above mean sea
level.

TWDB Report 370 lists the total construction cost of the dam and reservoir as $159,190,827, with an
annual debt service amount of $10,579,822 (at 6% for 40 years) and an annual O&M cost of
$1,257,323. A substantial amount of the project cost would stem from resolving facility conflicts,
which is estimated to represent approximately 29 percent of construction cost. Expected
infrastructure and facility conflicts include oil and gas wells and pipelines, water wells, power lines,
and rod and railway areas. Total annual costs for debt service and O&M equate to $515 per acre foot
of firm yield, far in excess of the $50 per acre foot specified by the LRWPG. Additional information on
this management strategy can be found in Appendix 4B.

As noted earlier, development of an off-channel reservoir supply on the Lavaca River is also under
consideration. The initial assessment indicates a site approximately 10 miles west of Lake Texana.
The reservoir would allow LNRA to capture and store high flows from the river, firming up otherwise
interruptible water. Preliminary analysis indicates a firm yield of 26,242 acre-feet per year for a
75,000 acre-foot reservoir with a maximum pumping rate of 200 million gallons per day (mgd). A
more detailed preliminary analysis, provided by LNRA, can be found in Appendix 4D.

Regions N and L have included the potential off-channel reservoir as a recommended WMS in their
2011 Draft Initially Prepared Regional Water Plans, with the on-channel impoundment for Palmetto
Bend Stage Il included as an alternate strategy.

4.7 Garwood Supply Diversion

The City of Corpus Christi currently holds an agreement with LCRA for the purchase of up to 35,000
acre-feet per year of water from a right formerly held by the Garwood Irrigation Company (prior to
purchase by LCRA). This water right, which is permitted for 168,000 acre-feet per year at a
maximum rate of 1,488 acre-feet per day, is the most senior right in the Lower Colorado River Basin
with a priority date of November 1, 1900. An amendment (granted in October 1998) to the certificate
of adjudication for the total Garwood right authorizes Corpus Christi’s diversion of 35,000 acre-feet
per year at a maximum rate of 150 cfs (297.5 acre-feet per day). The amendment also subordinates
Corpus Christi’s purchase to the remainder of the right by setting a priority date of November 2, 1900.
The Region N 2006 RWP summarized a number of options for the interbasin transfer of this water
from its source in the Lower Colorado River Basin to Corpus Christi. While several options dealt with
transmission of water via pipeline, one option considered conveying water through canals and natural
stream segments for part of the transfer length. Specifically, the water would be conveyed from the
diversion point on the Colorado River through the Town Canal and into West Mustang Creek in the
Lavaca River Basin. The water would then move through West Mustang Creek and into Lake
Texana. From this point, the water would be conveyed through the Mary Rhodes Pipeline to the City
of Corpus Christi. The LRWPG opted to include a study of the impacts of this IBT on surface water
resources as part of the 2011 RWP. Subsequent to scope development and approval by TWDB and
during development of the RWP, the City of Corpus Christi elected to transfer the IBT water entirely
by pipeline; the scenario included in the scope of the 2011 RWP for LRWPA is no longer under
consideration. Analysis of the hypothetical bed-and-banks transfer is included in Appendix 4E.
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4.8 Socioeconomic Impacts of Not Meeting Demands

For the 2011 RWP, TWDB prepared the report Socioeconomic Impacts of Projected Water Shortages
for the Lavaca Regional Water Planning Area, along with corresponding reports for each of the other
15 regional water planning areas. The socioeconomic impacts within Jackson, Lavaca, and Wharton
Counties were summarized in this report for LRWPA. It should be noted that the impacts presented
in this report are based on a shortage of just under 68,000 acre-feet annually of irrigation water. This
amount of water represents approximately 32 percent of the total demand for these user groups in
Jackson and Wharton Counties. A detailed discussion of the socioeconomic impacts analysis
methodology and a full copy of the study are included in Chapter 9 of the RWP.

The socioeconomic impacts analysis examined multiple potential impacts of unmet water needs,
including repercussions to tax revenues, income, employment, population, and school enrollment.
The results of the study indicate income losses of $16.3 million for irrigated agriculture and tax
revenue losses of $1.89 million if needs are not met during a 1-year drought period. Unmet needs
would result in the loss of an estimated 215 agricultural jobs, a population reduction of 258 people,
and a decline in school enrollment of 73 students.

4-15



Chapter 4 — Identification, Evaluation, and Selection of
Water Management Strategies Based on Needs August 2010

This page intentionally
left blank.

4-16



Appendix 4A

WUGs with Anticipated Shortages in LRWPA






Table 4A.1 - WUGs With Anticipated Shortages in the Lavaca Regional Water Planning Area

RWPG City Type of Alpha RWPG
WUG Name WUG No. User No. County Basin Source Provider Source  County Source Basin Source Source Id. No. Source Name 2010 2020 2030 2040 2050 2060
IRRIGATION 2976 P 1004 | JACKSON COLORADO-LAVACA 01 P JACKSON COLORADO-LAVACA 12015 GULF COAST AQUIFER -5,053 -5,053 -5,053 -5,053 -5,053 -5,053
Jackson County Total -5,053 -5,053 -5,053 -5,053 -5,053 -5,053
IRRIGATION 2980 P 1004 | WHARTON COLORADO-LAVACA 01 P WHARTON COLORADO-LAVACA 24115 GULF COAST AQUIFER -1,490 -1,490 -1,489 -1,489 -1,490 -1,489
IRRIGATION 2981 P 1004 | WHARTON LAVACA 01 P WHARTON LAVACA 24115 GULF COAST AQUIFER -61,196 | -61,196 | -61,197 | -61,197 | -61,196 | -61,197
Wharton County Total -62,686 | -62,686 | -62,686 | -62,686 | -62,686 | -62,686
Regional Total -67,739 -67,739 -67,739 -67,739 -67,739 -67,739
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Strategy J-IL-1
Identified Shortage
Shortage Amount
Supply Quantity
Water Source
Quality

Reliability

Cost ($/acre-foot)

Lavaca Regional Water Planning Area
Potential Management Strategies for Meeting Shortages

Conjunctive Use of the Gulf Coast Aquifer — Jackson County

Jackson County Irrigation

Jackson County Irrigation — 5,054 acre-feet

5,054 acre-feet

Jackson County Groundwater

No Change

100 percent

$42 Calculated as the additional pumping cost for estimated additional
drawdown due to overdrafting. As an additional cost for pumping water would
be experienced by all groundwater users in the LRWPA, the unit cost was
multiplied over the demand for the entire region and then divided over the total
amount of irrigation shortages to determine this value. Only a portion of this
cost would be paid by the irrigators experiencing the shortage. This cost would

only be assessed when needed. It is further assumed that surface water would
be used when available and the aquifer would recover between droughts.

Environmental Impacts

The continued use of current levels of irrigation water would have the
environmental benefit of ensuring that current or near-current volumes of
agricultural return flows will continue to be discharged to the streams in the
region. As noted in Task 3, there are no springs so diminished springflow from
reduced aquifer levels is not a concern. If overdrafting continues over a long
period of time, there is a potential for land subsidence with attendant
environmental effects.

Impacts on other Water Resources of the State

The Gulf Coast Aquifer underlying Jackson County has a sufficient amount of
water in storage to meet short term demands in drought-of-record conditions,
so the localized impacts of overdrafting would be unlikely to impact other water
resources of the state. However, in a widespread drought, the adjacent regions
are likely to be overdrafting as well, with some potential for additional
drawdown.

Impacts on Threats to Agriculture and other Natural Resources of the State

Availability of water for irrigation purposes reduces the threats to agriculture.
Additionally, wildlife habitat will benefit from sustained return flows in drought.

Socioeconomic Impacts of not meeting Needs

See Appendix 9A



Strategy J-IL-2
Identified Shortage
Shortage Amount
Supply Quantity
Water Source
Quality

Reliability

Cost ($/acre-foot)

Lavaca Regional Water Planning Area
Potential Management Strategies for Meeting Shortages

Conversion of Ganado and Edna to surface water

Jackson County Irrigation

Jackson County Irrigation — 5,054 acre-feet

1,740 acre-feet per year

Lake Texana water recalled from Corpus Christi Contract

No Change in treated water quality to end user

100 percent

$970. Calculated based on a plant located south of Hwy 59 between the cities,
with the supply from the plant being pumped into existing distribution storage.
Includes all treatment, transmission and pumping costs, as well as a raw water
cost (based on current Corpus Christi contract). Does not include costs of
wells to use groundwater conserved in irrigation. Assumes wells already in

place. Costs from the 2006 RWP have been scaled to the ENR September
2008 Construction Cost Index.

Environmental Impacts

Water that is currently leaving the basin would be used, treated, and then
discharged to streams in the basin. At least a portion of agricultural demand
would continue to be met, with associated discharges to the watercourses of
agricultural return flows

Impacts on other Water Resources of the State

Water to Corpus Christi would be reduced under this scenario. While Corpus
Christi has additional rights in the Colorado River at Garwood, the infrastructure
to move that water to Corpus Christi currently does not exist.

Impacts on Threats to Agriculture and other Natural Resources of the State

Availability of water for irrigation purposes reduces the threats to agriculture,
and as noted previously, provides for wildlife habitat as well.

Socioeconomic Impacts of not meeting Needs

See Appendix 9A



Strategy W-I-1
Identified Shortage
Shortage Amount
Supply Quantity
Water Source
Quality

Reliability

Cost ($/acre-foot)

Lavaca Regional Water Planning Area
Potential Management Strategies for Meeting Shortages

Conjunctive Use of the Gulf Coast Aquifer — Wharton County

Wharton County Irrigation

Wharton County Irrigation — 62,686 acre-feet

62,686 acre-feet/year

Wharton County Groundwater

No Change

100 percent

$42 Calculated as the additional pumping cost for estimated additional
drawdown due to overdrafting. As an additional cost for pumping water would
be experienced by all groundwater users in the LRWPA, the unit cost was
multiplied over the demand for the entire region and then divided over the total
amount of irrigation shortages to determine this value. Only a portion of this
cost would be paid by the irrigators experiencing the shortage. This cost would

only be assessed when needed. It is further assumed that surface water would
be used when available and the aquifer would recover between droughts.

Environmental Impacts

The continued use of current levels of irrigation water would have the
environmental benefit of ensuring that current or near-current volumes of
agricultural return flows will continue to be discharged to the streams in the
region. As noted in Task 3, there are no springs so diminished springflow from
reduced aquifer levels is not a concern. If overdrafting continues over a long
period of time, there is a potential for land subsidence with attendant
environmental effects.

Impacts on other Water Resources of the State

The Gulf Coast Aquifer underlying Wharton County has a sufficient amount of
water in storage to meet short term demands in drought-of-record conditions,
so the localized impacts of overdrafting would be unlikely to impact other water
resources of the state. However, in a widespread drought, the adjacent regions
are likely to be overdrafting as well, with some potential for additional
drawdown. Additionally, in the event of prolonged drought overdrafting within
the LRWPA portion of Wharton County could create increased drawdowns in
adjacent counties and regions

Impacts on Threats to Agriculture and other Natural Resources of the State

Availability of water for irrigation purposes reduces the threats to agriculture.
Additionally, wildlife habitat will benefit from sustained return flows in drought.

Socioeconomic Impacts of not meeting Needs

See Appendix 9A



Strategy JLW-IL-1

Identified Shortage

Shortage Amount

Supply Quantity

Water Source
Quality
Reliability

Cost ($/acre-foot)

Lavaca Regional Water Planning Area
Potential Management Strategies for Meeting Shortages

Reuse of municipal effluent

Jackson County Irrigation
Wharton County Irrigation

Jackson County Irrigation — 5,054 acre-feet
Wharton County Irrigation — 62,686 acre-feet

1,350 acre-feet per year (75% of combined effluents from El Campo, Edna, and
Ganado)

Groundwater based municipal wastewater effluents

Increased dissolved solids and bacterial content, plus some beneficial nutrients
100 percent

Range: $137 to $427; Calculated based on irrigation of lands currently being
irrigated with groundwater or unreliable surface water supplies until all effluent
used. No costs for additional treatment of effluent to meet Type 2 requirements

included. Costs from the 2006 RWP have been scaled to the ENR September
2008 Construction Cost Index.

Environmental Impacts

Water that is currently discharged into streams in the basin would be consumed
instead. In addition, effluent reused for agricultural use would start with higher
dissolved solids levels than either groundwater or surface water in the area.
Agricultural use would further increase dissolved solids levels. Agricultural
demand would continue to be met, with associated discharges to the
watercourses of agricultural return flows.

Impacts on other Water Resources of the State

Stress on the groundwater in the area would be reduced. However, return
flows to the streams in the area would also be reduced and dissolved solids
concentrations would increase slightly. The overall effect would be minimal
because of the limited amount of effluent available.

Impacts on Threats to Agriculture and other Natural Resources of the State

Availability of water for irrigation purposes reduces the threats to agriculture,
and as noted previously, provides for wildlife habitat as well.

Socioeconomic Impacts of not meeting Needs

See Appendix 9A



Strategy JW-IL-1

Identified Shortage

Shortage Amount

Supply Quantity
Water Source
Quality
Reliability

Cost ($/acre-foot)

Lavaca Regional Water Planning Area
Potential Management Strategies for Meeting Shortages

Construction of Palmetto Bend Phase Il on the Lavaca River

Jackson County Irrigation
Wharton County Irrigation

Jackson County Irrigation — 5,054 acre-feet
Wharton County Irrigation — 62,686 acre-feet

22,964 acre-feet per year

Lavaca River

No change in treated water quality to end user
100 percent

$515. Calculated in TWDB Report 370 including direct infrastructure costs,
infrastructure conflict resolution, land acquisition, debt service, and operations
and maintenance. Assumes no other distribution costs and no treatment of any
kind. This strategy does not completely meet the expected shortage. Itis
assumed that this approach would be used in conjunction with another water
management plan. Due to the extreme cost of implementation, no further
investigation was done for this strategy beyond an initial cost estimate and
comparison. Additionally, the water form Palmetto Bend Phase Il would likely
be contracted to customers outside of the region and not used within the basin.

Environmental Impacts

Water that is currently leaving the basin would be used and then discharged to
streams in the basin. Agricultural demand would continue to be met, with
associated discharges to the watercourses of agricultural return flows. The
Phase Il portion of the lake is currently permitted, and the construction of the
lake would provide additional habitat, although some existing habitats would be
destroyed.

Impacts on other Water Resources of the State

Stress on the groundwater in the area would be reduced. Since the minimum
streamflow requirements for the Palmetto Bend Phase Il have not been
established, the impacts on other water resources are unknown.

Impacts on Threats to Agriculture and other Natural Resources of the State

Availability of water for irrigation purposes reduces the threats to agriculture,
and as noted previously, provides for wildlife habitat as well.

Socioeconomic Impacts of not meeting Needs

See Appendix 9A



Strategy JW-IL-2

Identified Shortage

Shortage Amount

Supply Quantity

Water Source
Quality
Reliability

Cost ($/acre-foot)

Lavaca Regional Water Planning Area
Potential Management Strategies for Meeting Shortages

Construction of Lavaca River Off-Channel Reservoir Diversion Project

Jackson County Irrigation
Wharton County Irrigation

Jackson County Irrigation — 5,054 acre-feet

Wharton County Irrigation — 62,686 acre-feet

Region L Municipal, Manufacturing, and Steam Electric Power
Region N Municipal, Manufacturing, and Steam Electric Power

Project yield is under development. Current estimates indicate that
approximately 25,000 acre-feet per year is available on a firm yield basis after
provisions for freshwater releases are made. Project yield based on 75,000
acre-feet of off-channel storage and 200 MGD diversion capacity on the Lavaca
River.

Lavaca River
No change in treated water quality to end user
100 percent

Project costs are under $700 to $800 (in development). Facilities would include
approximately 75,000 acre-feet of off-channel storage (3,000 acres), a 200
MGD raw water intake and pump station on the Lavaca River, a 20 to 30 MGD
raw water delivery pump station at the off —channel reservoir, and associated
pipelines and appurtenances to pump water from the Lavaca River and deliver
to the East and West Pump Stations at Palmetto Bend Reservoir.

Environmental Impacts

Approximately 3,000 acres of agricultural land would be inundated to
accommodate the 75,000 acre-feet of off-channel reservoir. However, the new
reservoir would also provide some additional habitat to the area. A schedule
for freshwater releases will be established during permitting of the project.
Some provision for these releases has been made during analysis of project
yield.

Impacts on other Water Resources of the State

Stress on the groundwater in the area would be reduced. The freshwater
release schedule, to be established during permitting, will minimize impacts to
other water resources.

Impacts on Threats to Agriculture and other Natural Resources of the State

The long-term availability of a water supply to meet irrigation demands will
minimize threats to agriculture. In addition, the construction of an off-channel
reservoir will provide wildlife habitat.

Socioeconomic Impacts of not meeting Needs

See Appendix 9A



Notes:
1.

Lavaca Regional Water Planning Area
Potential Management Strategies for Meeting Shortages

Per 31 TAC 8357.5(1), Regional Planning Groups are required to consider in the Plan the
environmental water needs of bay and estuary inflows. For the Lavaca Region, this would
include freshwater inflows into Matagorda and Lavaca Bays. It is important to note that water
demands in the Lavaca Region are currently met almost entirely by groundwater, with this trend
expected to continue into the foreseeable future. Thus, the Plan is not anticipated to have a
significant impact on bay and estuary inflows. The only water management strategy deemed
feasible and recommended in the Plan is Conjunctive Use of Groundwater. During periods of
drought, return flows from increased groundwater usage could maintain some portion of
streamflow and in turn contribute freshwater inflows to the bay system. The volume and timing
of any freshwater contributions from irrigation return flows would be dependent on the intensity
and duration of drought conditions as well as the magnitude of non-agricultural streamflows.

Per 31 TAC 8357.7, Regional Planning Groups are required to consider in the Plan a
guantitative assessment of environmental factors for each potentially feasible water
management strategy evaluated. Because of the Lavaca Region’s predominant dependence on
surface water supplies and the fact that any projected shortages would be limited to irrigated
agriculture, all potential strategies but one were deemed infeasible due to implementation costs
in excess of the level that could be supported by irrigators. Thus, a detailed environmental
assessment was not carried out for these strategies as they were not viable options for meeting
needs. The sole recommended water management strategy was Conjunctive Use of
Groundwater. An assessment of the impacts of this strategy on aquifer storage is included in
Chapter 3. Impacts of irrigation return flows and the Conjunctive Use of Groundwater WMS are
discussed in greater detail in Sections 4.4 and 4.5 of Chapter 4. It should be noted that the
analysis of demand and supply was done assuming certain acreages were in agricultural
production during the DOR conditions. The overpumping will occur only if peak agricultural
production is combined with DOR hydrological conditions. It is possible that the acreages of
rice grown would be reduced during record drought conditions to the extent that pumping of the
aquifer beyond the sustainable yield amounts would not occur.
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Table 4C.1 - Potentailly Feasible Water Management Strategies

ProviderName WUGName mWP Alpha# WUG Num !RWPG Seq# _ |City# County# Basin# Strategy Type RPG Source County Source }@H Source |§0urce 1D Source Name Capital Cost AnnCost 2010 AnnCost 2020 AnnCost 2030 AnnCost 2040 |AnnCOSl 2050 Ann Cost 2060 Supply 2010 Supply 2020 Supply 2030 Supply 2040 Supply 2050 Supply 2060 !Cummenls
IRRIGATION 161004120|P 1004 1004 120 15[4b1 P 120 16, 36331 |Direct Reuse $347,472 $427] $427] $427] $427] $427] $427] 123| 123 123| 123 123| 123|Reuse of Ganado municipal effluent
IRRIGATION 161004120|P 1004 1004 120 15[4b2 P 120 16, 36331 |Direct Reuse $539,902 $137] $137] $137] $137] $137] $137] 630 630 630 630 630 630|Reuse of Edna municipal effluent
IRRIGATION 161004120|P 1004 1004 120 15|4el P 120 16, 12015|Gulf Coast Aquifer $8,809,450, $970] $970] $970] $970] $970] $970] 1,730 1,730 1,730 1,692 1,683 1,683|Conversion of Edna and Ganado to SW*
IRRIGATION 161004120|P 1004 1004 120 15)4i1 P 120 16, 16020|Palmetto Bend Il $159,190,827| $515] $515] $515] $515] $515] $515] 5,053 5,053 5,02' 5,054 5,053 5,053|Palmetto Bend Stage II
IRRIGATION 161004120|P 1004 1004 120 15/40 P 120 15 12015|Gulf Coast Aquifer $0 $42| $42| $42| $42| $42| $42| 5,053 5.05' 5,053 5,054 5,053 5,053|Conjunctive Use of Gulf Coast Aquifer
|I—RRIGATION 161004120|P 1004 1004 IZQ 15)4i1 P 120 16, TBD|Lavaca Off-Channel TBD] $800 $800] $800 $800 $800 $800 5,053 5,0@ 5,0@ 5,054 5,02' 5,053|Off-Channel Stage Il Alternative
IRRIGATION 161004241|P 1004 1004 41 15[4b3 P 12£| 1 36331 |Direct Reuse $1,112,0:E $0| $284) $284) $284) $284) $284) 89, 89 89, 83 E 83|Reuse of EI Campo municipal effluent
IRRIGATION 161004241(P 1004} 1004} 41 16|4b3 P 120, 1 36331 |Direct Reuse $0| $284] $284] $284] $284] $284] 506 506 506 512 512 512|Reuse of El Campo municipal effluent
|I_RRIGATION 161004241|P 1004 1004 41 15)4i1 P 12£| 1 16020|Palmetto Bend Il $515] $515] $515] $515] $515] $515] 1,490 1,490 1,489 1,489 1,490 1,489|Palmetto Bend Stage Il
|£QRIGATION 161004241|P 1004 1004 41 16[4i1 P 20, 1 16020|Palmetto Bend Il $515 $515 $515 $515 $515 $515 16,421 16,421 16,422 16,421 16,421 16,422|Palmetto Bend Stage II
IRRIGATION 161004241|P 1004 1004 41 1540 P 41 1! 24115|Gulf Coast Aquifer $0, $42 $42 $42 $42 $42 $42 1,490 1,490 1,489 1,489 1,490 1,489|Conjunctive Use of Gulf Coast Aquifer
|£%RIGATION 161004241|P 1004 1004 41 16/40 P 41 1 24115|Gulf Coast Aquifer $0 $42| $42| $42| $42| $42| $42| 61,196 61,196 61,15' 61,197 61,196 61,197|Conjunctive Use of Gulf Coast Aquifer
IRRIGATION 161004241|P 1004 1004 41 15)4i1 P 2£| 1 TBD|Lavaca Off-Channel TBD] $800 $800] $800 $800 $800 $800 1,490 1,490 1,489] 1,489 1,490 1,489|Off-Channel Stage Il Alternative
|IRRIGATION 161004241|P 1004 1004 41 16[4i1 P 120 1 TBD|Lavaca Off-Channel TBD) $800 $800 $800 $800 $800 $800 16,421 16,421 16,422] 16,421 16,421 16,422|Off-Channel Stage Il Alternative

Note: * Edna and Ganado would convert from groundwater to Lake Texana supply. They would enact their right to recall up to 10,400 ac-ft/yr from the Corpus Christi contract with LNRA.
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Analysis of Garwood IBT

The City of Corpus Christi currently holds an agreement with LCRA for the purchase of up to 35,000
acre-feet per year of water from a right formerly held by the Garwood Irrigation Company (prior to
purchase by LCRA). This water right, which is permitted for 168,000 acre-feet per year at a
maximum rate of 1,488 acre-feet per day, is the most senior right in the Lower Colorado River Basin
with a priority date of November 1, 1900. An amendment (granted in October 1998) to the certificate
of adjudication for the total Garwood right authorizes Corpus Christi’s diversion of 35,000 acre-feet
per year at a maximum rate of 150 cfs (297.5 acre-feet per day). The amendment also subordinates
Corpus Christi’'s purchase to the remainder of the right by setting a priority date of November 2, 1900.

1.1 Bed and Banks Transfer Option

The Region N 2006 RWP summarized a number of options for the interbasin transfer of this water
from its source in the Lower Colorado River Basin to Corpus Christi. While several options dealt with
transmission of water via pipeline, one option considered conveying water through canals and natural
stream segments for part of the transfer length. Specifically, the water would be conveyed from the
diversion point on the Colorado River through the Town Canal and into West Mustang Creek in the
Lavaca River Basin. The water would then move through West Mustang Creek and into Lake
Texana. From this point, the water would be conveyed through the Mary Rhodes Pipeline to the City
of Corpus Christi.

While this option would reduce construction costs for the City of Corpus Christi, there are a number of
factors that complicate this option. Due to the potential for impacts to water users both within and
outside of LRWPA, the 2011 RWP includes analysis of this transfer. There are a number of complex
and interrelated ways in which the transfer of the Garwood water supply through West Mustang
Creek and Lake Texana could impact users in the Lavaca basin. Current operating rules for Lake
Texana allow upstream irrigators access to interruptible supply when the reservoir level is at or above
43 feet above mean sea level. The influx of additional water into the reservoir potentially alters the
lake level and, in turn, access to interruptible supplies.

Also of concern is the environmental flow restriction established in the permit for the Lake Texana
water right. When the reservoir is at or above 78.18 percent of capacity (approximately 40.9 feet
above MSL), it must pass all inflows up to the historical monthly median flow for January, February,
March, July, November, and December. For the remaining months with the requisite stored volume,
all inflows up the historical monthly average flow. If the Garwood supply water is diverted from the
Lavaca Basin via a bed and banks permit senior to Lake Texana, this could potentially result in Lake
Texana being forced to pass more water for environmental flows (due to the greater total inflow)
without any benefit from the transferred water.

The potential impacts of the Garwood interbasin transfer on the Lavaca Basin were assessed using
the latest Run 3 Water Availability Model (WAM) from TCEQ. The Run 3 WAM for the Lavaca Basin
models streamflow and water right diversions at a monthly timestep with full authorized diversions for
all water rights and consumptive use for most categories except irrigation. Two changes were made
to the TCEQ WAM to develop a base model for the study. The first change was alteration of the
model’s water demand distribution for irrigated agriculture. Because the water rights along West
Mustang Creek are predominantly for irrigation, using a reliable pattern for these rights is important.
The model’s default irrigation demand distribution was examined by LG Raun and by Neil Hudgins
(CBGCD). Both provided similar field data for rice irrigation which was used to replace the default
pattern in the model. While not all crops grown in the region have the same water demand
distribution as rice, the strong predominance of rice in regional water demand supports this
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assumption. A comparison of the default and revised irrigation patterns is shown in Figure 4D-1
below.

Figure 4D-1
Irrigation Water Distribution for Lavaca WAM
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The second change made to the TCEQ model was a refinement of the environmental flows restriction
for Lake Texana. As noted earlier, Lake Texana must pass all inflows up to certain historical
averages or medians. The original model did not contain a provision for months where inflows would
be less than the monthly median or average, thus forcing upstream junior rights to pass additional
flow so that inflows will meet the target. A minor change was made to the model to correct this.

After incorporating these two changes, the resultant base model was executed to determine behavior
of the Lavaca Basin without the Garwood interbasin transfer. A second model was then developed
from the base model to represent the Lavaca Basin with the Garwood transfer. The water for the IBT
enters West Mustang Creek near its headwaters using a monthly input distribution derived from the
diversion distribution in the Colorado Basin WAM. The diversion of the IBT water out of the stream
system occurs at the same model control point as Lake Texana. Because there is no provision for
Garwood supply water to be stored in the Lake, the full amount entering West Mustang Creek must
be diverted in the same month.

While the mechanics of modeling the Garwood IBT were relatively simple, a major consideration in
determining the outcome of the model is the priority date assigned to the diversion of the Garwood
supply water back out of Lake Texana. It is highly unlikely that the City of Corpus Christi would elect
to use this IBT method if granted a bed and bank permit with a junior priority, due to the substantial
losses that would occur to senior irrigators along West Mustang Creek, as well as to meeting the
environmental flows restriction for Lake Texana. Preliminary analysis using a junior diversion for the
Garwood IBT indicated that losses would average approximately 70 percent and in some years would
consume the entire 35,000 acre-feet. For this reason, the Garwood IBT was modeled at a priority
senior to the other rights in the basin. The Lavaca WAM includes no channel losses for the portion of
West Mustang Creek between the entry point for the IBT and Lake Texana. Therefore, no provisions
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were incorporated for losses, as would typically be written into a bed and banks permit.

1.2 Impacts to Lake Texana Storage and Passthrough Flows

While the Garwood IBT is not authorized to store water in Lake Texana and must therefore withdraw
the IBT water in the same timestep that it enters the system, there is still the potential for the IBT to
alter storage levels in the lake due to alteration of monthly environmental flow passthrough
requirements for Lake Texana. Median monthly lake levels for the base and IBT model runs are
shown in Table 4D-1.

Table 4D-1
Median Lake Levels for WAM Simulations
Median Water Surface
Median Storage Volume Elevation
(ac-ft) (ft above MSL)
Month Base IBT Change Base IBT Change
1| 170,300 | 170,300 0 45.0 45.0 0.0
2| 166,521 | 168,245 1,725 44.0 44.5 0.5
3| 165,987 | 165,987 0 43.9 43.9 0.0
4| 158,489 | 157,611 -878 41.9 41.6 -0.2
5] 155,283 | 151,919 -3,364 41.0 40.1 -0.9
6 | 152,412 | 149,710 -2,702 40.3 39.6 -0.7
7| 147,873 | 145,401 -2,472 39.1 38.4 -0.7
8| 141,754 | 138,987 -2,767 375 36.7 -0.7
9| 143,025 | 139,887 -3,138 37.8 37.0 -0.8
10 | 140,423 | 138,738 -1,685 37.1 36.7 -0.4
11| 149,932 | 147,883 -2,049 39.6 39.1 -0.5
12 | 167,534 | 166,453 -1,082 44.3 44.0 -0.3

As shown in the table, during the period of January through March, median levels in Lake Texana are
either unchanged or slightly increased due to the Garwood IBT. However, for the remainder of the
year median lake levels are decreased by as much as 0.9 feet (approximately 11 inches). This
reduction in Lake Texana storage is due primarily on the Garwood IBT’s interaction with the
environmental flow restriction on Lake Texana. As noted earlier, when Lake Texana is above 78.18
percent capacity, it must pass all inflows up to the historical monthly median flow for January,
February, March, July, November, and December and all inflows up to the historical monthly average
for the rest of the year. For a significant number of months in the base model, the inflow into the lake
is well below the monthly upper limit, meaning that any additional inflow up to the limit would also
have to be passed for environmental flows. Thus, there are a number of months where the increased
inflow due to the Garwood IBT means that the passthrough flow requirement for Lake Texana is
increased. However, the IBT is senior to the rights in Lake Texana and the environmental flows
restriction and is thus diverted without regard to passthrough flows. This leaves the lake and ROR
river rights responsible for making up the difference. To meet the new passthrough requirement,
upstream junior rights must pass more water, and Lake Texana would have to in turn pass water that
otherwise may have contributed to refilling reservoir storage. As a net effect, Lake Texana would
experience a reduction in median storage levels.

The increase in median storage levels for February seemingly contradicts this; however, closer
examination of reservoir levels reveals that for all but two years in the 57-year simulation period,
storage levels in February are reduced or unchanged. The two months that increase do so
substantially, leading to a positive change in median. For these two months, it is actually the drop in
lake level caused by the IBT in previous months that allows these large increases in storage. Under
the Garwood IBT, storage for these months begins below the 78.18 percent threshold and thus a
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much lower passthrough level is required, while the base model must still pass flows at a higher level.
This means that when a substantial inflow is available in these months, the IBT model can use more
of the inflow to refill storage in Lake Texana.

One potential solution that could reduce the impacts to Lake Texana would be an agreement between
the City of Corpus Christi and LNRA subordinating part of the IBT to the environmental flow restriction
on Lake Texana; that is, the City of Corpus Christi would be responsible for meeting any increases in
Lake Texana passthroughs due to the Garwood IBT. Due to the complex interactions between
streamflow, reservoir storage, and environmental flow restrictions in the Lavaca basin and the
tendency for changes in reservoir levels to propagate in subsequent months, this scenario was
investigated in a simplified spreadsheet form. The spreadsheet calculated the environmental flows
requirement for Lake Texana based on reservoir levels and inflows for the base model. Passthrough
requirements were then recalculated after adjusting inflows for the Garwood IBT. A comparison of
the two passthrough volumes was then generated to determine the approximate amount of water
“owed” by the City of Corpus Christi to LNRA. For the 57-year model simulation period, this increase
in required passthroughs ranged from 0 to over 24,000 acre-feet per year. The average annual
difference was slightly over 12,000 acre-feet per year (median difference of approx 13,000 acre-feet
per year). Average changes for each month are shown in Table 4D-2 below. While the volume of the
IBT owed to LNRA would vary considerably from year to year, over the long run the City of Corpus
Christi would lose approximately 35 percent of the Garwood IBT to meet the increases in
environmental flow passthroughs for Lake Texana.

Table 4D-2
Average Lake Texana Passthrough Target for WAM Simulations

Average Passthrough Requirement
(ac-ft)
Month Base IBT Change

1 3,420 3,647 227

2 5,650 5,841 192

3 4,069 4,365 296

4 20,578 22,074 1,496

5 38,569 40,108 1,539

6 28,799 30,159 1,360

7 5,208 6,255 1,048

8 5,485 7,437 1,951

9 17,321 17,964 643

10 13,733 15,792 2,058

11 2,667 2,708 42

12 3,155 3,275 120

1.3 Impacts to Basin Rights

The TCEQ WAM for the Lavaca River Basin includes diversions for 55 run-of-river (ROR) water
rights. Model results indicated that implementation of the Garwood IBT, as described above, would
potentially impact 36 of these rights. Eight rights experience an increase in median and/or average
flows. The total increase in minimum annual diversion for all eight rights combined is about 550 acre
feet, but the average annual change is smaller than this. These rights are fairly senior in the basin
(priority years from 1924 to 1966). The increased streamflow from the IBT allows these rights to
divert more water from West Mustang Creek. Other junior rights in other parts of the basin are in turn
forced to pass more flows to Lake Texana to meet the Garwood diversion back out of the Lake at its
outlet. The Garwood diversion is still met and the net effect is an overall reduction in average yield
for junior rights in the basin. For the other 28 impacted rights, average annual diversions were
reduced by 1 to 12 percent. Because most of these rights were completely unable to divert during
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some years of the drought of record, they were not considered firm and thus the Garwood IBT had no
impact on their firm yield. Only for one firm right did the Garwood IBT reduce the minimum annual
diversion.

Decreases in diversions due to the Garwood IBT occur primarily in western Wharton County and
southeastern Jackson County. The majority of these rights are junior to Lake Texana. The eight
increasing rights, which are relatively senior in the basin, are located along West Mustang Creek.

The remaining rights, which were primarily senior rights or located far upstream of Lake Texana, were
not impacted by the Garwood IBT.

The rights for water stored in Lake Texana were not impacted by the Garwood IBT. For all 57 years
of the simulation period, the full diversion target of 74,500 acre-feet was met with or without the
Garwood transfer. Because Lake Texana is the only surface water supply source within LRWPA,
surface water availability given in Chapter 3 would not need to be revised in the event that the
Garwood IBT was implemented. There were, however, some changes to the availability of
interruptible supply out of Lake Texana. These changes will be discussed in Chapter 5 of this RWP.
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Chapter 5 — Impacts of Water Management
Strategies on Key Parameters of Water
Quality and Impacts of Moving Water From
Rural and Agricultural Areas

5.1 Scope of Work

The overall project scope consists of preparing a regional water supply plan for LRWPG, representing
all of Lavaca and Jackson Counties as well as the Precinct 3 and City of EI Campo portions of
Wharton County. LRWPG is one of 16 state water supply planning groups defined by TWDB. RWPs
prepared by each RWPG will be combined into a comprehensive state water plan. The planning
effort is part of a consensus-based planning effort to include local concerns in the statewide planning
effort.

This chapter presents the results of Task 5 of the project scope, which addresses impacts of water
management strategies on key parameters of water quality and impacts of moving water from rural
and agricultural areas. Note that the scope contains items related to an interbasin transfer of water
from the City of Corpus Christi's Garwood supply right. Subsequent to scope development and
approval by TWDB and during development of the RWP, the City of Corpus Christi elected to transfer
the IBT water entirely by pipeline; the scenario included in the scope of the 2011 RWP for LRWPA is
no longer under consideration. Analysis of the hypothetical bed-and-banks transfer is included in
Appendix 5B.

5.2 Impacts of Water Management Strategies on Key Parameters
of Water Quality

The potential impacts that water management strategies might have on water quality are discussed
herein. The identified water quality parameters deemed important to the use of the water resources
within the region as well as how they are impacted by the water management strategies are also
discussed below.

Key water parameters identified within LRWPA are:

Bacteria

pH

DO

TDS

TSS

Chlorides

Nutrients (nitrogen, phosphorus)
Salinity

The water quality parameters and water management strategies selected by LRWPG were evaluated
to determine the impacts on water quality as a result of these recommended strategies. This
evaluation used the data available to compare current conditions to future conditions with LRWPG
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management strategies in place. For the Lavaca Region, the predominant water use is for
agricultural purposes, with 95 percent of the water used for irrigation and livestock watering. The
water for municipal and manufacturing use is less than 4 percent of the total demand. In addition, the
Gulf Coast aquifer in this area currently has a sufficient amount of water in storage, and it is assumed
that all of the municipal and manufacturing demands will be met because these users will be better
able to drill deeper wells and accommodate the cost of increased pumping lifts to a much greater
extent than will agricultural users.

Approximately 87 percent of the irrigation demand is used for growing rice. As a result of the
predominance of agricultural water use, the Lavaca Region is very price sensitive, and the review of
management strategies tends to focus heavily on cost. If the price is too high, the strategy will not be
implemented because the users will be unable to afford it. For the 2001 RWP, a value of $100 per
acre foot (ac-ft) was selected as the upper limit of what the agricultural interests would be able to pay
for irrigation water. Based on local experience of members of the LRWPG, this limit is currently set at
$50 per acre-foot because of the continuing economic pressure on agricultural users, although there
was some sentiment in the Planning Group that even this figure was too high. For this reason,
conjunctive use of the Gulf Coast aquifer during DOR was determined to be the only feasible
strategy. For additional information, see Chapter 4.

5.2.1 Water Quality Overview

Water quality records were obtained from TWDB for wells completed in the Chicot, Evangeline, and
Jasper aquifers in the Lavaca Region. Records available from TWDB include water quality data
dating back to the 1930s through 2005, with limited data available for 2009. Of the key water
parameters identified in the Lavaca Region, TWDB includes records for pH, TDS, and chloride for
groundwater. Irrigation, domestic, municipal, manufacturing, and livestock supplies are the main
uses for water in LRWP.

The most recent TWDB water chemistry results available are from 2005-2006. Some data are
available for 2009 but are limited to specific conductance and pH measurements. Data from TWDB
show that the groundwater in the Lavaca Region continues to be of good quality and that the quality
has not changed significantly throughout the years. For the constituents examined, recent data
indicates average concentrations near or below the historical average. Recent data indicate TDS
levels generally range from about 300 to 700 mg/L in wells within the Lavaca Region. The principal
constituents are generally bicarbonate with smaller amounts of calcium, sodium, chloride, and sulfate.
The chloride values generally range from about 30 to 200 mg/L in wells sampled in 2005 and 2006.
The TDS content of the water generally is in the range of 300 to 750 mg/L, but can be as much as
970 mg/L at a few locations in Jackson County.

Analysis of TWDB water quality data does not indicate substantial areas where the groundwater
quality is changing. There are a few industrial wells located in the very southern part of Jackson
County along SH 35 that have chloride levels that have increased some over the years. The wells
are located near Carancahua Bay where there is a limited thickness of fresh groundwater.

Comparison of available water quality records for periods of high use in the Lavaca Region during the
1980s to the recent 2005 and 2006 TWDB water quality records do not indicate a change in the water
quality. Available data for wells sampled in the 1980s and recent years have water quality
constituents with similar values with only slight differences noted. Samples taken from wells in 2005
or 2006 that are located near wells sampled in the late 1970s through late 1990s also tend to have
similar reported values for the water quality constituents.

As discussed previously, a water supply strategy within the Lavaca Region includes pumping
groundwater as needed to satisfy the regional water demands. This strategy includes pumping a
larger quantity of groundwater in some years than estimated to be available on a sustainable basis
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and also pumping less groundwater than the estimated sustainable availability during years when
precipitation is higher than normal and the demand for water for irrigation is lower.

For Lavaca County, the estimate of water demand is less than the estimate of overall groundwater
availability. While the total groundwater availability of Jackson County (about 87,876 ac-ft/yr)
exceeds groundwater demands, the portion of this groundwater available in the Colorado-Lavaca
coastal basin is less than the irrigation need in the corresponding area. This localized shortage is
about 5,050 ac-ft/yr. Thus, for these two counties the pumping of groundwater from the aquifers is
less than or just about equal to the estimate of groundwater availability. Historical data show that in
Jackson County groundwater pumping averaged about 66,000 ac-ft/yr from 1990 through 2000 and
had been as high as 136,000 ac-ft/yr in 1980.

In Wharton County, it is estimated that groundwater pumping in some years could exceed the
estimate of groundwater availability within the Lavaca Region in Wharton County. Estimated
groundwater demand in 2030 is 152,813 ac-ft/yr. As noted previously, this groundwater demand
represents peak agricultural demand combined with drought conditions. Pumpage for the last ten
years in the Lavaca Region of Wharton County has ranged from about 78,000 ac-ft/yr to an estimated
132,000 ac-ft/yr. Chemical analyses available for wells within the Lavaca Region of Wharton County
show TDS that averaged about 495 mg/L in the period of the early 1980s and averaged about 539
mg/L for samples collected in 2005. The data show very little change in the overall mineralization of
the water during a period of relatively intense irrigation and water use. It is estimated, based on the
available data and stable TDS content of the groundwater, that the strategy of overpumping the
aquifers during years when water demand is higher and precipitation is lower and pumping less
groundwater from the aquifers during years when precipitation is higher and irrigation demand is
lower should not have a significant effect on the quality of the groundwater. The Chicot and
Evangeline aquifers provide a prolific water source within most of the Lavaca Region, and the Jasper
aquifer provides groundwater in the northern and central parts of Lavaca County. The aquifers
should continue providing good quality groundwater for the pumping regime that is estimated to occur
in future decades as water is utilized for irrigation, public supply, domestic, industrial, and livestock
uses.

5.2.2 Conservation Impacts

Another issue of concern is the application of conservation measures to minimize agricultural
shortages as a first strategy. This works well as a strategy for those farms which are family owned
and operated and for as long as matching grants are available through EQIP. EQIP provides funding
for conservation in the rice industry in particular through grants for precision leveling and multiple
inlets as well as canal lining. Additional support to further reduce the out-of-pocket costs to the
farmer is also needed to ensure more widespread implementation of water conserving practices.
While the EQIP grants are helpful, it is still difficult for farmers to justify the expense of the remaining
50 percent matching share. It is also noted that much of the region relies upon tenant farmers who
have only a year-to-year contract with a landowner. Typically tenant farmers are unwilling to put up
any money for conservation purposes since they may not be able to gain the benefit of the
improvements beyond the year in which they are built. In addition, since there is an agricultural
shortage and not a municipal shortage in the region, there is not an incentive for any of the
municipalities to pay for on-farm conservation in exchange for the water saved. Whoever pays for the
conservation will have to take less water than the amount of water saved in order for there to be any
additional water for resolving the shortages. As a result of the issues noted above, the only feasible
management strategy is pumping additional groundwater during drought conditions. This strategy is
somewhat self limiting in that surface water is cheaper to pump than groundwater because of the
greater cost of pumping groundwater to the surface. As a result, when surface water is available, the
farmers are going to use it because there is a cost advantage in doing so. As a result, extra
groundwater will only be pumped during the driest years, and the groundwater pumpage will be
reduced again as soon as surface water is available. Therefore, the extra pumpage is temporary and
is not anticipated to have a long-term impact on aquifer levels in the region.
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Water conservation, including municipal, industrial, and agricultural, can have a positive impact on
water quality under some conditions but a negative impact during other conditions. Conventional
municipal and industrial wastewater treatment plants are strictly regulated with regard to suspended
solids and oxygen demanding materials. A wastewater treatment plant that provides lower flows with
the same limits on suspended solids and oxygen demanding materials will put less pounds of these
materials in the waters of the state. However, these plants face much less regulation on dissolved
solids in the effluent if, in fact, dissolved solids are regulated at all. Municipal and industrial
conservation will likely cause increases in dissolved solids concentrations because the dilution with
freshwater is less. As a result, discharge of more concentrated effluent from a dissolved solids
standpoint during dry weather conditions may have a negative effect on water quality.

Water that is applied to irrigated acreage carries nutrients, sediments, salts, and other pollutants from
the farmland. While it is intuitive that reduced flow could have a positive impact on water quality, it is
possible that the same dissolved solids loadings noted above could also provide a potential negative
impact. In the case of irrigation return flows, however, the discharge of these flows tends to occur
during low streamflow conditions, and the water from this discharge provides additional needed
streamflow for environmental purposes during these times.

A review of WAM for the Lavaca River Basin identified a number of stream segments that have no
streamflow during the driest months of prolonged drought. Since all of the municipal, nearly all of the
manufacturing water, and 80 percent or more of the irrigation water is derived from groundwater, the
reduction of the return flows through conservation will have a negative impact on streamflows during
the DOR. Municipal and manufacturing return flows are returned to the stream throughout the year,
but they are more or less constant in both the wetter and drier months depending upon the condition
of the individual wastewater collection systems. The agricultural return flows occur primarily in early
spring and then again in July. The July return flows are particularly important since July is a
historically dry month, and the return flows can often be the only flow moving in a stream reach at that
time.

Dry land agriculture would also have a similar effect on stream habitat by denying return flows to
stream segments in the lower basin. The land in LRWPA is also of such a type that makes it of
limited value for economically producing large volumes of crops other than rice, and the infrastructure
in place for rice production would not be easily converted for other crops.

5.3 Potential Changes to Aquifer Quality Due to Overdrafting

5.3.1 Distribution of Dissolved Solids

As part of the analysis of water quality for the 2011 RWP, the LRWPG elected to perform an analysis
of which aquifer layers display the highest dissolved solids concentrations. This data, in conjunction
with water level or pumpage information, could allow the GAM model output (discussed in Chapter 3)
to provide some indication of the effects of overdrafting on groundwater quality and dissolved solids
levels. A two-part process was applied to determine which wells and which aquifer layers displayed
the highest levels of dissolved solids. The data used in this analysis came from the TWDB
Groundwater Database. Well records typically listed the well number, depth, aquifer unit, and solute
results in mg/L. For wells within Jackson County, wells were listed as being in the Gulf Coast Aquifer
rather than specifying a particular aquifer unit. Analyses of relative solute levels were limited to the
period from 1990 to 2009 to focus on current aquifer conditions.

For the first stage of the investigation, the minimum, maximum, median, and average concentration
for each of ten constituents was determined for each aquifer layer. Not all constituents were sampled
simultaneously within all wells in an aquifer layer, but the majority of wells were sampled several
times over the period of interest. Results for each layer were then compared to the others to
determine if one or more aquifer layers displayed relatively high solids concentrations. Due to the
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potential for a small number of high readings to skew results for average concentration, an aquifer
layer was considered to have a high solute concentration only if both the median and average
concentration for the layer were distinctly higher than for other aquifer units. This process revealed
six constituents (sodium, potassium, sulfate, fluoride, nitrate, and total dissolved solids or TDS) which
appeared to have higher concentrations in some locations, while the remaining constituents occurred
at more uniform levels across the region. See Appendix 5A for more detailed constituent statistics.

A second analytical stage was then applied to confirm the results of the first stage. For the six
constituents of concern listed above, histograms of concentration values were calculated using ten
bins of equal size for each constituent. These histograms were then inspected for distinctive break
points in the concentration-frequency distribution, with samples with concentrations above the break
point being classed as high concentration locations. An example histogram for sodium is shown in
Table 5-1, with concentrations considered relatively high in bold italic text.

Table 5-1
Frequency Distribuition for Sodium Concentration
Conc.

(mg/L) | Frequency
0 0
42 12
84 51
126 46
168 22
210 15
252 5
294 8
336 10
378 2
420 1
More 0

Above approximately 210 mg/L of sodium, there is a sharp decline in the number of samples.
Therefore, wells with samples of 252 mg/L or higher concentration of sodium were considered to be
high concentration sites. For sodium, theses wells were primarily in the Jasper aquifer, the Catahoula
sandstone, and unspecified portions of the Gulf Coast Aquifer, along with two wells in the Evangeline
aquifer, as shown in Figure 5-1 at the end of the chapter. This closely mirrors the results of the first
stage of analysis. Histograms for constituents of concern can be found in Appendix 5A.

The highest average concentrations for potassium were calculated for the Catahoula sandstone and
Jasper Aquifer. However, wells with relatively high potassium were additionally found in a number of
other geologic formations. Most of these wells are located in the northern half of Lavaca County; two
wells, in an unspecified portion of the Gulf Coast Aquifer, are located in Jackson County south of
Lake Texana (Figure 5-2 at the end of the chapter). Relatively high sulfate levels were only identified
for a small number of wells. The majority of these were located in the northern half of Lavaca County
in the Jasper and Evangeline aquifers. A single well in the Gulf Coast Aquifer south of Lake Texana
also displayed high relative sulfate levels, as shown in Figure 5-3 at the end of the chapter. The
highest average sulfate levels were in the Jasper aquifer.

While the highest average fluoride levels occurred in the Burkeville confining unit, the majority of wells
showing high fluoride were in the unspecified Gulf Coast Aquifer south of Lake Texana (Figure 5-4 at
the end of the chapter). High concentrations were also found in several wells in various geologic
units in northern Lavaca County. A single well in the Chicot aquifer, located in western Wharton
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County near the headwater of East Carancahua Creek, showed high fluoride concentrations. High
relative nitrate concentrations were identified for only a small number of wells; these consist of three
wells in the Evangeline aquifer in Lavaca County and two wells in the Chicot aquifer in western
Wharton County, as shown in Figure 5-5 at the end of the chapter. This corresponds with
calculations of average concentration by aquifer, which identified the highest average nitrate
concentrations in the Chicot and Chicot-Evangeline aquifers. The southernmost of these two wells is
southwest of a former aluminum plant in EI Campo that is the source of a trichloroethylene plume
extending southwest from the plant. Due to the close proximity to the contamination source, water
quality at this well may be influenced by the contaminant plume from the plant; however, this
relationship is not certain.

While the analysis of average and median concentrations for TDS did not reveal high relative
concentrations for a particular geologic unit, concentrations were examined in detail due to the
importance of TDS as a water quality indicator. Wells with higher TDS levels were found in the Gulf
Coast, Evangeline, Chicot-Evangeline, Jasper-Catahoula, and Jasper Aquifers as well as the
Catahoula sandstone (Figure 5-6 at the end of the chapter). While there were more of these wells in
unspecified Gulf Coast Aquifer than for the other units, there appears to be no clear pattern of higher
TDS in any particular geologic unit.

Figure 5-7 at the end of the chapter is a composite which includes all wells identified as having high
relative concentrations of at least one major constituent. As shown in the figure, there is a clear
geographic pattern to the location of wells with higher solute concentrations. These wells are
principally clustered in the northern half of Lavaca County and in Jackson County south and west of
Lake Texana. Additionally there are a few higher concentration wells in Wharton County near El
Campo or in areas of agricultural production. This, combined with the number of aquifers showing
wells with high relative solute levels, indicates that solute concentrations within LRWPA may be more
of a function of geographic location rather than just geologic unit.

5.3.2 Relationship Between Drawdown and Dissolved Solids

In order to determine any relationships between aquifer drawdown and solute concentration, time
series of concentrations for the higher-concentration wells identified above were compared to
historical drawdown records. However, due to the limited quantity of available data, comparisons of
solute concentration and drawdown could not be made for all of the wells identified in Section 5.3.1.
(as shown in Figure 5-7). In order for any potential trends to be examined, analysis was limited to
wells with more than two data points for drawdown and for the constituents of interest. Additionally,
the date ranges of the datasets for drawdown and solute concentration must overlap. Out of the 38
points identified as having high relative dissolved solids, only five met these criteria. Four of these
were in northern Lavaca County in the Evangeline, Jasper, Burkeville, and Catahoula units, while one
was in the Gulf Coast Aquifer between Brushy Creek and the Navidad River near the northern end of
Lake Texana. Time series graphs of solute concentration and aquifer drawdown (in terms of depth
from Initially Surveyed Depth, or ISD) are included in Figures 5-8 through 5-12 at the end of the
chapter.

Due to the limited number of water quality samples taken for any single well, no clear relationship
between aquifer drawdown and solute concentrations could be determined from available data.

Thus, it is not possible to use the results of the GAM Runs from Chapter 3 to make any direct
estimates of the effect of increased groundwater use in LRWPA on groundwater quality. If a
relationship between drawdown and water quality does exist for the region, it could become apparent
after an extended period of aquifer overdrafting. Based on the GAM results shown in Chapter 3, any
change in quality tied to pumpage would likely be expressed most strongly for wells in Jackson
County and particularly for western Wharton County, as these were the areas which showed the
greatest drawdowns for the GAM Runs. Drawdown was fairly minor in the northern portion of Lavaca
County, where a significant number of high-solute wells were identified.
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5.4 Recommendations for Future Drawdown and Quality
Investigation

As noted in Section 5.3 above, the limited amount of water quality and aquifer drawdown data in
LRWPA precludes determination of any clear relationship between drawdown and groundwater
quality. As such, additional groundwater monitoring in addition to data collection currently
implemented by TWDB is recommended for the LRWPA to refine regional impacts of overpumping on
aquifer levels and in turn on water quality. Given the large amount of labor involved in sampling wells
and measuring depths and the cost for sample analysis, it would not be feasible to increase sampling
to a monthly or year-round basis for all wells. However, increased monitoring of a limited number
wells and increased monitoring under particular conditions could provide useful information on
drawdown and water quality. The wells identified as having high relative solute concentrations are
recommended for increased sampling. Coordination with Coastal Bend Groundwater Conservation
District (CBGCD) is also recommended to determine if CBGCD has suggestions for target wells or
detailed data on water quality for wells within or adjacent to LRWPA. In addition to targeting specific
wells, target wells should be monitored more frequently during periods of high pumpage. Sampling of
selected wells in rice-producing areas during the growing season may provide some indication of the
relationship between aquifer drawdown and water quality. Additionally, increasing sampling
frequency during prolonged low rainfall periods could help reveal longer-term trends in water table
decline and groundwater quality. For all sampling, water level information should be collected at the
same day as water sample collection. It is highly recommended that any expanded sampling
program involve coordination with LRWPG, LNRA, CBGCD, and the TWDB.

5.5 Impacts of Moving Water From Rural and Agricultural Areas

Currently, the water used in rural (livestock) and agricultural areas represents 95 percent of the total
water used in the Lavaca Region. The potential impacts of moving water from rural and agricultural
areas are mainly associated with socio-economic impacts to these third parties. As noted previously,
much of the water demand for irrigation in the Lavaca Region is associated with rice production.
While other crops, such as corn, cotton, milo, and similar row crops can be grown either with or
without irrigation, no such option exists for rice. In addition, the type of land that is suitable for rice is
such that it is often difficult for rice producers to find an alternative crop for those years when the land
is being rested from rice production. This results in more intensive economic pressure, since the
production from this land for any other crop is marginal at best. In much of the Lavaca Region, the
marginal quality land has already been forced out of rice production because of economic conditions.
It is further noted that for most agricultural commodities, the price is highly variable. For this reason,
the farmers need the flexibility to plant additional acreages during periods of higher than normal
prices to try to recover from years with marginal economics. If the water needed to produce
additional acreage is no longer there because it has been sold to a municipality, the economics of
farming is further impacted.

One additional area of concern from an economic standpoint is the current decline in the
infrastructure to support the rice industry. Further decreases in rice production of even a temporary
nature further threaten the economic picture for the support industries of milling, hauling, etc. Once
infrastructure for milling is taken out of service, it increases the cost of doing business for the
remaining producers in the area.

As noted previously, the impacts of moving water from rural and agricultural areas is primarily
economic. Chapter 9 contains the specific calculations of socio-economic impacts prepared by
TWDB for the Lavaca Region.
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Figure 5-1
Wells Exhibiting High Relative Sodium Concentrations






Figure 5-2
Wells Exhibiting High Relative Potassium Concentrations






Figure 5-3
Wells Exhibiting High Relative Sulfate Concentrations






Figure 5-4
Wells Exhibiting High Relative Fluoride Concentrations






Figure 5-5
Wells Exhibiting High Relative Nitrate Concentrations






Figure 5-6
Wells Exhibiting High Relative TDS Concentrations






Figure 5-7
All Wells Exhibiting High Relative Dissolved Solids Concentrations
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Appendix 5A

Water Quality Data






Table 5A.1 - Average and median Solute Concentration by Geologic Unit

Silica | Calcium | Magnesium | Sodium | Potassium | Carbonate | Bicarbonate | Sulfate | Chloride | Flouride | Nitrate Dissolved Specific Hardness
(Si02) (Ca) (Mg) (Na) (K) (CO3) (HCO3) (S0O4) (cn (F) (NO3) Solids Conductance | (CaCO3) %
Aquifer pH MG/L MG/L MG/L MG/L MGI/L MG/L MG/L MG/L MG/L MG/L MG/L MG/L micromohs MG/L Sodium SAR RSC
BMNT 7.20 14.00 92.00 14.00 39.00 2.00 0.00 247.73 3.80 41.00 0.30 1.60 427.00 775.00 287.00 13.00 0.95 0.00
CEVG 6.32 25.60 38.20 8.94 67.90 1.00 0.00 239.18 14.10 73.90 0.14 2.24 356.00 648.00 132.00 32.00 2.19 0.00
CHCT 6.31 0.70 43.80 5.93 31.10 0.52 0.00 195.26 3.00 20.00 0.11 0.18 278.00 464.00 140.00 20.00 0.95 0.00
Min GLFC 6.24 0.60 2.62 2.20 47.40 1.21 0.00 1.22 0.05 28.00 0.14 0.09 389.00 658.00 26.00 25.00 1.17 0.00
EVGL 6.58 23.00 6.70 0.50 27.50 0.51 0.00 258.71 6.36 24.30 0.13 0.09 361.00 624.00 19.00 15.00 0.68 0.00
BKVL 6.65 26.80 84.70 6.18 74.50 1.42 0.00 331.93 24.00 74.80 0.60 0.09 485.00 538.00 238.00 40.00 211 0.00
CTHL 6.65 19.00 5.40 0.20 36.40 1.60 0.00 284.34 1.00 52.40 0.30 0.09 420.00 704.00 17.00 21.00 0.93 0.00
JSPR 6.65 19.00 9.06 0.20 36.40 1.60 0.00 301.43 1.00 52.40 0.30 0.09 420.00 704.00 24.00 21.00 0.93 0.00
BMNT 7.50 23.00 144.00 22.00 53.00 2.00 0.00 363.66 7.20 179.00 0.40 5.20 619.00 1200.00 449.00 20.00 1.13 0.00
CEVG 6.90 31.50 103.30 11.20 90.05 2.11 0.00 267.87 28.95 172.90 0.28 2.77 577.50 670.00 303.50 41.50 2.37 0.34
CHCT 6.93 37.75 99.95 10.65 60.50 1.55 0.00 298.37 20.10 112.00 0.27 1.39 514.00 792.00 299.50 37.00 1.84 0.00
Med GLFC 7.30 17.60 40.70 11.60 139.00 2.46 0.00 348.09 17.00 132.00 0.47 0.18 539.00 981.50 172.00 62.00 5.96 0.99
EVGL 6.92 37.30 93.95 7.78 83.10 1.85 0.00 344.75 26.90 94.95 0.46 1.48 520.00 907.00 268.00 39.50 2.19 0.00
BKVL 6.83 28.30 88.20 8.51 94.90 2.09 0.00 383.18 24.80 91.20 1.12 0.18 535.00 755.00 256.00 43.00 2.50 0.78
CTHL 7.35 25.40 24.85 4.30 184.50 4.76 0.00 370.37 48.80 163.50 0.61 0.09 707.50 1210.00 80.00 84.00 9.54 0.03
JSPR 7.52 21.40 21.30 4.15 209.00 3.45 0.00 391.73 50.60 113.00 0.51 0.09 619.00 1073.00 72.00 89.00 12.38 4.60
BMNT 7.58 23.29 240.65 35.24 72.88 2.00 0.00 349.16 7.85 435.24 0.38 7.10 994.00 2086.71 744.88 19.29 1.19 0.09
CEVG 6.89 31.58 109.13 11.47 92.43 2.03 0.00 269.29 33.70 195.70 0.25 3.43 612.17 1037.00 319.83 41.50 2.37 0.48
CHCT 6.94 36.68 101.53 13.83 74.02 1.83 0.00 302.09 22.42 125.31 0.32 2.00 529.61 855.00 310.46 34.70 1.86 0.16
Avg GLFC 7.62 21.72 51.04 13.95 161.51 2.67 0.66 339.36 26.69 162.50 0.60 0.46 609.07 1098.32 185.33 64.05 8.34 1.93
EVGL 6.95 38.24 97.16 10.17 86.29 2.07 0.00 342.92 29.95 113.40 0.50 2.90 549.43 939.85 284.79 39.14 2.96 0.61
BKVL 6.82 35.23 88.73 8.05 90.47 2.91 0.00 368.54 26.47 90.33 0.98 0.15 525.33 746.00 255.67 43.00 2.46 0.71
CTHL 7.27 39.33 50.00 6.25 197.40 6.56 0.00 390.51 48.05 160.51 0.62 0.21 701.63 1184.55 151.19 71.63 10.66 2.59
JSPR 7.42 33.89 29.84 3.40 226.04 4.97 0.00 407.19 55.23 148.80 0.56 0.28 703.67 1186.08 88.78 81.44 13.02 3.46
BMNT 8.30 27.00 692.00 94.00 198.00 2.00 0.00 400.27 12.00{ 1680.00 0.50 16.00 2819.00 6355.00/ 2113.00 27.00 1.88 0.80
CEVG 7.33 37.80 184.00 13.60 124.00 2.89 0.00 308.75 59.30 342.00 0.34 6.34 910.00 1617.00 516.00 52.00 2.57 1.46
CHCT 7.38 59.40 190.00 36.90 133.00 4.09 0.00 396.61 50.20 236.00 0.98 5.30 779.00 1368.00 524.00 45.00 2.94 1.07
Max GLFC 30.00 43.50 162.00 42.40 418.00 7.19 18.72 414.92 383.00 569.00 1.90 6.07 1217.00 2370.00 544.00 95.00 25.54 6.20
EVGL 7.79 64.10 179.00 25.00 264.00 5.93 0.00 525.96 102.00 419.00 1.21 13.63 1148.00 1646.00 550.00 97.00 26.50 8.24
BKVL 6.96 50.60 93.30 9.47 102.00 5.22 0.00 390.51 30.60 105.00 1.22 0.18 556.00 936.00 273.00 46.00 2.78 1.30
CTHL 7.72 82.40 110.00 21.30 320.00 12.60 0.00 668.75 90.30 279.00 1.23 1.59 911.00 1660.00 310.00 97.00 31.53 10.61
JSPR 7.72 82.40 110.00 5.42 320.00 11.50 0.00 630.91 90.30 279.00 1.23 1.59 911.00 1660.00 288.00 97.00 26.69 9.87

Note: Red text indicates geologic units of high relative solute concentration.
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Table 5A.2 - Constituent Frequency Histograms

Potassium
Conc Sample
(mgll) Count
0 0
1.7 47
3.4 81
5.1 23
6.8 9
8.5 5
10.2 1
11.9 3
13.6 2
15.3 0
17 2
More 0
Fluoride
Conc Sample
(mgll) Count
0 1
0.22 24
0.44 70
0.66 38
0.88 20
1.1 4
1.32 6
1.54 3
1.76 3
1.98 1
2.2 1
More 0
TDS
Conc Sample
(mg/l) Count
0 0
137 0
274 0
411 29
548 55
685 39
822 30
959 14
1096 2
1233 2
1370 1
More 0

Note: Concentrations shown in blue italic considered relatively high.
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Figure 5A.1 - Constituent Frequency Histogram for Sodium
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Figure 5A.3 - Constituent Frequency Histogram for Sulfate
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Figure 5A.5 - Constituent Frequency Histogram for Nitrate
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Analysis of Garwood IBT

Chapter 4 discussed a number of potential impacts within the Lavaca River Basin caused by a
hypothetical Garwood IBT through a bed and banks conveyance in the Lavaca Basin. Due to the
potential for alteration of Lake Texana Levels (which was confirmed in Chapter 4) and associated
impacts on environmental flow and interruptible supply triggers, LRWPG elected to perform additional
analysis of the Garwood IBT. The way in which Lake Texana would be used to convey water from
the Corpus Christi’'s Garwood right may impact local irrigators who have the opportunity to divert
interruptible supplies from the reservoir when lake levels are above a certain threshold. In turn, these
operating rules may impact the volume of water that can be successfully diverted through Lake
Texana to Corpus Christi.

1.1 Overview

As noted in Chapter 4, the monthly distribution of the Garwood IBT was obtained from the Colorado
Basin WAM. This pattern, along with the monthly usage distribution for irrigation, is shown in Figure
5-13.

Figure 5-13
Monthly Use Distribution for Irrigation and Garwood IBT

25.0%
——Irrigation Pattern

20.0% N\ Garwood Pattern

15.0% -

10.0% /

5.0% //
0.0%

Percent of Annual Volume

The irrigation distribution pattern is strongly peaked for the middle of the year, with relatively little use
during the winter months. This pattern is based on typical rice irrigation, which dominates water
demands in the region. The pattern of the Garwood IBT shows some mild peaking around July and
August but due to its more municipal nature is relatively flat in comparison with the irrigation pattern.
There is, however, some overlap in the peaks for the IBT and irrigation diversions. In the event that
the IBT were junior to Lake Texana, the increased reservoir inflows would potentially increase
reservoir levels during the summer months; in turn, this could raise the reservoir level above 43 feet
and give upstream irrigators increased acces to water when their demand is the highest. However,
as noted in Chapter 4, the IBT would likely not be judged feasible unless the bed and banks transfer
was senior to Lake Texana and upstream irrigators. Additionally, Chapter 4 demonstrated that at a
senior priority the Garwood IBT would result in lower storage levels in the lake. The impacts of the
Garwood IBT on lake levels and interruptible supply during the drought of record (DOR) is discussed
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in greater detail below. For purposes of this study, the drought of record was conceded to include
1950 through 1957. The analyses below rely on the same model runs discussed in Chapter 4 and
are centered on the subset of the results during the DOR.

1.2 Reservoir Levels
Changes to monthly median reservoir levels and storage volume are shown in Table 5-2.

Table 5-2
Median DOR Lake Levels for WAM Simulations

Median Water Surface
Median Storage Volume Elevation
(ac-ft) (ft above MSL)

Month Base IBT Change | Base IBT | Change
1| 99,493 | 98,484 -1,009 26.3 | 26.0 -0.3
2| 99,903 | 98,901 -1,002 26.4 | 26.1 -0.3
3| 104,211 | 103,249 -962 275 | 273 -0.3
4| 124,547 | 124,364 -184 329 | 32.9 0.0
5| 131,725 | 131,519 -206 34.8 | 34.8 -0.1
6 | 130,957 | 128,794 -2,164 34.6 | 34.0 -0.6
71 119,628 | 117,488 -2,140 316 | 31.0 -0.6
8 | 108,594 | 107,343 -1,251 28.7 | 284 -0.3
9| 116,753 | 115,688 -1,065 30.9 | 30.6 -0.3
10 | 117,574 | 116,534 -1,041 31.1 ] 30.8 -0.3
11 | 111,539 | 110,506 -1,033 29.5 | 29.2 -0.3
12 | 105,519 | 104,499 -1,020 279 | 276 -0.3

As with the results for the entire period of record discussed in Chapter 4, reservoir levels during the
DOR are reduced due to the Garwood IBT. This decrease was previously noted to be due to the
Garwood IBT increasing the environmental flows passthrough requirement for Lake Texana without
contributing water toward meeting those flows. The connection is less obvious for the DOR since the
stricter level of environmental flow restriction is enacted when Lake Texana is above 78.18 percent
capacity (approx. 35 ft elevation) and the median reservoir levels for the base model during the DOR
are below that level. Thus, it would appear that since the stricter passthrough requirement is not
active for as many months that the impact of the Garwood IBT would be reduced. However, at the
beginning of the drought of record reservoir levels were still high enough to require the higher
environmental flow restriction. For the model with the Garwood IBT, this means that Lake Texana
has to pass more flows rather than refilling, and hence lake levels drop more rapidly than for the base
model. As the drought worsens, the lake levels in the Garwood IBT model were already lower and
therefore cannot recover as quickly as in the base model.

1.3 Interruptible Supplies

For both the base and Garwood IBT models, access to interruptible irrigation supplies was limited
during the drought of record. Out of the eight years included in the drought of record analysis, only
during four (50 percent) were interruptible supplies available. This is substantially lower than the
simulation period as a whole, for which at least some interruptible supplies are available 74 percent of
the time on an annual basis. Annual interruptible supply diversions for the DOR are included in

Table 5-3.
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Table 5-3
Annual Interruptible Supply Diversions for DOR

Interruptible
Supply Diversion
(ac-ft)

Year Base IBT
1950 646 646
1951 0 0
1952 2,786 2,729
1953 748 756
1954 0 0
1955 0 0
1956 0 0
1957 5,163 5,148

For four of the eight years in the drought of record, interruptible supplies were completely unavailable.
For the remaining four years examined in the DOR, the presence of the Garwood IBT caused no
change in one years, an increase in available supply for one year, and a decrease for two years.
However, these changes are small, amounting to a change of two percent or less for any given year
and a decrease of 0.7 percent across the DOR. For the entire 57-year simulation period, the
Garwood IBT reduces the availability of interruptible supply for irrigation by 4.1 percent. Under true
DOR conditions this reduction may have limited impact from an irrigation perspective. It is possible
that during prolonged drought conditions irrigators would either resort to overpumping of groundwater
or be forced to reduce crop acreage in response to limited water resources. Should crop acreage be
substantially reduced during drought conditions, irrigators may not be able to take full advantage of
interruptible supplies.

1.4 Lake Texana Passthroughs

Impacts of the Garwood IBT on environmental passthrough flows for Lake Texana were discussed in
Chapter 4 for the entire model simulation period. As noted previously, inflows to Lake Texana with
and without the Garwood IBT were used to estimate the change in passthrough requirements caused
by the additional IBT flow. For the DOR period, this change is presented in Table 5-4.

Table 5-4
Increase in Lake Texana Passthroughs
From Garwood IBT

Total A
Year (ac-ft)

1950 14,468
1951 0
1952 11,324
1953 17,657

1954 2,402
1955 0
1956 0

1957 11,324

As shown in the table, the additional environmental flows passthrough caused by the Garwood IBT
ranges from 0 to nearly 18,000 acre-feet per year (average of 7,147 acre-feet per year). Over the
DOR period, the Garwood right would have to sacrifice 20 percent of its volume if required to make
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up this difference. This is less than the 35 percent loss for the full simulation period, due to reservoir
levels being largely below 78.18 percent capacity during DOR. However, this still represents a
significant loss over a relatively small portion of the transmission distance to Corpus Christi.
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Chapter 6 — Water Conservation and Drought
Management Plans

This chapter presents the minimum necessary requirements for conservation plans and drought
contingency plans as well as the model conservation plans and drought contingency plans for the
various water user categories. The model conservation plans and drought contingency plans were
developed specifically for the Lavaca Region in accordance with and as described in Texas Water
Code 11.1271 and 11.1272. It is recognized that the predominant water use in LRWPA is for
irrigation purposes. The greatest impact in reducing water usage in the Lavaca Region will be from
conservation in the irrigation of rice, which represents a projected 82 percent of the total water used.
However, the current rules for conservation plans and for drought contingency plans are geared more
toward wholesale and retail water public water suppliers. The following sections discuss who is
required to have plans and what the plans, if required, must contain. Sample drought contingency
plans are included at the end of the chapter.

Additionally, LRWPG opted to survey each municipal WUG concerning water conservation measures
implemented and measures planned, as well as any measured impacts of conservation and drought
contingency practices which have already been implemented. The survey also requested information
on water accountability and steps taken to increase accountability. A sample cover letter and survey
form are included in Appendix 6A. Surveys were mailed to the WUGs on May 4™ 2009. If no
response was received within one month, a minimum of three follow up calls were made to the
WUGS (Appendix 6B). A total of five responses were received; of these, only El Campo and
Hallettsville have approved new drought contingency plans since the 2006 RWP and only Moulton
has enacted its drought contingency plan. The new drought contingency plan for Hallettsville is
identical to that used in the 2006 RWP, and only minor changes were made in the EI Campo Plan.
The most recent water conservation and drought contingency plans for LRWPA are included in
Appendix 6C. Survey results for both water conservation and drought contingency measures are
discussed in greater detail below.

6.1 Existing Water Conservation and Drought Management Plans
in LRWPA

For the 2006 RWP, drought contingency plans were obtained from all seven of the municipal water
providers in LRWPA to serve as a summary of existing drought planning within LRWPA. The drought
contingency plan for the only WWP in the region, LNRA, was also compiled into this regional
summary. These documents are found in Appendix 6B, with updated drought contingency plans
replacing those from the 2006 RWP where available.

A variety of triggers have been specified by the different water supplies as initiators of water shortage
conditions. These triggers include a threshold level of total water use, well levels, and conditions
caused by mechanical failure of water service systems. Strategies planned for dealing with drought
conditions included restrictions on water use for irrigation, vehicle washing, and construction. The
amount of water saved for each drought response conditions varied by community. Table 6.1 shows
the ranges of expected water conservation for each stage of response.
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Table 6-1
Range of Anticipated Savings From Drought Contingency Plans

Response Shortage Lower Limit % | Upper Limit %
Level Condition Savings Savings
1 Mild 5 10
2 Moderate 10 20
3 Severe 15 30
4 Critical 20 40
5 Emergency 25 50
6 Water Allocation Unspecified Unspecified

Water conservation plans were also included with the drought contingency plans for the Cities of
Shiner and Yoakum for the 2006 RWP. El Campo included a water conservation plan along with their
new drought contingency plan for the 2011 RWP. These documents include the following
recommendations for reducing municipal water demands:

e Public Education — distribution of conservation materials through mail distribution and published
articles.

e Plumbing Code — setting plumbing standards for new construction and replacement in existing
structures.

e Retrofit Program — encouraging the replacement of plumbing devices with water saving devices
by informing the public on where to obtain these devices and encouraging the sale of such
fixtures.

e Water Rate Structure — using a conservation water rate structure to discourage the excessive
use of water.

e Metering — scheduling regular meter testing programs.

e Water Conservation Landscaping — encouraging the use of plants with low water demands
through public education.

e |eak Detection and Repair — through electronic and traditional monitoring of water use and
water system infrastructure.

6.1.1 Municipal Uses by Public Water Suppliers*

Water conservation plans for municipal water use by public water suppliers (i.e., documented Lavaca
Regional Municipal WUGSs) must include specific information. If the plans do not provide information
for each requirement, the public water supplier shall include in the plans an explanation of why the
requirement is not applicable. The required water conservation plan information for municipal uses
by public drinking water suppliers is as follows:

! Information in this subsection was obtained from the Texas Administrative Code, TAC Title 30 Part 1
Chapter 288 Subchapter A Rule 288.2
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A utility profile including, but not limited to, information regarding population and customer data,
water use data, water supply system data, and wastewater system data.

Specification of conservation goals including, but not limited to, municipal per capita water use
goals, the basis for the development of such goals, and a time frame for achieving the specified
goals (until May 1, 2005).

Specific, quantified 5- and 10-year targets for water savings to include goals for water loss
programs and goals for municipal use in gallons per capita per day (gpcd). The goals established
by a public water supplier under this subparagraph are not enforceable.

Metering device(s) within an accuracy of plus or minus 5.0 percent in order to measure and
account for the amount of water diverted from the source of supply.

A program for universal metering of both customer and public uses of water, for meter testing and
repair, and for periodic meter replacement.

Measures to determine and control unaccounted-for uses of water (for example: periodic visual
inspections along distribution lines, or annual or monthly audits of the water system to determine
illegal connections and abandoned services, etc.).

A program of continuing public education and information regarding water conservation.

A water rate structure which is not “promotional,” i.e., a rate structure which is cost-based and
which does not encourage the excessive use of water.

A reservoir systems operations plan, if applicable, providing for the coordinated operation of
reservoirs owned by the applicant within a common watershed or river basin in order to optimize
available water supplies.

A means of implementation and enforcement which should be shown by either of the following:

1.A copy of the ordinance, resolution, or tariff indicating official adoption of the water
conservation plan by the water supplier, or

2.A description of the authority by which the water supplier will implement and enforce the
conservation plan.

Documentation of coordination with LRWPG for the service area of the public water supplier to
ensure consistency with the appropriate, approved Lavaca RWP.

Water conservation plans for municipal uses by public drinking water suppliers serving a current
population of 5,000 or more and/or a projected population of 5,000 or more within the next 10 years
subsequent to the effective date of the plan must also include the following information:

A program of leak detection, repair, and water loss accounting for the water transmission,
delivery, and distribution system to control unaccounted-for uses of water.

A record management system to record water pumped, water deliveries, water sales, and water
losses that allows for the desegregation of water sales and uses into residential, commercial,
public and institutional, and industrial users.
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e Arequirement in every wholesale water supply contract entered into or renewed after official
adoption of the plan (by either ordinance, resolution, or tariff), and including any contract
extension, that each successive wholesale customer develop and implement a water
conservation plan or water conservation measures using the applicable elements in this chapter.
If the customer intends to resell the water, the contract between the initial supplier and customer
must provide that the contract for the resale of the water must have water conservation
requirements so that each successive customer in the resale of the water will be required to
implement water conservation measures in accordance with the provisions of this chapter.

If the conservation goals cannot be achieved through the minimum conservation plan requirements,
the water supplier can implement water conservation strategies to help achieve their goals. TCEQ
can also require the water supplier to implement a conservation best management practices (BMP)

strategy to achieve the goals set in the conservation plan. Some of the water conservation BMPs are

listed below, and a more detailed list can be found in the Water Conservation Best Management
Practices Guide, Report 362, TWDB, November 2004.

e Conservation-oriented water rates and water rate structures such as uniform or increasing block
rate schedules, and/or seasonal rates, but not flat rate or decreasing block rates.

e Adoption of ordinances, plumbing codes, and/or rules requiring water-conserving plumbing
fixtures to be installed in new structures and existing structures undergoing substantial
modification or addition.

e A program encouraging the replacement or retrofit of existing structures built prior to 1991 with
water conserving plumbing fixtures.

e Reuse and/or recycling of wastewater and/or graywater.

e A program for pressure control and/or reduction in the distribution system and/or for customer
connections.

e A program and/or ordinance(s) for landscape water management.
e A method for monitoring the effectiveness and efficiency of the water conservation plan.

e Any other water conservation practice, method, or technique which the water supplier shows to
be appropriate for achieving the stated goal or goals of the water conservation plan.

A water conservation plan prepared in accordance with 31 TAC §363.15 (relating to the Required
Water Conservation Plan) of the TWDB, and substantially meeting the requirements of this section
and other applicable commission rules, may be submitted to meet application requirements in
accordance with a memorandum of understanding between the commission and TWDB.

Beginning May 1, 2005, a public water supplier for municipal use shall review and update its water
conservation plan, as appropriate, based on an assessment of previous 5- and 10-year targets and
any other new or updated information. The public water supplier for municipal use shall review and

update the next revision of its water conservation plan no later than May 1, 2009, and every five years

after that date to coincide with LRWPG’s RWP update.
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6.1.2 Industrial or Mining?®

Water conservation plans for industrial or mining uses of water must provide the information as
outlined below. If the plan does not provide information for each requirement, the industrial or mining
water user shall include in the plan an explanation of why the requirement is not applicable. Water
conservation plans for industrial or mining uses of water should include at a minimum the following
information.

e A description of the use of the water in the production process, including how the water is
diverted and transported from the source(s) of supply, how the water is utilized in the production
process, and the estimated quantity of water consumed in the production process and, therefore,
unavailable for reuse, discharge, or other means of disposal.

e Until May 1, 2005, specification of conservation goals, the basis for the development of such
goals, and a time frame for achieving the specified goals.

e Beginning May 1, 2005, specific, quantified 5- and 10-year targets for water savings and the basis
for the development of such goals. The goals established by industrial or mining water users
under this paragraph are not enforceable.

e A description of the device(s) and/or method(s) within an accuracy of plus or minus 5.0 percent to
be used in order to measure and account for the amount of water diverted from the source of

supply.
e | eak-detection, repair, and accounting for water loss in the water distribution system.

e Application of state-of-the-art equipment and/or process modifications to improve water use
efficiency.

e Any other water conservation practice, method, or technique which the user shows to be
appropriate for achieving the stated goal or goals of the water conservation plan.

Beginning May 1, 2005, an industrial or mining water user shall review and update its water
conservation plan, as appropriate, based on an assessment of previous 5- and 10-year targets and
any other new or updated information. The industrial or mining water user shall review and update
the next revision of its water conservation plan no later than May 1, 2009, and every five years after
that date to coincide with LRWPG RWP update.

6.1.3 Agriculture®

A water conservation plan for agricultural use of water must provide information in response to the
following subsections. If the plan does not provide information for each requirement, the agricultural
water user must include in the plan an explanation of why the requirement is not applicable.

e For an individual agricultural user other than irrigation:

2 Information in this subsection was obtained from the Texas Administrative Code, TAC Title 30 Part 1
Chapter 288 Subchapter A Rule 288.3

3 Information in this subsection was obtained from the Texas Administrative Code, TAC Title 30 Part 1

Chapter 288 Subchapter A Rule 288.4
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e A description of the use of the water in the production process, including how the water is
diverted and transported from the source(s) of supply, how the water is utilized in the production
process, and the estimated quantity of water consumed in the production process and, therefore,
unavailable for reuse, discharge, or other means of disposal.

e Until May 1, 2005, specification of conservation goals, the basis for the development of such
goals, and a time frame for achieving the specified goals.

e Beginning May 1, 2005, specific, quantified 5- and 10-year targets for water savings and the basis
for the development of such goals. The goals established by agricultural water users under this
subparagraph are not enforceable.

e A description of the device(s) and/or method(s) within an accuracy of plus or minus 5.0 percent to
be used in order to measure and account for the amount of water diverted from the source of

supply.
e | eak-detection, repair, and accounting for water loss in the water distribution system.

e Application of state-of-the-art equipment and/or process modifications to improve water use
efficiency.

e Any other water conservation practice, method, or technique which the user shows to be
appropriate for achieving the stated goal or goals of the water conservation plan.

For an individual irrigation user:

e A description of the irrigation production process which shall include, but is not limited to, the type
of crops and acreage of each crop to be irrigated, monthly irrigation diversions, any seasonal or
annual crop rotation, and soil types of the land to be irrigated.

e A description of the irrigation method or system and equipment including pumps, flow rates,
plans, and/or sketches of the system layout.

e A description of the device(s) and/or methods within an accuracy of plus or minus 5.0 percent to
be used in order to measure and account for the amount of water diverted from the source of

supply.

e Until May 1, 2005, specification of conservation goals including, where appropriate, quantitative
goals for irrigation water use efficiency and a pollution abatement and prevention plan.

e Beginning May 1, 2005, specific, quantified 5- and 10-year targets for water savings including,
where appropriate, quantitative goals for irrigation water use efficiency and a pollution abatement
and prevention plan. The goals established by an individual irrigation water user under this
subparagraph are not enforceable.

e Water-conserving irrigation equipment and application system or method including, but not limited
to, surge irrigation, low pressure sprinkler, drip irrigation, and nonleaking pipe.

e | eak-detection, repair, and water-loss control.
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e Scheduling the timing and/or measuring the amount of water applied (e.g., soil moisture
monitoring).

e Land improvements for retaining or reducing runoff and increasing the infiltration of rain and
irrigation water including, but not limited to, land leveling, furrow diking, terracing, and weed
control.

e Tailwater recovery and reuse.

e Any other water conservation practice, method, or technique which the user shows to be
appropriate for preventing waste and achieving conservation.

For a system providing agricultural water to more than one user:

e A system inventory for the suppliers:

o0 Structural facilities including the supplier's water storage, conveyance, and delivery
structures.

0 Management practices, including the supplier’'s operating rules and regulations, water
pricing policy, and a description of practices and/or devices used to account for water
deliveries.

o0 A user profile including square miles of the service area, the number of customers taking
delivery of water by the system, the types of crops, the types of irrigation systems, the
types of drainage systems, and total acreage under irrigation, both historical and
projected.

e Until May 1, 2005, specification of water conservation goals, including maximum allowable losses
for the storage and distribution system.

e Beginning May 1, 2005, specific, quantified 5- and 10-year targets for water savings including
maximum allowable losses for the storage and distribution system. The goals established by a
system providing agricultural water to more than one user under this subparagraph are not
enforceable.

e A description of the practice(s) and/or device(s) which will be utilized to measure and account for
the amount of water diverted from the source(s) of supply.

e A monitoring and record management program of water deliveries, sales, and losses.
e A leak-detection, repair, and water loss control program.

e A program to assist customers in the development of on-farm water conservation and pollution
prevention plans and/or measures.

e Arequirement in every wholesale water supply contract entered into or renewed after official
adoption of the plan (by either ordinance, resolution, or tariff), and including any contract
extension, that each successive wholesale customer develop and implement a water
conservation plan or water conservation measures using the applicable elements in this chapter.
If the customer intends to resell the water, the contract between the initial supplier and customer
must provide that the contract for the resale of the water must have water conservation
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requirements so that each successive customer in the resale of the water will be required to
implement water conservation measures in accordance with applicable provisions of this chapter.

e Official adoption of the water conservation plan and goals, by ordinance, rule, resolution, or tariff,
indicating that the plan reflects official policy of the supplier.

e Any other water conservation practice, method, or technique which the supplier shows to be
appropriate for achieving conservation.

e Documentation of coordination with RWPGs in order to ensure consistency with appropriate
approved regional water plans.

A water conservation plan prepared in accordance with the rules of the U.S. Department of
Agriculture’s NRCS, TSSWCB, or other federal or state agencies and substantially meeting the
requirements of this section and other applicable commission rules may be submitted to meet
application requirements in accordance with a memorandum of understanding between the
commission and that agency.

Beginning May 1, 2005, an agricultural water user shall review and update its water conservation
plan, as appropriate, based on an assessment of previous 5- and 10-year targets and any other new
or updated information. An agricultural water user shall review and update the next revision of its
water conservation plan no later than May 1, 2009, and every five years after that date to coincide
with LRWPG RWP update.

6.1.4 Wholesale Water Providers®*

A water conservation plan for a WWP must provide information in response to each of the following
paragraphs. If the plan does not provide information for each requirement, WWP shall include in the
plan an explanation of why the requirement is not applicable. All water conservation plans for WWPs
must include the following elements:

e A description of the wholesaler’s service area, including population and customer data, water use
data, water supply system data, and wastewater data.

e Until May 1, 2005, specification of conservation goals including, where appropriate, target per
capita water use goals for the wholesaler’s service area, maximum acceptable unaccounted-for
water, the basis for the development of these goals, and a time frame for achieving these goals.

e Beginning May 1, 2005, specific, quantified 5- and 10-year targets for water savings including,
where appropriate, target goals for municipal use in gpcd for the wholesaler’s service area,
maximum acceptable unaccounted-for water, and the basis for the development of these goals.
The goals established by wholesale water suppliers under this subparagraph are not enforceable.

e A description as to which practice(s) and/or device(s) will be utilized to measure and account for
the amount of water diverted from the source(s) of supply.

e A monitoring and record management program for determining water deliveries, sales, and
losses.

* Information in this subsection was obtained from the Texas Administrative Code, TAC Title 30 Part 1
Chapter 288 Subchapter A Rule 288.5
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e A program of metering and leak detection and repair for the wholesaler’'s water storage, delivery,
and distribution system.

e Arequirement in every water supply contract entered into or renewed after official adoption of the
water conservation plan, and including any contract extension, that each successive wholesale
customer develop and implement a water conservation plan or water conservation measures
using the applicable elements of this chapter. If the customer intends to resell the water, the
contract between the initial supplier and customer must provide that the contract for the resale of
the water must have water conservation requirements so that each successive customer in the
resale of the water will be required to implement water conservation measures in accordance with
applicable provisions of this chapter.

e A reservoir systems operations plan, if applicable, providing for the coordinated operation of
reservoirs owned by the applicant within a common watershed or river basin. The reservoir
systems operations plans shall include optimization of water supplies as one of the significant
goals of the plan.

¢ A means for implementation and enforcement, which shall be evidenced by a copy of the
ordinance, rule, resolution, or tariff, indicating official adoption of the water conservation plan by
the water supplier; and a description of the authority by which the water supplier will implement
and enforce the conservation plan.

e Documentation of coordination with RWPGs for the service area of the wholesale water supplier
in order to ensure consistency with the Lavaca Regional Water Plan.

Additional Conservation Strategies

Any combination of the following strategies shall be selected by WWP, in addition to the minimum
requirements of paragraph (1) of this section, if they are necessary in order to achieve the stated
water conservation goals of the plan. The commission may require by commission order that any of
the following strategies be implemented by WWP if the commission determines that the strategies are
necessary in order for the conservation plan to be achieved:

e Conservation-oriented water rates and water rate structures such as uniform or increasing block
rate schedules, and/or seasonal rates, but not flat rate or decreasing block rates.

e A program to assist agricultural customers in the development of conservation pollution
prevention and abatement plans.

e A program for reuse and/or recycling of wastewater and/or graywater.

e Any other water conservation practice, method, or technique which the wholesaler shows to be
appropriate for achieving the stated goal or goals of the water conservation plan.

Review and update requirements. Beginning May 1, 2005, WWP shall review and update its water
conservation plan, as appropriate, based on an assessment of previous 5- and 10-year targets and
any other new or updated information. WWP shall review and update the next revision of its water
conservation plan no later than May 1, 2009, and every five years after that date to coincide with the
Lavaca Regional Water Planning Group’s RWP update.
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6.1.5 Other Water Uses®

A water conservation plan for any other purpose or use not covered in this subchapter shall provide
information where applicable about those practices, techniques, and technologies that will be used to
reduce the consumption of water, prevent or reduce the loss or waste of water, maintain or improve
the efficiency in the use of water, increase the recycling and reuse of water, or prevent the pollution of
water.

Model water conservation plans specifically for the Lavaca Region were developed for each water
use category and are located at the end of this chapter.

6.2 Drought Contingency Plan®

Drought contingency plans can be required by the TCEQ/TWDB for certain applicants and water
rights’ holders.

e The commission shall by commission rule require wholesale and retail public water suppliers and
irrigation districts to develop drought contingency plans consistent with the appropriate approved
regional water plan to be implemented during periods of water shortages and drought.

e The wholesale and retail public water suppliers and irrigation districts shall provide an opportunity
for public input during preparation of their drought contingency plans and before submission of
the plans to the commission.

Beginning in May 2005, the following are additional requirements in the drought contingency plan:

e Specific, quantified targets for water use reductions are to be achieved during periods of water
shortages and drought. The entity preparing the plan shall establish the targets.

e The commission and the board by joint rule shall identify quantified target goals for drought
contingency plans that wholesale and retail public water suppliers, irrigation districts, and other
entities may use as guidelines in preparing drought contingency plans. Goals established under
this subsection are not enforceable requirements.

The commission and the board jointly shall develop model drought contingency programs for different
types of water suppliers that suggest BMPs for accomplishing the highest practicable levels of water
use reductions achievable during periods of water shortages and drought for each specific type of
water supplier.

6.2.1 Municipal Uses by Public Water Suppliers’

Drought contingency plans for retail public water suppliers, where applicable, and for public water
suppliers, must include the following minimum elements.

e Preparation of the plan shall include provisions to actively inform the public and affirmatively
provide opportunity for public input. Such acts may include, but are not limited to, having a public

® Information in this subsection was obtained from the Texas Administrative Code, TAC Title 30 Part 1
Chapter 288 Subchapter A Rule 288.6

® Model drought contingency plans specifically for Lavaca Region were developed for each water use
category and are located at the end of this chapter.

" Information in this subsection was obtained from the Texas Administrative Code, TAC Title 30 Part 1
Chapter 288 Subchapter A Rule 288.20
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meeting at a time and location convenient to the public and providing written notice to the public
concerning the proposed plan and meeting.

e Provisions shall be made for a program of continuing public education and information regarding
the drought contingency plan.

e The drought contingency plan must document coordination with RWPGs for the service area of
the retail public water supplier to ensure consistency with the appropriate approved regional
water plans.

e The drought contingency plan must include a description of the information to be monitored by
the water supplier and specific criteria for the initiation and termination of drought response
stages, accompanied by an explanation of the rationale or basis for such triggering criteria.

e The drought contingency plan must include drought or emergency response stages providing for
the implementation of measures in response to at least the following situations:

Reduction in available water supply up to a repeat of DOR.

Water production or distribution system limitations.

Supply source contamination.

©O O O O

System outage due to the failure or damage of major water system components (e.g.,
pumps).

e The drought contingency plan must include specific, quantified targets for water use reductions to
be achieved during periods of water shortage and drought. The entity preparing the plan shall
establish the targets. The goals established by the entity under this subparagraph are not
enforceable.

e The drought contingency plan must include the specific water supply or water demand
management measures to be implemented during each stage of the plan including, but not limited
to, the following:

o0 Curtailment of nonessential water uses.

o Utilization of alternative water sources and/or alternative delivery mechanisms with the
prior approval of the executive director as appropriate
(e.g., interconnection with another water system, temporary use of a non-municipal water
supply, use of reclaimed water for non-potable purposes, etc.).

e The drought contingency plan must include the procedures to be followed for the initiation or
termination of each drought response stage, including procedures for notification of the public.

e The drought contingency plan must include procedures for granting variances to the plan.

e The drought contingency plan must include procedures for the enforcement of mandatory water
use restrictions, including specification of penalties (e.g., fines, water rate surcharges,
discontinuation of service) for violations of such restrictions.

Privately owned water utilities shall prepare a drought contingency plan in accordance with this
section and incorporate such plan into their tariff.
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Any water supplier that receives all or a portion of its water supply from another water supplier shall
consult with that supplier and shall include in the drought contingency plan appropriate provisions for
responding to reductions in that water supply. A wholesale or retail water supplier shall notify the
executive director within five business days of the implementation of any mandatory provisions of the
drought contingency plan.

The retail public water supplier shall review and update, as appropriate, the drought contingency plan,
at least every five years, based on new or updated information, such as the adoption or revision of
the Lavaca Regional Water Plan.

6.2.2 Irrigation Uses®

A drought contingency plan for an irrigation use, where applicable, must include the following
minimum elements. Drought contingency plans for irrigation water suppliers must include policies
and procedures for the equitable and efficient allocation of water on a pro rata basis during times of
shortage in accordance with Texas Water Code, §11.039. Drought contingency plans for irrigation
water suppliers should include at a minimum the following information:

e Preparation of the plan shall include provisions to actively inform and to affirmatively provide
opportunity for users of water from the irrigation system to provide input into the preparation of
the plan and to remain informed of the plan. Such acts may include, but are not limited to, having
a public meeting at a time and location convenient to the water users and providing written notice
to the water users concerning the proposed plan and meeting.

e The drought contingency plan must document coordination with the RWPGs to ensure
consistency with the appropriate approved regional water plans.

e The drought contingency plan must include water supply criteria and other considerations for
determining when to initiate or terminate water allocation procedures, accompanied by an
explanation of the rationale or basis for such triggering criteria.

e The drought contingency plan must include specific, quantified targets for water use reductions to
be achieved during periods of water shortage and drought. The entity preparing the plan shall
establish the targets. The goals established by the entity under this subparagraph are not
enforceable.

e The drought contingency plan must include methods for determining the allocation of irrigation
supplies to individual users.

e The drought contingency plan must include a description of the information to be monitored by
the water supplier and the procedures to be followed for the initiation or termination of water
allocation policies.

e The drought contingency plan must include procedures for use in accounting during the
implementation of water allocation policies.

e The drought contingency plan must include policies and procedures, if any, for the transfer of
water allocations among individual users within the water supply system or to users outside the
water supply system.

8 Information in this subsection was obtained from the Texas Administrative Code, specifically TAC
Title 30 Part 1 Chapter 288 Subchapter A Rule 288.21
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The drought contingency plan must include procedures for the enforcement of water allocation
policies, including specification of penalties for violations of such policies and for wasteful or
excessive use of water.

Wholesale water customers. Any irrigation water supplier that receives all or a portion of its water
supply from another water supplier shall consult with that supplier, and shall include in the
drought contingency plan appropriate provisions for responding to reductions in that water supply.

Protection of public water supplies. Any irrigation water supplier that also provides or delivers
water to a public water supplier(s) shall consult with that public water supplier(s) and shall include
in the plan, mutually agreeable and appropriate provisions to ensure an uninterrupted supply of
water necessary for essential uses relating to public health and safety. Nothing in this provision
shall be construed as requiring the irrigation water supplier to transfer irrigation water supplies to
non-irrigation use on a compulsory basis or without just compensation.

Irrigation water users shall review and update, as appropriate, the drought contingency plan at least
every five years, based on new or updated information such as adoption or revision of the Lavaca
RWP.

6.2.3 Wholesale Water Providers®

A drought contingency plan for a WWP should include at a minimum the following information:

Preparation of the plan shall include provisions to actively inform the public, to affirmatively
provide opportunity for user input in the preparation of the plan and for informing wholesale
customers about the plan. Such acts may include, but are not limited to, having a public meeting
at a time and location convenient to the public and providing written notice to the public
concerning the proposed plan and meeting.

The drought contingency plan must document coordination with LRWPG for the service area of
WWP to ensure consistency with the Lavaca Regional Water Plan.

The drought contingency plan must include a description of the information to be monitored by
the water supplier and specific criteria for the initiation and termination of drought response
stages, accompanied by an explanation of the rationale or basis for such triggering criteria.

The drought contingency plan must include a minimum of three drought or emergency response
stages providing for the implementation of measures in response to water supply conditions
during a repeat of DOR.

The drought contingency plan must include the procedures to be followed for the initiation or
termination of drought response stages, including procedures for notification of wholesale
customers regarding the initiation or termination of drought response stages.

The drought contingency plan must include specific, quantified targets for water use reductions to
be achieved during periods of water shortage and drought. The entity preparing the plan shall
establish the targets. The goals established by the entity under this paragraph are not
enforceable.

? Information in this subsection was obtained from the Texas Administrative Code, specifically TAC
Title 30 Part 1 Chapter 288 Subchapter A Rule 288.22
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e The drought contingency plan must include the specific water supply or water demand
management measures to be implemented during each stage of the plan including, but not limited
to, the following:

o0 Pro rata curtailment of water deliveries to or diversions by wholesale water customers as
provided in Texas Water Code §11.039

o Utilization of alternative water sources with the prior approval of the executive director as
appropriate (e.g., interconnection with another water system, temporary use of a
non-municipal water supply, use of reclaimed water for non-potable purposes, etc.).

e The drought contingency plan must include a provision in every wholesale water contract entered
into or renewed after adoption of the plan, including contract extensions, that in case of a
shortage of water resulting from drought, the water to be distributed shall be divided in
accordance with Texas Water Code, 811.039. The drought contingency plan must include
procedures for granting variances to the plan.

e The drought contingency plan must include procedures for the enforcement of any mandatory
water use restrictions, including specification of penalties (e.g., liquidated damages, water rate
surcharges, discontinuation of service) for violations of such restrictions.

WWP shall notify the executive director within five business days of the implementation of any
mandatory provisions of the drought contingency plan. WWP shall review and update, as
appropriate, the drought contingency plan at least every five years, based on new or updated
information such as adoption or revision of the Lavaca RWP.

6.3 Drought Contingency and Water Conservation Survey Results

As noted at the beginning of the chapter, municipal WUGs were surveyed concerning their drought
contingency and water conservation practices. While five WUGs responded to the survey, only a
limited amount of quantitative data was available to assess the impacts of drought contingency and
water conservation. Survey results did, however, reveal some general trends, particularly regarding
water conservation practices.

6.3.1 Drought Contingency Results

Survey results were unable to provide much information on the efficacy of local drought contingency
plans, as most of the municipalities had not enacted drought contingency measures as of the survey
date. Of the five respondents, only the City of Moulton has enacted its drought contingency plan.
Activation of the plan was caused due to high demand and declining static water levels. The survey
response from the City of Moulton indicated that static water levels recovered due to enacting the
drought contingency plan. While it is unlikely that water supplies for all municipalities would respond
in exactly the same way to drought contingency measures, the improvement of water levels in this
case indicates that drought contingency plans in LRWPA can have a measurable positive effect. For
the next planning cycle, it is anticipated that additional data will be available concerning the effects of
drought conservation plans. The recent period of high temperatures and low rainfall have resulted in
much of the Texas Gulf Coast being classified as suffering from extreme or exceptional drought

6.3.2 Water Conservation Results
WUGs were surveyed about water use rates as well as implementation of a variety of municipal and

industrial water conservation measures and any observed effects of these measures. Per-capita
water use rates for surveyed WUGS vary widely across the region, ranging from 90 gallons per capita
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per day (gpcd) to approximately 200 gpcd. This variability in rates is likely caused by a combination
of varying rates and types of industry along with socioeconomic factors. A summary of survey results
for potential conservation practices is given in Table 6-2 below.

Table 6-2
Survey Results for Water Conservation Measures
Annual Annual
Practice # 1 quld Effectiveness® | Savings Cost
WUGS™ | Consider
(ac-ft) (%)

Municipal Conservation
Water System Audits 3 1 1-4
Leak Detection 1 2 4 Varies
Prohibition on Wasting Water 0 2
Low Flow Plumbing Requirements 3 1 2-3 0
Clothes Washer Incentive Program 0 2
Conservation / Tiered Pricing 2 2 2-3 0
Public Education or Outreach 5 2-3 200-1000
School Education 1 1 2
Athletic & Golf Course Conser. 1 1 3
Industrial Conservation
Industrial Water Audit 0 2
Industrial Water Waste Reduction 0 2
Alt. Water Sources / Process Reuse 0 2
Site Specific Industrial Conser. 0 2
Industrial Landscape 0 2 - — —

Other Conservation Measures

Municipal WWTP Effluent Reuse 1 ---- | 4 | 30.7 | ----

Total number of survey respondents that either are currently implementing a practice or have done so in the past.

2Respondents were asked to rate effectiveness on a five point scale, from ineffective (1) to very effective (5).

The surveyed WUGSs were unable to provide detailed information quantifying water savings from the
majority of applied conservation practices. This could be due to a number of reasons. For at least
one WUG, the selected conservation measure had not been in place long enough to get an accurate
measurement of savings. For the remaining WUGS, the impacts of conservation practices may be
difficult to determine without a longer history of implementation. Due to variations in water demand
caused by year-to-year differences in rainfall, it can be difficult to differentiate between demand
changes caused by weather and those due to conservation practices. An exception to this is water
system auditing, due to availability of meter readings at both the WUG water plant(s) and at points of
use. Two WUGSs reported improved conditions due to system audits; one reported an 11.5 percent
reduction in water losses, while another reported that system audits and meter replacement reduced
water losses from 40 percent to 15 percent.

Public education and outreach was the most common practice, having been implemented at some
point by all five of the WUGSs responding to the survey. However, effectiveness was considered to be
moderate at best. Assessments of efficacy were similar for low-flow plumbing requirements and
conservation or tier pricing. These two practices do have the advantage that they do not generate a
direct cost to the municipality. The remaining municipal conservation strategies have seen no or
limited implementation. While leak detection was only used by one WUG, it considered the annual
application of leak detection to be an effective conservation practice. This WUG also noted that it
implemented municipal wastewater treatment plant effluent reuse in 1995, leasing to annual water
savings of approximately 30.7 acre-feet (10,000,000 gallons). While the annual cost of this practice
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was unknown, it is likely that a significant capital expenditure was required to design and install the
reuse facilities. Currently, industrial conservation is not practiced by any of the respondents, although
two of the WUGs were willing to consider implementing industrial conservation measures in the
future.

Overall, there seems to be very limited support in the municipal WUGSs for water conservation
practices, and relatively few measures have been implemented. Results from the survey indicate that
annual budgets for conservation measures are either nonexistent or small; the largest annual budget
indicated was $1000. Because changes in demand may be hard to measure, WUGs may not want to
devote funds to changing their systems or operations without being able to quantify the benefit from
their investment. Regional population dynamics also provide limited incentive for municipal water
conservation. As shown in Chapter 4, none of the ten municipal WUGs (seven named WUGs and
three County-Other) is projected to have a water availability shortage over the planning horizon. At
the same time, population growth between 2010 and the 2060 planning horizon is limited for all
WUGs other than Hallettsville. For the remaining nine WUGS, population change over the planning
period ranges from -46 percent to 17 percent. The net population increase for the region between
2010 and 2060 is projected to be only 172 persons. Thus, there is little motivation for WUGs to
conserve water when existing levels of production will be able to meet demands for an extended
period of time. Similarly, there is little incentive for industrial conservation due to low total demand,
gradual growth in demand, and adequate water supply throughout the planning period. For these
reasons, it is unlikely that there will be much additional application of municipal and industrial water
conservation in LRWPA except in the form of temporary measures due to enacting drought
contingency plans.

6.4 Irrigation Conservation

Irrigated agriculture is the largest single water demand source within LRWPA, with irrigation demands
dominated by flood irrigation of rice. As noted in the Agricultural Water Demands Analysis and in
Chapter 4, approximately 15 percent of rice acreage for the 2005-2006 period was identified as
improved acreage. This conversion is thought to have already created significant water savings,
estimated as 9,044 acre-feet of water per year. Given this demand reduction, conservation
improvements to remaining irrigated rice acreage would create substantial additional demand
reductions and potentially reduce aquifer overdrafting during periods of inadequate rainfall. A report
prepared by Dr. James W. Stansel (Texas Agricultural Experiment Station) for the Region H Water
Planning Group for their 2006 RWP was used as a basis for calculating water savings from additional
conservation improvements.

Several assumptions were made in determining additional water savings from irrigation conservation
practices. It is unlikely that conservation practices could be applied to all remaining acreage due to
physical or economic constraints. Therefore, a maximum of 85 percent of rice acreage was assumed
to be improvable. Secondly, it was assumed that potential future improvements would consist of
precision leveling combined with multiple water inlets rather than sequential flooding of levees.
Based on the Stansel report, this combination results in first crop water savings of approximately one
acre-foot per improved acre. Note that this savings only refers to acreage actively being irrigated;
since rice acreage is often rotated in and out of production on a two or three year cycle, several times
as much acreage would need to be improved to maintain this savings from year to year. Savings are
also dependent on the acreage and water usage rates of ratoon crop rice, as conservation
improvements will reduce the water demand of ratoon crops as well. The Agricultural Water
Demands Analysis indicated that on average 46 percent of the first crop is rationed for LRWPA and
that the water usage rate of the ratoon crop is 50 percent of that for the first crop. From the
Agricultural Water Demands Analysis, the annual utilized rice acreage was estimated as 50,249
acres. Potential additional water savings from irrigation conservation were then calculated using the
following equation derived from the Stansel Report:
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Equation 6-1 savings = (A, — A (AR, +(S,)(R.)(S,))

Where:

An = maximum improvable area in acres

A, =  currently improved area in acres

A, = area planted for a single growing season in acres

R = rate of savings in ac-ft/ac

S,=  percent of first crop ratooned

r= ratoon crop percent of first crop water rate

For the assumptions made above, this results in additional savings of 43,393 acre-feet per year of
savings. However, for this savings rate to be maintained for all years of a multi-year rotation, acreage
irrigated in subsequent years of the rotation must also be improved.

As discussed in Chapter 4, there are a number of complicating factors relating to irrigation
conservation. Conservation savings would not result in a reduction of capital expenditures but a
forced expenditure of funding to garner any savings. As noted previously by several of the group
members, there is a finite upper limit to the amount of money that can be spent to conserve
agricultural water and still be supported by on-farm income. Additionally, many streams in LRWPA
are dependent on irrigation return flows for some or all of their base flow. Thus, additional
conservation for irrigated rice acreage could diminish flows as a consequence of more efficient water
use and may reduce or impair existing aquatic and riparian habitat.

6.5 TWDB Water Loss Report

House Bill 3338, passed by the 78" Texas Legislature, requires public utilities providing potable water
to file water audits with the TWDB once every five years giving the most recent year’s water loss.
TWDB subsequently commissioned a study of available loss data. For the first phase of water
auditing, a number of issues have been identified with the data provided, and work to correct
inconsistencies is ongoing. Year 2005 water loss audit information was provided to LRWPG by
TWDB and was available for eight public utilities in LRWPA. Calculations from data provided in the
audit are shown in Table 6-3 below. Please note that data was provided to LRWPG in gallons but
has been converted to acre-feet to maintain consistency with the rest of the RWP.

Table 6-3
Water Loss Audit Data for LRWPA
Annual Total Balancing
Production Loss Error
Utility (ac-ft) (ac-ft) (ac-ft) % Loss
City of Edna 755.6 92.8 0.0 12.3%
City of Ganado 221.0 4.1 13.1 7.8%
Jackson County WCID 2 44.4 4.4 0.5 11.0%
City of Hallettsville 606.9 5.6 64.6 11.6%
City of Moulton 186.3 2.9 51.0 28.9%
City of Shiner 554.2 72.3 0.0 13.0%
City of El Campo 2,114.0 305.6 0.0 14.5%

Values in the table indicate a broad range of water loss rates for Year 2005 data, ranging from
relatively low loss rates (<10 percent) to nearly 30 percent. While the loss rates listed are not
generally considered severe, they still warrant examination. These losses may vary annually and
could currently be higher or lower than the values shown here. As discussed in Section 6.3, there is
the potential for water system auditing to substantially reduce losses.
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Total losses as presented here are not limited to loss from known leaks, although for some utilities
leakage is responsible for a majority of lost water. Total loss also includes meter inaccuracy,
unmetered or unauthorized water use, line leaks, and storage overflows. “Balancing error” is a catch-
all term used by TWDB for the 2005 data and refers to all water unaccounted for after known or
measured losses are subtracted from system inputs. Reliability of the 2005 dataset is limited by
considerable error in the water balance for a number of utilities; for several utilities, the water balance
error is higher than the estimated total water loss. It is hoped that data submitted to TWDB for
subsequent water audits will more accurately portray water balance components for the utilities in
LRWPA.

6.6 Sample Water Conservation and Drought Contingency Plans

The following section provides sample water conservation and drought contingency plans for
municipal, industrial and mining, and agricultural uses as well as for wholesale water providers.
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Model Water Conservation Plan Template

Municipal Uses
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Model Water Conservation Plan Template — Municipal Uses
Introduction and Background

Brief introduction describing WUG, its provided services, and general information.

1. Purpose

Purpose is to identify and establish principles, practices, and standards to effectively conserve
and efficiently use available water supplies and water distribution system capacity.

Possibly provide historical annual average residential water demands and the goals for
reductions in municipal demand included in the plan.

2. Location
General location of WUG and its service area
3. Customer Data

Population and Service Area Data
e Provide CCN certificate (if applicable) from TCEQ and service area map.
o Provide service area size in square miles.
e Provide current population of service area.
e Provide current population served by utility (water, wastewater, etc.).
e Provide population served by utility for previous five years.
e Provide projected population for service area for 2010, 2020, 2030, 2040, 2050.

e Provide source/method of calculating current and projected populations.

Active Connections

e Provide current number of active connections by user type and whether they are
metered or not-metered (Metered Residential, Not-metered Residential, Metered
Commercial, Not-metered Commercial, Metered Industrial, Not-metered
Industrial, Metered Public, Not-metered Public, Metered Other, Not-metered
Other).

e Provide net number of new connections/year for most recent three years by user
type.

High Volume Customers

¢ Provide annual water use for five highest volume retail and wholesale customers
indicating if treated or raw water delivery.

4. Water Use Data
Water Accounting Data

e Provide amount of water use monthly for previous five years in 1,000 gallons and
indicate whether the water is raw water diverted or treated water distributed.

e Provide source/method of obtaining monthly water use for previous five years.
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e Provide amount of water in 1,000 gallons delivered as recorded by user type
(residential, commercial, industrial, wholesale, other).

e Provide previous five year records for unaccounted for water use.
e Provide previous five year records for annual peak-to-average daily use ratio.
e Provide municipal per capita water use for previous five years.

e Provide seasonal water use for previous five years (gpd).
Projected Water Demands

e Provide total water demand estimates for utility’s planning horizon indicating data
sources/methods for determining water demand.

e Discuss conservation measures already implemented, if any, including impacts of
measures and methods of determination of impacts.

5. Water Supply System
Water Supply Sources

e Provide current water supply sources and amounts available for surface water,
groundwater, contracts, and other.

Treatment and Distribution System

e Provide design daily system capacity.
e Provide storage capacity (elevated and ground).

e Provide description of water system including number of treatment plants, wells,
storage tanks along with sketch of system.

e Provide estimates of time before additional facilities for supply, storage, and
pumping will be needed without conservation measures.

6. Wastewater Utility System
Wastewater System Data

e Provide design capacity of wastewater treatment plant.

e Provide description of wastewater system in service area including TCEQ name,
number of treatment plants, operator, owner, receiving stream of discharge if
applicable.

e Provide sketch of plant and discharge point locations
Wastewater Data for Service Area

e Provide percent of water service area served by wastewater system.
e Provide monthly volume treated for previous three years.
e Provide quality information on treatment plant effluent for reuse applications.

e Determine ratio between treated water pumped and wastewater flow.
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7. Utility Operating Data

Water and wastewater rates/ rate structure for all classes — provide list of rates
(Rates should be cost-based so that they do not promote the excessive use of water)

Other relevant data
8. Water Conservation Goals

Goals for municipal utilities established to maintain/reduce consumption measured in:

e Gallons per capita per day used
e Unaccounted for water uses
e Peak day to average day ratio

e Increase in reuse or recycling of water

TCEQ/TWDB will assess conservation goals based on whether the following is addressed:
e |dentification of a water/wastewater problem
e Completion of utility profile

e Selection of goals based on technical potential to save water as in utility profile

o Performance of cost-benefit analysis of strategies
Complete following (in gpcd) to quantify conservation goals for utility’s service area:

Estimation for reducing per capita water use:

= Reduction in unaccounted-for uses

= Reduction in indoor water use due to water-conserving plumbing fixtures
= Reduction in seasonal use

= Reduction in water use due to public education program

Planning goal (Specific quantified five and ten year targets for water savings to
include goals for water loss programs and goals for municipal use, in gallons per
capita day)

A schedule for implementing the plan to achieve the applicant’s targets and goals

Needed reduction in per capita to meet planning goal

9. Water Conservation Plan Elements — Other Programs/BMPs That Should be Part of the
Conservation Plan

Supplier:
A method for tracking the implementation and effectiveness of the plan
Metering Program

e A master meter(s) to measure and account for the amount of water
diverted from the source of supply
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e A program for universal metering of both customer and public uses of
water, for meter testing and repair, and for periodic meter replacement)

Measures to Determine and Control Unaccounted for Water
e Measures to determine and control unaccounted-for uses of water (e.g.,
periodic visual inspections along distribution lines; annual or monthly
audit of the water system to determine illegal connections, abandoned
services, etc.)
Leak Detection and Repair (a program for leak detection, repair, and water loss
accounting for the water transmission, delivery, and distribution system in order to
control unaccounted-for uses of water)
Reservoir System Operating Plan
Customer:
Education Programs
¢ Media Campaign School Programs
e Public Exhibitions

Water Rate Structure

Examples of programs/BMPs that could be considered in achieving the conservation
goals:

Supplier:

e Plumbing and Landscape Ordinances
e Toilet Replacement/Rebates
e Clothes Washer Replacement/Rebates

e Hot-on-demand Rebate — circulating pumps installed to reduce water waste while
waiting for the water to get warm

o Refrigerated Air Conditioning Cash Rebate
e Rain Barrel Rebate
e Rainwater Harvesting Program

o Efficient Irrigation Rebate
Customer:
e Reuse and Recycling of Wastewater and Graywater
10. Regional Water Planning and Coordination
11. Authority and Adoption

e Means of implementation and enforcement
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Model Water Conservation Plan Template

Industrial and Mining Uses
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Model Water Conservation Plan Template — Industrial and Mining Uses
Introduction and Background

Brief introduction describing WUG, its provided services, and general information.
1. Purpose

Purpose is to identify and establish principles, practices, and standards to effectively conserve
and efficiently use available water supplies and water distribution system capacity.

Possibly provide historical annual average Industrial or Mining water demands and the goals
for industrial or mining water demand reduction included in the plan. (The water conservation
plan 5- and 10-year targets should be discussed in Section 1.4 — Water Conservation Plan
Goals).
2. Location
General location of WUG and its service area
3. Water Use Data
Water Accounting Data
e Description of the use of the water in the production process, including how the
water is diverted and transported from the source(s) of supply, how the water is
utilized in the production process, and estimated quantity of water consumed in
the production process and therefore unavailable for reuse, discharge, or other
means of disposal.

Projected Water Demands

e Provide total water demand estimates for utility’s planning horizon indicating data
sources/methods for determining water demand.

e Discuss conservation measures already implemented, if any, including impacts of
measures and methods of determination of impacts.

4. Water Conservation Goals

Planning goal (Specific quantified five and ten year targets for water savings to
include goals for water loss programs and goals for industrial and mining uses).

A schedule for implementing the plan to achieve the applicant’s targets and goals.
Needed reduction in gallons per day (gpd) to meet planning goal.

5. Water Conservation Plan Elements —Other Programs/BMPs that should be part of the
conservation plan

A method for tracking the implementation and effectiveness of the plan
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Metering Program

e A master meter(s) (accurate to within plus or minus 5 percent) to measure
and account for the amount of water diverted from the supply source

Measures to Determine and Control Unaccounted for Water

e Measures to determine and control unaccounted-for uses of water (e.qg.,
periodic visual inspections along distribution lines; annual or monthly audit of
the water system to determine illegal connections, abandoned services, etc.)

Leak Detection and Repair (a program for leak detection, repair, and water loss
accounting for the water transmission, delivery, and distribution system in order to control
unaccounted-for uses of water)

List any application of state-of-the-art equipment and/or process modifications to improve
water use efficiency

Examples of programs/BMPs that could be considered in achieving the conservation
goals:

e Industrial Water Audit

e Industrial Water Waste Reduction

e Industrial Submetering

e Cooling Towers

e Cooling Systems (other than cooling towers)

e Industrial Alternative Sources and Reuse of Process Water

¢ Rinsing/Cleaning

e Water Treatment

e Boiler and Steam Systems

e Refrigeration (including chilled water)

e Once through Cooling

¢ Management and Employee Programs

e Industrial Landscape

e Industrial Site Specific Conservation

6. Regional Water Planning and Coordination

Beginning May 1, 2005, an industrial or mining water user shall review and update its water
conservation plan, as appropriate, based on an assessment of previous five-year and ten-year targets
and any other new or updated information. The industrial or mining water user shall review and
update the plan with the next revision of this water conservation plan coinciding with the Lavaca
regional water planning process
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Model Water Conservation Plan Template

Agricultural Uses
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Model Water Conservation Plan Template — Agricultural Uses
Introduction and Background

Brief introduction describing WUG, its provided services, and general information
1. Purpose

Purpose is to identify and establish principles, practices, and standards to effectively conserve
and efficiently use available water supplies and water distribution system capacity.

Possibly provide historical annual average agricultural water demands and the goals for
reduction in agricultural water demand included in the plan.

2. Location and General Information
General location of WUG and its service area
System Providing Agricultural Water to More Than One User

e System Inventory for the Suppliers facilities including water storage, conveyance, and
delivery structures. Also discuss the operating practices and rules as well as water
pricing policy. Accounting practices for the water should be briefly discussed.

o User profile including square miles of the service area, the number of customers taking
delivery of water by the system, the types of crops, the types of irrigation systems, the
types of drainage systems, and total acreage under irrigation, both historical and
projected.

3. Water Use Data
Water Accounting Data
Agricultural User Other than Irrigation
e Description of the use of the water in the production process, including how the
water diverted and transported from the source(s) of supply, how the water is
utilized in the production process, and estimated quantity of water consumed in
the production process and therefore unavailable for reuse, discharge, or other
means of disposal.
Individual Irrigation User
e Description of the irrigation production process, including type of crops to be
irrigated, monthly irrigation diversions, any seasonal or annual crop rotation, and

soil types of the land to be irrigated.

e A description of the irrigation method or delivery system and equipment including
pumps, flow rates, plans, and/or schematics of the system layout.

All Agricultural Users

Projected Water Demands
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e Provide total water demand estimates for utility’s planning horizon indicating data
sources/methods for determining water demand

e Discuss conservation measures already implemented, if any, including impacts of
measures and methods for determination of impacts.

4. Water Conservation Goals

All Agricultural Users

e Planning goal (Specific, quantified five-year and ten-year targets for water savings
including, where appropriate, quantitative goals for irrigation/agricultural water use
efficiency and a pollution abatement and prevention plan. The targets established
by a water user under this section are not enforceable.

5. Water Conservation Plan Elements —Other Programs/BMPs That Should be Part of the
Conservation Plan

All Agricultural Users

e A method for tracking the implementation and effectiveness of the plan
e Metering Program

0 A master meter(s) or other device/method (accurate to within +/- 5 percent)
to measure and account for the amount of water diverted from the source of
supply.

e Measures to Determine and Control Unaccounted for Water

0 Measures to determine and control unaccounted-for uses of water (e.g.,
periodic visual inspections along distribution lines and canals; annual or
monthly audit of the water system to determine illegal connections,
abandoned services, etc.)

o Leak Detection and Repair (a program for leak detection, repair, and water loss
accounting for the water transmission, delivery, and distribution system in order to
control unaccounted-for uses of water)

Agricultural User Other than Irrigation

e List any application of state-of-the-art equipment and/or process modifications to
improve water use efficiency

e Any other water conservation practice, method, or technique which the user shows to
be appropriate for achieving the stated goal or goals of the water conservation plan.

Individual Irrigation User

e Water-conserving irrigation equipment and application system or method including
surge irrigation, low-pressure sprinkler, lining of on-farm irrigation ditches, and
non-leaking pipe are a few examples of equipment to aid in conservation. List all
conservation measures utilized to conserve water.
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Scheduling the timing and/or measuring the amount of water applied (e.g., soil
moisture monitoring, etc.)

Land improvements for retaining or reducing runoff, and increasing the infiltration of
rain and irrigation water including, but not limited to, land leveling, furrow diking,
terracing, and weed control

Tailwater recovery and reuse

Any other water conservation practice, method, or technique which the user shows to
be appropriate for achieving the stated goal or goals of the water conservation plan.

System Providing Agricultural Water to More Than One User

Monitoring and record management program of water deliveries, sales, and loses.

A program to assist customers in the development of on-farm water conservation and
pollution prevention plans and/or measures.

Any other water conservation practice, method, or technique which the user shows to
be appropriate for achieving the stated goal or goals of the water conservation plan.
Lining of district irrigation canals and replacement of canals with pipelines are a few
examples of measures to aid in conservation.

The customers of the agricultural water provider should also develop a water
conservation plan or implement water conservation measures.

6. Regional Water Planning and Coordination

System Providing Agricultural Water to more than one User

e Beginning May 1, 2005, an agricultural water user shall review and update its
water conservation plan, as appropriate, based on an assessment of previous
five-year and ten-year targets and any other new or updated information. The
industrial or mining water user shall review and update the plan with the next
revision of this water conservation plan coinciding with the regional water
planning process.

7. Adoption of Plan

Official adoption of the water conservation plan and goals, by ordinance, rule, resolution, or
tariff, indicating that the plan reflects official policy.

A review and update of this plan should occur in conjunction with the regional water planning
groups update of the Lavaca Regional Water Plan as well as modify the five and ten-year
targets modified as necessary.

6-33



Chapter 6 — Water Conservation and
Drought Management Plans August 2010

This page intentionally
left blank.

6-34



Chapter 6 — Water Conservation and
August 2010 Drought Management Plans

Model Water Conservation Plan Template

Wholesale Water Providers
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Model Water Conservation Plan Template — Wholesale Water Providers
Introduction and Background

Brief introduction describing WWP, its provided services, and general information.
1. Purpose

Purpose is to identify and establish principles, practices, and standards to effectively conserve
and efficiently use available water supplies and water distribution system capacity.

Possibly provide historical annual average residential water demands and the goals for
reduction in water demands included in the plan.

2. Location

General location of WWP and its service area
3. Customer Data

Population and Service Area Data

e Provide CCN certificate from TCEQ and service area map

e Provide service area size in square miles

¢ Provide current population of service area

e Provide current population served by utility (water, wastewater, etc.)

e Provide population served by utility for previous five years

e Provide projected population for service area for 2010, 2020, 2030, 2040, 2050

e Provide source/method of calculating current and projected populations

Active Connections

e Provide current number of active connections by user type and whether they are
metered or not-metered (Metered Residential, Not-metered Residential, Metered
Commercial, Not-metered Commercial, Metered Industrial, Not-metered
Industrial, Metered Public, Not-metered Public, Metered Other, Not-metered
Other)

e Provide net number of new connections/year for most recent three years by user
type

High Volume Customers

e Provide annual water use for five highest volume retail and wholesale customers
indicating if treated or raw water delivery

4. Water Use Data

Water Accounting Data

e Provide amount of water use monthly for previous five years in 1,000 gallons and
indicate whether the water is raw water diverted or treated water distributed
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e Provide source/method of obtaining monthly water use for previous five years

e Provide amount of water in 1,000 gallons delivered as recorded by user type
(residential, commercial, industrial, wholesale, other)

e Provide previous five year records for unaccounted for water use
e Provide previous five year records for annual peak-to-average daily use ratio
e Provide municipal per capita water use for previous five years
e Provide seasonal water use for previous five years (gpd)
Projected Water Demands

e Provide total water demand estimates for utility’s planning horizon indicating data
sources/methods for determining water demand

e Discuss conservation measures already implemented, if any, including impacts of
measures and methods of determination of impacts.

5. Water Supply System
Water Supply Sources

e Provide current water supply sources and amounts available for surface water,
groundwater, contracts, and other

Treatment and Distribution System
e Provide design daily system capacity
e Provide storage capacity (elevated and ground)

e Provide description of water system including number of treatment plants, wells,
storage tanks along with sketch of system

e Provide estimates of time before additional facilities for supply, storage, and
pumping will be needed without conservation measures.

6. Wastewater Utility System
Wastewater System Data
e Provide design capacity of wastewater treatment plant
e Provide description of wastewater system in service area including TCEQ name,
number of treatment plants, operator, owner, receiving stream of discharge if

applicable.

e Provide sketch of plant and discharge point locations

6-38



Chapter 6 — Water Conservation and
August 2010 Drought Management Plans

Wastewater Data for Service Area

e Provide percent of water service area served by wastewater system
e Provide monthly volume treated for previous three years
e Provide quality information on treatment plant effluent for reuse applications

e Determine ratio between treated water pumped and wastewater flow
7. Utility Operating Data
Water and wastewater rates/ rate structure for all classes — provide list of rates
(Rates should be cost-based so that they do not promote the excessive use of water)
Other relevant data
8. Water Conservation Goals
Goals for WWPs established to maintain/reduce consumption measured in

e Gallons per capita per day used
e Unaccounted for water uses
e Peak day to average day ratio

e Increase in reuse or recycling of water
TCEQ/TWDB will assess conservation goals based on whether the following is addressed:

e |dentification of a water/wastewater problem
e Completion of utility profile
e Selection of goals based on technical potential to save water as in utility profile

o Performance of cost-benefit analysis of strategies
Complete following (in gpcd) to quantify conservation goals for WWP’s service area:
e Estimation for reducing per capita water use:

Reduction in unaccounted-for uses
Reduction in indoor water use due to water-conserving plumbing fixtures

Reduction in seasonal use

O O O o

Reduction in water use due to public education program

e Planning goal (Specific quantified five and ten year targets for water savings to
include goals for water loss programs and goals for municipal use, in gallons per
capita day)

e A schedule for implementing the plan to achieve the applicant’s targets and goals

¢ Needed reduction in per capita to meet planning goal
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9. Water Conservation Plan Elements — Other Programs/BMPs That Should be Part of the
Conservation Plan

Supplier:
¢ A method for tracking the implementation and effectiveness of the plan
e Metering Program

0 A master meter(s) to measure and account for the amount of water
diverted from the source of supply

e Measures to Determine and Control Unaccounted for Water
0 Measures to determine and control unaccounted-for uses of water (e.g.,
periodic visual inspections along distribution lines; annual or monthly
audit of the water system to determine illegal connections, abandoned
services, etc.)

e |Leak Detection and Repair (a program for leak detection, repair, and water loss
accounting for the water storage, delivery, and distribution system in order to
control unaccounted-for uses of water)

e Reservoir System Operating Plan

0 Water Rate Structure (should be conservation oriented)

e Program to assist agricultural customers in the development of conservation
pollution prevention and abatement plans.

e Program for Reuse and Recycling of Wastewater and Greywater (if not feasible
explain why)

e Any other conservation measure which the WWP shows to be appropriate for
achieving the stated goal or goals of the water conservation plan.

10. Regional Water Planning and Coordination
11. Authority and Adoption

Means of implementation and enforcement
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Model Drought Contingency Plan Template
Utility/Water Supplier
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Model Drought Contingency Plan Template (Utility / Water Supplier)
Brief Introduction and Background

Include information such as
¢ Name of Utility

e Address, City, Zip Code
e CCN#
e PWS#s
Section [: Declaration of Policy, Purpose, and Intent

In order to conserve the available water supply and protect the integrity of water supply facilities, with
particular regard for domestic water use, sanitation, and fire protection, and to protect and preserve
public health, welfare, and safety and minimize the adverse impacts of water supply shortage or other
water supply emergency conditions, the (name of your water supplier)
hereby adopts the following regulations and restrictions on the delivery and consumption of water
through an ordinance/or resolution (see Appendix C for an example).

Water uses regulated or prohibited under this Drought Contingency Plan (the Plan) are considered to
be non-essential and continuation of such uses during times of water shortage or other emergency
water supply condition are deemed to constitute a waste of water which subjects the offender(s) to
penalties as defined in Section Xl of this Plan.

Section II: Public Involvement

Opportunity for the public to provide input into the preparation of the Plan was provided by the

(name of your water supplier) by means of (describe methods

used to inform the public about the preparation of the plan and provide opportunities for input; for

example, scheduling and providing public notice of a public meeting to accept input on the Plan).

Section lll: Public Education

The (name of your water supplier) will periodically provide the public with information
about the Plan, including information about the conditions under which each stage of the Plan is to be
initiated or terminated and the drought response measures to be implemented in each stage. This
information will be provided by means of (describe methods to be used to provide
information to the public about the Plan; for example, public events, press releases or utility bill inserts).

Section IV: Coordination with Regional Water Planning Groups

The service area of the (name of your water supplier) is located within the

(name of regional water planning area or areas) and (name of your water
supplier) has provided a copy of this Plan to the (name of your regional water planning
group or groups).
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Section V: Authorization
The (designated official; for example, the mayor, city manager, utility director,

general manager, etc.), or his/her designee is hereby authorized and directed to implement the
applicable provisions of this Plan upon determination that such implementation is necessary to
protect public health, safety, and welfare. The , (designated official) or his/her
designee shall have the authority to initiate or terminate drought or other water supply emergency
response measures as described in this Plan.

Section VI: Application

The provisions of this Plan shall apply to all persons, customers, and property utilizing water provided
by the (name of your water supplier). The terms sperson. and scustomer. as
used in the Plan include individuals, corporations, partnerships, associations, and all other legal
entities.

Section VILI: Definitions
For the purposes of this Plan, the following definitions shall apply:

Aesthetic water use: water use for ornamental or decorative purposes such as fountains, reflecting
pools, and water gardens.

Commercial and institutional water use: water use which is integral to the operations of commercial
and non-profit establishments and governmental entities such as retail establishments, hotels and
motels, restaurants, and office buildings.

Conservation: those practices, techniques, and technologies that reduce the consumption of water,
reduce the loss or waste of water, improve the efficiency in the use of water or increase the recycling
and reuse of water so that a supply is conserved and made available for future or alternative uses.

Customer: any person, company, or organization using water supplied by
(name of your water supplier).

Domestic water use: water use for personal needs or for household or sanitary purposes such as
drinking, bathing, heating, cooking, sanitation, or for cleaning a residence, business, industry, or
institution.

Even number address: street addresses, box numbers, or rural postal route numbers ending in 0, 2,
4, 6, or 8 and locations without addresses.

Industrial water use: the use of water in processes designed to convert materials of lower value into
forms having greater usability and value.

Landscape irrigation use: water used for the irrigation and maintenance of landscaped areas, whether
publicly or privately owned, including residential and commercial lawns, gardens, golf courses, parks,
and rights-of-way and medians.

Non-essential water use: water uses that are not essential nor required for the protection of public,
health, safety, and welfare, including:

(a) irrigation of landscape areas, including parks, athletic fields, and golf courses, except
otherwise provided under this Plan;
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(b) use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or other vehicle;

(c) use of water to wash down any sidewalks, walkways, driveways, parking lots, tennis courts,
or other hard-surfaced areas;

(d) use of water to wash down buildings or structures for purposes other than immediate fire
protection;

(e) flushing gutters or permitting water to run or accumulate in any gutter or street;

(f) use of water to fill, refill, or add to any indoor or outdoor swimming pools or Jacuzzi-type
pools;

(g) use of water in a fountain or pond for aesthetic or scenic purposes except where necessary
to support aquatic life;

(h) failure to repair a controllable leak(s) within a reasonable period after having been given
notice directing the repair of such leak(s); and

(i) use of water from hydrants for construction purposes or any other purposes other than fire
fighting.

Odd numbered address: street addresses, box numbers, or rural postal route numbers ending in 1,
3,5,7,0r09.

Section VIII:  Criteria for Initiation and Termination of Drought Response Stages
The (designated official) or his/her designee shall monitor water supply and/or
demand conditions on a (example: daily, weekly, monthly) basis and shall determine

when conditions warrant initiation or termination of each stage of the Plan, that is, when the specified
siriggers. are reached.

The triggering criteria described below are based on

(provide a brief description of the rationale for the triggering criteria; for example, triggering criteria /
trigger levels based on a statistical analysis of the vulnerability of the water source under drought of
record conditions, or based on known system capacity limits).

Stage 1 Triggers -- MILD Water Shortage Conditions
Requirements for initiation

Customers shall be requested to voluntarily conserve water and adhere to the prescribed restrictions
on certain water uses, defined in Section VllsDefinitions, when

(Describe triggering criteria / trigger levels; see examples below).

Following are examples of the types of triggering criteria that might be used in_one or more
successive stages of a drought contingency plan. One or a combination of such criteria must
be defined for each drought response stage, but usually not all will apply. Select those
appropriate to your system:

Example 1: Annually, beginning on May 1 through September 30.

Example 2: When the water supply available to the (name of your water
supplier) is equal to or less than (acre-feet, percentage of storage,
etc.).

Example 3: When, pursuant to requirements specified in the (name of

your water supplier) wholesale water purchase contract with
(name of your wholesale water supplier), natification is received requesting
initiation of Stage 1 of the Drought Contingency Plan.
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Example 4: When flows in the (name of stream or river) are equal to or less
than cubic feet per second.

Example 5: When the static water level in the (name of your water
supplier) well(s) is equal to or less than feet above/below mean sea
level.

Example 6: When the specific capacity of the (name of your water
supplier) well(s) is equal to or less than percent of the wells original

specific capacity.

Example 7: When total daily water demand equals or exceeds million gallons for
___consecutive days of million gallons on a single day (example: based
on the ssafe. operating capacity of water supply facilities).

Example 8: Continually falling treated water reservoir levels which do not refill above
percent overnight (example: based on an evaluation of minimum treated
water storage required to avoid system outage).

The public water supplier may devise other triggering criteria which are tailored to its system.
Requirements for termination

Stage 1 of the Plan may be rescinded when all of the conditions listed as triggering events have
ceased to exist for a period of ___ (e.g. 3) consecutive days.

Stage 2 Triggers -- MODERATE Water Shortage Conditions

Requirements for initiation

Customers shall be required to comply with the requirements and restrictions on certain non-essential
water uses provided in Section IX of this Plan when (describe triggering criteria; see
examples in Stage 1).

Requirements for termination

Stage 2 of the Plan may be rescinded when all of the conditions listed as triggering events have
ceased to exist for a period of __ (example: 3) consecutive days. Upon termination of Stage 2,
Stage 1 becomes operative.

Stage 3 Triggers -- SEVERE Water Shortage Conditions

Requirements for initiation

Customers shall be required to comply with the requirements and restrictions on certain non-essential
water uses for Stage 3 of this Plan when (describe triggering criteria; see examples in
Stage 1).

Requirements for termination

Stage 3 of the Plan may be rescinded when all of the conditions listed as triggering events have
ceased to exist for a period of __ (example: 3) consecutive days. Upon termination of Stage 3,
Stage 2 becomes operative.

Stage 4 Triggers -- CRITICAL Water Shortage Conditions

Requirements for initiation

Customers shall be required to comply with the requirements and restrictions on certain non-essential
water uses for Stage 4 of this Plan when (describe triggering criteria; see examples in
Stage 1).
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Requirements for termination

Stage 4 of the Plan may be rescinded when all of the conditions listed as triggering events have
ceased to exist for a period of __ (example: 3) consecutive days. Upon termination of Stage 4,
Stage 3 becomes operative.

Stage 5 Triggers -- EMERGENCY Water Shortage Conditions

Requirements for initiation

Customers shall be required to comply with the requirements and restrictions for Stage 5 of this Plan
when (designated official), or his/her designee, determines that a water supply
emergency exists based on:

1. Major water line breaks, or pump or system failures occur, which cause
unprecedented loss of capability to provide water service; or
2. Natural or man-made contamination of the water supply source(s).

Regquirements for termination
Stage 5 of the Plan may be rescinded when all of the conditions listed as triggering events have
ceased to exist for a period of ___ (example: 3) consecutive days.

Stage 6 Triggers -- WATER ALLOCATION

Requirements for initiation

Customers shall be required to comply with the water allocation plan prescribed in Section IX of this
Plan and comply with the requirements and restrictions for Stage 5 of this Plan when

(describe triggering criteria, see examples in Stage 1).

Requirements for termination - Water allocation may be rescinded when all of the conditions listed as
triggering events have ceased to exist for a period of __ (example: 3) consecutive days.

Note: The inclusion of WATER ALLOCATION as part of a drought contingency plan
may not be required in all cases. For example, for a given water supplier, an analysis
of water supply availability under drought of record conditions may indicate that there
is essentially no risk of water supply shortage. Hence, a drought contingency plan for
such a water supplier might only address facility capacity limitations and emergency
conditions (example: supply source contamination and system capacity limitations).

Section IX: Drought Response Stages

The (designated official), or his/her designee, shall monitor water supply and/or
demand conditions on a daily basis and, in accordance with the triggering criteria set forth in Section
VIII of this Plan, shall determine that a mild, moderate, severe, critical, emergency or water shortage
condition exists and shall implement the following notification procedures:

Notification
Notification of the Public:
The (designated official) or his/ her designee shall notify the public by means of:

Examples:

publication in a newspaper of general circulation,
direct mail to each customer,

public service announcements,

signs posted in public places
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take-home fliers at schools.

Additional Notification:

The

(designated official) or his/ her designee shall notify directly, or cause to be notified

directly, the following individuals and entities:

Examples:

Mayor / Chairman and members of the City Council / Utility Board
Fire Chief(s)

City and/or County Emergency Management Coordinator(s)
County Judge & Commissioner(s)

State Disaster District / Department of Public Safety

TCEQ (required when mandatory restrictions are imposed)

Major water users

Critical water users, i.e. hospitals

Parks / street superintendents & public facilities managers

Note: The plan should specify direct notice only as appropriate to respective drought stages.
Stage 1 Response -- MILD Water Shortage Conditions

Target: Achieve a voluntary percent reduction in (example: total water

use, daily water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by (name of your
water supplier) to manage limited water supplies and/or reduce water demand.
Examples include: reduced or discontinued flushing of water mains, activation and
use of an alternative supply source(s); use of reclaimed water for non-potable
purposes.

Voluntary Water Use Restrictions for Reducing Demand :

(@)

(b)

()

Water customers are requested to voluntarily limit the irrigation of landscaped areas
to Sundays and Thursdays for customers with a street address ending in an even
number (0, 2, 4, 6 or 8), and Saturdays and Wednesdays for water customers with a
street address ending in an odd number (1, 3, 5, 7 or 9), and to irrigate landscapes
only between the hours of midnight and 10:00 a.m. and 8:00 p.m. to midnight on
designated watering days.

All operations of the (name of your water supplier) shall adhere to
water use restrictions prescribed for Stage 2 of the Plan.

Water customers are requested to practice water conservation and to minimize or
discontinue water use for non-essential purposes.

Stage 2 Response -- MODERATE Water Shortage Conditions

Target: Achieve a percent reduction in (example: total water use, daily

water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by
(name of your water supplier) to manage limited water supplies and/or reduce water
demand. Examples include: reduced or discontinued flushing of water mains, reduced
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or

discontinued irrigation of public landscaped areas; use of an alternative supply

source(s); use of reclaimed water for non-potable purposes.
Water Use Restrictions for Demand Reduction:

Under threat of penalty for violation, the following water use restrictions shall apply to all
persons:

(@)

(b)

(©

(d)

(e)

(f)

Irrigation of landscaped areas with hose-end sprinklers or automatic irrigation
systems shall be limited to Sundays and Thursdays for customers with a street
address ending in an even number (0, 2, 4, 6 or 8), and Saturdays and Wednesdays
for water customers with a street address ending in an odd number (1, 3, 5, 7 or 9),
and irrigation of landscaped areas is further limited to the hours of 12:00 midnight
until 10:00 a.m. and between 8:00 p.m. and 12:00 midnight on designated watering
days. However, irrigation of landscaped areas is permitted at anytime if it is by
means of a hand-held hose, a faucet filled bucket or watering can of five (5) gallons
or less, or drip irrigation system.

Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or other
vehicle is prohibited except on designated watering days between the hours of 12:00
midnight and 10:00 a.m. and between 8:00 p.m. and 12:00 midnight. Such washing,
when allowed, shall be done with a hand-held bucket or a hand-held hose equipped
with a positive shutoff nozzle for quick rises. Vehicle washing may be done at any
time on the immediate premises of a commercial car wash or commercial service
station. Further, such washing may be exempted from these regulations if the health,
safety, and welfare of the public is contingent upon frequent vehicle cleansing, such
as garbage trucks and vehicles used to transport food and perishables.

Use of water to fill, refill, or add to any indoor or outdoor swimming pools, wading
pools, or Jacuzzi-type pools is prohibited except on designated watering days
between the hours of 12:00 midnight and 10:00 a.m. and between 8 p.m. and 12:00
midnight.

Operation of any ornamental fountain or pond for aesthetic or scenic purposes is
prohibited except where necessary to support aquatic life or where such fountains or
ponds are equipped with a recirculation system.

Use of water from hydrants shall be limited to fire fighting, related activities, or other
activities necessary to maintain public health, safety, and welfare, except that use of
water from designated fire hydrants for construction purposes may be allowed under
special permit from the (name of your water supplier).

Use of water for the irrigation of golf course greens, tees, and fairways is prohibited
except on desighated watering days between the hours 12:00 midnight and 10:00
a.m. and between 8 p.m. and 12:00 midnight. However, if the golf course utilizes a
water source other than that provided by the (name of your water
supplier), the facility shall not be subject to these regulations.

(g) All restaurants are prohibited from serving water to patrons except upon request of

(h)

the patron.
The following uses of water are defined as non-essential and are prohibited:

1. wash down of any sidewalks, walkways, driveways, parking lots, tennis courts, or
other hard-surfaced areas;

2. use of water to wash down buildings or structures for purposes other than
immediate fire protection;
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3. use of water for dust control;

4. flushing gutters or permitting water to run or accumulate in any gutter or street;
and

5. failure to repair a controllable leak(s) within a reasonable period after having been
given notice directing the repair of such leak(s).

Stage 3 Response -- SEVERE Water Shortage Conditions

Target: Achievea __ percent reduction in (example: total water use, daily
water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by

(name of your water supplier) to manage limited water supplies and/or reduce water
demand. Examples include: reduced or discontinued flushing of water mains, reduced or
discontinued irrigation of public landscaped areas; use of an alternative supply source(s);
use of reclaimed water for non-potable purposes.

Water Use Restrictions for Demand Reduction:
All requirements of Stage 2 shall remain in effect during Stage 3 except:

(a) Irrigation of landscaped areas shall be limited to designated watering days between
the hours of 12:00 midnight and 10:00 a.m. and between 8 p.m. and 12:00 midnight
and shall be by means of hand-held hoses, hand-held buckets, drip irrigation, or
permanently installed automatic sprinkler system only. The use of hose-end
sprinklers is prohibited at all times.

(b) The watering of golf course tees is prohibited unless the golf course utilizes a water
source other than that provided by the (name of your water
supplier).

(c) The use of water for construction purposes from designated fire hydrants under
special permit is to be discontinued.

Stage 4 Response -- CRITICAL Water Shortage Conditions

Target: Achieve a percent reduction in (example: total water use, daily
water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by

(name of your water supplier) to manage limited water supplies and/or reduce water
demand. Examples include: reduced or discontinued flushing of water mains, reduced
or discontinued irrigation of public landscaped areas; use of an alternative supply
source(s); use of reclaimed water for non-potable purposes.

Water Use Restrictions for Reducing Demand:. All requirements of Stage 2 and 3 shall
remain in effect during Stage 4 except:

(a) Irrigation of landscaped areas shall be limited to designated watering days between
the hours of 6:00 a.m. and 10:00 a.m. and between 8:00 p.m. and 12:00 midnight
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(b)

()

(d)

(e)

and shall be by means of hand-held hoses, hand-held buckets, or drip irrigation only.
The use of hose-end sprinklers or permanently installed automatic sprinkler systems
are prohibited at all times.

Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or other
vehicle not occurring on the premises of a commercial car wash and commercial
service stations and not in the immediate interest of public health, safety, and welfare
is prohibited. Further, such vehicle washing at commercial car washes and
commercial service stations shall occur only between the hours of 6:00 a.m. and
10:00 a.m. and between 6:00 p.m. and 10 p.m.

The filling, refilling, or adding of water to swimming pools, wading pools, and Jacuzzi-
type pools is prohibited.

Operation of any ornamental fountain or pond for aesthetic or scenic purposes is
prohibited except where necessary to support aquatic life or where such fountains or
ponds are equipped with a recirculation system.

No application for new, additional, expanded, or increased-in-size water service
connections, meters, service lines, pipeline extensions, mains, or water service
facilities of any kind shall be approved, and time limits for approval of such
applications are hereby suspended for such time as this drought response stage or a
higher-numbered stage shall be in effect.

Stage 5 Response -- EMERGENCY Water Shortage Conditions

Target: Achievea __ percent reduction in (example: total water use, daily

water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by

(name of your water supplier) to manage limited water supplies and/or reduce water
demand. Examples include: reduced or discontinued flushing of water mains, reduced or
discontinued irrigation of public landscaped areas; use of an alternative supply source(s);
use of reclaimed water for non-potable purposes.

Water Use Restrictions for Reducing Demand. All requirements of Stage 2, 3, and 4 shall

remain in effect during Stage 5 except:

(@)
(b)

Irrigation of landscaped areas is absolutely prohibited.

Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or other
vehicle is absolutely prohibited.

Stage 6 Response -- WATER ALLOCATION

In the event that water shortage conditions threaten public health, safety, and welfare, the

(designated official) is hereby authorized to allocate water according to the following

water allocation plan:

Single-Family Residential Customers
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The allocation to residential water customers residing in a single-family dwelling shall be as

follows:

Persons per Household

Gallons per Month

lor2 6,000
3or4 7,000
5o0r6 8,000
7o0r8 9,000
9or10 10,000
11 or more 12,000

“Household” means the residential premises served by the customer's meter. “Persons per
household” include only those persons currently physically residing at the premises and expected to
reside there for the entire billing period. It shall be assumed that a particular customer’s household is
comprised of two (2) persons unless the customer notifies the (name of your water
supplier) of a greater number of persons per household on a form prescribed by the
designated official). The (designated official) shall give his/her best effort to see that such
forms are mailed, otherwise provided, or made available to every residential customer. If, however, a
customer does not receive such a form, it shall be the customer’'s responsibility to go to the
(name of your water supplier) offices to complete and sign the form claiming more
than two (2) persons per household. New customers may claim more persons per household at the
time of applying for water service on the form prescribed by the (designated official).
When the number of persons per household increases so as to place the customer in a different
allocation category, the customer may notify the (name of water supplier) on such form
and the change will be implemented in the next practicable billing period. If the number of persons in
a household is reduced, the customer shall notify the (name of your water supplier) in
writing within two (2) days. In prescribing the method for claiming more than two (2) persons per
household, the (designated official) shall adopt methods to insure the accuracy of the
claim. Any person who knowingly, recklessly, or with criminal negligence falsely reports the number
of persons in a household or fails to timely notify the (name of your water supplier) of
a reduction in the number of person in a household shall be fined not less than $

Residential water customers shall pay the following surcharges:

$_ for the first 1,000 gallons over allocation.

$_ for the second 1,000 gallons over allocation.
$__ for the third 1,000 gallons over allocation.
$_ for each additional 1,000 gallons over allocation.

Surcharges shall be cumulative.
Master-Metered Multi-Family Residential Customers

The allocation to a customer billed from a master meter which jointly measures water to
multiple permanent residential dwelling units (example: apartments, mobile homes) shall be
allocated 6,000 gallons per month for each dwelling unit. It shall be assumed that such a
customer’'s meter serves two dwelling units unless the customer notifies the

(name of your water supplier) of a greater number on a form prescribed by the

(designated official). The (designated official) shall give his/her best effort to see
that such forms are mailed, otherwise provided, or made available to every such customer.
If, however, a customer does not receive such a form, it shall be the customer’s responsibility
to go to the (name of your water supplier) offices to complete and sign the
form claiming more than two (2) dwellings. A dwelling unit may be claimed under this
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provision whether it is occupied or not. New customers may claim more dwelling units at the
time of applying for water service on the form prescribed by the (designated
official). If the number of dwelling units served by a master meter is reduced, the customer
shall notify the (name of your water supplier) in writing within two (2) days. In
prescribing the method for claiming more than two (2) dwelling units, the
(designated official) shall adopt methods to insure the accuracy of the claim. Any person who
knowingly, recklessly, or with criminal negligence falsely reports the number of dwelling units
served by a master meter or fails to timely notify the (name of your water
supplier) of a reduction in the number of person in a household shall be fined not less than
Customers billed from a master meter under this provision shall pay the
following monthly surcharges:

$__ for 1,000 gallons over allocation up through 1,000 gallons for
each dwelling unit.

$___, thereafter, for each additional 1,000 gallons over allocation

up through a second 1,000 gallons for each dwelling unit.

$__ , thereafter, for each additional 1,000 gallons over allocation

up through a third 1,000 gallons for each dwelling unit.

$ , thereafter for each additional 1,000 gallons over allocation.

Surcharges shall be cumulative.
Commercial Customers

A monthly water allocation shall be established by the (designated official), or
his/her designee, for each nonresidential commercial customer other than an industrial
customer who uses water for processing purposes. The non-residential customer’s allocation
shall be approximately _ (e.g. 75%) percent of the customer’s usage for corresponding
month’s billing period for the previous 12 months. If the customer’s billing history is shorter
than 12 months, the monthly average for the period for which there is a record shall be used
for any monthly period for which no history exists. Provided, however, a customer,
percent of whose monthly usage is less than __ gallons, shall be allocated _ gallons.
The (designated official) shall give his/her best effort to see that notice of each
non-residential customer’s allocation is mailed to such customer. If, however, a customer
does not receive such notice, it shall be the customer’'s responsibility to contact the

(name of your water supplier) to determine the allocation. Upon request of
the customer or at the initiative of the (designated official), the allocation may
be reduced or increased if, (1) the designated period does not accurately reflect the
customer’s normal water usage, (2) one nonresidential customer agrees to transfer part of its
allocation to another nonresidential customer, or (3) other objective evidence demonstrates
that the designated allocation is inaccurate under present conditions. A customer may
appeal an allocation established hereunder to the (designated official or
alternatively, a special water allocation review committee). Nonresidential commercial
customers shall pay the following surcharges:

Customers whose allocation is gallons through gallons per month:
$ per thousand gallons for the first 1,000 gallons over allocation.
$ per thousand gallons for the second 1,000 gallons over allocation.
$ per thousand gallons for the third 1,000 gallons over allocation.
$ per thousand gallons for each additional 1,000 gallons over allocation.

Customers whose allocation is gallons per month or more:

__ times the block rate for each 1,000 gallons in excess of the
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allocation up through 5 percent above allocation.
____times the block rate for each 1,000 gallons from 5 percent
through 10 percent above allocation.
____times the block rate for each 1,000 gallons from 10 percent
through 15 percent above allocation.
__times the block rate for each 1,000 gallons more than
15 percent above allocation.

The surcharges shall be cumulative. As used herein, “block rate” means the charge to the
customer per 1,000 gallons at the regular water rate schedule at the level of the customer's
allocation.

Industrial Customers

A monthly water allocation shall be established by the (designated official), or
his/her designee, for each industrial customer, which uses water for processing purposes.
The industrial customeras allocation shall be approximately _ (example: 90%) percent of the
customeras water usage baseline. Ninety (90) days after the initial imposition of the allocation
for industrial customers, the industrial customerss allocation shall be further reduced to
(example: 85%) percent of the customerss water usage baseline. The industrial customeras
water use baseline will be computed on the average water use for the month period
ending prior to the date of implementation of Stage 2 of the Plan. If the industrial water
customerss billing history is shorter than ___ months, the monthly average for the period for
which there is a record shall be used for any monthly period for which no billing history exists.
The (designated official) shall give his/her best effort to see that notice of each
industrial customerss allocation is mailed to such customer. If, however, a customer does not
receive such naotice, it shall be the customerss responsibility to contact the

(name of your water supplier) to determine the allocation, and the allocation shall be fully
effective notwithstanding the lack of receipt of written notice. Upon request of the customer
or at the initiative of the (designated official), the allocation may be reduced or
increased, (1) if the designated period does not accurately reflect the customerss normal
water use because the customer had shutdown a major processing unit for repair or overhaul
during the period, (2) the customer has added or is in the process of adding significant
additional processing capacity, (3) the customer has shutdown or significantly reduced the
production of a major processing unit, (4) the customer has previously implemented
significant permanent water conservation measures such that the ability to further reduce
water use is limited, (5) the customer agrees to transfer part of its allocation to another
industrial customer, or (6) if other objective evidence demonstrates that the designated
allocation is inaccurate under present conditions. A customer may appeal an allocation
established hereunder to the (designated official or alternatively, a special
water allocation review committee). Industrial customers shall pay the following surcharges:

Customers whose allocation is gallons through gallons per month:
$ per thousand gallons for the first 1,000 gallons over allocation.
$ per thousand gallons for the second 1,000 gallons over allocation.
$ per thousand gallons for the third 1,000 gallons over allocation.
$ per thousand gallons for each additional 1,000 gallons over allocation.

Customers whose allocation is gallons per month or more:

____times the block rate for each 1,000 gallons in excess of the
allocation up through 5 percent above allocation.
____times the block rate for each 1,000 gallons from 5 percent
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through 10 percent above allocation.

____times the block rate for each 1,000 gallons from 10 percent
through 15 percent above allocation.

____times the block rate for each 1,000 gallons more than
15 percent above allocation.

The surcharges shall be cumulative. As used herein, sblock rate. means the charge to the
customer per 1,000 gallons at the regular water rate schedule at the level of the customeras
allocation.

Section X: Enforcement

@ No person shall knowingly or intentionally allow the use of water from the
(name of your water supplier) for residential, commercial, industrial,
agricultural, governmental, or any other purpose in a manner contrary to any provision of this Plan, or
in an amount in excess of that permitted by the drought response stage in effect at the time pursuant
to action taken by (designated official), or his/her designee, in accordance with
provisions of this Plan.

(b) Any person who violates this Plan is guilty of a misdemeanor and, upon conviction shall be
punished by a fine of not less than dollars ($__ ) and not more than dollars
($_). Each day that one or more of the provisions in this Plan is violated shall constitute a
separate offense. If a person is convicted of three or more distinct violations of this Plan, the
(designated official) shall, upon due notice to the customer, be authorized to
discontinue water service to the premises where such violations occur.  Services
discontinued under such circumstances shall be restored only upon payment of a re-

connection charge, hereby established at $ , and any other costs incurred by the
(name of your water supplier) in discontinuing service. In addition,
suitable assurance must be given to the (designated official) that the

same action shall not be repeated while the Plan is in effect. Compliance with this plan may
also be sought through injunctive relief in the district court.

(c) Any person, including a person classified as a water customer of the (name
of your water supplier), in apparent control of the property where a violation occurs or
originates shall be presumed to be the violator, and proof that the violation occurred on the
personss property shall constitute a rebuttable presumption that the person in apparent
control of the property committed the violation, but any such person shall have the right to
show that he/she did not commit the violation. Parents shall be presumed to be responsible
for violations of their minor children and proof that a violation, committed by a child, occurred
on property within the parentss control shall constitute a rebuttable presumption that the
parent committed the violation, but any such parent may be excused if he/she proves that
he/she had previously directed the child not to use the water as it was used in violation of this
Plan and that the parent could not have reasonably known of the violation.

d) Any employee of the (name of your water supplier), police officer, or other

employee designated by the (designated official), may issue a citation to a
person he/she reasonably believes to be in violation of this Ordinance. The citation shall be prepared
in duplicate and shall contain the name and address of the alleged violator, if known, the offense
charged, and shall direct him/her to appear in the (example: municipal court) on the
date shown on the citation for which the date shall not be less than 3 days nor more than 5 days from
the date the citation was issued. The alleged violator shallbe  served a copy of the citation.
Service of the citation shall be complete upon delivery of the citation to the alleged violator, to an
agent or employee of a violator, or to a person over 14 years of age who is a member of the violatorss
immediate family or is a resident of the violatorss residence. The alleged violator shall appear in

55



Chapter 6 — Water Conservation and
Drought Management Plans August 2010

(example: municipal court) to enter a plea of guilty or not guilty for the violation of this
Plan. If the alleged violator fails to appear in (example: municipal court), a warrant for
his/her arrest may be issued. A summons to appear may be issued in lieu of an arrest warrant.
These cases shall be expedited and given preferential setting in (example: municipal
court) before all other cases.

Section XI: Variances

The (designated official), or his/her designee, may, in writing, grant temporary
variance for existing water uses otherwise prohibited under this Plan if it is determined that failure to
grant such variance would cause an emergency condition adversely affecting the health, sanitation,
or fire protection for the public or the person requesting such variance and if one or more of the
following conditions are met:

€) Compliance with this Plan cannot be technically accomplished during the duration of the
water supply shortage or other condition for which the Plan is in effect.

(b) Alternative methods can be implemented which will achieve the same level of reduction in
water use.

Persons requesting an exemption from the provisions of this Ordinance shall file a petition for

variance with the (name of your water supplier) within 5 days after the Plan or a
particular drought response stage has been invoked. All petitions for variances shall be reviewed by
the (designated official), or his/her designee, and shall include the following:

€) Name and address of the petitioner(s).

(b) Purpose of water use.

(c) Specific provision(s) of the Plan from which the petitioner is requesting relief.

(d) Detailed statement as to how the specific provision of the Plan adversely affects the petitioner
or what damage or harm will occur to the petitioner or others if petitioner complies with this
Ordinance.

(e) Description of the relief requested.

) Period of time for which the variance is sought.

(9) Alternative water use restrictions or other measures the petitioner is taking or proposes to
take to meet the intent of this Plan and the compliance date.

(h) Other pertinent information.
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EXAMPLE RESOLUTION FOR ADOPTION OF A
DROUGHT CONTINGENCY PLAN
RESOLUTION NO.

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE
(name of water supplier) ADOPTING A DROUGHT

CONTINGENCY PLAN.

WHEREAS, the Board recognizes that the amount of water available to the (name of
water supplier) and its water utility customers are limited and subject to depletion during periods of
extended drought;

WHEREAS, the Board recognizes that natural limitations due to drought conditions and other acts of
God cannot guarantee an uninterrupted water supply for all purposes;

WHEREAS, Section 11.1272 of the Texas Water Code and applicable rules of the Texas Commission
on Environmental Quality require all public water supply systems in Texas to prepare a drought
contingency plan; and

WHEREAS, as authorized under law, and in the best interests of the customers of the
(name of water supply system), the Board deems it expedient and necessary to
establish certain rules and policies for the orderly and efficient management of limited water supplies
during drought and other water supply emergencies;

NOW THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE
(name of water supplier):

SECTION 1.  That the Drought Contingency Plan attached hereto as Exhibit “A” and made
part hereof for all purposes be, and the same is hereby, adopted as the official policy of the
(name of water supplier).

SECTION 2.  That the (e.g., general manager) is hereby directed to
implement, administer, and enforce the Drought Contingency Plan.

SECTION 3.  That this resolution shall take effect immediately upon its passage.

DULY PASSED BY THE BOARD OF DIRECTORS OF THE ,ONTHIS __ day of
, 20

President, Board of Directors
ATTESTED TO:

Secretary, Board of Directors
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Model Drought Contingency Plan Template

Irrigation Uses
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Model Drought Contingency Plan Template (Irrigation Uses)
DROUGHT CONTINGENCY PLAN

FOR
(Name of irrigation district)
(Address)
(Date)
Section [: Declaration of Policy, Purpose, and Intent
The Board of Directors of the (name of irrigation district) deems it to be in the

interest of the District to adopt Rules and Regulations governing the equitable and efficient allocation
of limited water supplies during times of shortage. These Rules and Regulations constitute the
District’s drought contingency plan required under Section 11.1272, Texas Water Code, Vernon’'s
Texas Codes Annotated, and associated administrative rules of the Texas Commission on
Environmental Quality (Title 30, Texas Administrative Code, Chapter 288).

Section II: User Involvement
Opportunity for users of water from the (name of irrigation district) was provided
by means of (describe methods used to inform water users about the preparation

of the plan and opportunities for input; for example, scheduling and providing notice of a public
meeting to accept user input on the plan).

Section llI: User Education

The (name of irrigation district) will periodically provide water users with information
about the Plan, including information about the conditions under which water allocation is to be
initiated or terminated and the district’s policies and procedures for water allocation. This information
will be provided by means of (e.g. describe methods to be used to provide water
users with information about the Plan; for example, by providing copies of the Plan and by posting
water allocation rules and regulations on the district’s public bulletin board).

Section IV: Authorization

The (e.g., general manager) is hereby authorized and directed to implement the
applicable provision of the Plan upon determination by the Board that such implementation is
necessary to ensure the equitable and efficient allocation of limited water supplies during times of
shortage.

Section V: Application

The provisions of the Plan shall apply to all persons utilizing water provided by the
(name of irrigation district). The term “person” as used in the Plan includes individuals, corporations,
partnerships, associations, and all other legal entities.

Section VI: Initiation of Water Allocation

The (designated official) shall monitor water supply conditions on a (e.g.
weekly, monthly) basis and shall make recommendations to the Board regarding irrigation of water
allocation. Upon approval of the Board, water allocation will become effective when

(describe the criteria and the basis for the criteria):

Below are examples of the types of triggering criteria that might be used; singly or in
combination, in an irrigation district’s drought contingency plan:
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Example 1: Water in storage in the (name of reservoir) is equal to or less than
(acre-feet and/or percentage of storage capacity).

Example 2: Combined storage in the (name or reservoirs) reservoir
system is equal to or less than (acre-feet and/or percentage of
storage capacity).

Example 3: Flows as measured by the U.S. Geological Survey gage on the
(name of reservoir) near , Texas reaches
cubic feet per second (cfs).

Example 4: The storage balance in the district’s irrigation water rights account reaches
acre-feet.

Example 5: The storage balance in the district’s irrigation water rights account reaches an
amount equivalent to (number) irrigations for each flat rate acre in
which all flat rate assessments are paid and current.

Example 6: The (name of entity supplying water to the irrigation district)
notifies the district that water deliveries will be limited to acre-feet
per year (i.e. a level below that required for unrestricted irrigation).

Section VII: Termination of Water Allocation

The district's water allocation policies will remain in effect until the conditions defined in Section IV of
the Plan no longer exist and the Board deems that the need to allocate water no longer exists.

Section VIIl:  Notice

Notice of the initiation of water allocation will be given by notice posted on the District's public bulletin

board and by mail to each (e.g. landowner, holders of active irrigation accounts, etc.).
Section IX: Water Allocation
€)) In identifying specific, quantified targets for water allocation to be achieved during
periods of water shortages and drought, each irrigation user shall be allocated
irrigations or acre-feet of water each flat rate acre on which all taxes, fees,

and charges have been paid. The water allotment in each irrigation account will be
expressed in acre-feet of water.

Include explanation of water allocation procedure. For example, in the Lower
Rio Grande Valley, an “irrigation” is typically considered to be equivalent to
eight (8) inches of water per irrigation acre; consisting of six (6) inches of water
per acre applied plus two (2) inches of water lost in transporting the water from
the river to the land. Thus, three irrigations would be equal to 24 inches of
water per acre or an allocation of 2.0 acre-feet of water measured at the
diversion from the river.

(b) As additional water supplies become available to the District in an amount reasonably
sufficient for allocation to the District’s irrigation users, the additional water made
available to the District will be equally distributed, on a pro rata basis, to those
irrigation users having

Example 1: An account balance of less than irrigations for each flat
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(d)

Section X:

(@)

(b)

(©)

rate acre (i.e. acre-feet).

Example 2: An account balance of less than acre-feet of water for
each flat rate acre.

Example 3: An account balance of less than _ __ acre-feet of water. (c)
The amount of water charged against a user’s water

allocation willbe ___ (e.g. eight inches) per irrigation, or one
allocation unit, unless water deliveries to the land are metered.
Metered water deliveries will be charges based on actual measured
use. In order to maintain parity in charging use against a water
allocation between non-metered and metered deliveries, a loss factor
of _ percent of the water delivered in a metered situation will be
added to the measured use and will be charged against the user’s
water allocation. Any metered use, with the loss factor applied, that
is less than eight (8) inches per acre shall be credited back to the
allocation unit and will be available to the user. It shall be a violation
of the Rules and Regulations for a water user to use water in excess
of the amount of water contained in the users irrigation account.

Acreage in an irrigation account that has not been irrigated for any reason within the
last two (2) consecutive years will be considered inactive and will not be allocated
water. Any landowner whose land has not been irrigated within the last two (2)
consecutive years, may, upon application to the District expressing intent to irrigate
the land, receive future allocations. However, irrigation water allocated shall be
applied only upon the acreage to which it was allocated and such water allotment
cannot be transferred until there have been two consecutive years of use.

Transfers of Allotments

A water allocation in an active irrigation account may be transferred within the
boundaries of the District from one irrigation account to another. The transfer of
water can only be made by the landowner’s agent who is authorized in writing to act
on behalf of the landowner in the transfer of all or part of the water allocation from the
described land of the landowner covered by the irrigation account.

A water allocation may not be transferred to land owned by a landowner outside the
District boundaries.

or

A water allocation may be transferred to land outside the District's boundaries by
paying the current water charge as if the water was actually delivered by the District
to the land covered by an irrigation account. The amount of water allowed to be
transferred shall be stated in terms of acre-feet and deducted from the landowner’s
current allocation balance in the irrigation account. Transfers of water outside the
District shall not affect the allocation of water under Section VIl of these Rules and
Regulations.

Water from outside the District may not be transferred by a landowner for use within
the District.

or

Water from outside the District may be transferred by a landowner for use within the
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District. The District will divert and deliver the water on the same basis as District
water is delivered, except that a percent conveyance loss will be charged against
the amount of water transferred for use in the District as the water is delivered.

Section XI: Penalties

Any person who willfully opens, closes, changes or interferes with any headgate or uses water in
violation of these Rules and Regulations, shall be considered in violation of Section 11.0083, Texas
Water Code, Vernon's Texas Codes Annotated, which provides for punishment by fine of not less
than $10.00 nor more than $200.00 or by confinement in the county jail for not more than thirty (30)
days, or both, for each violation, and these penalties provided by the laws of the State and may by
enforced by complaints filed in the appropriate court jurisdiction in County, all in accordance
with Section 11.083; and in addition, the District may pursue a civil remedy in the way of damages
and/or injunction against the violation of any of the foregoing Rules and Regulations.

Section XII: Severability

It is hereby declared to be the intention of the Board of Directors of the (name of
irrigation district) that the sections, paragraphs, sentences, clauses, and phrases of this Plan shall be
declared unconstitutional by the valid judgment or decree of any court of competent jurisdiction, such
unconstitutionality shall not affect any of the remaining phrases, clauses, sentences, paragraphs, and
sections of this Plan, since the same would not have been enacted by the Board without the
incorporation into this Plan of any such unconstitutional phrase, clause, sentence, paragraph, or
section.

Section XIll:  Authority

The foregoing rules and regulations are adopted pursuant to and in accordance with Sections 11.039,
11.083, 11.1272; Section 49.004; and Section 58.127-130 of the Texas Water Code, Vernon’'s Texas
Codes Annotated.

Section XIV:  Effective Date of Plan
The effective date of this Rule shall be five (5) days following the date of Publication hereof and

ignorance of the Rules and Regulations is not a defense for a prosecution for enforcement of the
violation of the Rules and Regulations.
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EXAMPLE RESOLUTION FOR ADOPTION OF A
DROUGHT CONTINGENCY PLAN

RESOLUTION NO.

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE
(name of water supplier) ADOPTING A DROUGHT

CONTINGENCY PLAN.

WHEREAS, the Board recognizes that the amount of water available to the (name of
water supplier) and its water utility customers is limited and subject to depletion during periods of
extended drought;

WHEREAS, the Board recognizes that natural limitations due to drought conditions and other acts of
God cannot guarantee an uninterrupted water supply for all purposes;

WHEREAS, Section 11.1272 of the Texas Water Code and applicable rules of the Texas Commission
on Environmental Quality require all public water supply systems in Texas to prepare a drought
contingency plan; and

WHEREAS, as authorized under law, and in the best interests of the customers of the
(name of water supply system), the Board deems it expedient and necessary to
establish certain rules and policies for the orderly and efficient management of limited water supplies
during drought and other water supply emergencies;

NOW THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE
(name of water supplier):

SECTION 1.  That the Drought Contingency Plan attached hereto as Exhibit AA@ and made
part hereof for all purposes be, and the same is hereby, adopted as the official policy of the
(name of water supplier).

SECTION 2.  That the (e.g., general manager) is hereby directed to
implement, administer, and enforce the Drought Contingency Plan.

SECTION 3.  That this resolution shall take effect immediately upon its passage.

DULY PASSED BY THE BOARD OF DIRECTORS OF THE ,ONTHIS __
day of ,20 .

President, Board of Directors

ATTESTED TO:

Secretary, Board of Director
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Model Drought Contingency Plan Template

Wholesale Water Providers

6-67



Chapter 6 — Water Conservation and
Drought Management Plans August 2010

This page intentionally
left blank.

6-68



Chapter 6 — Water Conservation and
August 2010 Drought Management Plans

Model Drought Contingency Plan Template (Wholesale Public Water Suppliers)
DROUGHT CONTINGENCY PLAN
FOR THE
(Name of wholesale water supplier)

(address)
(CCN)
(PWS)
(Date)

Section [: Declaration of Policy, Purpose, and Intent

In order to conserve the available water supply and/or to protect the integrity of water supply facilities,
with particular regard for domestic water use, sanitation, and fire protection, and to protect and
preserve public health, welfare, and safety and minimize the adverse impacts of water supply
shortage or other water supply emergency conditions, the (name of your
water supplier) adopts the following Drought Contingency Plan (the Plan).

Section II: Public Involvement

Opportunity for the public and wholesale water customers to provide input into the preparation of the
Plan was provided by (name of your water supplier) by means of
(describe methods used to inform the public and wholesale customers about the preparation of the
plan and opportunities for input; for example, scheduling and proving public notice of a public
meeting to accept input on the Plan).

Section lll: Wholesale Water Customer Education

The (name of your water supplier) will periodically provide wholesale water customers
with information about the Plan, including information about the conditions under which each stage of
the Plan is to be initiated or terminated and the drought response measures to be implemented in
each stage. This information will be provided by means of (e.g., describe
methods to be used to provide customers with information about the Plan; for example, providing a
copy of the Plan or periodically including information about the Plan with invoices for water sales).

Section IV: Coordination with Regional Water Planning Groups

The water service area of the (name of your water supplier) is located within the
(name of regional water planning area or areas) and the (name
of your water supplier) has provided a copy of the Plan to the (name of your regional
water planning group or groups).

Section V: Authorization

The (designated official; for example, the general manager or executive
director), or his/her designee, is hereby authorized and directed to implement the applicable
provisions of this Plan upon determination that such implementation is necessary to protect public
health, safety, and welfare. The , or his/her designee, shall have the authority to
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initiate or terminate drought or other water supply emergency response measures as described in this
Plan.

Section VI: Application

The provisions of this Plan shall apply to all customers utilizing water provided by the
(name of your water supplier). The terms spersone and scustomere. as used in
the Plan include individuals, corporations, partnerships, associations, and all other legal entities.

Section VII: Criteria for Initiation and Termination of Drought Response Stages

The (designated official), or his/her designee, shall monitor water supply and/or
demand conditions on a (e.g., weekly, monthly) basis and shall determine when conditions warrant
initiation or termination of each stage of the Plan. Customer notification of the initiation or termination
of drought response stages will be made by mail or telephone. The news media will also be
informed.

The triggering criteria described below are based on:

(provide a
brief description of the rationale for the triggering criteria; for example, triggering criteria are based on
a statistical analysis of the vulnerability of the water source under drought of record conditions).

Stage 1 Triggers -- MILD Water Shortage Conditions

Requirements for initiation -- The (name of your water supplier) will recognize that a
mild water shortage condition exists when (describe triggering criteria, see examples
below).

Below are examples of the types of triggering criteria that might be used in a
wholesale water suppliers drought contingency plan. One or a combination of such
criteria may be defined for each drought response stage:

Example 1: Water in storage in the (name of reservoir) is equal to or
less than (acre-feet and/or percentage of storage capacity).
Example 2: When the combined storage in the (name of reservoirs) is
equal to or less than (acre-feet and/or percentage of storage
capacity).
Example 3: Flows as measured by the U.S. Geological Survey gage on the
(name of river) near , Texas reaches __ cubic feet

per second (cfs).

Example 4: When total daily water demand equals or exceeds million
gallons for __ consecutive days or million gallons on a single
day.
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Example 5: When total daily water demand equals or exceeds __ percent of the
safe operating capacity of million gallons per day for

consecutive days or percent on a single day.

Requirements for termination - Stage 1 of the Plan may be rescinded when all of the conditions listed

as triggering events have ceased to exist for a period of __ (e.g., 30) consecutive days. The
(name of water supplier) will notify its wholesale customers and the media of the

termination of Stage 1 in the same manner as the notification of initiation of Stage 1 of the Plan.

Stage 2 Triggers -- MODERATE Water Shortage Conditions

Requirements for initiation « The (name of your water supplier) will recognize that a
moderate water shortage condition exists when (describe triggering criteria).

Requirements for termination - Stage 2 of the Plan may be rescinded when all of the conditions listed
as triggering events have ceased to exist for a period of __ (e.g., 30) consecutive days. Upon
termination of Stage 2, Stage 1 becomes operative. The (name of your water supplier)
will notify its wholesale customers and the media of the termination of Stage 2 in the same manner as
the notification of initiation of Stage 1 of the Plan.

Stage 3 Triggers -- SEVERE Water Shortage Conditions

Requirements for initiation « The (name of your water supplier) will recognize that a
severe water shortage condition exists when (describe triggering criteria; see
examples in Stage 1).

Requirements for termination - Stage 3 of the Plan may be rescinded when all of the conditions listed
as triggering events have ceased to exist for a period of __ (e.g., 30) consecutive days. Upon
termination of Stage 3, Stage 2 becomes operative. The (name of your water supplier)
will notify its wholesale customers and the media of the termination of Stage 2 in the same manner as
the notification of initiation of Stage 3 of the Plan.

Stage 4 Triggers -- CRITICAL Water Shortage Conditions

Requirements for initiation - The (name of your water supplier) will recognize that an
emergency water shortage condition exists when (describe triggering criteria; see
examples below).

Example 1. Major water line breaks, or pump or system failures occur, which cause
unprecedented loss of capability to provide water service; or

Example 2. Natural or man-made contamination of the water supply source(s).

Requirements for termination - Stage 4 of the Plan may be rescinded when all of the conditions listed
as triggering events have ceased to exist for a period of __ (e.g., 30) consecutive days. The

(name of your water supplier) will notify its wholesale customers and the media of the
termination of Stage 4.
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Section VIII:  Drought Response Stages
The (designated official), or his/her designee, shall monitor water supply and/or demand

conditions and, in accordance with the triggering criteria set forth in Section VI, shall determine that
mild, moderate, or severe water shortage conditions exist or that an emergency condition exists and
shall implement the following actions:

Stage 1 Response -- MILD Water Shortage Conditions

Target: Achieve a voluntary __ percent reduction in (e.g., total water use, daily
water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by

(designated official), or his/her designee(s), to manage limited water supplies and/or
reduce water demand. Examples include modifying reservoir operations procedures,
interconnection with another water system, and use of reclaimed water for non-
potable purposes.

Water Use Restrictions for Reducing Demand:

(a) The (designated official), or his/her designee(s), will contact
wholesale water customers to discuss water supply and/or demand conditions and will
request that wholesale water customers initiate voluntary measures to reduce water use
(e.g., implement Stage 1 of the customeras drought contingency plan).

(b) The (designated official), or his/her designee(s), will provide a
weekly report to news media with information regarding current water supply and/or
demand conditions, projected water supply and demand conditions if drought conditions
persist, and consumer information on water conservation measures and practices.

Stage 2 Response -- MODERATE Water Shortage Conditions

Target: Achieve a __ percent reduction in (e.g., total water use, daily

water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by

(designated official), or his/her designee(s), to manage limited water supplies and/or
reduce water demand. Examples include modifying reservoir operations procedures,
interconnection with another water system, and use of reclaimed water for non-potable
purposes.

Water Use Restrictions for Reducing Demand:

(@) The (designated official), or his/her designee(s), will initiate
weekly contact with wholesale water customers to discuss water supply and/or demand
conditions and the possibility of pro rata curtailment of water diversions and/or deliveries.
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(b) The (designated official), or his/her designee(s), will request
wholesale water customers to initiate mandatory measures to reduce non-essential water
use (e.g., implement Stage 2 of the customerss drought contingency plan).

(c) The (designated official), or his/her designee(s), will initiate
preparations for the implementation of pro rata curtailment of water diversions and/or
deliveries by preparing a monthly water usage allocation baseline for each wholesale
customer according to the procedures specified in Section VI of the Plan.

(d) The (designated official), or his/her designee(s), will provide a
weekly report to news media with information regarding current water supply and/or
demand conditions, projected water supply and demand conditions if drought conditions
persist, and consumer information on water conservation measures and practices.

Stage 3 Response -- SEVERE Water Shortage Conditions

Target: Achieve a percent reduction in (e.g., total water use, daily

water demand, etc.).

Best Management Practices for Supply Management:

Describe additional measures, if any, to be implemented directly by

(designated official), or his/her designee(s), to manage limited water supplies and/or
reduce water demand. Examples include modifying reservoir operations procedures,
interconnection with another water system, and use of reclaimed water for non-potable
purposes.

Water Use Restrictions for Reducing Demand:

(& The (designated official), or his/her designee(s), will contact
wholesale water customers to discuss water supply and/or demand conditions and will
request that wholesale water customers initiate additional mandatory measures to reduce
non-essential water use (e.g., implement Stage 2 of the customeras drought contingency
plan).

(b) The (designated official), or his/her designee(s), will initiate pro
rata curtailment of water diversions and/or deliveries for each wholesale customer
according to the procedures specified in Section VI of the Plan.

(c) The (designated official), or his/her designee(s), will provide a
weekly report to news media with information regarding current water supply and/or
demand conditions, projected water supply and demand conditions if drought conditions
persist, and consumer information on water conservation measures and practices.

Stage 4 Response -- EMERGENCY Water Shortage Conditions

Whenever emergency water shortage conditions exist as defined in Section VIl of the Plan,

the

(designated official) shall:
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Assess the severity of the problem and identify the actions needed and time required
to solve the problem.

Inform the utility director or other responsible official of each wholesale water
customer by telephone or in person and suggest actions, as appropriate, to alleviate
problems (e.g., notification of the public to reduce water use until service is restored).

If appropriate, notify city, county, and/or state emergency response officials for
assistance.

Undertake necessary actions, including repairs and/or clean-up as needed.

Prepare a post-event assessment report on the incident and critique of emergency
response procedures and actions.

Section IX: Pro Rata Water Allocation

In the event that the triggering criteria specified in Section VIl of the Plan for Stage 3 « Severe Water
Shortage Conditions have been met, the (designated official) is hereby authorized
initiate allocation of water supplies on a pro rata basis in accordance with Texas Water Code Section

11.039.

Section X:

Enforcement

During any period when pro rata allocation of available water supplies is in effect, wholesale
customers shall pay the following surcharges on excess water diversions and/or deliveries:

times the normal water charge per acre-foot for water diversions and/or deliveries in
excess of the monthly allocation up through 5 percent above the monthly allocation.

times the normal water charge per acre-foot for water diversions and/or deliveries in
excess of the monthly allocation from 5 percent through 10 percent above the
monthly allocation.

times the normal water charge per acre-foot for water diversions and/or deliveries in
excess of the monthly allocation from 10 percent through 15 percent above the
monthly allocation.

times the normal water charge per acre-foot for water diversions and/or deliveries
more than 15 percent above the monthly allocation.

The above surcharges shall be cumulative.

Section Xl:

Variances
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The (designated official), or his/her designee, may, in writing, grant a temporary
variance to the pro rata water allocation policies provided by this Plan if it is determined that failure to
grant such variance would cause an emergency condition adversely affecting the public health,
welfare, or safety and if one or more of the following conditions are met:

€) Compliance with this Plan cannot be technically accomplished during the duration of the
water supply shortage or other condition for which the Plan is in effect.

(b) Alternative methods can be implemented which will achieve the same level of reduction in
water use.

Persons requesting an exemption from the provisions of this Plan shall file a petition for variance with
the (designated official) within 5 days after pro rata allocation has been
invoked. All petitions for variances shall be reviewed by the (governing body), and shall
include the following:

€) Name and address of the petitioner(s).

(b) Detailed statement with supporting data and information as to how the pro rata allocation of
water under the policies and procedures established in the Plan adversely affects the
petitioner or what damage or harm will occur to the petitioner or others if petitioner complies
with this Ordinance.

(c) Description of the relief requested.

(d) Period of time for which the variance is sought.

(e) Alternative measures the petitioner is taking or proposes to take to meet the intent of this
Plan and the compliance date.

® Other pertinent information.

Variances granted by the (governing body) shall be subject to the following

conditions, unless waived or modified by the (governing body) or its designee:

€) Variances granted shall include a timetable for compliance.

(b) Variances granted shall expire when the Plan is no longer in effect, unless the petitioner has

failed to meet specified requirements.

No variance shall be retroactive or otherwise justify any violation of this Plan occurring prior to the
issuance of the variance.

Section XII: Severability

It is hereby declared to be the intention of the (governing body of your water
supplier) that the sections, paragraphs, sentences, clauses, and phrases of this Plan are severable
and, if any phrase, clause, sentence, paragraph, or section of this Plan shall be declared
unconstitutional by the valid judgment or decree of any court of competent jurisdiction, such
unconstitutionality shall not affect any of the remaining phrases, clauses, sentences, paragraphs, and
sections of this Plan, since the same would not have been enacted by the
(governing body of your water supplier) without the incorporation into this Plan of any such
unconstitutional phrase, clause, sentence, paragraph, or section.
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If you have any questions on how to fill out this form or about the
program, please contact us at 512/239-

Individuals are entitled to request and review their personal information that the agency gathers on its
forms. They may also have any errors in their information corrected. To review such information,
contact us at 512-239-3282.

CITY ATTORNEY
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EXAMPLE RESOLUTION FOR ADOPTION OF A
DROUGHT CONTINGENCY PLAN
RESOLUTION NO.

A RESOLUTION OF THE BOARD OF DIRECTORS OF THE (name of water
supplier) ADOPTING A DROUGHT CONTINGENCY PLAN.

WHEREAS, the Board recognizes that the amount of water available to the (name of
water supplier) and its water utility customers is limited and subject to depletion during periods of
extended drought;

WHEREAS, the Board recognizes that natural limitations due to drought conditions and other acts of
God cannot guarantee an uninterrupted water supply for all purposes;

WHEREAS, Section 11.1272 of the Texas Water Code and applicable rules of the Texas Commission
on Environmental Quality require all public water supply systems in Texas to prepare a drought
contingency plan; and

WHEREAS, as authorized under law, and in the best interests of the customers of the

(name of water supply system), the Board deems it expedient and necessary to
establish certain rules and policies for the orderly and efficient management of limited water supplies
during drought and other water supply emergencies;

NOW THEREFORE, BE IT RESOLVED BY THE BOARD OF DIRECTORS OF THE
(name of water supplier):

SECTION 1. That the Drought Contingency Plan attached hereto as “Exhibit A” and made

part hereof for all purposes be, and the same is hereby, adopted as the official policy of the
(name of water supplier).

SECTION 2. That the (e.g., general manager) is hereby directed to
implement, administer, and enforce the Drought Contingency Plan.

SECTION 3. That this resolution shall take effect immediately upon its passage.

DULY PASSED BY THE BOARD OF DIRECTORS OF THE ,ON THIS __ day of
,20__.

President, Board of Directors

ATTESTED TO:

Secretary, Board of Directors
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AECOM

AECOM
5757 Woodweay. Suile 101 W, Houslon 77057 USA
T 7137804100 www aecom.com

May 4, 2009

[Addressee or Company Name]
[Street Address]
[City, State Zip]

Subject: Lavaca Regional Water Planning Group Water Conservation and Drought Management for
2011 Regional Water Plan

Dear Water System Representative:

We are writing this letter on behalf of the Lavaca Regional Water Planning Group (LRWPG). AECOM is
currently engaged in assisting the LRWPG in the process of preparing the 2011 Regional Water Plan
(RWP). This plan is submitted to the Texas Water Development Board (TWDB) and will be used to compile
the 2012 State Water Plan (SWP).

The consultant team is currently compiling information on water conservation and drought contingency
measures for water systems in our Region. As part of the data collection process, we are conducting
surveys of best management practices (BMPs) for water conservation. This survey seeks to determine the
cost and efficacy for water-conservation BMPs that have already been implemented, as well as identifying
planned conservation practices that are not yet in place.

This information will be used to evaluate water conservation and drought management in the Lavaca
Region and to make recommendations in the 2011 RWP. Your input in this matter is critical to our planning
and we appreciate any assistance you may be able to provide. Due to the accelerated timeline of this
planning round, please respond to the attached survey at your earliest convenience.

If you have any questions regarding this matter or wish to discuss further, please feel free to call me at
(713) 267-3122 or email me at Jason.Afinowicz@aecom.com.

Sincerely,

Jason D. Afinowicz, P.E.
Project Manager

JDAPIT

c. Project File

AECOM Water




Lavaca Regional Water Planning Group
Water Conservation and Drought Contingency Survey

1. Contact Information

a. City / Water System: b. Contact Person:
c. Title: d. Telephone Number:
e. Fax Number: f. Email Address:

g. Mailing Address:

2. Existing Water Conservation Measures

a. What is the water system’s average per-capita water demand?

b. When was this estimate last updated?

c. What water conservation measures or programs are currently in place for the water
system?*

d. What water conservation measures were used in the past?*

e. What are the measurable impacts, if any, of current water measures?*

f. What are the expected impacts of existing measures in the future?*

g. What is the approximate annual budget for water conservation measures for the water
system?*

h. Has the water system coordinated its public outreach for water conservation with other
water systems? If so, who has the water system partnered with?

*Please indicate the water system response on the attached Water Conservation and Drought Contingency Survey Form




Lavaca Regional Water Planning Group
Water Conservation and Drought Contingency Survey

3. Proposed Water Conservation Measures

a. What additional water conservation measures are planned for the water system?*

b. What is the expected efficacy of proposed conservation measures?*

c. If known, what is the approximate annual budget for these proposed measures?*

4. Accountability

a. Do any existing water conservation measures target water system accountability, such
as leak detection or water system audits?

b. If so, please describe the impacts of these programs on water system accountability.
Quantify any changes if possible.

5. Water Conservation / Drought Contingency Plans

a. Has the water system revised or updated its Water Conservation Plan or Drought
Contingency Plan since 20067 If so, please submit a copy of the plan along with the
response to this survey.

b. Has the water system enacted its drought contingency plan?

c. If so, what event or events triggered activation of drought contingency measures?

d. What were the measured or observed impacts of enacting drought contingency
measures?

* Please indicate the water system response on the attached Water Conservation and Drought Contingency Survey Form




Lavaca Regional Water Planning Group
Water Conservation and Drought Contingency Survey

6. Other comments

Please include any additional comments relating to water conservation.

* Please indicate the water system response on the attached Water Conservation and Drought Contingency Survey Form




Lavaca Regional Water Planning Group 2011 RWP

Water Conservation and Drought Contingency Survey Form

Is this Strategy Effectiveness (Circle One) Annual Water Savings Water Conservation Costs If You have noF
Conservation Programs and Best Management Currently Datepllr;”lnprizr;?gtss or ‘ Slrrnart)eizr;evr\;:)eudldt%u
emeNeS? | gementedr | Sl SIS oo Q| amoun swpcost | amuacost | ConieGang o
a. Municipal Conservation Measures

i. Water System Audits Y N 1 2 3 4 5 Y N
ii. Leak Detection Y N 1 2 3 4 5 Y N
iii. Prohibition on Wasting Water Y N 1 2 3 4 5 Y N
iv. Low Flow Plumbing Fixture Requirements Y N 1 2 3 4 5 Y N
v. Residential Clothes Washer Incentive Program Y N 1 2 3 4 5 Y N
vi. Water Conservation Pricing / Tiered Pricing Y N 1 2 3 4 5 Y N

vii. Public Education or Outreach Y N 1 2 3 4 5 Y N
Viii. School Education Y N 1 2 3 4 5 Y N
ix. Athletic Field & Golf Course Conservation Y N 1 2 3 4 5 Y N
b. Industrial Conservation Measures

i. Industrial Water Audit Y N 1 2 3 4 5 Y N
ii. Industrial Water Waste Reduction Y N 1 2 3 4 5 Y N
iii. Alternative Water Sources or Process Reuse Y N 1 2 3 4 5 Y N
iv. Site Specific Industrial Conservation Y N 1 2 3 4 5 Y N
v. Industrial Landscape Y N 1 2 3 4 5 Y N

c. Other Conservation Measures (please indicate Municipal, Industrial or Agricultural use)

i Y N 1 2 3 4 5 Y N
ii. Y N 1 2 3 4 5 Y N
iii. Y N 1 2 3 4 5 Y N
iv. Y N 1 2 3 4 5 Y N
V. Y N 1 2 3 4 5 Y N
Vi. Y N 1 2 3 4 5 Y N
Vii. Y N 1 2 3 4 5 Y N
Viii. Y N 1 2 3 4 5 Y N
iX. Y N 1 2 3 4 5 Y N

X. Y N 1 2 3 4 5 Y N

5/4/2009

1ofl
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AECOM

AECOM

5757 Woodway Drive, Suite 101W, Houston, Texas 77057-1599
T 713.780.4100 F 713.780.0838 www.aecom.com

Memorandum

Date July 2009

To Lavaca Regional Water Planning Group

From Jason D. Afinowicz, P.E.

Subject LRWPG 2011 Regional Water Plan Chapter 6

Conservation Survey Call Log

The Water Conservation and Drought Contingency Survey was mailed to named municipal WUGs
on May 4, 2009. A minimum of three follow-up calls were made to each WUG not responding within
a month of the mail out date. This technical memorandum catalogs the dates, times, and results of
follow-up calls as shown in Table 6B-1 below. A total of five surveys were received prior to the
LRWPG regular meeting on August 4, 2009.

Table 6B-1
Water Conservation and Drought Contingency Survey Call Log
Follow
WUG Up Date Time Result
1 6/11/2009 | 10:47 | Survey not received, consultant resends on 6/12/2009
City of 2 716/2009 15:07 | WUG checking status of survey
Edna 3 7/7/2009 15:22 | Unable to contact WUG representative
4 7/14/2009 | 13:35 | Unable to contact WUG representative
City of El NA NA NA No follow-up required
Campo
1 6/11/2009 | 11:17 | Survey not received, consultant resends on 6/12/2009
City of 2 7/6/2009 | 15:12 | Unable to contact WUG representative
Ganado 3 7/7/2009 15:20 | Unable to contact WUG representative
4 7/14/2009 | 13:38 | Unable to contact WUG representative
Halclgggs?/fille NA NA NA No follow-up required
) 1 6/11/2009 ? Unable to contact WUG representative
l\/%%tc(;; 2 716/2009 15:18 | Survey not received, consultant resends on 7/7/2009
3 7/13/2009 | 15:45 | WUG contacted and sends survey via e-mail
City of 1 6/11/2009 | 10:50 | Survey not received, consultant resends on 6/12/2009
Shiner 2 7/6/2009 | 15:27 | Survey in progress, later sent by mail
City of NA NA NA No follow-up required

Yoakum
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DROUGHT CONTINGENCY PLAN

1.0 INTRODUCTION

Droughts and other uncontrollable circumstances can disrupt the normal availability of water
supplies from either ground or surface sources. During drought periods, consumer demand is
typically 15 to 25 percent higher than under normal conditions, Limitations on the supply of
either ground or surface water, or on facilities to pump, treat, store, or distribute water can also
present a public water supply utility with an emergency demand management situation.

The Drought Contingency Plan (DCP) establishes temporary methods designed to be used as
long as the emergency exists. The purpose of the DCP is to specify how LNRA will contract and
supply stored water supplies during a repetition of the critical drought of record. Consistent with
Texas Commission on Environmental Quality (TCEQ) regulations, the LNRA has recommended
that, as appropriate, its wholesale water customers consider adoption of drought contingency
measures to be implemented in response to LNRA trigger conditions. As a provision of their
respective water supply contracts, all LNRA customers have drought contingency plans on file
with the TCEQ.

LNRA'’s DCP includes the following measures:
a. Trigger conditions signaling the start of an emergency period;
b. Designation of drought contingency measures;
c. Public information and education; and
d. Notification actions for drought termination

2.0 TRIGGERING CONDITIONS

As a wholesale water supply utility and a water resource manager, the LNRA will initiate
drought contingency measures upon occurrence of the following conditions:

Condition One: Compromised Reservoir Condition One
Reservoir elevation is at or below elevation 43.00 msl

Condition Two: Compromised Reservoir Condition Two
Reservoir elevation is at or below elevation 40.15 msl

Condition Three: Severe Local Drought Condition -- Compromised Groundwater Supply
Reduction of local groundwater supplies to critical levels.

3.0 DROUGHT CONTINGENCY MEASURES
The following actions should be taken when trigger conditions are met. As a wholesale water

supplier, the LNRA continuously monitors Lake Texana water levels and communicates with
local communities as to the condition of water supplies in the Lavaca River Basin.



Condition One: Compromised Reservoir Condition One

A trigger condition has been established by an agreement between the LNRA and specified water
rights permit holders upstream of Lake Texana using surface water for irrigation purposes.
Trigger condition one impacts permit holders upstream of Lake Texana who divert water for
irrigation purposes. Diversions for irrigation purposes are limited to times that Lake Texana is at
or above elevation 43.00 msi. Prior to any initiating diversions, permittees must confirm the
level of Lake Texana with either the LNRA or the TCEQ Watermaster. Diversions must cease
within 24 hours following the time when the reservoir level drops below elevation 43.00 msl.
The goal for water use reduction under Condition One is a 3% percent reduction of the use that
would have occurred in the absence of drought contingency measures.

Upon reaching Condition One, LNRA will implement the following relevant actions:

a. Notify the TCEQ Watermaster of reservoir condition.

b. Inform public, giving notice of reservoir condition to the customers served by the LNRA
system and upstream water rights permit holders.

c. Through the news media, the public should be advised of the trigger condition situation.
Include in the information to the public a recommendation that water users look for ways
to conserve water.

Resumption of normal operation and termination of Condition One should occur when reservoir
levels are equal to or greater than elevation 43.00 msl.

Condition Two: Compromised Reservoir Condition Two

A ftrigger condition has been established by an agreement between LNRA, Texas Parks and
Wildlife Department and Texas Water Development Board, whereby upon Lake Texana reaches
clevation 40.15 or roughly 78% of the reservoir capacity, LNRA may reduce the volume of
freshwater releases to bays and estuaries to 5 cubic feet per second. The goal for water use
reduction under Condition Two is a 5% percent reduction of the use that would have occurred in
the absence of drought contingency measures,

Upon reaching Condition Two, the LNRA will implement the following relevant actions:
a. Notify the TCEQ Watermaster of reservoir condition.
b. Inform public, giving notice of reservoir condition to the customers served by the LNRA

system and include in the information recommendations for water conservation.

Resumption of normal operation and termination of Condition Two should occur when reservoir
levels are equal to or greater than elevation 40.15 msl.

Condition Three: Severe Local Drought Condition- Compromised Groundwater Supply

All communities in the Lavaca River Basin use groundwater as their primary water supply
source. Lowering of groundwater supplies to critical levels in these communities will impact the



health and safety of the public. The water sales contract between the LNRA and the City of
Corpus Christi allows for the return of 10,400 acre-feet for meeting the needs of Jackson County.
The goal for water use reduction under Condition Three is a 7% percent reduction of the use that
would have occurred in the absence of drought contingency measures.

Upon reaching Condition Three, the LNRA will implement the following relevant actions:

a. Notify the TCEQ Watermaster of the compromised condition.

b. The affected community(s) should continue implementation of relevant DCP and water
conservation actions

¢. Upon authorization by the TCEQ Watermaster, the LNRA will enact contractual
provisions and assist the affected community as appropriate

d. Certain industrial and commercial water uses which are not essential to the health and
safety of the community should be prohibited; and

e. Through the news media, the public should be advised daily of the trigger conditions.

4.0 INFORMATION AND EDUCATION

Once trigger conditions have been reached for the LNRA system, LNRA will notify the TCEQ
Watermaster and its customers, whereby customers should notify the public within their
jurisdictions of conditions and measures to be taken. The process for notifying the public should
include:

a. Posting the Notice of Drought conditions at City Hall, County Courthouse, Post Office,
Public Library, Senior Citizens Center, and Major Supermarkets;

b. Copy of notice to newspapers and hold press conferences; and

¢. Copy of notice to local radio and television stations.

5.0 TERMINATION NOTIFICATION

Termination of the drought contingency measures should take place when the trigger conditions
that initiated the drought contingency measures have subsided, and an emergency situation no
longer exists. LNRA will notify the TCEQ Watermaster and its customers. Customers should
notify the public within their jurisdiction of termination of the drought contingency measures in
the same manner they were informed of initiation of the drought contingency measures through
the city officials in charge.

6.0 LNRA ENVIRONMENTAL ASSURANCE PROGRAM

LNRA participates in the TCEQ sponsored Texas Clean Rivers Program, conducting water
quality assessments of the Lavaca River Basin. The purpose of the water quality assessment is to
identify issues affecting water quality in the Lavaca River Basin, and to develop solution
techniques for improving water quality. The assessment program is divided into two phases.
LNRA's Clean Rivers Program involves collecting, reviewing, and analyzing past and present
water quality data, addressing public opinion, and identifying areas of potential pollution. The
program has required the implementation of a comprehensive data management system, the



establishment of a water quality monitoring network, and the identification of specific water
quality concerns throughout the Lavaca River Basin. LNRA is providing water quality and
water conservation information to citizens throughout the Lavaca River Basin as a means of
public education. The LNRA Clean Rivers Program will assist in the protection of the water
resources in the Lavaca River Basin.
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APPENDIX A
Texas Commission on Environmental Quality Rules on Drought Contingency Plans
for Wholesale Water Suppliers

TITLE 30 ENVIRONMENTAL QUALITY
PART 1 TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

CHAPTER 288 WATER CONSERVATION PLANS, DROUGHT CONTINGENCY
PLANS, GUIDELINES AND REQUIREMENTS

SUBCHAPTERB DROUGHT CONTINGENCY PLANS

RULE § 288.22 Drought Contingency Plans for Wholesale Water Suppliers

(a) A drought contingency plan for a wholesale water supplier must include the following
minimum elements.

(1) Preparation of the plan shall include provisions to actively inform the public and to
aftirmatively provide opportunity for user input in the preparation of the plan and for informing
wholesale customers about the plan. Such acts may include, but are not limited to, having a
public meeting at a time and location convenient to the public and providing written notice to the
public concerning the proposed plan and meeting.

(2) The drought contingency plan must document coordination with the regional water
planning groups for the service area of the wholesale public water supplier to ensure consistency
with the appropriate approved regional water plans.

(3) The drought contingency plan must include a description of the information to be
monitored by the water supplier and specific criteria for the initiation and termination of drought
response stages, accompanied by an explanation of the rationale or basis for such triggering
criteria.

(4) The drought contingency plan must include a minimum of three drought or emergency
response stages providing for the implementation of measures in response to water supply
conditions during a repeat of the drought-of-record.

(5) The drought contingency plan must include the procedures to be followed for the
initiation or termination of drought response stages, including procedures for notification of
wholesale customers regarding the initiation or termination of drought response stages.

(6) The drought contingency plan must include specific, quantified targets for water use
reductions to be achieved during periods of water shortage and drought. The entity preparing the
plan shall establish the targets. The goals established by the entity under this paragraph are not
enforceable.

(7) The drought contingency plan must include the specific water supply or water demand

management measures to be implemented during each stage of the plan including, but not limited
to, the following;:

A-]



(A) A pro rata curtailment of water deliveries to or diversions by wholesale water
customers as provided in Texas Water Code, § 11.039; and

(B) utilization of alternative water sources with the prior approval of the executive
director as appropriate (e.g., interconnection with another water system, temporary use of a non-
municipal water supply, use of reclaimed water for non-potable purposes, etc.).

(8) The drought contingency plan must include a provision in every wholesale water
contract entered into or renewed after adoption of the plan, including contract extensions, that in
case of a shortage of water resulting from drought, the water to be distributed shall be divided in
accordance with Texas Water Code, § 11.039.

(9) The drought contingency plan must include procedures for granting variances to the
plan.

(10) The drought contingency plan must include procedures for the enforcement of any
mandatory water use restrictions including specification of penalties (e.g., liquidated damages,
water rate surcharges, discontinuation of service) for violations of such restrictions.

(b) The wholesale public water supplier shall notify the executive director within five business
days of the implementation of any mandatory provisions of the drought contingency plan.

(¢) The wholesale public water supplier shall review and update, as appropriate, the drought
contingency plan, at least every five years, based on new or updated information, such as
adoption or revision of the regional water plan.

Source Note: The provisions of this § 288.22 adopted to be effective February 21, 1999, 24

TexReg 949; amended to be effective April 27, 2000, 25 TexReg 3544; amended to be effective
October 7, 2004, 29 TexReg 9384.
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APPENDIX B
Example Letter to Wholesale Water Customers

Date

[Customer]
[Address]

Dear [Customer]:

The Lavaca-Navidad River Authority has prepared a draft Drought Contingency Plan which,
when adopted by the Board of Directors of the Lavaca-Navidad River Authority, will be used by
the Authority as a component of its Water Management Plan. As a wholesale water customer of
the Authority, we are seeking your input and comments on the draft Drought Contingency Plan.
I have enclosed a copy of the Plan for your review.

Public comments regarding the draft Drought Contingency Plan may be made at the Public
Meeting to be held by the Lavaca-Navidad River Authority Board of Directors on April 20,
2005. Written comments on the draft Drought Contingency Plan will be accepted through close
of business on Tuesday, April 19, 2005.

We appreciate your input and interest in the water resources in the Lavaca River Basin.

Sincerely,

Patrick Brzozowski
General Manager
Lavaca-Navidad River Authority
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APPENDIX C
Example Letter to Regional Water Planning Groups

[Planning Groups P and N]
Date
[Chairman]
Chair, Region _ Water Planning Group
[Address]

Dear [Chairman]:

Enclosed please find a copy of the draft Drought Contingency Plan for the Lavaca-Navidad
River Authority. T am submitting a copy of this plan to the Region __ Water Planning Group in
accordance with the Texas Water Development Board and Texas Commission on Environmental
Quality rules,

Please review the draft plan for consistency with the approved Regional Water Plan. Public
comments regarding the draft Drought Contingency Plan may be made at the Public Meeting to
be held by the Lavaca-Navidad River Authority Board of Directors on April 20, 2005. Written
comments on the draft Drought Contingency Plan will be accepted through close of business on
Tuesday, April 19, 2005.

Sincerely,

Patrick Brzozowski
General Manager
Lavaca-Navidad River Authority
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APPENDIX D
Texas Water Code Section 11.039
§ 11.039. Distribution of Water During Shortage

(a) Ifashortage of water in a water supply not covered by a water conservation plan prepared in
compliance with Texas Natural Resource Conservation Commission or Texas Water
Development Board rules results from drought, accident, or other cause, the water to be
distributed shall be divided among all customers pro rata, according to the amount each may be
entitled to, so that preference is given to no one and everyone suffers alike.

(b) If a shortage of water in a water supply covered by a water conservation plan prepared in
compliance with Texas Natural Resource Conservation Commission or Texas Water
Development Board rules results from drought, accident, or other cause, the person, association
of persons, or corporation owning or controlling the water shall divide the water to be distributed
among all customers pro rata, according to:

(1) the amount of water to which each customer may be entitled; or

(2) the amount of water to which each customer may be entitled, less the amount of water the
customer would have saved if the customer had operated its water system in compliance with the
water conservation plan.

(¢) Nothing in Subsection (a) or (b) precludes the person, association of persons, or corporation
owning or controlling the water from supplying water to a person who has a prior vested right to
the water under the laws of this state.

Amended by Acts 1977, 65th Leg., p. 2207, ch. 870, § 1, eff. Sept. 1, 1977.

Amended by Acts 2001, 77th Leg., ch. 1126, § 1, eff. June 15, 2001.
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Lavaca-Navidad River Authority
Resolution No. 2005-002
Board Resolution Adopting the Drought Contingency Plan

Resolution Adopting a Drought Contingency Plan
for the Lavaca-Navidad River Authority, Authorizing Submittal of
the Drought Contingency Plan to the Texas Commission on Environmental
Quality and the Texas Water Development Board
for Approval, and Authorizing Incorporation of Provisions into
All Water Sales Contracts used by the Lavaca-Navidad River Authority

BE IT RESOLVED by the Board of Directors of the Lavaca-Navidad River
Authority that a Drought Contingency Plan attached hereto as Exhibit A, prepared in
conformance with the requirements of the Texas Commission on Environmental Quality
(TCEQ) and the Texas Water Development Board (TWDB) is hereby adopted;

BE IT FURTHER RESOLVED by the Board of Directors of the Lavaca-Navidad
River Authority that the General Manager is directed to submit the adopted Lavaca-
Navidad River Authority Drought Contingency Plan to TCEQ and TWDB and for their
approval; and

BE IT FURTHER RESOLVED by the Board of Directors of the Lavaca-Navidad
River Authority that the General Manager, in accordance with state law, is directed to
incorporate provisions into all water sales contracts used by the Lavaca-Navidad River
Authority to require purchasers of water from the Lavaca-Navidad River Authority to
implement water conservation and demand reduction measures in accordance with the
adopted Lavaca-Navidad River Authority Drought Contingency Plan.

t
Passed and approved this X0 h day of April, 2005.

)

Vée Strauss, President
Board of Directors
Lavaca-Navidad River Authority

ATTEST:

Willard Ulbricht, Secretary-Treasurer
Board of Directors

Lavaca-Navidad River Authority
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CITY OF EDNA
DROUGHT CONTINGENCY PLAN

Section I: Deciaration of Policy, Purpose, and Intent

In order to conserve the available water supply and protect the integrity of water supply
facilities, with particular regard for domestic water use, sanitation, and fire protection,
and to protect and preserve public health, welfare, and safety and minimize the adverse
impacts of water supply shortage or other water supply emergency conditions the City of
Edna hereby adopts the following regulatlons and restrictions on the delivery and

consumption of water.

Water uses regulated or prohibited under this Drought Contingency Plan (the Plan) are
considered to be non-essential and continuation of such uses during times of water
shortage or other emergency water supply condition are deemed to constitute a waste of
water which subjects the offender(s) to penalties as defined in Section XI of this Plan.

Section II:  Public Involvement

Opportunity for the public to provide input into the preparation of the Plan was provided
by the City of Edna by means of scheduling and providing public notice of a public

meeting to accept input on the Plan.
Section IIIl:  Public Education

The City of Edna will periodically provide the public with information about the Plan,
including information about the conditions under which each stage of the Plan is to be
initiated or terminated and the drought response measures to be implemented in each
stage. This information will be provided by means of public events, press releases or

utility bill mnserts.
Section IV:  Coordination with Regional Water Planning Groups

The service area of the City of Edna is located within the LNRA Planning Group and the
City has provided a copy of this Plan to the Lavaca Regional Water Planning Group.

Section V:  Authorization

The City Manager or his’her designee is hereby authorized and directed to implement the
applicable provisions of this Plan upon determination that such implementation is
necessary to protect public health, safety, and welfare. The City Manager, or his/her
designee, shall have the authority to initiate or terminate drought or other water supply
emergency response measures as described in this Plan.
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Section VI:  Application

The provisions of this Plan shall apply to all persons, customers, and property utilizing
water provided by the City of Edna. The terms “person” and “customer” as used in the
Plan include individuals, corporations, partnerships, associations, and all other legai

entitles,
Section VII: Definitions
For the purposes of this Plan, the following definitions shall apply:

Aesthetic water use: water use for ornamental or decorative purposes such as fountains,
reflecting pools, and water gardens.

Commercial and institutional water use: water use which is integral to the operations of
commercial and non-profit establishments and governmental entities such as retail
establishments, hotels and motels, restaurants, and office buildings.

Conservation: those practices, techniques, and technologies that reduce the consumption
of water, reduce the loss or waste of water, improve the efficiency in the use of water or
increase the recycling and reuse of water so that a supply is conserved and made
available for fiiture or alternative uses.

Customer: any person, company, or organization using water supplied by the City of

Edna.
Domestic water use: water use for personal needs or for household or sanitary purposes

such as drinking, bathing, heating, cooking, sanitation, or for cleaning a residence,
business, industry, or institution.

Even number address: street address, box numbers, or rural postal route numbers ending
in0, 2, 4, 6, or 8 and locations without addresses.

Industrial water use: the use of water in processes designed to convert materials of lower
value into forms having greater usability and value.

Landscape irrigation use: water used for the irrigation and maintenance of landscaped
areas, whether publicly or privately owned, including residential and commercial lawns,
gardens, golf courses, parks, and rights-of~-way and medians.

Non-essential water use: water uses that are not essential nor required for the protection
of public, health, safety, and welfare, including:

(a) irrigation of landscape areas, including parks, athletic fields, and golf courses,
except otherwise provided under this Plan;

(b) use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or
other vehicle;
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{(c) use of water to wash down any sidewalks, walkways, driveways, parking lots,

tennis courts, or other hard-surfaced areas;
(d) use of water to wash down buildings or structures for purposes other than

immediate fire protection,; .
(e) flushing gutters or permitting water to run or accumulate in any gutter or

street;
(f) use of water to fiil, refill, or add to any indoor or outdoor swimming pools or

Jacuzzi-type pools;
(g) use of water in a fountain or pond for aesthetic or scenic purposes except

where necessary to support aquatic life;
(h) failure to repair a controllable lake(s) within a reasonable period after having

been given notice directing the repair of such leak(s); and
(i) use of water from hydrants for construction purposes or any other purposes
other than fire fighting.

Odd numbered address: street address, box numbers, or rural postal route numbers ending
inl 335 7 0r9

Section VIII: Criteria for Initiation and Termination of Drought Response Stages

The City Manager or his/her designee shall monitor water .supply and/or demand
conditions on a daily basis and shall determine when conditions warrant initiation or
termination of each stage of the Plan, that is, when the specified “triggers” are reached.

The triggering criteria described below are based on the amount of water the City is able
to pump in a day.

Stage 1 Triggers -- MILD Water Shortage Conditions

Requirements for initiation

Customers shall be requested to voluntarily conserve water and adhere to the prescribed
restrictions on certain water uses, defined in Section VII — Definitions, when total daily
water demand equals or exceeds 1.25 million gallons for three (3) consecutive days or
1.50 million gallons on a single day (e.g., based on the “safe” operating capacity of water

supply facilities.)

Requirements for termination

Stage 1 of the Plan may be rescinded when all of the conditions listed as triggering events
have ceased to exist for a period of three (3) consecutive days.

Stage 2 Triggers - MODERATE Water Shortage Conditions

Requirements for initiation

Customers shall be required to comply with the requirements and restrictions on certain
non-essential water uses provided in Section IX of this Plan when total daily for three (3)

consecutive days 1.50 MGD or 1.75 MGD on a single day.



May 09 05 11:03a CITY OF EDNA 4617823580

Regquirements for termination
Stage 2 of the Plan may be restricted when all of the conditions listed as triggering events

have ceased to exist for a period of three (3) consecutive days. Upon termination of
Stage 2, Stage 1 becomes operative.

Stage 3 Triggers -- SEVERE Water Shortage Conditions

Reguirements for initiation
Customers shall be required to comply with the requirements and restrictions on certain

non-essential water uses for Stage 3 of this Plan when total daily for three (3) consecutive
days 1.75 MGD or 2.00 MGD on a single day.

Reguirements for termination
Stage 3 of the Plan may be rescinded when all of the conditions listed as triggering cvents

have ceased to exist for a period of three (3) consecutive days. Upon termination of
Stage 3, Stage 2 becomes operative.

Stage 4 Triggers -- CRITICAL Water Shortage Conditions

Requirements for initiation '
Customers shall be required to comply with the requirements and restrictions on certain

non-essential water uses for-Stage 4 of this Plan when total daily for three (3) consecutive
days 2.00 MGD for 2.25 MGD on a single day.

Requirements for termination
Stage 4 of the Plan may be rescinded when all of the conditions listed as triggering events

have ceased to exist for a period of three (3} consecutive days. Upon termination of
Stage 4, Stage 3 becomes operative.

Stage 5 Triggers -- EMERGENCY Water Shortage Conditions

Requirements for initiation
Customers shall be required to comply with the requirements and restrictions for Stage 5

of this Plan when the City Manager or his/her designee, determines that a water supply
emergency exists based on:

1. Major water line breaks, or pump or system failures occur, which cause
unprecedented loss of capability to provide water service; or

2. Nature or man-made contamination of the water supply source(s).

Requirements for termination
Stage 5 of the Plan may be rescinded when all of the conditions listed as triggering events

have ceased to exist for a period of three (3) consecutive days.
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Stage 6 Triggers -- WATER ALLOCATION

Requirements for initiation
Customers shall be required to comply with the water allocation plan prescribed in

Section IX of this Plan and comply with the requirements and restrictions for Stage 5 of
this Plan when total daily water demand equals or exceeds 90% of water system
production capability for three (3) consecutive days.

Requirements for termination
Water allocation may be rescinded when all of the conditions listed as triggering events

have ceased to exist for a period of three (3) consecutive days.

Section IX: Drought Response Stages

The City Manager, or his/her designee, shall monitor water supply and/or demand
conditions on a daily basis and, in accordance with the triggering criteria set forth in
Section VIII of this Plan, shall determine that a mild, moderate, severe, critical,
emergency or water shortage condition exists and shall implement the following

notification procedures:
Notification

Notification of the Public
The City Manager or his/her designee shall notify the public by means of publication in a

newspaper of general circulation, and cable TV

Additional Notification
The City Manager or his/her designee shall notify directly, or cause to be notified

directly, the following individuals and entities:
Examples:
Mayor / and members of the City Council
Fire Chief
City and/or County Emergency Management Coordinator(s)
County Judge & Commissioner(s)
State Disaster District / Department of Public Safety
TNRCC (required when mandatory restrictions are imposed)
Major water users
Critical water users, i.c. hospitals
Parks / street superintendents & public facilities managers
Emergency Medical Director

Stage 1 Response — MILD Water Shortage Conditions

Goal: Achieve a voluntary five- (5) percent reduction in daily water demand
(e.g., total water use, daily water demand, etc.).
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Supply Management Measures:

(a) Reduced or disconnected flushing of water mains.
(b) No Bulk Water Sales

Voluntary Water Use Restrictions:

(a) Water customers are requested to voluntarily limit the irrigation of
Jandscaped areas to Sundays and Thursdays for customers with a street
address ending in an even number (0, 2, 4, 6, or 8), and Saturdays and
Wednesdays for water customers with a street address ending in an odd
number (1, 3, 5, 7, or 9), and to irrigate landscapes between the hours of
midnight and 10:00 a.m. and 8:00 p.m. to midnight on designated watering

days.

(b) All operations of the City of Edna shall adhere to water use restrictions
prescribed for Stage 2 of the Plan.

(c) Water customers are requested to practice water conservation and to
minimize or discontinue water use for non-essential purposes.

Stage 2 Response --MODERATE Water Shortage Conditions

Goal: Achieve a ten (10%) percent reduction in daily water demand (e.g., total
water use, dajly water demand, etc.).

Supply Management Measures:

(a) Reduced or discontinued flushing of water mains.
(b) Reduced or discontinued irrigation of public landscaped areas.

(c) No Bulk Water Sales.

Water Use Restrictions. Under threat of penalty for violation, the following water
use restrictions shall apply to all persons:

(a) Irrigation of landscaped arcas with hose-end sprinklers or automatic
irrigation systems shall be limited to Sundays and Thursdays for
customers with a street address ending in an even number (0, 2, 4, 6, or 8),
and Saturdays and Wednesdays for water customers with a street address
sending in an odd number (1, 3, 3, 7, or 9), and irrigation of landscaped
areas is further limited to the hours of 12:00 midnight until 10:00 a.m. and
between 8:00 p.m. and 12:00 midnight on designated watering days.
However, irrigation of landscaped areas is permitted at anytime if it is by
means of a hand-held hose, a faucet filled bucket or watering can of five
(5) gallons or less, or drip irrigation system.
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(c)

CITY OF EDNA 36178235390

Use of water to wash any motor vehicle, motorbike, boat trailer, airplane
or other vehicle is prohibited except on designated watering days between
the hours of 12:00 midnight and 10:00 a.m. and between 8:00 p.m. and
12:00 midnight. Such washing, when allowed, shall be done with a hand-
held bucket or a hand-held hose equipped with a positive shutoff nozzle
for quick rinses. Vehicle washing may be done at any time on the
immediate premises of a commercial car wash or commercial service
station. Further, such washing may be exempted from these regulations if
the health, safety, and welfare of the public are contingent upon frequent
vehicle cleansing, such as garbage trucks and vehicles used to transport

food and perishables.

Use of water to fill, refill, or add to any indoor or outdoor swimming
pools, wading pools, or Jacuzzi-type pools is prohibited except on
designated watering days between the hours of 12:00 midnight and 10:00
a.m. and between 8 p.m. and 12:00 midnight.

(d) Operation of any omamental fountain or pond for aesthetic or scenic

purposes is prohibited except where necessary to support aquatic life or
where such fountains or ponds are equipped with a recirculation system.

(e) Use of water from hydrants shall be limited to fire fighting, related

®

(®)

activities, or other activities necessary to maintain public health, safety,
and welfare, except that use of water from designated fire hydrants for
construction purposes may be allowed under a special permit for the City
of Edna.

Use of water for the irrigation of golf courses greens, tees, and fairways is
prohibited except on designated watering days between the hour’s 12:00
midnight and 10:00 a.m. and between 8 p.m. and 12:00 midnight.
However, if the golf course utilizes a water source other than that provided
by the City of Edna, the facility shall not be subject to these regulations.

All restaurants are prohibited from serving water to patrons except upon
request of the patron.

{(h) The following uses of water are defined as non-essential and are

prohibited:

1. wash down of any sidewalks, walkways, driveways, parking lots,
tennis courts, or other hard-surfaced areas;

2. use of water to wash down buildings or structures for purposes

other than immediate fire protection;

use of water for dust control,

flushing gutters or permitting water to run or accumulate in any

gutter or street; and

Ll
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5 failure to repair a controllable leak(s) within a reasonable period
after having been given notice directing the repair of such leak(s).

Stage 3 Response - SEVERE Water Shortage Conditions

Goal: Achieve a fifteen (15%) percent reduction in daily water demand.

Supply Management Measures:

(a) Reduced or discontinued flushing of water mains.
(b) Reduced or discontinued irrigation of public landscaped areas.

(c) No Bulk Water Sales.

Water Use Restrictions. All requirements of Stage 2 shall remain in effect during
Stage 3 except:

(a) Irrigation of landscaped areas shall be limited to designated watering days
between the hours of 12:00 midnight and 10:00 a.m. and between 8 p.m.
and 12:00 midnight and shall be by means of hand-held hoses, hand-held
buckets, drip irrigation, or permanently installed automatic sprinkler
system only. The use of hose-end sprinklers is prohibited at all times.

(b) The watering of golf course tees is prohibited unless the golf course
utilizes a water source other than that provided by the City of Edna.

(c) The use of water for construction purposes from designated fire hydrants
under special permit is to be discontinued.

Stage 4 Response -- CRITICAL Water Shortage Conditions

Goal: Achieve a twenty (20%) percent reduction in daily water demand.

Supply Management Measures:

(a) Reduced or discontinued flushing of water mains.
(b) Reduced or discontinued irrigation of public landscaped areas.
(c) No Bulk Water Sales.

Water Use Restrictions. All requirements of Stage 2 and 3 shall remain in effect
during Stage 4 except:

(a) Irrigation of landscaped areas shall be limited to designated watering days
between the hours of 6:00 a.m. and 10:00 a.m. and between 8:00 p.m. and
12:00 midnight and shail be by means of hand-held hoses, hand-held
buckets, or drip irrigation only. The use of hose-end sprinklers or
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permanently installed automatic sprinkler systems are prohibited at all
times.

Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane
or other vehicle not occurring on the premises of a commercial car wash
and commercial service stations and not in the immediate interest of
public health, safety, and welfare is prohibited. Further, such vehicle
washing at commercial car washes and commercial service stations shall
occur only between the hours of 6:00 a.m. and 10:00 a.m. and between
6:00 p.m. and 10:00 p.m.

The filling, refilling, or adding of water to swimming pools, wading pools,
and Jacuzzi-type pools is prohibited.

(d) Operation of any ornamental fountain or pond for aesthetic or scenic

purposes is prohibited except where necessary to support aquatic life or
where such fountains or ponds are equipped with a recirculation system.

(¢) No application for new, additional, expanded, or increz;sed-in-size water

service connections, meters, service lines, pipeline extensions, mains, or
water service facilities of any kind shall be approved, and time limits for
approval of such applications are hereby suspended for such time as this
drought response stage or a higher-numbered stage shall be in effect.

Stage 5 Response -- EMERGENCY Water Shortage Conditions

Goal:

Achieve a twenty-five (25%) percent reduction in daily water demand.

Supply Management Measures:

(a) Reduced or disconnected flushing of water mains.
(b) Reduced or disconnected irrigation of public landscaped areas.

(¢) No Bulk Water Sales.

Water Use Restrictions. All requirements of Stage 2, 3, and 4 shall remain in

effect during Stage 5 except:

(a) Irrigation of landscaped areas is absolutely prohibited.
(b) Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane,

or other vehicle is absolutely prohibited.

Stage 6 Response — WATER ALLOCATION

In the event that water shortage conditions threaten public health, safety, and welfare, the
City Manager is hereby authorized to allocate water according to the following allocation

plan:
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Single-Family Residential Customers

The allocation to residential water customers residing in a single-family dwelling

shall be as follows:
Persons per Household - Gallons per Month
lor2 6,000
3Jor4 7,000
S50r6 8,000
Tor8 9,000
9or 10 : 10,000
11 or more 12,000

“Household” means the residential premises served by the customer’s meter. “Persons
per household” includes only those persons currently physically residing at the premises
and expected to reside there for the entire billing period. It shall be assumed that a
particular customer’s household is comprised of two (2) persons unless the customer
notifies the City of Edna if a greater number of persons per household on a form
prescribed by the City Manager shall give his/her best effort to see that such forms are
mailed, otherwise provided, or made available to every residential customer. If, however,
a customer does not receive such a form, it shall be the customer’s responsibility to go to
the City of Edna offices to complete and sign the form claiming more than two (2)
persons per household. New customers may claim more persons per household at the
time of applying for water service o