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Drought Response Information, Activities
and Recommendations

Droughts are of great importance to the planning and management of water resources in
Texas. Although droughts can occur in all climatic zones, they have the greatest potential
to become catastrophic in dry or arid regions such as West and Central Texas. It is not
uncommon for mild droughts to occur over short periods of time in Texas; however, there
is no certain way to predict how long or severe a drought will be while it is occurring. The
only defense available in drought prone areas such as the Brazos G Area is proper
planning and preparation for worst case scenarios. This requires understanding of drought
patterns and the historical droughts in the region.

Due to significant population growth throughout Texas, which is expected to continue in
the Brazos G Area based on Texas Water Development Board (TWDB) projections, the
demand for water has increased. With growing demand and the threat of climate change
contributing to water scarcity, planning is even more important to prevent shortages,
deterioration of water quality and lifestyle/financial impacts on water suppliers and users.
This chapter presents information on drought preparedness in the Brazos G Area,
including regional droughts of record, current example drought contingency plans,
emergency interconnects, and responses to local drought conditions, and methods to
estimate available water supplies in the region.

Droughts of Record in the Brazos G Area

Background

One of the best tools in drought preparedness is a thorough understanding of the drought
of record (DOR), or the worst drought to occur for a particular area during the available
period of hydrologic data. However, there are many ways that the “worst drought” can be
defined (degree of dryness/severity, duration, relative soil moisture content, agricultural
impacts, socioeconomic impacts, etc.). Regional water planning focuses on hydrological
drought, which is typically the type of drought associated with the largest shortfalls in
surface and/or subsurface water supply. The frequency and severity of hydrological
drought is often defined on a watershed or river basin scale, although it could be different
from one area to the next, even within a planning region.

The Brazos G Area encompasses all or parts of 37 counties and stretches from Kent
County in the northwest to Grimes County in the Southeast, this means that it is a very
hydrologically, geographically, and physiographically diverse area. Due to this, Brazos G
was divided into three smaller areas to assess the drought of record. The northernmost
area, referred to as Upper Brazos G, is made up of Palo Pinto, Stephens, and Eastland
counties, and all counties to their northwest. The middle area, referred to as Mid Brazos
G, contains all of the counties south of Stephens and Palo Pinto, and north of Milam and
Robertson. The southernmost area, referred to as Lower Brazos G, is made up of Milam,
Robertson, Lee, Burleson, Brazos, Washington, and Grimes counties. Figure 7-1 depicts
these three areas.
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Figure 7-1. Map of Brazos G Sub-Areas

Texas is divided into ten climate divisions by the National Oceanic and Atmospheric
Administration (NOAA), which are regions with consistent climatological behaviors. Figure
7-2 shows Brazos G in relationship to these climate divisions with the majority lying within
Climate Division 3, but also intersecting Divisions 2, 4, 6, and 7. It is necessary to consider
these divisions as numerous drought indices are calculated based on these divisions.
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Figure 7-2. Map of Brazos G Climate Divisions
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Current Drought of Record

In terms of severity and duration, the devastating drought of the 1950s generally is
considered the drought of record for most of Texas, including most of the Brazos G Area.
By 1956, 244 of the 254 counties in the state were considered disaster areas. At that time,
the 1950s’ drought included the 2nd, 3rd, and 8th driest years on record (1956, 1954, and
1951, respectively). This drought lasted almost a decade in many places and affected
numerous states across the nation. The 1950s’ drought kick-started Texas’s water supply
planning effort and has been used by water resource engineers and managers as a
benchmark drought for water supply planning. However, Texas has experienced two
recent droughts centered around 2006 and 2011 that were significant enough to
necessitate considering them as DORs for the Brazos G Area. In 2011, severely
decreased precipitation resulted in substantial declines in streamflow throughout Texas.
Record high temperatures also occurred June through August leading to an increase in
evaporation rates. The evaporation was so great that by August 4, 2011, state climatologist
John Nielson-Gammon declared 2011 to be the worst 1-year drought on record in Texas.
The 2011 water year statewide annual precipitation was 11.27 inches, more than 2 inches
less than the previous record low of 13.91 inches in 1956.

Drought Indicators

Several techniques can be used to assess the effect of a drought assessing parameters
such as severity, duration and spatial extent. As previously mentioned, there are numerous
ways that the “worst drought” can be defined, and it is important to consider multiple
methods of assessing a drought. The Palmer Drought Severity Index, analysis of results
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from water availability modeling, analysis of historical naturalized streamflows, and
evaluation of parameters used to develop groundwater availability models can be
incorporated into planning efforts and are discussed in more detail below.

Palmer Drought Severity Index (PDSI)

The Palmer Drought Severity Index (PDSI), first published in 1965, was one of the first
comprehensive efforts using precipitation and temperature for estimating the moisture of
a region. Using monthly temperature and precipitation data along with the moisture
capacity of soils, the PDSI takes into account previous months water balance to more
accurately track drought over time. NOAA publishes weekly and monthly PDSI maps by
climate division for the Contiguous United States, going as far back as 1895. This makes
it a widely used and robust tool to monitor long term drought conditions. PDSI values can
range from -10 to 10, with negative values indicating dry conditions. Ranges assigned to
drought levels are summarized in Table 7-1.

Table 7-1. PDSI Value Ranges

PDSI Value Range Drought/Moisture Level

Less than -4 Extreme Drought
-4 t0 -3 Severe Drought
-3t0 -2 Moderate Drought
-2to 2 Mid-Range
2t03 Moderately Moist
3to4 Very Moist

Greater than 4 Extremely Moist

As stated earlier, most of Brazos G lies in Texas Climate Division 3. Figure 7-3 shows
annual PDSI values for Texas Climate Division 3. While the 1908 and the more recent
drought in the early 215t century were severe, the drought of the 1950s was the most
intense over a longer period of time, supporting the continued use of this drought as the
drought of record for Brazos G. However, the eight most upstream counties in Brazos G
are in Texas Climate Division 2. Figure 7-4 shows that while the drought of the 1950s has,
to this point, lasted longer than the most recent drought, the PDSI in 2011 is more severe
than the PDSI in 1956. The available information is not strong enough to change the
drought of record, but it is worth noting the intensity of 2011.
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Figure 7-3. Historical Palmer Drought Severity Indices: Division 3
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Figure 7-4. Historical Palmer Drought Severity Indices: Division 2
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The differences between the two climate divisions further emphasizes the importance of
dividing Brazos G into sub-areas. One way to address varying Climate Divisions and sub-
regions is to incorporate a weighted average of Climate Division PDSI values within the
sub-areas. Figure 7-5, Figure 7-6 and Figure 7-7 show the historical weighted PDSI values
by sub-area. As can be seen in all of the sub-areas, the 1950s drought is longer and more
intense than any other drought period. This indicates that the 1950s drought should be
used as the drought of record when considering the PDSI.

Figure 7-5. Historical Weighted Average Palmer Drought Severity Indices: Upper
Brazos G

I.Iﬁ Ill] Ll I Lllli.llﬂll‘ bl
b L

1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015
Year

6

PDSI

Figure 7-6. Historical Weighted Average Palmer Drought Severity Index: Mid
Brazos G
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Figure 7-7. Historical Weighted Average Palmer Drought Severity Index: Lower
Brazos G
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Water Availability Modeling

Engineers and planners often use surface water models to demonstrate the effects of
historical droughts on water supply. Effects can be more readily observed on surface water
than groundwater. Reservoir supplies that were not in place during historic droughts can
be assessed using historic hydrology and these modeling tools. The primary tool used in
regional planning in Texas to observe the performance of reservoirs under historic drought
conditions is the Texas Commission on Environmental Quality (TCEQ) water availability
model (WAM). The WAM is the tool used to determine the available flow, firm yield, and
safe yield of surface water projects in the regional water plan. The Brazos River Basin
WAM (Brazos WAM) was updated to include hydrologic information from 1940 through
2015, and is referred to as the Brazos G WAM.

The extended Brazos G WAM was used to analyze the DOR for each reservoir in the
Brazos G Area, as shown in Table 7-2. The DOR is considered for a reservoir as the period
in which the critical month (month with lowest storage) occurs during a firm yield
simulation. In the Middle Brazos G Area, twelve out of fourteen reservoirs still have the
1950s’ drought as their DOR and in the Lower Brazos G Area, four out of six have the
1950s’ drought as their DOR. This supports the continued use of the 1950s’ drought as
the DOR for reservoirs in the Lower and Middle Brazos G Areas. However, with the
extended years of data of the Brazos G WAM, the most recent drought that broke in 2015
is supported as the DOR for the Upper Brazos G Area. In the Upper Brazos G area, nine
out of fourteen reservoirs indicate the 2015 drought as their DOR and zero of the reservoirs
indicated the 1950s’ drought as their DOR. This indicates that the 1950s’ drought is no
longer the best representation of the DOR for the Upper Brazos G Area.
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Table 7-2. Drought of Record Based on Reservoir Firm Yield Analysis

Critical | Critical | New
Reservoir County Year Month | DOR?

Hubbard Creek Reservoir Shackelford, Stephens 2015
Lake Abilene Taylor 2014 12 Yes
Lake Cisco Eastland 1981 9 Yes
Lake Daniel Stephens 2004 10 Yes
- Lake Davis Knox 2004 11 Yes
g Lake Fort Phantom Hill Jones 2015 4 Yes
| Lake Graham Young 2004 10 Yes
?i Lake Kirby Taylor 2014 12 Yes
= | Lake Leon Eastland 2015 4 Yes
= Lake Palo Pinto Palo Pinto 2015 2 Yes
Lake Stamford Haskell 2014 4 Yes
Lake Sweetwater Nolan 2015 2 Yes
Millers Creek Reservoir Throckmorton, Baylor 2004 11 Yes
Possum Kingdom Lake Stephens, Young, Palo Pinto 2015 3 Yes
Aquilla Lake Hill 1957 3 No
Belton Lake Bell, Coryell 1957 2 No
Granger Lake Williamson 1957 2 No
Lake Creek Lake McLennan 1957 1 No
) Lake Georgetown Williamson 1957 2 No
@ Lake Granbury Hood 2015 2 Yes
E Lake Mexia Limestone 1952 1 No
E Lake Pat Cleburne Johnson 1957 2 No
E Lake Waco McLennan 1957 2 No
= Lake Whitney Bosque, Hill, Johnson 1952 10 No
Proctor Lake Comanche 2015 2 Yes
Squaw Creek Reservoir Somervell, Hood 1957 3 No
Stillhouse Hollow Lake Bell 1957 2 No
Tradinghouse Creek Reservoir McLennan 1957 2 No
@ Lake Limestone Robertson, Leon, Limestone 1964 12 Yes
§ Alcoa Lake Milam 1956 10 No
@ Ol Gibbons Creek Reservoir Grimes 1956 11 No
% Somerville Lake Washington, Lee, Burleson 1957 2 No
- Twin Oak Reservoir Robertson 1957 4 No

Naturalized Streamflow

Naturalized streamflow data can be used as an indicator of drought. Streamflow as an
indicator tends to be more sensitive to short-term drought than reservoir modeling due to
its lack of storage. To analyze the health of runoff-dependent streams in the basin,
naturalized streamflows were obtained from the Brazos WAM at the six locations shown
in Figure 7-8. Naturalized flows represent flows that would have been in the stream
naturally without the influences of water management activities such as diversions,
reservoir operations and wastewater discharges.
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Two monitoring sites were chosen in each of the three Brazos G sub-areas. In each area,
one site is a tributary and one is on the main stem of the Brazos River. In Upper Brazos
G, sites were chosen on the Clear Fork at Nugent, and on the Brazos River near South
Bend. Sites were chosen on the Leon River near Belton and on the Brazos River at Waco
for Mid Brazos G. For Lower Brazos G, sites were chosen on the Little River at Cameron
and on the Brazos River near Hempstead. These specific sites were selected due to the
completeness of the USGS gage data upon which the flow naturalization is based.

Figure 7-8. Sites Selected for Naturalized Streamflow Analysis
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Annual naturalized flows at the three main stem sites are shown graphically in Figure 7-9
and numerically in Table 7-3. These graphs and table compare annual flows to the mean
flow for the entire time period (1940-2015). The graphs illustrates the amount of time the
streams spent below the long-term mean flow during the three severe drought periods
identified. In the Upper, Lower, and Middle Brazos G areas the 2010s’ drought is the one
for which the Brazos River spent the highest percentage of time below the long-term mean
flow, indicating that a greater severity than the other two drought periods. However, the
2010s’ drought was much shorter than both the 1950s’ drought and the 2000s’ drought. In
Upper Brazos G, the 2000s’ drought had the most total time spent below the long-term
average while in the Mid and Lower Brazos G Areas, the 1950s’ drought had the most total
time spent below the long-term average.
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Figure 7-9. Annual Naturalized Flows at Three Sites on the Main Stem of the
Brazos River
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Table 7-3. Percent of Time the Brazos River is Below Mean Annual Flow for Three
Drought Periods

Brazos G Sub-Area 1950s drought | 2000s Drought | 2010s Drought

Upper Brazos River at South Bend 78.8% 84.8% 93.9%
Middle Brazos River near Waco 77.6% 71.5% 84.1%
Lower Brazos River near Hempstead 75.8% 65.8% 82.9%

The severity of each drought is illustrated in Figure 7-10, which presents cumulative
streamflows measured at each of the aforementioned locations. In the figure, cumulative
streamflows since drought initiation are compared for three drought periods: 1943 — 1956,
1993 — 2006, and 2008 — 2015. While the 2011 drought year and recent years were very
severe and can provide helpful information to water planners and managers throughout
the state, it broke in May of 2015 after only seven years. The duration of the 1950s’ drought
(13 years) combined with the overall severity of it in the Brazos G Area suggests that it is
still a valid choice as the DOR for regional planning purposes in the Lower and Middle
Brazos G areas. For the Upper Brazos G Area, cumulative streamflow data suggests that
the drought ending in 2006 was dryer and lasted just as long as the 1950s drought,
indicating that it should be considered to be the new drought of record for streamflow
(useful for evaluating run-of-river water rights) in the Upper Brazos G area.
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Figure 7-10. Cumulative Naturalized Streamflow for Three Drought Periods for
Upper, Mid, & Lower Brazos G
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A comparison of low-flow periods for each of the six selected stream locations was also
performed and is shown in Figure 7-11 below. For this graph, a low-flow period is a month
below the ten percent of the average flow for each month. This comparison highlights each
of the drought periods, shows which sites spent the most time in low-flow conditions, and
which site spent the most time at zero flow. For all of the streams selected in Lower and
Mid Brazos G, the 1950s’ drought was the most severe. In Upper Brazos G the Clear Fork
at Nugent’'s most severe period was the drought from 1993-2006 and the Brazos River
near Southbend had its most severe period during the 1950s’ drought. This further
supports the use of the 1950s’ drought as the DOR in the Lower and Mid regions and is
inconclusive as to which drought should be used as the DOR in the upper region.

Figure 7-11. Comparison of Low-Flow Periods for Six Selected Locations
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Groundwater

Groundwater systems continually adjust to changes in climate, water withdrawal, and land
use. Certain aquifers are more drought sensitive than others based on a multitude of
factors including land type, recharge rates, and discharge rates. Sensitivity analyses can
provide information on how different variables affect aquifer conditions. An aquifer is
susceptible to drought if a small change in the inflow or outflow greatly affects the water
level of the aquifer. Sensitivities to drought for aquifers in Brazos G range from very low to
high. A very low sensitivity implies that small changes in the inflow or outflow do not cause
a significant change in aquifer conditions while a high sensitivity implies that small changes
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in the inflow or outflow cause a significant change aquifer conditions. Table 7-4 presents
drought sensitivity assessments obtained from the TWDB groundwater availability
modeling (GAM) reports. The Edwards BFZ, Seymour, Trinity, Brazos River Alluvium, and
Woodbine aquifers were found to be the most drought susceptible with sensitivities ranging
from moderate to high.

Table 7-4. Drought Sensitivity of Brazos G Aquifers

; Drought Sensitivity

Brazos, Burleson, Falls, Grimes, Lee, 11, 12,
Carrizo-Wilcox Major Low Very Low Limestone, Milam, Robertson, 13, 14,
Williamson 15, 16
. . . - 8,9, 10,
Edwards (BFZ2) Major High High Bell, Williamson 13
Edwards- 2347
Trinity Major Low Very Low Nolan, Taylor 8 9 iO,

(MECET))]

11, 12,
Gulf Coast Major Low -- Brazos, Grimes, Washington 13, 14,
15, 16
. Fisher, Haskell, Jones, Kent, Knox,
AN e - Stonewall, Throckmorton, Young L6 7

Bell, Bosque, Callahan, Comanche,
Coryell, Eastland, Erath, Falls, Hamilton, 6.7 89
Trinity Major Moderate Very Low Hill, Hood, Johnson, Lampasas, 1i iz’lé
Limestone, McLennan, Milam, Palo e
Pinto, Somervell, Taylor, Williamson

Blaine Minor Low Very Low Fisher, Haskell, Jones, Kent, Knox, 1,67
Nolan, Stonewall

Bosque, Brazos, Burleson, Falls,
Minor Moderate -- Grimes, Hill, McLennan, Milam, 8,12, 14
Robertson, Washington

Minor Low Very Low Fisher, Kent, Nolan g 2'73’ .
Ellenburger- Minor  VerylLow  Very Low Lampasas 7,8,9
SERSEIE] Y i P o

Marble Falls Minor Low -- Lampasas 7,8, 11
. . Brazos, Burleson, Grimes, Lee, Milam, 11, 12,
QUEED ELy LA Ligty ey Lew Robertson, Washington 13, 14, 15
. Brazos, Burleson, Grimes, Lee, 11, 12,
bl ey L ey o Robertson, Washington 13, 14, 16

Minor Moderate Very Low Hill, McLennan 8

Brazos River
Alluvium

. 11, 12,
Yegua-Jackson Minor Low -- Bl&z0s: Burlesqn, Grimes, Lee, 13, 14,
Washington 15 16

Note: “--“ indicates information not available
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The subcrop and outcrop areas of Brazos G aquifers are shown in Figure 7-12. The colors
on the map represent the drought sensitivities with blue representing least sensitive and
red representing most sensitive. The Edwards BFZ is the only Brazos G aquifer with a high
sensitivity to drought in both its subcrop and outcrop. The Seymour Aquifer, Trinity
Outcrop, Brazos River Alluvium Outcrop, and Woodbine Outcrop have a moderate
sensitivity to drought. The remaining aquifers in Brazos G have a low or very low sensitivity
to drought.

Figure 7-12. Drought Sensitivity of Brazos G Aquifers
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7.1.4  Recent Droughts and New DORs

Three separate droughts were considered in this drought of record analysis: the 1950s’
drought, the drought that lasted from 1993-2006, and the 2008-2015 drought. The 1950s’
drought was arguably the most devastating drought ever recorded in Texas and has been
used by water planners and engineers as the drought of record for many years. It included
three of the driest years on record at the time it occurred: 1956 (2nd), 1954 (3rd), and 1951
(8th). However, due to concerns that the drought conditions experienced from 1993-2006
and 2008-2015 were more severe than those of the 1950s’ drought, these droughts were
also considered as potential DORs.

The Brazos WAM was used to evaluate the firm yields of the major reservoirs in the Brazos
G Area. The analysis indicates that a new drought of record has occurred for each reservoir
in Upper Brazos G, with 9 out of 14 having the 2008-2015 drought as their DOR, 4 out of
14 with 1993-2006 as the DOR, and one having the critical year occur in 1981. This
indicates that the 1950s’ drought should no longer be used as the DOR in Upper Brazos
G and that the 2008-2015 drought should be used instead. In Mid Brazos G, 12 out of 14
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reservoirs still had the 1950s’ drought as their DOR and 2 out of 14 had the 2008-2015
drought as their DOR. In Lower Brazos G, 4 out of the 6 reservoirs had the 1950s’ drought
as their DOR, one had the 2008-2015 drought as the DOR, and one had its critical year in
1964. This indicates that the 1950s’ drought should still be considered as the DOR in Mid
and Lower Region G.

Three different metrics were used to evaluate six different stream segments, 2 in each
subregion (Upper, Mid, and Lower), to determine the DOR for run-of-river flows. The three
metrics used were cumulative flows for each stream site, annual flow data, and an
evaluation of which drought period contained the most low-flow months (flow below 10%
of the average annual flow) and zero flow months. Both the cumulative flows and annual
flows indicate that Upper Brazos G has a new DOR while the 1950s’ drought is still the
DOR for Mid and Lower Brazos G. The low-flow month analysis indicated that the 1950s’
drought should be considered the DOR in Mid and Lower Brazos G but was inconclusive
for Upper Brazos G.

Figure 7-13. Map of DOR for Reservoirs and Streams
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Current Drought Preparations and Response

Current Drought Preparations and Response

Water User Group Level Planning

Water user groups (WUGS) in Brazos G can prepare for drought by participating in the
regional planning process. The regional planning process attempts to meet projected water
demands during a drought of severity equivalent to the drought of record. WUGSs that
provide accurate information to the planning group and TWDB and consider
recommendations accepted by the regional planning group should be able to supply water
through drought periods. In addition, all wholesale water providers (WWPs) and most
municipalities develop individual drought contingency plans or emergency action plans to
be implemented at various stages of a drought.

Basin Responses

Throughout Texas, including the Brazos River Basin, water rights are issued under the
prior appropriation system. During times of shortage, curtailment of water rights has
become necessary in recent droughts. Dow Chemical made priority water rights calls in
the Brazos River Basin in 2009, 2011, 2012, and 2013. When a priority call is made,
upstream water rights that are junior in priority to the water right making the call are
required to forgo diversions and impoundment of water and allow streamflows to pass
downstream to honor the priority of downstream senior rights. The priority calls affected
most water rights in the basin. Partly in response to the priority calls and in response to
the ongoing drought, the Brazos Watermaster Program was established by petition and
subsequent order issued by the TCEQ Commissioners on April 21, 2014. The program
has jurisdiction over the Lower Brazos River Basin including and below Possum Kingdom
Reservoir. The Brazos Watermaster will monitor water use and streamflow, and coordinate
with water rights holders when flows need to be passed to honor senior water rights.

Assessment of Local Drought Contingency Plans

Predicting the timing, severity and length of a drought is an inexact science; however, it is
safe to assume that it is an inevitable component of the Texas climate. For this reason, it
is critical to plan for these occurrences with policy outlining adjustments to the use,
allocation and conservation of water in response to drought conditions. Drought and other
circumstances that interrupt the reliable supply or water quality of a source often lead to
water shortages. During a drought period, there generally is a greater demand on the
already decreased supply as individuals attempt to maintain landscape vegetation through
irrigation because less rainfall is available. This can further exacerbate a water supply
shortage situation.

In accordance with the requirements outlined in the Texas Water Code (TWC) Chapter 11
and the Texas Administrative Code §288(b), WWPs suppliers, retail public water suppliers
(serving 3,300 connections or more), and irrigation districts must submit a revised and
adopted drought contingency plan to TCEQ every five years for approval. Retail public
water systems with less than 3,300 connections must have their drought contingency plans
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(DCPs) available during TCEQ inspections, but they are not required to submit their plan
to TCEQ. The most recent deadline to submit updated DCPs to TCEQ was May 1, 2019.

TCEQ has developed model DCPs for wholesale and retail water providers to use as a
guidance tool when preparing their respective drought contingency plans. Although the
model DCPs might not be applicable to every water system, it can serve as a starting point
and an example for most entities to follow. Important DCP components that should be
addressed in the plan include the following:

e Specific and quantified goals targeted for water use reduction;
e Drought response stages, including triggers to initiate and terminate each stage;

e Descriptions of drought indicators along with supply/demand management
measures;

¢ Notification and enforcement procedures, including variance for granting
exceptions;

e Public education and input into the plan; and
e Coordinating with regional water planning groups.

In order to minimize or mitigate the impact of water shortages due to emergency situations,
including severe drought and equipment failure, the structure of DCPs is based on a variety
of triggers that initiate a variety of responses depending on the ‘stage’ or severity of the
situation. Stage one of a DCP typically represents a situation of mild water shortage, which
results in initiating water conservation measures on a voluntary basis. The last stage of a
DCP usually represents an emergency water situation for a community and triggers an
extreme water shortage.

Local DCP information adopted by 10 wholesale and 57 retail water providers, as well as
13 groundwater conservation districts in the region was reviewed and summarized for each
stage, including drought triggers used for initiating specific drought responses. The total
number of DCPs reviewed was 80, which also included the 24 entities’ DCPs reviewed
during the previous planning cycle. Brazos River Authority provided the Brazos G team
with copies of DCPs received from approximately 32 wholesale and retail water providers;
however, follow-up calls were made to many of those entities along with the remaining 33
wholesale and retail water providers to obtain copies of their recently updated DCPs.
Approximately 82 percent of the wholesale and retail water providers adopted revised
DCPs during 2018-2019.

A summary of drought triggers evaluated during the review of each DCP, included the
following:

¢ Natural/Manmade Contamination;
¢ Demand/Capacity Based;

e Mechanical Failure;

e Groundwater Level;

e Groundwater Production Rate;

e Reservoir Level;

e Supply Based;
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e Time Period;
e Wholesale Provider (initiated by); and

e Other (i.e. Contractual Obligation, Natural Disaster, Notification by Executive
Leadership).

In addition, the following drought responses were reviewed based on the drought stage
and associated triggers of the DCP:

e Assessment and Identification of Situation;

¢ Water Rate Change or Surcharge;

e Irrigation Schedule;

¢ Mandatory Reduction;

¢ Notification of Public Agencies or Specific Users;
¢ Prohibited Use;

e Public Notification;

e Discontinue Water Diversions;

e Suspend Service;

e Water Allocation; and

e Other (i.e. Additional Fees, Temporary Variance).

Water User Groups

Based on TWDB guidance outlined in this regional water planning cycle, drought triggers
used for initiating drought responses are summarized for 55 retail water providers and
presented in Table 7-5.

Wholesale Water Providers

Drought contingency plans for 10 of the 12 WWPs in the Brazos G Area were also
evaluated. Since the WWPs typically serve a number of cities and entities in the region,
they play a different role than the retail providers in how they monitor the onset of drought,
as well as respond to their wholesale customers to address drought conditions. In addition,
telephone discussions were conducted with a majority of the WWPs to better understand
their plans on how they would address the impact of severe drought or contamination of
their water supplies. A summary of their DCP triggers and responses is presented below
in Table 7-6.
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Table 7-5. Summary of DCPs for WUGSs in the Brazos G Area
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Entity Name DCP Date
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Table 7-5. Summary of DCPs for WUGSs in the Brazos G Area
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Table 7-5. Summary of DCPs for WUGSs in the Brazos G Area
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Table 7-5. Summary of DCPs for WUGSs in the Brazos G Area

Responses

Entity Name DCP Date
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Table 7-5. Summary of DCPs for WUGSs in the Brazos G Area
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Entity Name DCP Date
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Table 7-5. Summary of DCPs for WUGSs in the Brazos G Area

Responses

Entity Name DCP Date
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NOTES:
1 Additional triggers: any unforeseen conditions that may occur, including extended period of low rainfall/drought conditions; executive leadership declares critical shortage

2 Water use restrictions on: watering with handheld hose, use of greywater, hotel/motel/restaurant water use, pools, fountains, golf courses, athletic fields, parks, car washes
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Table 7-6. Summary of DCPs for WWPs in the Brazos G Area
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Table 7-6. Summary of DCPs for WWPs in the Brazos G Area

Triggers Responses Water Supplies

Primary Water Supply

Entity Name Source

Stage Number

v v v v v v Xl v N N
v v v v v v v v v v v
Brazos River Authority 2019 Multiple reservoirs N N N N N N N N N N N N N «/
4 — Pro-rata
Curtailment v v v v v \/ Y N \ ¥ N N N
NOTES:

1 Additional triggers: any unforeseen conditions that may occur, such as acts of God or man.
2 Bistone MWSD is both a WUG and WWP, but the DCP is more similar to those provided by WWPs and is included here instead of the WUG table.
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Groundwater Conservation Districts

According to the Texas Water Code, Section 36.1071(a), groundwater conservation
districts (GCDs) are required to adopt management plans that addresses natural resource
issues, drought conditions, conservation, recharge enhancement, rainwater harvesting,
and precipitation enhancement/brush control, as well as include desired future conditions
(DFCs). Since GCDs are water regulators and not water suppliers, their role is to provide
scientific information to those entities with permits to help them make informed decisions
during emergency conditions. As a result, drought response measures are typically
addressed within a GCD’s Management Plan instead of a separate drought contingency
plan. Of the thirteen GCDs located in the Brazos G Area, the following Districts have
developed a separate DCP in conjunction with their Management Plan: Brazos Valley
GCD, Clearwater Underground Water Conservation District, and Middle Trinity GCD. A
summary of their DCP triggers and responses are summarized below in Table 7-7.

Table 7-7. Summary of Groundwater Conservation District DCPs in the Brazos G Area
Groundwater

Conservation
District

Major
Aquifer(s)

Drought Triggers

District’s Responses

Conduct water conservation public

Q2 BIDEEL) L0 1126 2 G e education; keep up-to-date drought

AU fr;ci)lr(]; gr\:)%riltnfall; FDiEl s information (PDSI) and other helpful
gt drought indicators on website.
Conduct water conservation public
NOAA 30-day rain node deficit education; keep up-to-date drought
2- from avg rainfall; PDSI shows information (PDSI) and other helpful
Moderate  moderate level of drought for 6 drought indicators on website; review
mo. and confirm permit holders are
enforcing their DCPs.
NOAA 30-day rain node deficit
from avg rainfall; or PDSI shows d . bli
severe level of drought; natural Con ug:t BLELE EOIMEE RIS [ZUlE
or man-made contamination of education; keep up-to-date drought
Carrizo- water supply source(s): or |nf0rmat|_on_(PDSI) and othgr helpful
Wilcox, 3-Severe declaration by State or Federal drought indicators on website; review
Queen City, Gov't of disaster due to drought and confirm permit hc.)lders. Ul
Brazos Valley Sparta, condition in a county served by enforcing their DCPs., monitor well .
GCD Yegua- District; or unforeseen events [BEE f,r ELENLy (iR Slir earsuliing
Jackson & cause health/safety risks to the DIEHE!S [eel el
Brazos River public.
Alluvium . .
NOAA 30-day rain node deficit
from avg rainfall; or PDSI shows
ﬁﬁr?w;ﬁﬁ,gf %rg:igt;:rti:;r 12 Conduct water conservation public
indicates significant decrease in _et;lucatlo_n; k(le:’egstip-toadatﬁ drﬁulgi;tl
water levels to affect GW n ormat!on_( ) i) & er helpiu
roduction of permit holders: drought indicators on website; review
4-Extreme gatural or marrl)-ma de ’ and confirm permit holders are

enforcing their DCPs; monitor well
levels frequently basis after consulting
District’s hydrologist; designate DMZ
under Rule 7.2 as appropriate and/or
restrict GW production by permittees.

contamination of water supply
source(s); or declaration by State
or Federal Gov't of disaster due
to drought condition in a county
served by District; or unforeseen
events cause health/safety risks
to the public.
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Table 7-7. Summary of Groundwater Conservation District DCPs in the Brazos G Area

Groundwater
Conservation
District

Major
Aquifer(s)

Stage
Number

Drought Triggers

District’s Responses

Clearwater
Underground
Water CD

Edwards
BFzZ

1-Aware

2-Concern

3-Serious

4-Critical

PDI 70 to 79%; Spring Discharge
900 to 701 ac-ft/month (PDI
monitored daily on running-year
basis & based on NEX-RAD
rainfall data; PDI trigger

cond. must be exceeded 28
consecutive days; Spring
Discharge monitored with daily
max discharge values averaged
over 5 consecutive days on
running 5-day basis)

PDI 60 to 69%; Spring Discharge
700 to 401 ac-ft/month (PDI
monitored daily on running-year
basis & based on NEX-RAD
rainfall data; PDI trigger

cond. must be exceeded 28
consecutive days; Spring
Discharge monitored with daily
max discharge values averaged
over 5 consecutive days on
running 5-day basis)

PDI 50 to 59%; Spring Discharge
400 to 201 ac-ft/month (PDI
monitored daily on running-year
basis & based on NEX-RAD
rainfall data; PDI trigger

cond. must be exceeded 28
consecutive days; Spring
Discharge monitored with daily
max discharge values averaged
over 5 consecutive days on
running 5-day basis)

PDI < 50%; Spring Discharge
200 ac-ft/month or less (PDI
monitored daily on running-year
basis & based on NEX-RAD
rainfall data; PDI trigger

cond. must be exceeded 28
consecutive days; Spring
Discharge monitored with daily
max discharge values averaged
over 5 consecutive days on
running 5-day basis)

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments w/total capacity of more
than 50,000 gallons except for PWSs
(goal to achieve 10% reduction in water
usage)

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments w/total capacity of more
than 50,000 gallons except for PWSs
(goal to achieve 20% reduction in water
usage); limit outdoor watering to once
every 5-7 days bet. 7pm and 7am
(ag/horticulture operations exempted
but encouraged to reduce watering by
20%); wash vehicles at car wash only
as needed; water livestock in leak-proof
troughs if possible.

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments w/total capacity of more
than 50,000 gallons except for PWSs
(goal to achieve 30% reduction in water
usage); limit outdoor watering to once
every 5-7 days bet. 7pm and 7am
(ag/horticulture operations exempted
but encouraged to reduce watering by
30%); wash vehicles at car wash only
as needed; water livestock in leak-proof
troughs if possible; fountains/swimming
pools/décor. ponds covered where
possible; water for dust control when
req’d by law.

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments (goal to achieve 40%
reduction in water usage); no outdoor
watering (ag/horticulture operations
exempted but encouraged to reduce
watering by 40%); no vehicle washing;
water livestock in leak-proof troughs if
possible; water for dust control when
req’d by law.
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Table 7-7. Summary of Groundwater Conservation District DCPs in the Brazos G Area

Groundwater
Conservation
District

Major
Aquifer(s)

Stage
Number

Drought Triggers

District’s Responses

1-Aware
2-Concern
Clearwater
Underground Trinity
Water CD
3-Serious
4-Critical
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PDI 70 to 79%; (PDI monitored
daily on running-year basis &
based on NEX-RAD rainfall data;
PDI trigger

cond. must be exceeded 28
consecutive days)

PDI 60 to 69%; (PDI monitored
daily on running-year basis &
based on NEX-RAD rainfall data;
PDI trigger

cond. must be exceeded 28
consecutive days)

PDI 50 to 59%; (PDI monitored
daily on running-year basis &
based on NEX-RAD rainfall data;
PDI trigger

cond. must be exceeded 28
consecutive days)

PDI < 50%; (PDI monitored daily
on running-year basis & based
on NEX-RAD rainfall data; PDI
trigger

cond. must be exceeded 28
consecutive days)

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments w/total capacity of more
than 50,000 gallons except for PWSs
(goal to achieve 10% reduction in water
usage)

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments w/total capacity of more
than 50,000 gallons except for PWSs
(goal to achieve 20% reduction in water
usage); limit outdoor watering to once
every 5-7 days bet. 7pm and 7am
(ag/horticulture operations exempted
but encouraged to reduce watering by
20%); wash vehicles at car wash only
as needed; water livestock in leak-proof
troughs if possible.

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments w/total capacity of more
than 50,000 gallons except for PWSs
(goal to achieve 30% reduction in water
usage); limit outdoor watering to once
every 5-7 days bet. 7pm and 7am
(ag/horticulture operations exempted
but encouraged to reduce watering by
30%); wash vehicles at car wash only
as needed; water livestock in leak-proof
troughs if possible; fountains/swimming
pools/décor. ponds covered where
possible; water for dust control when
req’d by law.

Continue or increase voluntary
reduction; check for plumbing leaks; no
filling of ponds, lakes, tanks, reservoirs,
swimming pools or other surface
impoundments (goal to achieve 40%
reduction in water usage); no outdoor
watering (ag/horticulture operations
exempted but encouraged to reduce
watering by 40%); no vehicle washing;
water livestock in leak-proof troughs if
possible; water for dust control when
req’d by law.
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Table 7-7. Summary of Groundwater Conservation District DCPs in the Brazos G Area

Groundwater
Conservation
District

Major Stage
Aquifer(s) Number

Drought Triggers District’s Responses

Middle Trinity
GCD

7.3

0 PDSI > 80%; soil moisture index N/A

1 I 0,
PDSI 70 to 80%; soil moisture REEWELEN @F PG 57 1820 @

1 index voluntary basis; information posted on
District’'s website
L . Reduction of pumping by 20% on
0,
2 :;BS)I( (0 7{Bi; Sell MetEiie voluntary basis; information posted on
Trinity District’'s website
. . Reduction of pumping by 30% on
0,
3 PDSI 50 to 60%; soil moisture voluntary basis; information posted on

index District’'s website

Reduction of pumping by 40% on
4 PDSI < 50%; soil moisture index  voluntary basis; information posted on
District’'s website

Also, GCDs are generally more concerned about long-term pumping (decades usage) than
short-term drought conditions. All of the GCDs use either the PDSI or Precipitation Deficit
Index (PDI) to monitor the severity of drought conditions. Based on PDSI or PDI readings,
the GCDs then notify all of their permitted public water suppliers to implement their
respective DCPs. Also, each of the GCDs focus on their respective DFCs based on
specific aquifer characteristics within their management area (i.e. Carrizo-Wilcox versus
the Trinity Aquifer).

Existing and Potential Emergency Interconnects

In the event of a severe and prolonged drought, interruption or contamination of an existing
water supply, it is important for municipal water user groups (WUGS) to have a back-up
plan and alternative source of supply available. In fact, TCEQ requires all public water
systems (PWSs) to have a plan in place based on the guidelines outlined in 30 TAC,
Chapter 290, Subchapter F. Interconnects between two municipal WUGs are an
acceptable alternative for emergency water supply in lieu of trucking in treated drinking
water to a community.

The TCEQ Texas Drinking Water Watch database (TCEQ database) was the primary
source used to identify existing emergency interconnect information for the Brazos G Area.
The availability of each PWS water source is categorized as Permanent, Seasonal, Interim
or Emergency in the TCEQ database; however, details on existing interconnect supply
capacity or location is not provided. As a result, numerous emergency users and providers
were contacted by phone to obtain infrastructure details about each interconnect, such as
meter size, pipeline diameter and capacity; information regarding future emergency
interconnects was also collected. In many cases, an understanding or agreement is
already in place between the interconnect provider and user about the transfer volume of
water supply in the event of an emergency. According to Texas Water Code §16.053(r),
confidential information regarding the location coordinates of each of the emergency
interconnect was not gathered or included in the regional plan.
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A summary of the number of existing and future emergency interconnects in the Brazos G
Area, including who is connected to whom, principal county served, infrastructure details
and the emergency provider’s source of supply, is presented in Table 7-8. During this
planning cycle, 125 interconnects were identified compared to 32 interconnects in the 2016
Brazos G Plan. A few of the WUGSs, including the Cities of Bryan, College Station and
Round Rock, had more than one interconnect with particular WUGSs.

Forty-four of the potential emergency providers have a single source of water supply. If
this source became contaminated or no longer available for the emergency user, then
other alternatives or arrangements would be necessary. Twenty-one of the WUG providers
have two supply sources, and four of the listed WUG providers have three or more sources
of supply.
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Table 7-8. Summary of Emergency Interconnects in the Brazos G Area

Emergency User [A]

ACTON MUD

CITY OF ALVARADO
AQUA WSC

AXTELL WSC

CITY OF BAIRD

CITY OF BAIRD

BEACHVIEW ACRES WATER ASSOCIATION

BELL MILAM FALLS WSC

CITY OF BELTON

BENTWATER ON LAKE GRANBURY

BETHANY SUD

BLOCK HOUSE MUD

BLUE WATER OAKS ESTATES

BOLD SPRINGS WSC

BRAZOS RIVER ACRES

CITY OF BREMOND

BRUSHY CREEK MUD

CITY OF BRYAN

CITY OF BRYAN

CANYON CREEK ADDITION

CEDRON CREEK RANCH WATER SUPPLY

CHALK BLUFF WSC

CITY OF COLLEGE STATION

CITY OF COLLEGE STATION

CITY OF COLLEGE STATION

COMANCHE COVE

Emergency Provider [B]

CITY OF GRANBURY

JOHNSON COUNTY SUD

CITY OF WACO

EOL WSC

CALLAHAN COUNTY WSC

CITY OF CLYDE

LAKESHORE WATER SYSTEM

EAST BELL WSC

CENTRAL TEXAS WSC

CITY OF GRANBURY

BETHESDA WSC

CITY OF LEANDER

JOHNSON COUNTY SUD

CITY OF WEST

RIVER COUNTRY ACRES

TRI COUNTY SUD

CITY OF ROUND ROCK

CITY OF COLLEGE STATION

WICKSON CREEK SUD

ACTON MUD

STEELE CREEK HARBOR

ROSS WSC

CITY OF BRYAN

TEXAS A&M UNIVERSITY MAIN CAMPUS

WELLBORN SUD

CITY OF GRANBURY
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Provider's Sources [C]

Source #1
LAKE GRANBURY (SW)
MANSFIELD (SW)
LAKE WACO (SW)
MCLENNAN COUNTY (GW)
CLYDE (SW)
LAKE CLYDE (SW)
HILL COUNTY (GW)
CENTRAL TEXAS WSC (SW)
STILLHOUSE HOLLOW (SW)
LAKE GRANBURY (SW)
FORT WORTH (SW)
LCRA-LAKE TRAVIS (SW)
BRA-LAKE GRANBURY (SW)
WACO (SW)
HOOD COUNTY (GW)
FALLS COUNTY (GW)
BRA-LAKE GEORGETOWN (SW)
BRAZOS COUNTY (GW)
BRAZOS COUNTY (GW)
BRA-LAKE GRANBURY (SW)
BOSQUE COUNTY (GW)
MCLENNAN COUNTY (GW)
BRAZOS COUNTY (GW)
BRAZOS COUNTY (GW)
NAVASOTA RIVER (SW)

LAKE GRANBURY (SW)

Source #2
HOOD COUNTY (GW)
BRA-LAKE GRANBURY (SW)

MCLENNAN COUNTY (GW)

BAIRD(SW)

ABILENE (SW)

BELL COUNTY (GW)

BELL COUNTY (GW)

HOOD COUNTY (GW)

JOHNSON COUNTY (GW)

MANSFIELD (SW)

MCLENNAN COUNTY (GW)

ROBERTSON COUNTY (GW)

WILLIAMSON COUNTY (GW)

HOOD COUNTY (GW)

WACO (SW)

BRAZOS (GW)

HOOD COUNTY (GW)

Source # 3

JOHNSON COUNTY (GW)

JOHNSON COUNTY (GW)

R
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Table 7-8. Summary of Emergency Interconnects in the Brazos G Area

Provider's Sources [C]

Emergency User [A] Emergency Provider [B]

COTTONWOOD WSC

CROSS COUNTRY WSC

CROSS COUNTRY WSC

CROWN RANCH SUBDIVISION
DOBBIN PLANTERSVILLE WSC 2
EAST BELL WSC

EAST BELL WSC

EOL WSC

EOL WSC

EULA WSC

FALCON CREST ADDITION

CITY OF FLORENCE

CITY OF GEORGETOWN

CITY OF GEORGETOWN

CITY OF GEORGETOWN (FUTURE)
CITY OF GEORGETOWN (FUTURE)
GLEN OAKS MOBILE HOME PARK
CITY OF GODLEY

CITY OF GRANBURY

GRANBURY ACRES

GUN & ROD ESTATES

HAMILTON INN

HILLTOP WSC

CITY OF HUBBARD

JARRELL SCHWERTNER WSC

JONAH WATER SUD

CITY OF WEST

HIGHLAND PARK WSC

PATRICK WSC

DOBBIN PLANTERSVILLE WSC 1

DOBBIN PLANTERSVILLE WSC 1

BELL MILAM FALLS WSC

CITY OF TEMPLE

AXTELL WSC

PRAIRIE HILL WSC

CITY OF CLYDE

NORTHCREST ADDITION

CITY OF GEORGETOWN

CITY OF LEANDER

CITY OF ROUND ROCK

CITY OF ROUND ROCK

CITY OF ROUND ROCK

WICKSON CREEK SUD

JOHNSON COUNTY SUD

BRAZOS REGIONAL PUA

CITY OF GRANBURY

CITY OF BRENHAM

CITY OF HAMILTON

BOLD SPRINGS WSC

POST OAK SUD

SONTERRA MUD

CITY OF GEORGETOWN

Source #1
WACO (SW)
BOSQUE COUNTY (GW)
MCLENNAN COUNTY (GW)
MONTGOMERY COUNTY (GW)
MONTGOMERY COUNTY (GW)
CENTRAL TEXAS WSC (SW)
LEON RIVER (SW)
MCLENNAN COUNTY (GW)
LIMESTONE COUNTY (GW)
LAKE CLYDE (SW)
JOHNSON COUNTY (GW)
BRA-LAKE GEORGETOWN (SW)
LCRA-LAKE TRAVIS (SW)
BRA-LAKE GEORGETOWN (SW)
LCRA-LAKE TRAVIS (SW)
LCRA-LAKE TRAVIS (SW)
BRAZOS COUNTY (GW)
BRA-LAKE GRANBURY (SW)
BRA-LAKE GRANBURY (SW)
LAKE GRANBURY (SW)
LAKE SOMERVILLE (SW)
UPPER LEON MWD (SW)
MCLENNAN COUNTY (GW)
DAWSON (SW)
WILLIAMSON COUNTY (GW)

BRA-LAKE GEORGETOWN (SW)

Source #2

MCLENNAN COUNTY (GW)

BELL MILAM FALLS WSC (GW)

ABILENE (SW)

WILLIAMSON COUNTY (GW)

WILLIAMSON COUNTY (GW)

WILLIAMSON COUNTY (GW)

WILLIAMSON COUNTY (GW)

MANSFIELD (SW)

HOOD COUNTY (GW)

CORSICANA (SW)
BRA-LONE STAR RWA (SW)

WILLIAMSON COUNTY (GW)

Source # 3

JOHNSON COUNTY (GW)
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Table 7-8. Summary of Emergency Interconnects in the Brazos G Area

Emergency User [A]

CITY OF KILLEEN

LAGUNA VISTA SUBDIVISION

LAKESHORE WATER SYSTEM 2

LATHAM SPRINGS BAPTIST ENCAMPMENT

CITY OF LEANDER

LEE COUNTY FWSD #1

LEON JUNCTION WSC

LINCOLN WSC

CITY OF LORENA

LTG WSC

MALLARD POINTE

MANVILLE WSC

MESA GRANDE WSC

METROPLEX HOMESTEADS WATER SUPPLY

CITY OF MEXIA

MINERVA WSC

CITY OF MINGUS

CITY OF MOUNT CALM

MURRAY HILL WATER SYSTEM

NOLAN COUNTY FWSD #1

NORTH MILAM WSC

OAK HILL WATER SYSTEM

OAKVIEW FARMS SUBDIVISION

CITY OF OGLESBY

PRAIRIE HILL WSC

PURE WSC

Emergency Provider [B]

CENTRAL TEXAS WSC

LAGUNA TRES SUBDIVISION

LAKESHORE WATER SYSTEM

GHOLSON WSC

CITY OF CEDAR PARK

LEE COUNTY WSC

FLAT WSC

LEE COUNTY WSC

CITY OF HEWITT

PURE WSC

CITY OF GRANBURY

130 REGIONAL WSC

CITY OF GRANBURY

JOHNSON COUNTY SUD

BISTONE MWSD

SOUTHWEST MILAM WSC

CITY OF STRAWN

BIROME WSC

HILL COUNTY WSC

CITY OF SWEETWATER

CITY OF CAMERON

HILL COUNTY WSC

BETHESDA WSC

CORYELL CITY WSD

EOL WSC

LTG WSC
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Provider's Sources [C]

Source #1
STILLHOUSE HOLLOW (SW)
HOOD COUNTY (GW)
HILL COUNTY (GW)
HILL & MCLENNAN COUNTY (GW)
LCRA-LAKE TRAVIS (SW)
LEE COUNTY (GW)
GATESVILLE (SW)
LEE COUNTY (GW)
MCLENNAN COUNTY (GW)
MCLENNAN COUNTY (GW)
LAKE GRANBURY (SW)
EPCOR 130 PROJECT (GW)
LAKE GRANBURY (SW)
JOHNSON COUNTY (GW)
LIMESTONE COUNTY (GW)
MILAM COUNTY (GW)
LAKE TUCKER (SW)
HILL COUNTY (GW)
AQUILLA WSD (SW)

OAK CREEK LAKE, LAKES SWEETWATER
& TRAMMELL (SW)

LITTLE RIVER (SW)
AQUILLA WSD (SW)

FORT WORTH (SW)
GATESVILLE (SW)
MCLENNAN COUNTY (GW)

MCLENNAN COUNTY (GW)

Source #2

BELL COUNTY (GW)

WACO (SW)

HOOD COUNTY (GW)
BURLESON COUNTY (GW)
HOOD COUNTY (GW)
BRA-LAKE GRANBURY (SW)

LAKE MEXIA (SW)

NOLAN COUNTY (GW)

JOHNSON COUNTY (GW)

Source # 3

LORENA (SW/GW)

MANSFIELD (SW)

R
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Table 7-8. Summary of Emergency Interconnects in the Brazos G Area

Provider's Sources [C]

Emergency User [A] Emergency Provider [B]

RIDGE CREST ADDITION & MISTY HOLLOW

CITY OF RIESEL

CITY OF RIO VISTA

RIVER COUNTRY ACRES

CITY OF ROCKDALE

CITY OF ROGERS

CITY OF ROUND ROCK

CITY OF ROUND ROCK

CITY OF ROUND ROCK (FUTURE)
CITY OF ROUND ROCK (FUTURE)
CITY OF ROUND ROCK

SHADY HILLS ESTATES WATER SYSTEM
SHADY MEADOWS ESTATES
SONTERRA MUD

SOUTH BOSQUE WSC

SOUTH SAN GABRIEL RANCHES
SOUTHWEST MILAM WSC
STEPHENS REGIONAL SUD
SUNDANCE ADDITION
SYLVESTER MCCAULLEY WSC
TEXAS A&M UNIVERSITY MAIN CAMPUS
CITY OF THROCKMORTON

TWIN CREEK SUBDIVISION

CITY OF WACO

WELLBORN SUD

WELLBORN SUD

BETHESDA WSC

TRI COUNTY SUD

JOHNSON COUNTY SUD

BRAZOS RIVER ACRES

SOUTHWEST MILAM WSC

BELL MILAM FALLS WSC

CITY OF AUSTIN

CITY OF GEORGETOWN

CITY OF GEORGETOWN

CITY OF GEORGETOWN

BRUSHY CREEK MUD

BETHESDA WSC

OAKVIEW FARMS SUBDIVISION

JARRELL SCHWERTNER WSC

CITY OF WACO

HIGH GABRIEL WSC

CITY OF ROCKDALE

CITY OF BRECKENRIDGE

JOHNSON COUNTY SUD

CITY OF HAMLIN

CITY OF COLLEGE STATION

FORT BELKNAP WSC

BETHESDA WSC

BLUEBONNET WSC

CITY OF BRYAN

CITY OF COLLEGE STATION

Source #1
FORT WORTH (SW)
FALLS COUNTY (GW)
BRA-LAKE GRANBURY (SW)
HOOD COUNTY (GW)
MILAM COUNTY (GW)
CENTRAL TEXAS WSC (SW)
LCRA-LAKE TRAVIS (SW)
BRA-LAKE GEORGETOWN (SW)
LCRA-LAKE TRAVIS (SW)
LCRA-LAKE TRAVIS (SW)
BRA-LAKE GEORGETOWN (SW)
FORT WORTH (SW)
JOHNSON COUNTY (GW)
WILLIAMSON COUNTY (GW)
LAKE WACO (SW)
WILLIAMSON COUNTY (GW)
MILAM COUNTY (GW)
WEST CENTRAL TEXAS MWD (SW)
MANSFIELD (SW)
ABILENE (SW)
BRAZOS COUNTY (GW)
CITY OF GRAHAM (SW)
FORT WORTH (SW)
LAKE BELTON (SW)
BRAZOS COUNTY (GW)

BRAZOS COUNTY (GW)

Source #2
JOHNSON COUNTY (GW)
ROBERTSON COUNTY (GW)

MANSFIELD (SW)

BELL COUNTY (GW)

LCRA-LAKE AUSTIN (SW)

JOHNSON COUNTY (GW)

CENTRAL TEXAS WSC (SW)

MCLENNAN COUNTY (GW)

LAKE DANIELS (SW)

BRA-LAKE GRANBURY (SW)

JOHNSON COUNTY (GW)

Source # 3

JOHNSON COUNTY (GW)

SALADO WSC (GW)

LAKE HUBBARD (SW)

MANSFIELD (SW)
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Table 7-8. Summary of Emergency Interconnects in the Brazos G Area

Emergency User [A] Emergency Provider [B]

WELLBORN SUD TEXAS A&M UNIVERSITY MAIN CAMPUS
WEST BELL COUNTY WSC CITY OF KILLEEN

WEST BRAZOS WSC CITY OF WACO

WESTERN HILLS CITY OF GRANBURY

WESTSIDE RURAL WSC BETHESDA WSC

CITY OF WHITNEY HILL COUNTY WSC

WICKSON CREEK SUD CITY OF BRYAN

WICKSON CREEK SUD WELLBORN SUD

WILLIAMSON COUNTY WSID 3 CITY OF ROUND ROCK

WORTH RANCH PALO PINTO WSC
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Provider's Sources [C]

Source #1
BRAZOS COUNTY (GW)
BELL COUNTY WCID 1 (SW)
LAKE WACO (SW)
LAKE GRANBURY (SW)
FORT WORTH (SW)
AQUILLA WSD (SW)
BRAZOS COUNTY (GW)
NAVASOTA RIVER (SW)
BRA-LAKE GEORGETOWN (SW)

MINERAL WELLS (SW)

Source #2

MCLENNAN COUNTY (GW)
HOOD COUNTY (GW)

JOHNSON COUNTY (GW)

BRAZOS (GW)

WILLIAMSON COUNTY (GW)

*Emergency interconnect users/providers listed in TCEQ Drinking Water Watch Database; infrastructure details provided by email and/or via phone discussions.

Source # 3

R
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Emergency Responses to Local Drought Conditions or
Loss of Water Supply

As a result of the severe drought experienced during 2015 and 2016, the state water
planning process encourages entities to plan for this potential emergency condition based
on the drought of record. It is especially important for small entities that rely on a sole
source of supply to have a back-up plan in case they experience a local drought,
infrastructure/equipment failure or water supply contamination. Although many entities and
WWPs have adopted DCPs, it is less common for the smaller municipalities or those
included in County-Other to have these types of emergency plans in place.

All municipal WUGSs in the region were evaluated regarding their potential emergency
response to local drought conditions or loss of existing water supplies. Based on TWDB’s
template for this task, the emergency response alternatives included both temporary
and/or permanent solutions. For the purpose of the evaluation, it was assumed that the
entities being evaluated had approximately 180 days or less of water supply remaining.
Municipal WUGSs using groundwater supplies also considered implementing desalination
of brackish groundwater, depending on the aquifers located in the area, as an alternative
source of supply. MAG availability was not included in the analysis/alternative of drilling
additional wells since the emergency supply would be used on a temporary basis.
Municipal WUGs using surface water supplies were analyzed for curtailment of junior water
rights and for releases from upstream reservoirs; additional yield availability was not
analyzed for reservoir releases.

A high-level review and analysis were performed for (1) small WUGSs having 2010 Census
populations of less than 7,500 and relying on a sole source of water supply; and (2) all
County-Other WUGs in the Brazos G Area regardless of population or number of sources.
Several of the small WUGs are split by county, but it is the total WUG population that
includes them on the list for having a total population of less than 7,500. If a WUG relied
on surface water from an intake structure or a specific reservoir, then it was considered to
have a sole source of supply, regardless of the number of contracts in place. A WUG that
had a contract for purchasing treated water from Brazos River Authority (BRA) was not
considered to have a sole source of supply due to BRA’s system operations. WUGs using
both groundwater and surface water supplies were not included in the evaluation, with the
exception of County-Other entities.

Many of the WWPs in the Brazos G Area are also looking for ways to diversify their water
supply portfolio in case a severe drought or loss of water supply; examples of water supply
initiatives that have been identified or implemented are highlighted below.
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Table 7-9. Alternative Water Supply Initiatives for WUG/WWPs in the Brazos G Area

WUG/WWP Alternative Water Supply Initiative(s)

Contracted with the Cities of Waco, Woodway and McGregor to construct a
Bluebonnet WSC 16-inch diameter line/interconnect (serves both directions) as an alternative
water supply source in case of an emergency.

Secured dual water supply sources, including Carrizo-Wilcox groundwater

LAIISLAD wells and water rights in Lake Mexia.

In the process of constructing a new water treatment plant at Lake Stillhouse
Bell County WCID No. 1 and will tie it into their Lake Belton water system in order to incorporate
redundancy into their water supply.

Secured an alternative source from Hilltop Reservoir in case they experience
high turbidity or contamination of their current water supplies (primarily blend

Palo Pinto County MWD No.1  and treat water from the Brazos River and Lake Palo Pinto); Hilltop Reservoir
is located adjacent to the Palo Pinto County MWD No. 1 water treatment plant
and provides an additional 90-day water supply in case of an emergency.

Considering Gibbons Creek as an alternative surface water supply along with
City of Bryan their Aquifer Storage and Recovery (ASR) project to diversify their
groundwater portfolio.

Secured an additional source of supply, Possum Kingdom Reservaoir, in case
West Central Texas MWD the District experiences severe drought or emergency conditions impacting
their primary water supply from Lake Hubbard.

Identified additional groundwater supplies from property owners located north
City of Stamford of the city, as well as additional surface water supplies from Cedar Ridge
Reservoir.

Will be able to supplement and firm up their water supply as a result of the

CEnTE] VEEs WEE Lake Granger Augmentation Project.

Drilled nine wells in the Seymour Aquifer during 2015 to provide back-up

NG R TEEs Wi groundwater supplies for the Authority.

A nearby entity that could provide supply in the case of an isolated incident was identified
for each WUG and existing interconnects were noted based on information listed in the
TCEQ database. For the small WUGSs split by county, a nearby entity was identified for
that particular county if possible. In addition, trucking in water was considered as a supply
option under severe circumstances. A total of 197 WUG entries (including small WUGs
split by county) were researched and analyzed using the TCEQ database, including 37
County-Other WUGs. Over twice as many WUG entries were evaluated during this
planning cycle compared to the 2016 Brazos G Regional Water Plan; the results of this
effort are summarized below in Table 7-10.
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

R

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

BELL COUNTY-

OTHER ElEst
BARTLETT BELL
BELL COUNTY

WCID 3 et
CENTRAL TEXAS
COLLEGE BELL
DISTRICT

DOG RIDGE WSC ~ BELL
ELM CREEK WSC ~ BELL
HOLLAND BELL
JARRELL

SCHWERTNER BELL
WSC
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2020
Population

5,166
827

7,403

70

5,211
2,257

1,100

2,264

870

158

1,207

12

724

241

108

308

Release From Upstream Reservoir

aCurtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect
Potential Entity Providing Supply

KILLEEN

HOLLAND

NOLANVILLE

COPPERAS COVE

HARKER
HEIGHTS

MOODY

BARTLETT

BRA-LONE STAR

SONTERRA MUD RWA

Other Local Entities Required to

Participate/Coordinate

Already in Place?
Type of Infrastructure Required

Emergency Agreements/Arrangements

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
Pipeline,
Transportation

Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

MORGANS POINT
RESORT

ROGERS

THE GROVE WSC
WEST BELL
COUNTY WSC

BOSQUE
COUNTY-OTHER

CHILDRESS
CREEK WSC

HIGHLAND PARK
WSsC

MUSTANG
VALLEY WSC

SMITH BEND WSC

BELL

BELL

BELL

BELL

BOSQUE

BOSQUE

BOSQUE

BOSQUE

BOSQUE

2020
Population

5,077
1,343
1,218
4,911
5,645
2,226
415
2,104

751

582

177

177

758

899

343

118

2,104

99

Release From Upstream Reservoir

aCurtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

BELL MILAM
FALLS WSC

Potential Entity Providing Supply

TEMPLE

BELTON

MOODY

KILLEEN

CLIFTON

CLIFTON

CLIFTON

MERIDIAN

CLIFTON

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

VALLEY MILLS

BRAZOS
COUNTY-OTHER

BURLESON
COUNTY-OTHER

CALDWELL
DEANVILLE WSC
MILANO WSC
SNOOK

SOMERVILLE

CALLAHAN
COUNTY-OTHER

BOSQUE
BRAZOS

BURLESON
BURLESON
BURLESON
BURLESON
BURLESON
BURLESON

CALLAHAN
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2020
Population

1,370
2,687
5,502
4,896
3,186
1,774
865
1,530

2,887

Release From Upstream Reservoir
Curtailment of Upstream/Downstream Water

267

429

800

1,027

411

201

288

273

267 X X

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

Potential Entity Providing Supply

CLIFTON

COLLEGE
STATION

CALDWELL

ROCKDALE

CALDWELL

ROCKDALE

CALDWELL

CALDWELL

CLYDE

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

R

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

CALLAHAN
COUNTY WSC

CROSS PLAINS

POTOSI WSC

COMANCHE
COUNTY-OTHER

COMANCHE

DE LEON
CORYELL
COUNTY-OTHER

CENTRAL TEXAS
COLLEGE
DISTRICT

ELM CREEK WSC

CALLAHAN

CALLAHAN

CALLAHAN

COMANCHE

COMANCHE

COMANCHE

CORYELL

CORYELL

CORYELL

2020
Population

2,097
1,134
79
7,715
4,491
2,296

2,474

710

395

179

193

12

355

520

219

614

120

42

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

Potential Entity Providing Supply

CLYDE

CLYDE

CLYDE

COMANCHE

DE LEON
COMANCHE
COUNTY WSC
COPPERAS COVE

COPPERAS COVE

OGLESBY

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

FLAT WSC

FORT GATES
WwsC

MULTI-COUNTY
wWsC

MUSTANG
VALLEY WSC

OGLESBY

THE GROVE WSC

EASTLAND
COUNTY-OTHER

CIsCco

EASTLAND

CORYELL

CORYELL

CORYELL

CORYELL

CORYELL

CORYELL

EASTLAND

EASTLAND

EASTLAND
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2020
Population

467
1,913
2,445

28

645

181
5,211
4,108

3,946

100

380

236

53

26

470

729

622

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

CORYELL CITY
WSD

Potential Entity Providing Supply

GATESVILLE

GATESVILLE

GATESVILLE

GATESVILLE

GATESVILLE

OGLESBY

EASTLAND

EASTLAND

CIsco

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

R

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

FORT GRIFFIN
SuUD

GORMAN

RISING STAR

STAFF WSC

STEPHENS
REGIONAL SUD

ERATH COUNTY-
OTHER

DUBLIN

GORDON

FALLS COUNTY-
OTHER

EASTLAND

EASTLAND

EASTLAND

EASTLAND

EASTLAND

ERATH

ERATH

ERATH

FALLS

2020
Population

12
1,082
867
1,269
140
18,611
4,449
31

6,108

Release From Upstream Reservoir

94

99

128

15 X

3,333

418

776

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

BRECKENRIDGE

Potential Entity Providing Supply

CIsco

CARBON

GORMAN

GORMAN

EASTLAND

STEPHENVILLE

STEPHENVILLE

STEPHENVILLE

MARLIN

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

CEGO-DURANGO
wWsC

FISHER COUNTY-
OTHER

BITTER CREEK
WSC SOUTH

GRIMES COUNTY-
OTHER
NAVASOTA

TDCJ LUTHER
UNITS

TDCJ W PACK
UNIT

HAMILTON
COUNTY-OTHER

HAMILTON

FALLS

FISHER

FISHER

GRIMES

GRIMES

GRIMES

GRIMES

HAMILTON

HAMILTON
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2020
Population

1,054
655
1,013
8,833
7,529
1,478
1,687
3,609

2,991

176

76

134

1,251

1,474

289

397

450

512

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

Potential Entity Providing Supply

MARLIN

ROTAN

ROTAN

NAVASOTA

COLLEGE
STATION

NAVASOTA

NAVASOTA

HAMILTON

MULTI COUNTY
wsC

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

R

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

2020

Water User Group Population

Truck in Water

Release From Upstream Reservoir
Local Groundwater Well
Brackish Groundwater Desalination
Supply from Nearby Entity
Existing Emergency Interconnect
Potential Entity Providing Supply
Other Local Entities Required to
Participate/Coordinate
Emergency Agreements/Arrangements
Already in Place?

Type of Infrastructure Required

Curtailment of Upstream/Downstream Water

HICO HAMILTON 1,387 180 X X X HAMILTON Well, Pipeline,

Transportation
MULTI COUNTY Well, Pipeline,
WSC HAMILTON 575 55 X X X HAMILTON Transportation
HASKELL Well, Pipeline,
COUNTY.OTHER  HASKELL 2,640 360 X X X X X HASKELL Transportation

Well, Pipeline,
HASKELL HASKELL 3,239 504 X X X X STAMFORD Transportation
STAMFORD HASKELL 34 9 X X X X HASKELL Wwell, Pipeline,

Transportation
HILL COUNTY- Well, Pipeline,
OTHER HILL 1,974 163 X X X X X X HILLSBORO Transportation

Well, Pipeline,
CHATT WSC HILL 726 95 X X X HILLSBORO Transportation
FILES VALLEY Well, Pipeline,
WSe HILL 2,538 389 X X X HILLSBORO Transportation

Well, Pipeline,
GHOLSON WSC HILL 677 89 X X X X AQUILLA X Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

ITASCA
POST OAK SUD

WHITNEY

WOODROW-
OSCEOLA WSC

HOOD COUNTY-
OTHER

LIPAN

SANTO SUD

TOLAR

JOHNSON
COUNTY-OTHER

HILL

HILL

HILL

HILL

HOOD

HOOD

HOOD

HOOD

JOHNSON
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2020
Population

1,727
898
2,570
3,406
25,280
946
55
1,026

8,874

Release From Upstream Reservoir
Curtailment of Upstream/Downstream Water

152

66

492

311

798 X X

115

143

2,988 X X

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

HILL COUNTY
WsC

Potential Entity Providing Supply

HILLSBORO

HUBBARD

AQUILLA

HILLSBORO

GRANBURY

GRANBURY

GRANBURY

GRANBURY

BURLESON

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

R

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

2020

Water User Group Population

Release From Upstream Reservoir
Local Groundwater Well
Brackish Groundwater Desalination
Truck in Water
Supply from Nearby Entity
Existing Emergency Interconnect
Potential Entity Providing Supply
Other Local Entities Required to
Participate/Coordinate
Emergency Agreements/Arrangements
Already in Place?

Type of Infrastructure Required

Curtailment of Upstream/Downstream Water

GODLEY JOHNSON 1,009 102 X SO CLEBURNE ﬁ:ﬂssgﬁte;t?:n
GRANDVIEW JOHNSON 1,755 182 X X X ALVARADO wzg;sggﬂt?;
RIO VISTA JOHNSON 1,117 154 X X X Céﬁﬁ?\s(%ﬁo CLEBURNE ﬁ:ﬂémgt?;ﬁ
SONES COUNTY jonES 2,853 20 X X X X X X ABILENE #ggsggﬂt?fn
ANSON JONES 2,565 365 X X X X STAMFORD ﬁ:ﬂsmﬂtﬁn
HAMLIN JONES 2,254 423 X X X X STAMFORD wzg;sggﬂt?;
STAMFORD JONES 3,305 840 X X X X ANSON #gﬂssc'ﬁf;'t?:n
SEHEF?OUNTY' KENT 116 15 X X X X JAYTON w:::'sgci:ﬂt?:ﬁ
JAYTON KENT 682 118 X X X X ASPERMONT #22;53??;1?&
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

2020

Water User Group Population

Release From Upstream Reservoir
Local Groundwater Well
Brackish Groundwater Desalination
Truck in Water
Supply from Nearby Entity
Existing Emergency Interconnect
Potential Entity Providing Supply
Other Local Entities Required to
Participate/Coordinate
Emergency Agreements/Arrangements
Already in Place?

Type of Infrastructure Required

& Curtailment of Upstream/Downstream Water

KNOX COUNTY- Well, Pipeline,
OTHER KNOX 1,255 139 X X X X MUNDAY Transportation
KNOX CITY KNOX 1,147 237 X X X MUNDAY well, Pipeline,
Transportation

MUNDAY KNOX 1,327 253 X X X GOREE well, Pipeline,
’ Transportation

LAMPASAS Well, Pipeline,
COUNTY-OTHER LAMPASAS 1,119 206 X X X X LAMPASAS Transportation
Well, Pipeline,

LAMPASAS LAMPASAS 7,852 1265 X X X LOMETA X Transportation
LEE COUNTY- Well, Pipeline,
OTHER LEE 1,286 156 X X X X GIDDINGS Transportation
Well, Pipeline,

GIDDINGS LEE 5,792 1154 X X X X THRALL Transportation
Well, Pipeline,

LEXINGTON LEE 1,373 244 X X X GIDDINGS Transportation
LIMESTONE Well, Pipeline,
COUNTY-OTHER LIMESTONE 3,270 539 X X X X X X MEXIA Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

GROESBECK
MART
MEXIA

POST OAK SUD

PRAIRIE HILL
wWsC

SLC wSC

MCLENNAN
COUNTY-OTHER

AXTELL WSC

CHALK BLUFF
WwsC

LIMESTONE

LIMESTONE

LIMESTONE

LIMESTONE

LIMESTONE

LIMESTONE

MCLENNAN

MCLENNAN

MCLENNAN

2020
Population

4,377

8,458
152
846

1,229

9,914

1,378

2,646

688

568

11

140

107

1,175

166

268

Release From Upstream Reservoir

aCurtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

BISTONE MWD

EOL WSC

EOL WSC

ROSS WSC

Potential Entity Providing Supply

MEXIA

MEXIA

SLC WSC

TEHUACANA

MEXIA

MEXIA

WACO

WACO

WACO

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

Already in Place?
Type of Infrastructure Required

Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

2020

Water User Group Population

Truck in Water

Release From Upstream Reservoir
Local Groundwater Well
Brackish Groundwater Desalination
Supply from Nearby Entity
Existing Emergency Interconnect
Potential Entity Providing Supply
Other Local Entities Required to
Participate/Coordinate
Emergency Agreements/Arrangements
Already in Place?

Type of Infrastructure Required

& Curtailment of Upstream/Downstream Water

CRAWFORD MCLENNAN 727 148 X X X MCGREGOR well, Pipeline,

Transportation
EAST CRAWFORD 1| ENNAN 967 328 X X X WOODWAY Wwell, Pipeline,
WSC Transportation
ELM CREEK WSC  MCLENNAN 1,807 193 X X X BRUgDEg\'{LLE'

AXTELL WSC & o

EOL WSC MCLENNAN 1,894 231 X X X X PRAIRIE HILL WACO X well, Pipeline,

Transportation

WSC

Well, Pipeline,
GHOLSON MCLENNAN 1,760 232 X X X X WACO X X Transportation
H & H WSC MCLENNAN 1,607 188 X X X X TRICOUNTY SUD X Wwell, Pipeline,

Transportation
HIGHLAND PARK WACO, GHOLSON Well, Pipeline,
WSC e =1 “e - X % WSC Transportation

Well, Pipeline,
LACY LAKEVIEW  MCLENNAN 6,831 745 X X X WACO Transportation
LEVI WSC MCLENNAN 912 107 X X X LORENA
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

MART

MCGREGOR
MCLENNAN
COUNTY WCID 2

NORTH BOSQUE
wWsC

PRAIRIE HILL
wWsC

RIESEL
TEXAS STATE
TECHNICAL
COLLEGE

VALLEY MILLS

WINDSOR WATER

MCLENNAN

MCLENNAN

MCLENNAN

MCLENNAN

MCLENNAN

MCLENNAN

MCLENNAN

MCLENNAN

MCLENNAN

2020
Population

2,370
5234
1762
2,229
611

1,241

579

23

636

351

801

273

566

101

163

888

104

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect
Potential Entity Providing Supply

WACO
MOODY
WACO
WACO
EOL WSC WACO
TRI gggNTY RMS WSC

LACY LAKEVIEW

WACO

WOODWAY

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

March 2020 | 7-58



Initially Prepared 2021 Brazos G Regional Water Plan | Volume |
Drought Response Information, Activities and Recommendations

Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

R

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

MILAM COUNTY-
OTHER

CAMERON
MILANO WSC
ROCKDALE

THORNDALE

NOLAN COUNTY-
OTHER

ROSCOE
BITTER CREEK

WSC SOUTH

PALO PINTO
COUNTY-OTHER

GORDON

MILAM

MILAM

MILAM

MILAM

MILAM

NOLAN

NOLAN

NOLAN

PALO PINTO

PALO PINTO
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2020

Population

1,050

5,904

1,841

6,004

1,415

1,074

1,402

1,462

3,021
636

160

1363

209

1173

183

140

199

193

92

140

Release From Upstream Reservoir

& Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect
Potential Entity Providing Supply

CAMERON

MILANO WSC

CAMERON

SOUTHWEST

MILAM WSC bR

ROCKDALE

SWEETWATER

SWEETWATER

ROSCOE

MINERAL WELLS

STRAWN

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

Already in Place?
Type of Infrastructure Required

Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

LAKE PALO PINTO
AREA WSC

NORTH RURAL
WwsC

PALO PINTO WSC
POSSUM
KINGDOM WSC
SANTO SUD

SPORTSMANS
WORLD MUD

STEPHENS
REGIONAL SUD
STRAWN
STURDIVANT
PROGRESS WSC

ROBERTSON
COUNTY-OTHER

PALO PINTO

PALO PINTO

PALO PINTO

PALO PINTO
PALO PINTO

PALO PINTO

PALO PINTO

PALO PINTO

PALO PINTO

ROBERTSON

2020
Population

1004

1631

864

1946
2028

123
43
753
2,606

1,353

106

158

115

834
254

122

145

240

155

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

BRECKENRIDGE

Potential Entity Providing Supply

SANTO SUD

PALO PINTO WSC

NORTH RURAL
wsC

GRAFORD
GORDON
PALO PINTO WSC

POSSUM
KINGDOM WSC

MINERAL WELLS

PALO PINTO WSC

HEARNE

Other Local Entities Required to

Participate/Coordinate

Already in Place?
Type of Infrastructure Required

Emergency Agreements/Arrangements

Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

BETHANY
HEARNE WSC

BREMOND
CALVERT
FRANKLIN

HEARNE

ROBERTSON
COUNTY WSC

TWIN CREEK WSC

SHACKELFORD
COUNTY-OTHER

CALLAHAN
COUNTY WSC

ROBERTSON

ROBERTSON

ROBERTSON

ROBERTSON

ROBERTSON

ROBERTSON

ROBERTSON

SHACKELFORD

SHACKELFORD
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2020
Population

323
989
1,193
1,851
4,474
2,849
1,496
247

55

43

181

190

274

759

424

265

25

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

TRI COUNTY
SuD

Potential Entity Providing Supply

CALVERT

HEARNE

HEARNE

HEARNE

FRANKLIN

HEARNE

FRANKLIN

ALBANY

MORAN

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements

R

Already in Place?

Type of Infrastructure Required

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

FORT GRIFFIN
SuUD

STEPHENS
REGIONAL SUD

SOMERVELL
COUNTY-OTHER
GLEN ROSE
STEPHENS
COUNTY-OTHER

FORT BELKNAP
WwsC

FORT GRIFFIN
SUD

POSSUM
KINGDOM WSC

STAFF WSC

STEPHENS
REGIONAL SUD

SHACKELFORD

SHACKELFORD

SOMERVELL

SOMERVELL

STEPHENS

STEPHENS

STEPHENS

STEPHENS
STEPHENS

STEPHENS

2020
Population

635
16
5,289
2,836
453
50
679

80
415

2,347

96

644

605

55

102

34
42

257

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

BRECKENRIDGE

BRECKENRIDGE

Potential Entity Providing Supply

MORAN

ALBANY

GLEN ROSE

TOLAR

BRECKENRIDGE

BRECKENRIDGE

BRECKENRIDGE

BRECKENRIDGE
BRECKENRIDGE

ALBANY

Other Local Entities Required to

Participate/Coordinate

Emergency Agreements/Arrangements
Already in Place?
Type of Infrastructure Required

Pipeline,
Transportation

Well, Pipeline,
Transportation

Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

2020

Water User Group Population

Truck in Water

Release From Upstream Reservoir
Local Groundwater Well
Brackish Groundwater Desalination
Supply from Nearby Entity
Existing Emergency Interconnect
Potential Entity Providing Supply
Other Local Entities Required to
Participate/Coordinate
Emergency Agreements/Arrangements
Already in Place?

Type of Infrastructure Required

Curtailment of Upstream/Downstream Water

STONEWALL Well, Pipeline,
SN o STONEWALL 576 70 X X X X ASPERMONT il
TAYLOR COUNTY- Pipeline,
Jamy TAYLOR 5769 573 X X X ABILENE et
POTOSI WSC TAYLOR 5187 801 X X X ABILENE
STEAMBOAT
S yse  TAYLOR 4,410 376 X X X ABILENE
TYE TAYLOR 1,319 184 X X X ABILENE
VIEW CAPS WSC  TAYLOR 1,593 195 X X X ABILENE
THROCKMORTON Pipeline,
R R I THROCKMORTON 317 99 X X X THROCKMORTON R
\'jVOSFéT BELKNAP  1HROCKMORTON 185 20 X X X THROCKMORTON
ESST SRUAR THROCKMORTON 128 19 X X X X THROCKMORTON
STEPHENS
S ORALSUD  THROCKMORTON 155 17 X X X X BRECKENRIDGE THROCKMORTON

FORT BELKNAP Pipeline,
THROCKMORTON  THROCKMORTON 846 185 X X X e GRAHAM e
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

WASHINGTON
COUNTY-OTHER

CENTRAL
WASHINGTON
COUNTY WSC

CHAPPELL HILL
WwsC

WILLIAMSON
COUNTY-OTHER

BARTLETT

BLOCK HOUSE
MUD

FERN BLUFF MUD

FLORENCE

GRANGER

WASHINGTON

WASHINGTON

WASHINGTON

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON

2020
Population

10,687

1,990

922
39,226
1,047
6,419
5,793
1,357

1,551

1,381

254

141

5,376

200

846

1187

1357

209

Release From Upstream Reservoir
Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Participate/Coordinate
Already in Place?

Existing Emergency Interconnect
Potential Entity Providing Supply
Other Local Entities Required to
Emergency Agreements/Arrangements
Type of Infrastructure Required

BRENHAM Well, Pipeline,
Transportation

BRENHAM

BRENHAM
ROUND ROCK well, Pipeline,
Transportation
Well, Pipeline,
ROEIND RS Transportation

LEANDER ROUND ROCK
BRUSHY CREEK
MUD

Well, Pipeline,
GEORGETOWN ROUND ROCK X Transportation
Well, Pipeline,
REBINID IROES X Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

Water User Group

JARRELL-
SCHWERTNER
wWsC

PALOMA LAKE
MUD 1

PALOMA LAKE
MUD 2
THORNDALE
WALSH RANCH
MUD

WILLIAMSON
COUNTY MUD 10

WILLIAMSON
COUNTY MUD 11

WILLIAMSON
COUNTY MUD 9

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON

WILLIAMSON
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2020
Population

4786

2339

2058

714

3,402

4,074

2,724

650

305

245

199

727

820

548

Release From Upstream Reservoir

Curtailment of Upstream/Downstream Water

Local Groundwater Well

Brackish Groundwater Desalination

Truck in Water

Supply from Nearby Entity

Existing Emergency Interconnect

SONTERRA MUD

Potential Entity Providing Supply

GEORGETOWN

GEORGETOWN

GEORGETOWN

ROUND ROCK

BRUSHY CREEK
MUD

GEORGETOWN

GEORGETOWN

GEORGETOWN

Other Local Entities Required to

Participate/Coordinate

R

Emergency Agreements/Arrangements
Already in Place?
Type of Infrastructure Required

X Well, Pipeline,
Transportation
X Well, Pipeline,
Transportation
X Well, Pipeline,
Transportation
X Well, Pipeline,
Transportation
Well, Pipeline,
X .
Transportation
X Well, Pipeline,
Transportation
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Table 7-10. Potential Emergency Water Supplies for Small and County-Other WUGs Facing Loss of Supply

Entity Potential Emergency Water Supply Sources Implementation Requirements

2020

Water User Group Population

Truck in Water

Release From Upstream Reservoir
Local Groundwater Well
Brackish Groundwater Desalination
Supply from Nearby Entity
Existing Emergency Interconnect
Potential Entity Providing Supply
Other Local Entities Required to
Participate/Coordinate
Emergency Agreements/Arrangements
Already in Place?

Type of Infrastructure Required

Curtailment of Upstream/Downstream Water

WILLIAMSON

TRAVIS WILLIAMSON 4,596 598 X X X GEORGETOWN X wgﬂspéﬁte;'t?fn
COUNTIES MUD 1 P

YOUNG COUNTY- Well, Pipeline,
OTHER YOUNG 1,718 334 X X X X GRAHAM Transportation
FORT BELKNAP Well, Pipeline,
WSe YOUNG 3,883 430 X X X OLNEY X Transportation
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7.5 Region-Specific Drought Response Recommendations
and Model Drought Contingency Plans

Brazos G acknowledges that DCPs are a useful drought management tool for entities with
both surface and groundwater sources and recommends that all entitles consider adopting
a DCP in preparation for drought conditions. The region also recommends that in
accordance with TCEQ guidelines, entities update their DCPs every five years as triggers
can change as wholesale and retail water providers reassess their contracts and supplies.

7.5.1 Drought Response Recommendations for Surface Water

Surface water accounts for approximately 75% of projected 2070 municipal supplies in
Brazos G. Surface water supply is sold by more than 25 WUG/WWPs and comes from
over 50 lakes and numerous river intakes. With such a variety of supply sources itis difficult
to create a set of triggers and responses that fit the needs of each WUG in the regional
planning area. Brazos G recognizes that supplies are understood best by the operators
and suggests that WUGs without DCPs look to the DCPs of their water providers as
examples, if available.

For entities without DCPs which supply themselves with local surface water, Brazos G
suggests reviewing the drought responses and recommendations used by similar entities
in the region. An example of triggers and responses from the DCP for the City of Waco is
presented below (Table 7-11). Waco was selected as a representative example because
they provide water to several entities throughout the Brazos G Area and rely on a single
source of surface water, i.e., Lake Waco. The DCP includes four water stages ranging
from “Water Alert” to “Water Crisis”. The triggers depend on parameters such as treatment
plant use, storage levels, reservoir elevations, and system failures. The responses include
categories ranging from home irrigation limits to commercial and industrial use reductions.
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R

Table 7-11. Waco Surface Water Drought Contingency Response

Mandatory restrictions:

» Lake Waco reservoir level decreases to 455 feet ms| e Limit water use to activities necessary to maintain public health, safety and welfare and any computer-
Stage 1 — MILD (about 72% of capacity) controlled irrigation systems that incorporate evapotranspiration data in setting irrigation run times.
Water Shortage e  Weather forecasts and streamflow conditions e  Monitor “excessive watering” and issue notifications to customers. “Excessive watering” defined as run- * Reduction of previous 3-year average daily use by 1%
warrant restrictions, based on opinion of the city off extending greater than ten feet from the owner’s property, or washing or hosing down of buildings,
manager sidewalks, driveways, patios, porches, parking surfaces or other paved surfaces. Criminal penalties do

NOT apply during Stage 1.

e |Lake Waco reservoir level decreases to 452 feet msl

(about 60% capacity) Mandatory restrictions:
e Inability to recover approximately 90 percent of e Landscape irrigation and other outdoor water used limited to twice per week, with water days based on
Stage 2 - MODERATE water stored in all storage facilities within a 24-hour street address. Criminal penalties DO apply during Stage 2. : ) .
. e Reduction of previous 3-year average daily use by 5%
Water Shortage period
e Weather forecasts and streamflow conditions Note: Watering of newly installed landscaping is exempt from Stage 2 for no more than one month from date
warrant restrictions, based on opinion of the city of planting
manager
Mandatory restrictions:
e Landscape irrigation and other outdoor water used limited to once per week, with water days based
on street address
e Lake Waco reservoir level decreases to 452 feet msl . gvxgrrr;:?(;?]glpol?rlsézggi;ncl)rnamental ponds and fountains replenished by hand-held holes to maintain
(about 60% capacity) P o ‘: P ) y _ y ) hibi
stage 3 - SEVERE O WS OIEEEES CIN S HEEIli o1 G e TENEs ) Egcr:rimitggigdgf \évoz\év;rmu(r;:gg gto tci)rrs1é oc;tsutj: Sé%pgﬁhgﬂggzrﬁggtoér;ar%zn(t:?)moﬁjgt?clin:n%r?iIlfétfg .750/ e Reduction of previous 3-year average daily use by 7%
Water Shortage restrictions, based on opinion of the city manager capacity g y p ° p y g y y 7%

e Total water available is determined to be less than a

24-month supply e Excessive water run-off is prohibited.

e Washing or hosing down of buildings, sidewalks, driveways, patios, porches, parking areas or other
paved surfaces is prohibited.

Note: Exemptions apply to commercial nurseries, certain commercial car washes, and golf courses using
evapotranspiration data to set irrigation run times.

e Lake Waco reservoir level decreases to 445 feet msl
(about 40% capacity)
e City manager determines that catastrophically

decreasing lake levels and/or delivery capabilities
with an inability to recover to provide necessary

Mandatory restrictions:

e Any and all outdoor/landscape water usage is prohibited, including all metered water users using the

city’s public water supply
Stage 4 - EMERGENCY
9 Reduction of previous 3-year average daily use by 10%

Water Shortage
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Weather forecasts and streamflow conditions warrant
restrictions, based on opinion of the city manager
Total water available is determined to be less than a
12-month supply

Water used for municipal purposes shall be limited to only those activities necessary to maintain the .

public health and safety

Use of water from fire hydrants is prohibited except for firefighting and other health and safety related
activities
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7.5.2  Drought Response Recommendations for Groundwater

Groundwater accounts for approximately 25 percent of projected 2070 municipal supplies.
Entities in Brazos G use both brackish and non-brackish wells from over 15 aquifers or
formations. With such a variety of supply sources it is difficult to create a set of triggers
and responses that fit the needs of each WUG in the regional planning area. Brazos G
recognizes that supplies are understood best by the operators and suggests that WUGs
without DCPs look to the DCP’s of their water providers and groundwater conservation
districts as examples, if available.

For entities without DCPs supplying themselves with local groundwater, Brazos G
suggests reviewing the drought responses and recommendations used by similar nearby
entities. An example of triggers and responses from the DCP for the City of Thrall is
presented below (Table 7-12). Thrall was selected as a representative example because
they are a small WUG using local groundwater like many of the groundwater reliant WUGS
who have not yet developed a DCP. The DCP includes four water stages ranging from
“Mild” to “Water Emergency”. The triggers depend on parameters such as season, ground
storage levels, contamination, and system failures. The responses include categories
ranging from residential irrigation limits to commercial and industrial use reductions. Note
that Thrall is in the process of updating this DCP.

Table 7-12. Thrall Groundwater Drought Contingency Response

Drought . .

e City reduces water main flushing

e Voluntary limit on irrigation to 2 days a week at designated times
Yearly: May 1st —

Stage | — MILD September 30th. e City of Thrall should adhere to Stage 2 restrictions below
e Customers are requested to minimize or discontinue non-essential
water use
e Mandatory limit on irrigation to 2 days a week at designated times
or by hand held hose or 5 gallon bucket
e Vehicle washing allowed only with hand held bucket or hose
e Filling of pools or Jacuzzis limited to watering days/times
Non-circulating ponds or fountains are prohibited unless
Stage Il — Ground Storage does * gp P

supporting aquatic life.

o Use of water from fire hydrants shall be limited to firefighting
activities or other activities necessary to maintain public health,
safety and welfare.

e All restaurants are prohibited from serving water unless requested
e Non-essential uses are prohibited

MODERATE not gain over 20ft.

e All actions listed in Stage I

e Irrigation limited to hand held hose or less than 5 gallons of faucet

Stage IIl - Ground Storage does water is used during designated watering days and times.

SEVERE not gain over 15 ft. ] )
e The use of water for construction from designated hydrants under

special permit is discontinued.
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Table 7-12. Thrall Groundwater Drought Contingency Response

Drought : .

e All actions listed in Stages Il and IlI

e Only washing of mobile equipment in the critical interest of the
public health or safety is allowed. Commercial car washes can be

Stage IV — Ground Storage does used during designated hours.
CRITICAL not gain over 10 ft

Filling of swimming pools or fountains is prohibited

e No applications for new, additional or expanded water service
infrastructure shall be approved

e Infrastructure

breaks All actions described in previous stages

Irrigation of landscaped areas is absolutely prohibited
Use of water to wash any vehicle is absolutely prohibited

Stage V —
EMERGENCY e Contamination

e  System outage

7.5.3  Model Drought Contingency Plans

TCEQ has prepared model drought contingency plans for wholesale and retail water
suppliers and irrigation districts to provide guidance and suggestions to entities with regard
to the preparation of drought contingency plans. Not all items in the model will apply to
every system’s situation, but the overall model can be used as a starting point for most
entities. Brazos G suggests that the TCEQ Model DCPs should be used in conjunction
with drought contingency measures such as those listed above for Waco and Thrall for
entities wishing to develop a new DCP. The DCPs for Waco and Thrall can be found in
Appendix J.

The TCEQ model drought contingency plans can be found on TCEQ's website at the
following link:

https://www.tceq.texas.qgov/permitting/water_rights/wr_technical-
resources/contingency.html#additional

7.6 Drought Management WMS

The regional water plan is developed to meet projected water demands during a drought
of severity equivalent to the drought of record. Brazos G sees the purpose of the planning
as ensuring that sufficient supplies are available to meet future water demands. For this
reason, drought management recommendations have not been made by Brazos G as a
water management strategy for specific WUG needs. Reducing water demands during a
drought as a defined water management strategy does not ensure that sufficient supplies
will be available to meet the projected water demands; but simply eliminates the demands.
While Brazos G encourages entities in the region to promote demand management during
a drought, it should not be identified as a “new source” of supply. Recommending demand
reductions as a water management strategy is antithetical to the concept of planning to
meet projected water demands. It does not make more efficient use of existing supplies
as does conservation, but instead effectively turns the tap off when the water is needed
most. It is planning to not meet future water demands.
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While Drought Management WMS are not recommended as water management strategies
by the BGRWPG, DCPs are encouraged for all entities and the region supports the
implementation of the drought responses outlined in these DCPs when corresponding
triggers occur. While the relief provided from these DCP responses can prolong supply
and reduce impacts to communities, they are not considered to be reliable for all entities
under all potential droughts.

Drought Preparedness Council Report

The Drought Preparedness Council provided a letter to the BGRWPG on August 1, 2019.
In this letter, the Council offered two recommendations to Brazos G:

1. “Follow the outline template for Chapter 7 provided to the regions by Texas Water
Development Board staff in April of 2019, making an effort to fully address the
assessment of current drought preparations and planned responses, as well as
planned responses to local drought conditions or loss of municipal supply.”

Brazos G Response: Brazos G has utilized the Chapter 7 template provided by TWDB
staff, and has reviewed and summarized drought contingency plans in the Brazos G Area.

2. “Develop region-specific model drought contingency plans for all water use categories
in the region that account for more than 10 percent of water demands in any decade
over the 50-year planning horizon.”

Brazos G Response: Municipal use represents between 36% and 50% of water use in the
Brazos G Area. Brazos G has included two model drought contingency plans for municipal
utilities.

Irrigation and Steam-electric power generation also represent more than 10% of water use
in the Brazos G Area. Situations regarding water supply shortages caused by drought can
vary widely across a regional water planning area as large and diverse as Brazos G.
Therefore, no region-specific model drought contingency plan can be developed that would
provide a useable set of recommended actions that would be applicable across the
regional water planning area for irrigation or steam-electric water uses. Brazos G
encourages local irrigators and operators of steam-electric generating facilities to evaluate
the vulnerability of their individual water supplies and identify individual actions they should
take when water supplies are reduced by drought.

Other Drought Recommendations

Model Updates

It is of upmost importance that regional water planning groups have the most up to date
information available to make decisions. The Brazos G WAM is used to determine both
the drought of record and the firm yield of reservoirs, but has not been updated in almost
20 years. The Brazos G Regional Water Planning Group appreciates that the Texas
legislature has directed TCEQ to update the Brazos WAM.
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7.8.2

7.8.3

7.8.4

Counterproductive Variations in Drought Response Strategies
Review of drought contingency plans in the Brazos G Area identified instances where:
1. Neighboring utilities relying on the same source utilize different drought triggers, and

2. Neighboring utilities relying on different sources utilize the same trigger due to the
convenience of the media sources available from the larger market (usually smaller
suburban communities following the lead of the larger urban community).

Both of these situations can be counterproductive during times of drought, and require
education of utility customers regarding their source(s) of supply.

Recommendations to the Drought Preparedness Council

Brazos G offers no recommendations to the Drought Preparedness Council nor any
recommendations regarding the State Drought Preparedness Plan.

Monitoring and Assessment

Brazos G recommends that all entities monitor the drought situation around the state and
locally in order to prepare for and facilitate decisions. Several state and local agencies are
monitoring and reporting on conditions with up to date information. More information can
be found at these local, state and federal resources.

e Brazos River Authority Drought Information:

https://www.brazos.org/About-Us/Water-Supply/Drought

e Palmer Drought Severity Index:

http://www.ncdc.noaa.gov/temp-and-precip/drought/historical-palmers/

e TWDB Drought Information:
http://waterdatafortexas.org/drought/

e TCEQ Drought Information:

https://www.tceg.texas.gov/response/drought

¢ Drought Annex: State of Texas Emergency Management Plan (2014, updated
2016):

https://waterdatafortexas.org/drought/twdb-reports/state of texas drought annex 2016.pdf

¢ National Drought Mitigation Center:

https://drought.unl.edu/droughtplanning/StatePlanning.aspx?st=TX

e National Integrated Drought Information System:

https://www.drought.gov/drought/states/texas
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Appendix J
Model Drought and Water Conservation Plans

J-1. City of Waco Water Conservation and Drought Contingency Plan

J-2. City of Thrall Drought Contingency Plan
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The City of Waco Water Conservation Plan is intended to enable the
city to meet or exceed its own water conservation goals, including: Water Conservation
quantified 5 and 10 year GPCD targets and in general, reduce Plan: Updated for
consumption, loss, waste and peak demand while improving water use 2019

efficiency and extending the life of the water supply and system.
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1. INTRODUCTION AND OBJECTIVES

Water supply has always been a key issue in the development of Texas. In recent years, the
increasing population and economic development in Region G have led to growing
demands for water. Additional supplies to meet higher demands will be expensive and
difficult to develop. Therefore, it is important that we make efficient use of existing
supplies and make them last as long as possible. This will delay the need for new supplies,
minimize the environmental impacts associated with developing new supplies, and delay
the high cost of additional water supply development.

Recognizing the need for efficient use of existing water supplies, the Texas Commission
on Environmental Quality (TCEQ) has developed guidelines and requirements governing
the development of water conservation and drought contingency plans for public water
suppliers.

The City of Waco has adopted this water conservation and drought contingency plan
pursuant to TAC Title 30, Part 1, Chapter 288. The objectives of the water conservation
plan are:

To reduce water consumption

To reduce the loss and waste of water

To reduce summertime peak demand

To improve efficiency in the use of water

To extend the life of current water supplies

2. UTILITY PROFILE

Current Service Area: 99 square miles
Current Population of Service Area: 137,801
Served by Water and Wastewater: 137,801

Historical Population

Y Historical Population Served o . AT T i e
ear by Retail Water Service Historical Population Served by Served by

Wholesale Water Service Wastewater Service
2014 132,384 53,909 132,384
2015 133,722 54,449 133,722
2016 135,072 54,994 135,072
2017 136,436 55,544 136,436
2018 137,801 56,100 137,801

City.of \Waco Water Consenvation Plan (Rev. (04/30/2019)




Projected Populations

Y Projected Population Served Projected Population Served by Projecsted P:,;ulation
ear by Retail Water Service Wholesale Water Service L .
Wastewater Service
2020 140,557 57,222 140,557
2030 154,613 62,944 154,613
2040 170,075 69,238 170,075
2050 187,083 76,162 187,083
2060 205,791 83,778 205,791

Population and projected populations calculated using U.S. Census data and assuming
1% growth annually, which has been approximate growth for the previous 30 years.

Historical System Input

Year Self-Su;g)aliItle:n:Vater in Pu‘;'\t’::::fic:‘/lGn;ﬁz;ed Exporé(:;?l::l‘:ter in Tot::LZﬁtem Total GCPD
2014 11,953,475,325 0 1,086,517,700 10,866,957,625 237
2015 11,521,589,656 0 1,035,560,340 10,486,029,316 207
2016 12,690,845,926 0 782,424,600 11,908,421,326 215
2017 11,909,094,190 0 854,049,700 11,055,044,490 207
2018 11,372,793,939 0 1,148,884,184 10223909755 203

Historic 5

Yr. Average 11,889,559,807 0 981,487,305 10,908,072,502 214

Historical water use data reflects treated water, determined from master meter at the
point where treated water leaves the treatment plant and enters the distribution system.

Water Supply System

Designed Daily Capacity of System: 90 MGD
Elevated Storage: 20.5 million gallons
Ground Storage: 10.6 million gallons
Water Supply Sources
Water Supply Source Source Type* Total Gallons
Lake Waco Surface 25,700,000,000
Trinity Aquifer Ground 289,168,943
Brazos River Surface 1,800,000,000

City.of \Waco Water Consenvation Plan (Rev. (04/30/2019)




Projected Demands

Year Population Water Demand (gallons)
2020 194,199 11,733,844,471
2021 196,141 11,780,779,849
2022 198,102 11,827,902,968
2023 200,083 11,875,214,580
2024 202,083 11,922,715,438
2025 204,103 11,970,406,299
2026 206,144 12,018,287,924
2027 208,205 12,066,361,075
2028 210,287 12,114,626,519
2029 212,389 12,163,085,025

Projected populations calculated using U.S. Census data and assuming1% growth
annually, which has been approximate growth for the previous 30 years. Projected water
demands calculated using 0.4% increase annually which is slightly higher than historical
trends to account for anticipated economic growth in the downtown/river area.

High Volume Retail Customers

Retail Customer Water Use Category Annual Water Use Treated or Raw
Cargill Meat Solutions Industrial 258,177,200 Treated
Coca Cola North America Industrial 256,075,000 Treated
Pilgrim's Pride Corporation Industrial 224,8,95,000 Treated
Mars Chocolate North
America Industrial 131,130,000 Treated
Huck Fasteners Industrial 73,916,000 Treated

Wholesale Customers

Previous year Amount of
Wholesale Customer Contracted Amount (Acre Ft) Water Delivered (Acre Ft)
Hewitt 306.63
Lacy Lakeview 1120.14 794.14
Robinson 561 545.32
West 1120.14 151.11
Woodway 1120.14 1,565.22
Central Bosque 96.68 92.87
Bold Springs 560.07 0.00
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Wholesale Customer Service Area Specific, Quantified 5 & 10 Year Targets
for Water Savings

5-year goal 10-year goal
TOTAL GCPD 196 176
Water Loss Percentage 8% 7%
Retail Connections
Active Retail Connections
Water Use Category
Total % of Total
Metered | Unmetered | Connections Connections
Residential - Single Family 37599 37599 87%
Residential - Multi Family 849 849 2%
Industrial 64 64 0%
Commercial 4600 4600 11%
Institutional 0 0 0%
Agricultural 0 0 0%
TOTAL 43112 43112

New Retail Connections Historically

Water Use Category Net number of New Retail Connections
2014 2015 2016 2017 2108

Residential - Single Family 0 536 564 362 515
Residential - Multi Family 132 558 51 25 9
Industrial 0 36 0 0 2
Commercial 0 0 0 0 677
Institutional 0 0 0 0 0
Agricultural 0 0 0 0 0

TOTAL 132 1130 615 387 1203

Historic Water Use
Total Gallons of Retail Water
Water Use Category
2014 2015 2016 2017 2108

Residential - Single Family 3,932,373,520 3,266,095,230 3,257,036,500 3,264,384,860 4,261,772,800
Residential - Multi Family 819,112,800 827,255,600 841,296,400 843,148,600 52,177,900
Industrial 963,615,100 1,120,681,600 1,053,618,600 1,094,750,700 1,067,748,000
Commercial 3,477,654,400 2,500,786,424 3,781,496,000 3,234,052,700 3,861,849,000
Institutional 0 0 0 0 0
Agricultural 0 0 0 0 0

TOTAL 9,192,755,820 7,714,818,854 8,933,447,500 8,436,336,860 9,243,547,700
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Residential GPCD

Water Use Category Residential GCPD
2014 2015 2016 2017 2108
Residential - Single Family 99 86 85 82 86
Residential - Multi-Family
Seasonal Water Use
— Total Gallons of Treated Retail Water
2014 2015 2016 2017 2108
January 602,153,900 539,444,800 569,741,600 578,023,000 605,623,500
February 594,958,300 517,196,200 564,911,200 574,244,500 553,944,200
March 566,343,800 494,039,200 585,119,800 579,560,900 559,327,600
April 632,541,200 565,732,500 670,263,400 642,959,100 588,297,100
May 775,654,300 585,940,600 557,512,400 683,643,300 790,576,300
June 811,978,100 609,908,100 644,380,200 853,553,800 982,069,000
July 801,305,000 827,465,900 952,940,600 902,281,300 | 1,110,627,700
August 974,082,100 | 1,183,320,800 | 1,065,732,100 925,534,200 | 1,205,749,400
September 1,025,761,800 | 1,152,005,500 956,842,800 | 1,008,325,000 | 1,713,016,300
October 848,059,800 | 1,132,403,200 934,469,300 868,428,100 | 1,023,174,100
November 781,767,100 780,983,400 808,262,700 710,849,400 619,169,700
December 573,519,200 558,690,200 641,019,100 651,652,200 508,447,000
TOTAL 8,988,124,600 | 8,947,130,400 | 8,951,195,200 | 8,979,054,800 | 10,260,021,900
Seasonal Raw Water Use
p— Total Gallons of Raw Retail Water
2014 2015 2016 2017 2108

January 59,391,000 65,439,000 55,676,000 45,716,000 37,206,000
February 52,251,000 61,252,000 49,443,000 38,309,000 11,986,000
March 51,214,000 58,978,000 52,064,000 42,688,000 30,908,000
April 51,739,000 64,529,000 65,346,000 49,215,000 40,752,000
May 53,983,000 70,733,000 40,317,700 43,718,000 41,810,000
June 60,130,000 63,996,000 42,183,700 53,947,000 55,124,000
July 57,037,000 65,169,000 80,904,600 50,315,000 36,727,000
August 64,905,000 61,984,000 42,487,000 46,151,000 45,511,000
September 48,635,000 57,370,000 40,163,000 41,156,000 50,587,000
October 62,896,000 64,247,000 38,588,000 33,663,000 45,312,000
November 51,827,000 54,181,000 51,066,000 40,498,000 53,520,000
December 51,840,000 55,130,000 54,456,000 35,410,000 50,889,000
TOTAL 665,848,000 743,008,000 612,695,000 520,786,000 500,332,000
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Seasonal vs. Annual Water Use

Seasonal and Annual Water Use Average in
Water Use
2014 2015 2016 2017 2018 Gallons
Summer Retail
(Treated + 2,769,437,200 | 2,811,843,800 | 2,828,628,200 | 2,831,782,300 | 3,435,808,100 | 2,935,499,920
RaW) Syr Average
TOTAL Retail
(Treated + 9,653,972,600 | 9,690,138,400 | 9,563,890,200 | 9,499,840,800 | 10,760,353,900 | 9,833,639,180
Raw) 5yr Average
Water Loss
Year fetiietentesl Water Loss in GPCD Water Loss %
Gallons
2014 1,110,090,955 23 10%
2015 186,507,166 35 17%
2016 1,098,663,683 21 10%
2017 1,549,303,812 29 14%
2018 742,427,292 13 7%
5 year average 937,398,582 24.2 12%

Peak Water Use

Year Average Daily use (gal) Peak Day Use (gal) Ratio (peak/avg)
2014 27,642,000 46,115,000 1.67
2015 28,402,000 49,702,000 1.75
2016 28,180,000 54,076,000 1.92
2017 25,986,000 41,504,000 1.60
2018 30,053,000 49,269,000 1.64

Wastewater System

Design Capacity of Wastewater Treatment Plants: 46.5 MGD

Percentage of Water Serviced by Wastewater System: 99%

Description of Wastewater Systems of Wholesale Customer Areas
With the exception of Bold Springs and Central Bosque, all wastewater systems of
wholesale customer areas, while separate collections systems, all feed into the Waco
Metropolitan Regional Sewerage System for transportation to and treatment at one of two
wastewater treatment plants. Bold Springs and Central Bosque remain completely reliant
on individual septic systems.
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Wastewater Connections

Active Wastewater Connections
Water Use Category Total % of Total

Metered Unmetered Connections | Connections
Municipal 39,995 39,995 90%
Industrial 65 65 0%
Commercial 3328 3328 10%
Institutional 0 0 0%
Agricultural 0 0 0%
TOTAL 0 43,388 43,388

Historic Gallons of Wastewater Treated

A, Total Gallons of Treated Wastewater
2014 2015 2016 2017 2108
January 569,616,800 591,897,200 747,961,700 523,728,000 479,494,800
February 492,243,000 525,333,100 598,532,100 514,985,000 455,198,400
March 545,208,100 726,138,300 899,243,800 586,325,000 566,635,400
April 508,880,300 712,596,800 786,029,300 583,570,800 511,948,700
May 630,545,100 | 1,052,360,000 858,790,800 517,203,300 498,596,800
June 657,041,900 938,250,000 815,867,100 514,461,300 456,120,500
July 538,838,100 605,774,000 518,075,400 495,948,600 479,384,500
August 537,437,000 529,168,600 562,188,500 533,587,200 492,191,000
September 522,017,400 507,938,000 481,863,300 447,645,200 524,518,100
October 542,980,500 689,635,500 483,693,100 449,199,200 885,032,000
November 540,048,500 992,028,300 512,721,500 437,797,800 767,159,300
December 512,830,500 968,745,900 508,600,500 475,432,500 798,168,300
TOTAL 6,597,687,200 | 8,839,865,700 | 7,773,567,100 | 6,079,883,900 | 6,914,447,800

Reuse Information
Type of Reuse

Total Annual Volume (in gallons)
3,551,899,000

Industrial

3. SPECIFIC, QUANTIFIED 5 & 10-YEAR TARGETS

The projected reductions are shown at 5 and 10 year increments as required by HB 2660.
These targets and goals will be updated every five years, or whenever the Water
Conservation Plan is revised.
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Historic 5-yr Baseline 5-yr Goal for 10-yr Goal for
Average 2024 2029
TOTAL GPCD 214 226 196 176
Residential GCPD 88 74 64 64
Water Loss (GPCD) 26 16 15 13
Water Loss Percentage 12% 7% 8% 7%
4, IMPLEMENTATION

Metering and measuring the amount of raw water diverted from Lake Waco will
continue as an essential part of city’s treatment process control and reporting
requirements.

The meter replacement program will be maintained, replacing all meters within 8
years or 1.5 million gallons. Accuracy of meters and fail rates will be continually
monitored and appropriate adjustments made to the replacement program.

Annual water audits to determine water loss will continue to be conducted. The city
will continue maintaining accurate records of leaks, repairs, flushing, construction
and firefighting exercises. The city will continue monitoring daily diversion
amounts with daily water treatment production to determine water loss prior to
distribution. Production amounts will also be compared to metered consumption to
determine distribution loss.

Leaking water lines will continue to be repaired or replaced as quickly as is
possible. On-call, after-hours crews will continue responding to leaks at all hours.
In situations where repair is not immediately possible, water loss will be mitigated
by reduction of pressure.

The city will continue efforts to inform and educate the public on water
conservation issues. In addition to year-round efforts, each year, as the high-use
season of summer approaches, these efforts will be increased and expanded. Just
prior to and during the summer months, press releases will be issued regarding the
city’s conservation and drought contingency plans, multiple notices will be inserted
in all customer bills, items promoting conservation will also be offered as “give-
away” items at the customer service center and any public events or speaking
engagements.

The current non-promotional, inclining block rate will continue to be the rate
structure for the City of Waco. The rate structure will be evaluated on an ongoing
basis and adjustments will be made as appropriate.
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5.
METHOD FOR TRACKING IMPLEMENTATION AND
EFFECTIVENESS

Overall progress toward conservation goals of reducing consumption, loss, waste and peak
demand and improving efficiency of usage will be evaluated annually when the water
conservation annual report is completed. The following methods will be used to evaluate
individual portions of the plan:

e Records regarding meter replacement will be maintained and examined annually.
Failure rates, along with “re-read” work orders (orders to re-read a meter are
automatically generated whenever there is a high or low discrepancy outside normal
variance), leaks and meter model/make will be compared in order to evaluate the
replacement cycle.

e Water loss accounting will be evaluated by periodically examining multi-year loss
trends, with the specific goal of identifying any discrepancies or variances and
determining the cause.

e Leak detection and repair will be evaluated annually by examining comprehensive
records showing number of leaks, locations, time before repair, estimated loss of
water through leak, estimated loss of water through flushing. This information will
compared to water loss information for the same time period.

e Public information and education efforts will be evaluated by documenting actions,
such as: number of press releases issued, number or stories written or produced,
number of interviews given, number of bill inserts sent, number of presentations
given and number and location of advertisements placed. This information will then
be evaluated with consumption during the same time period and compared against
data from previous years.

e The city’s water rate structure will continue to be evaluated by examining
consumption trends. Records will be kept on consumption for each rate class. This
information will be compared, along with cost of service considerations, with
historic trends and adjustments will be made to the rate structure as appropriate.

6. METHOD FOR MEASURING WATER DIVERTED FROM
SOURCE

Raw water diversions from Lake Waco are metered, calculated, and tracked at least daily
as part of the treatment process control and reporting agreement with the U.S. Army Corps
of Engineers. A spreadsheet of water use (treated water) is updated on a daily basis.
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7. UNIVERSAL METERING

The City maintains meters to ensure that accurate readings (meters registering at an
accuracy of no less than ninety-five percent (95%) or no higher than one hundred five
percent (105%) expressed as a percentage of the full scale of the meter and performing to
American Water Works Association water metering standards) are being recorded. This
ensures fair and equitable billing and reduces unaccounted for water. The most common
size meter in the City is 5/8”, which are replaced at 1.5 million gallons of usage.

The City of Waco requires meters for all connections and bills by volume of use. The City
collects and tabulates metered water usage data on Commercial, Industrial, Residential
(Single-Family, Multi-Family, and Duplex), Municipal and Wholesale accounts. Further,
the City collects data on dedicated irrigation meters for all the above-mentioned classes.

8. MEASURING AND CONTROLLING WATER LOSS

The City of Waco performs periodic visual inspections along distribution lines as well as
maintaining accurate water leak and repair records. The City also measures and collects
data on firefighting, construction, and main flushing. Annual internal audits of water usage
are conducted to determine water loss.

9. LEAK DETECTION AND REPAIR

Measures to control unaccounted water are part of the routine operations of the City of
Waco. Meter readers and operations crews watch for and report signs of illegal connections
so they can be addressed quickly. Crews and personnel look for and report evidence of
leaks in the water distribution system. Repair crews respond quickly to repair leaks
reported by the public and city personnel. The city has 70 full-time distribution line
employees and two on-call crews after hours responding to all leaks as quickly as possible.
Areas of the water distribution system in which numerous leaks and line breaks occur are
targeted for replacement as funds are available.

10. CONTINUING PUBLIC EDUCATION AND INFORMATION

The City of Waco's water utility will produce written materials in the form of

Brochures

Newsletter articles

Media releases

Public service announcements.
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These are distributed to the customers, the local media, and to nonprofit local organizations
such as neighborhood associations and civic improvement organizations so they may
educate their members as well.

The water utility ensures that multimedia materials are also available through the utility's
web site, http://www.wacowater.com/ The information is also broadcast over the city
public access channel, and in cooperation with local media outlets for the release of
information for both television and radio audiences.

Specific efforts include:

e Interactive screens on the city's web site

e Interviews with city experts in irrigation and plant water demand on the local
access channel

e Interviews with city water utility management on the local access channel and
with local television stations

e Press conferences to promote key educational programs

e Press events, such as giveaways or educational events focused on reducing water
use

e Booths at public events sponsored by neighborhood associations, civic
organizations, not-for-profit education groups, and other city departments.

The water utility creates and distributes promotional items encouraging water conservation
on a regular basis.

11. NON-PROMOTIONAL WATER RATE STRUCTURE

Waco's conservation water rate is an increasing block rate, which increases as the quantity
used increases. Prices per thousand gallons increase at specific "tiers" in consumption.
Each tier of the rate structure is designed to send a price signal to consumers as their
discretionary consumption of water increases.

Residential Water Rates Residential Water Rates
(Inside City) (Outside City)
Rate is based on meter size + usage tier Rate is based on meter size + usage tier

5/8 inch meter $20.24 5/8 inch meter $23.28

1 inch meter $32.69 1 inch meter $37.59

1.5 inch meter $47.08 1.5 inch meter S54.14

2 inch meter $64.88 2 inch meter S74.61

3 inch meter $102.43 3 inch meter $117.79

0-15,000 Gallons $3.32  per 1,000 | 0-15,000 Gallons $3.82  per 1,000

15,001-25,000 Gallons $4.16  per 1,000 | 15,001-25,000 Gallons $4.78  per 1,000

Over 25,000 Gallons $5.77  per 1,000 | Over 25,000 Gallons $6.64  per 1,000
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12. RESERVOIR SYSTEMS OPERATIONS PLAN

A reservoir systems operations plan is not applicable to the City of Waco. The operation
of the reservoir systems is conducted by the Army Corps of Engineers.

13. WHOLESALE WATER CONTRACT PROVISIONS

For every water supply contract or wholesale water supply contract entered into or
renewed or extended after official adoption of the water conservation plan, each
successive wholesale customer is contractually obliged to develop and implement a water
conservation plan or water conservation measures in accordance with 30 TAC Chapter
288. If the customer intends to resell the water, then the customer is contractually
obligated to ensure that the contract for the resale of the water has 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
30 TAC Chapter 288. Customers with older contracts not requiring water conservation
provisions are asked to voluntarily implement a water conservation plan or water
conservation measures similar to those implemented by the City of Waco.

14.  AGRICULTURAL WATER USE

Agricultural use is for golf course and sports field irrigation, not for irrigation in the
production of crops, so no production process is applicable to the City of Waco’s Plan.
Therefore the City does not intend to use state-of-the-art equipment or process
modifications to improve water use efficiency. The amount of usage will remain
constant. The City does not anticipate any water savings because the intent is to use all
acre feet (per year) allowed for irrigation; therefore the City does not have specific,
quantified five-year and ten-year targets for water savings. The City uses meters that are
within an accuracy of plus or minus 5.0% to measure and account for the amount of
water diverted from the source of the supply. City staff monitors the meters on a monthly
basis in order to detect, repair and account for water loss in the water distribution system.
30 TAC 88 288.4(a)(2) and (a)(3) are not applicable to the City of Waco.

15. IMPLEMENTATION AND ENFORCEMENT

This plan is part of an ordinance approved by the City of Waco City Council. A copy of
the ordinance is provided in Appendix A.

16. COORDINATION WITH REGIONAL WATER PLANNING
GROUP

The service area of the City of Waco is located within the Brazos G Regional Planning area
and the City of Waco has provided a copy of this Water Conservation and Drought
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Contingency Plan to the Region Planning Group (RPG). A copy of the transmittal letter to
the planning group is provided in Appendix B.

This Plan is consistent with Waco’s role as a leader in water supply planning in the RPG,
and meets the standards for water conservation planning in TAC Chapter 288.

17. CCN MAP

(following page)

- City of Waco Water Conservation Plan (Rev. (04/30/2019)
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Water Utility Services

P.O. Box 2570
Waco, Texas 76702-2570
254 / 750-8040

CITY OF WACO Fax: 254 / 750-8032

May 1, 2019

Wayne Wilson, Chair — Brazos G RWPG
CIO

Trey Buzbee

Brazos River Authority

P.O. Box 7555

Waco, TX 76714

Re: Amended City of Waco Water Conservation Plan Information for the Region G Planning
Group

Dear Wayne,

Recently, the City of Waco amended its Water Conservation Plan for the 5 year update. The
Drought Contingency Plan was not changed for this update. This plan is consistent with Waco’s role
as a leader in water supply planning in Region G and meets the standards for water conservation
planning in TAC Chapter 28.

Enclosed you will find copies of the amended Water Conservation and Drought Contingency Plan.
If any additional information is needed for the Planning Group, please contact the City of Waco
Water Utilittes Department at 254-750-8040.

Sincerely,

Lisa Tyer
Director, Water Utilities Services
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Drought Contingency Plan

The City of Waco Drought Contingency Plan is intended to conserve the

available water supply and protect the integrity of water supply facilities,

with particular regard to domestic water use, to sanitation and fire Drought Contingency
protection, and to protect and preserve public health, welfare and safety Plan: Updated for 2019
to minimize the adverse impacts of water supply shortage or other water

supply emergency conditions.
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Section I: 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 to domestic water use, to sanitation and fire protection, and to protect and
preserve public health, welfare, and safety to minimize the adverse impacts of water supply
shortage or other water supply emergency conditions, the City of Waco hereby adopts the
following regulations and restrictions on the delivery and consumption of water through
Ordinance No. 2014 — 206. A copy is attached as appendix A.

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 IX 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 Waco by means of a public meeting and by publishing the Plan on the Water Utility
Services website (www.wacowater.com). A public notice was provided regarding a public
meeting, which was held to accept input on the Plan. Additionally, citizens were invited to send
comments electronically after viewing the Plan online.

Section III: Public Education and Notification

The City of Waco will 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 press releases, bill inserts, presentations to community organizations, website
updates and other outreach methods as appropriate. Upon implementation and/or termination of
any stage of the plan, the public will be notified through local media and website updates.

Section IV: Wholesale Contract Provisions

All wholesale water contracts entered into, renewed or extended after adoption of this plan, shall
include a provision 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.

Section V: Coordination with Regional Water Planning Groups

The service area of the City of Waco is located within the Brazos G Regional Water Planning
Group. The City of Waco has provided a copy of this Plan to the Brazos G Regional Water
Planning Group.
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Section VI: 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.

Section VII: Application
The provisions of this Plan shall apply to all persons, customers, and property utilizing water

provided by the City of Waco. The terms “person” and “customer” as used in the Plan include
individuals, corporations, partnerships, associations, and all other legal entities.

Section VIII: 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 [triggering conditions] practices, techniques, and technologies greater than
the baseline conservation practices, 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. Baseline
conservation practices are those actions expected from customers as good citizens; including, but
not limited to:
o Turning off or re-programming automatic sprinkler systems during precipitation events or
in soil-saturated conditions;
o Implementing landscape irrigation to maximize impact, e.g., not irrigating in the
afternoon or highest evaporative loss hours;

Customer: any person, company, or organization using water supplied by the City of Waco.
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.
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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.

Mean Sea Level (msl): the level of the ocean’s surface, especially the level halfway between high
and low tide, used as a standard in reckoning land elevation or sea depths.

Non-essential water use: water uses that are neither 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;

(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

(1) 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,
3,5,7,0r9.

Water shortage emergency: a condition in which the ordinary water demands and requirements
of the City’s wholesale and retail customers cannot be met such that there would be insufficient
water for human consumption, public health (sanitation), and fire protection. A water shortage
emergency may be limited in either areal or temporal extent.

Section IX: 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.
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Criteria triggering the implementation of various stages of the Drought Contingency Plan,
include, but are not limited to, the following:

1. General, geographical, or weather related condition or emergency,
including but not limited to drought conditions resulting in a decrease in
the Lake Waco reservoir level

2. Water system failures/emergencies (i.e., pressure zone deficiencies,
chemical spills, broken water mains, power outages, electrical failures,
failures of storage tanks or other equipment, treatment plant breakdown,
and water contamination)

3. An inability to recover approximately ninety (90) percent of water stored
in all Storage facilities within a defined period

4. A catastrophic decrease in the Lake Waco reservoir level and/or delivery
capabilities resulting in an inability, presently or in the immediate future,
to recover resources sufficient to provide services necessary for the public
health and welfare

The level of the Lake Waco reservoir shall be determined based on the official reading by the
U.S. Army Corps of Engineers and stated as an elevation above mean sea level (msl).

Triggering Stages, Responses and Goals

Generally. Should a water shortage emergency occur, the City Manager may exercise his or
her discretion to: 1) request special voluntary water restrictions, 2) initiate Stages 1 - 4
mandatory restrictions, and/or 3) prohibit wastage and restrict certain uses of water deemed
nonessential during the emergency. Initiation of a specific Stage is dependent on climatic
and water system conditions, and does NOT necessarily require a progression from Stage
One through Stage Three to reach Stage Four.

Pro rata curtailment of water delivery to wholesale water customers, as provided in Texas
Water Code, §11.039, may be triggered by criteria within or without the plan and may be
implemented during in any stage of the plan.

The City of Waco has no alternative source of water from which to draw or make use of as a
water supply management measure during a water shortage.

Stage 1 Triggers — MILD Water Shortage
1. Criteria for implementation of Stage 1. The city manager shall implement
stage 1 restrictions when:

(a) The Lake Waco reservoir level decreases to 455 msl (at which the
reservoir 1s at about 72% of its capacity).
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2.

Stage 1 Responses

(b) Weather forecasts and stream flow conditions, in the opinion of
the city manager, warrant restrictions on the use of water.

Criteria for termination - Stage 1 shall be terminated at the discretion of
the City Manager.

Mandatory restrictions — Upon implementation by the city, the following
restrictions shall apply unless specifically exempted:

1.

Stage 1 Goal

The city shall limit use of water for municipal purposes to those activities
necessary to maintain the public health, safety and welfare and any
computer-controlled irrigation systems that incorporate evapotranspiration
data in setting irrigation run times.

The city shall monitor “excessive watering” and issue notifications to
customers. “Excessive watering” occurs where run-off extends for a
distance greater than ten (10) feet from the customer’s property or where
there is washing or hosing down of buildings, sidewalks, driveways,
patios, porches, parking surfaces or other paved surfaces. Criminal
penalties do not apply during Stage 1 restrictions.

Reduction of previous three-year average daily use by 1%

Stage 2 Triggers — MODERATE Water Shortage

1.

Criteria for implementation of Stage 2. The city manager shall implement
stage 2 restrictions when:

(a) The Lake Waco reservoir level decreases to 452 msl (at which the
reservoir is at about 60% of its capacity)

(b) There is an inability to recover approximately ninety (90) percent
of water stored in all storage facilities within a twenty-four (24)
hour period. Upon recommendation of the City Manager, Stage 2
response procedures shall become effective.

(c) Weather forecasts and stream flow conditions, in the opinion of
the city manager, warrant restrictions on the use of water.

Criteria for termination - Stage 2 shall be terminated at the discretion of
the City Manager.
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Stage 2 Responses
Mandatory restrictions — Upon implementation by the city, the following
restrictions shall apply unless specifically exempted:

1. All landscape and other outdoor water usage at each service address shall
be limited to two days a week based on the last digit in the meter service
address or the type of connection; however, landscape and outdoor water
usage is prohibited from 6:00 A.M. to 7:00 P.M.

Last Digit Address Residential: Allowed Landscape Water Days
Odd Tuesday and Saturday

Even Wednesday and Sunday

All Non-Residential accounts Monday and Friday

Thursday — No Watering, Storage Recovery day

2. Apartments, office building complexes, or other properties containing
multiple addresses, will be identified by the lowest physical street address
number. Where there are no numbers, a number will be assigned by the
Building Official. Criminal penalties do apply during Stage 2 restrictions.

3. Watering of newly installed landscaping is exempt from Stage 2
restrictions for no more than one month from the date of planting. After
the first month, the landscape water day's schedule and hourly restrictions
must be followed.

Stage 2 Goal
Reduction of previous three-year average daily use by 5%

Stage 3 Triggers — SEVERE Water Shortage
1. Criteria for implementation of Stage 3. The city manager shall implement
stage 3 restrictions when:

(a) The Lake Waco reservoir level to 449 msl (at which the reservoir
is at about 50% of its capacity) or inability to recover
approximately ninety (90) percent of water stored in all storage
facilities within a thirty (30) hour period.

(b) Weather forecasts and stream flow conditions, in the opinion of
the city manager, warrant restrictions on the use of water.

() The total amount of water available, as determined by the water
utilities director, to the city from its developed water sources is
less than a 24-month supply.
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2.

Stage 3 Responses

Criteria for Termination — Stage 3 shall be terminated at the discretion of
the City Manager.

Mandatory restrictions — Upon implementation by the city, the following
restrictions shall apply unless specifically exempted:

1.

All landscape and outdoor water usage at each service address shall
continue according to the landscape water days schedule identified below;
however, landscape and outdoor water usage is prohibited from 6:00 A.M.
to 7:00 P.M.

Last Digit Address: Allowed Landscape Water Day
0,1 Monday
2,3 Tuesday
4,5 Wednesday
6,7

8,9

S

9

3

Thursday
Friday
aturday and Sunday — No Watering, Storage Recovery days

9

Apartments, office building complexes, or other property containing
multiple addresses will be identified by the lowest physical address
number. Where there are no numbers, a number will be assigned by the
Building Official.

Existing swimming pools, hot tubs, spas, ornamental ponds and
fountains may be replenished with a hand-held hose to maintain
operational purposes only.

Permitting of new swimming pools, hot tubs, spas, ornamental ponds or
fountain construction is prohibited, except that those previously
permitted or under construction at the time Stage 3 restrictions are
initiated may complete construction and may be filled one time only.
Filling occurs when an amount of water equal to at least seventy-five
(75) percent of the water capacity is placed in the structure or facility.

Excessive water run-off from any landscaped area onto streets, alleys,
or parking lots is prohibited. Run-off is excessive when it extends for a
distance greater than ten (10) feet from the customer’s property.

Washing or hosing down of buildings, sidewalks, driveways, patios,
porches, parking areas, or other paved surfaces is prohibited.

Exceptions:

(a) Commercial landscape nurseries are exempt from Stage 3
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restrictions (except for restrictions on hours when watering may
occur), but all such nurseries shall cease using water to clean
pavement and sidewalk areas except for health and safety reasons.

(b) Commercial full-service or self-service car wash facilities,
including those at service stations and automobile dealership
facilities, shall cease using water to clean pavement and sidewalk
areas except for health and safety reasons and are exempt from
Stage 3 restrictions if they meet one or more of the following
conditions:

(1) Commercial car wash facilities using conveyorized,
touchless, and / or rollover in-bay technology if they reuse
a minimum of fifty percent of water from previous vehicle
rinses in subsequent washes.

(ii))  Commercial car wash facilities using reverse osmosis to
produce water rinse with a lower mineral content if they
incorporate the unused concentrate in subsequent vehicle
washes.

(i)  Self-service spray wands used that emit no more than three
gallons of water per minute.

(c) Golf course landscape watering is exempt from Stage 3 restrictions
so long as golf course irrigation systems are operated with a
computer controlled irrigation system that incorporates
evapotranspiration data in setting irrigation run times.

Stage 3 Goal
Reduction of previous three-year average daily use by 7%

Stage 4 Triggers - EMERGENCY Water Shortage
1. Requirements for implementation of Stage 4. The city manager shalle
implement stage 4 restrictions when:

(a) The Lake Waco reservoir level to 445 msl (at which the reservoir
is at about 40% of its capacity)

(b) There is a determination by the City Manager that catastrophically
decreasing lake reservoir levels and/or delivery capabilities with an
inability to recover to provide services necessary for public health,
safety, and welfare exist.

(c) Weather forecasts and stream flow conditions, in the opinion of
the city manager, warrant restrictions on the use of water.

(d) The total amount of water available, as determined by the water
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Stage 4 Responses

Stage 4 Goal

2.

utilities director, to the city from its developed water sources is less
than a 12-month supply.

Criteria for termination — Stage 4 shall be terminated at the discretion of
the City Manager.

Mandatory restrictions — Upon implementation by the city, the following
restrictions shall apply unless specifically exempted:

1.

Any and all outdoor/landscaping water usage is prohibited until the
emergency is alleviated. This applies to all metered water users using the
city’s public water supply and includes all residential (single or multi-
family), commercial (car wash, nurseries, business), recreational
(public/private golf courses, parks, athletic fields), religious, health care,
school and municipal entities.

Use of water for municipal purposes shall be limited to only those
activities necessary to maintain the public health, safety and welfare, as
determined by the city.

Use of water from fire hydrants is prohibited except for fire fighting and
health and safety related activities.

Reduction of previous three-year average daily use by 10%

Section X: Enforcement

No person shall intentionally, knowingly, recklessly or with criminal
negligence allow the use of water from the city for residential,
commercial, industrial, agricultural, governmental, or any other purpose in
a manner contrary to any provision of this Division or in an amount in
excess of that permitted by the drought response stage in effect at the time
pursuant to action taken by the city, in accordance with provisions of this
Division.

Any person, including a person classified as a water customer of the city,
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 person's 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
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their minor children, 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. Proof that the notices required under Section 26-
94 have been given shall constitute a rebuttal presumption that the person
has knowledge of and/or is aware of the declaration of a drought or
emergency contingency stage, but such presumption may be rebutted by
evidence that the person was out of city at the time of the declaration and
could not reasonably have become aware of the declaration since returning
to the city.

3. Any person who violates this Division is guilty of a misdemeanor and
upon conviction shall be punished by a fine as provided in Section 1-14,
General Penalty. Each day that one or more of the provisions in this plan
is violated shall constitute a separate offense.

4. If a person is observed violating a Stage 2 or greater restriction, including
but not limited to vehicle washing, landscape watering, or construction
water use, for a second time, the city shall, upon due notice to the
customer, be authorized to discontinue water service to the premises
where such violations occur.

5. If a person is convicted of three (3) or more distinct violations of this
Division, the city shall, upon due notice to the customer, be authorized to
discontinue water service to the premises where such violations occur.

6. Services discontinued under such circumstances shall be restored only
upon payment of reconnection charge established by city policy and any
other costs incurred by the city in discontinuing service. In addition,
suitable assurance must be given to the city that the same action shall not
be repeated while the plan is in effect.

7. The City is entitled to pursue all other criminal and civil remedies to
which it is entitled under statutes or other ordinances. Compliance with
this Division may also be sought through injunctive relief in the district
court.

Section XI: Variances

1. A customer may file an application for a variance from this plan for the
property receiving water service with the City Manager. The City
Manager may determine the proper information and require that the
applicant provide such information to evaluate the variance request.

2. The City Manager may grant a variance from the Plan upon his/her
determination that special circumstances exist that upon strict enforcement
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of the plan will adversely affect the health, sanitation, or fire protection for
the public or the applicant.

3. Variances granted under this section will expire upon escalation of the
plan to the next higher phase or termination of the plan.

Section XII: State Mandated Water Restrictions

1. If a State agency with jurisdiction over water rights and use lawfully
orders that drought response restrictions on water usage be imposed, the
water restrictions shall be implemented, regardless of whether any of the
criteria for implementation stated in Sec. 26-97 or Sec. 26-98 have been
met.

2. The city manager shall notify the public of the implementation of the state
mandated restrictions as provided in Sec. 26-94. Said notice shall set out
the specific restrictions to be implemented.

3. No person shall intentionally, knowingly, recklessly, or with criminal
negligence allow the use of water from the city for residential,
commercial, industrial, agricultural, governmental, or any other purpose in
a manner:

(a) Contrary to the notice issued under subsection 2 above; or

(b) Contrary to the state mandated restriction; or
(©) In excess of state mandated usage limits.
4. If a violation of the mandated restriction occurs, notice of the violation

may be given as provided in Sec. 26-95 and the violation may be punished
as provided in Sec. 26-96.
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APPENDIX C
Model Drought Contingency Plan

ORDINANCE # _120903

DROUGHT CONTINGENCY PLAN
FOR THE
CITY OF THRALL
NOVEMBER 14, 2003

Section I: 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 THRALL (City of Thrall) hereby adopts the following
regulations 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 Thrall by means of Public Meetings which are held on the second Tuesday of each month at
7:00p.m. At the Thrall City Hall.

Section III:  Public Education

The City of Thrall will periodically provide the public with information about the Plan, mcluding
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 news paper and water billing inserts.

Section IV:  Coordination with Regional Water Planning Groups

"The service area of the City of Thrall is located within the Region G (name of regional water planning
area or areas) and the City of Thrall (name of water supplier) has provided a copy of this Plan to the
Region G (name of regional water planning group or groups).

(See P. 21 of the Handbook for Drought Contingency Planning)



Section V: Authorization

The Mayor (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
Mayor, (designated official) or his/her designee shall have the authority to initiate or terminate drought or
other water supply emergency response measures as described i this Plan.

Section VI: Application

The provisions of this Plan shall apply to all persons, customers, and property utilizing water provided by the
City of Thrall (name of supplier). The terms “person” and “customer” as used m the Plan mclude individuals,
corporations, partnerships, associations, and all other legal entities.

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 mtegral 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 the City of Thrall (hame of 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 1 processes designed to convert materials or lower value mto forms

having greater usability and value.
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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:

(@) 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;

(¢) 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;

() 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) TFailure 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 endingin 1, 3,
5,7,0r9.

Section VIII: Criteria for Initiation and Termination of Drought Response Stages

The Mayor (designated official) or his/her designee shall monitor water supply and/or demand
Fo_n.dlflons on a Daily (e.g., daily, weekly, monthly) basis and shall determine when conditions warrant
imtiation or termination of each stage of the Plan, that is, when the specified “triggers” are reached.
'The triggering criteria described below are based on known system capacity limits.

Stage 1 Triggers — MILD Water Shortage Conditions

Requirements for initiation .
Customa.ers shall be requested to voluntarily conserve water and adhere to the prescribed restrictions
on certain water uses, defined in Section VII— Definitions, when Yearly May 1%. — September 30%.

Requirements for termination
Stage 1 of the Plan will be rescinded at the end of Sept. 30°.
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Stage 2 Triggers —- MODERATE Water Shortage Conditions

Requirements for initiation o _ .
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 the ground storage does not gain over 20ft. and
Notify TCEQ initiation and termination.

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 3 (e.g., 8) 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 the ground storage does not gain over 15ft., notify TCEQ
initiation and termination.

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 3 (e.g., 3) consecutive days. Upon termination of Stage 3, Stage 2 becomes
operative.

Stage 4 Triggers — CRITICAL Water Shortage Conditions

Requirements for mnitiation

Customers shall be required to comply with the requirements and restrictions on certain non-essential
water uses for Stage 4 of this Plan when the ground storage does not gain over the 10ft water level.
Notify TCEQ of mitiation termination.

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 3 (e.g., 8) consecutive days. Upon termination of Stage 4, Stage 3 becomes
operative.

Stage b Triggers - EMERGENCY Water Shortage Conditions
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Requirements for initiation
Customers shall be required to comply with the requirements and restrictions for Stage 5 of this Plan

when the Mayor (designated official), or his/her designee determmes 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

9.Natural or man-made contamination of the water supply source(s).
3. System outage notify TCEQ
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 3 consecutive days.
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Section IX: Drought Response Stages

The Mayor, 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 Mayor or his/ here designee shall notify the public by means of: Public meeting and or Local
news papers, or direct mail.
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Additional Notification: _ _ _
The Mayor or his/ her designee shall notify directly, or cause to be notified directly, the following
individuals and entities:

Examples: .

Mayor/ Chatirman and members of the City Council / Utlity Board

Fire Chief(s)

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, 1.e. hospitals

Parks / street superintendents & public facilities managers

School

Note: The plan should specify direct notice only as appropriate to respective drought stages.

Stage 1 Response — MILD Water Shortage Conditions
Goal: Achieve a voluntary 10 percent reduction in daily water demand.

Supply Management Measures:

The City of Thrall will reduce the flushing of the water mains.

Voluntary Water Use Restrictions:

(@ 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, 8, 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.

(b) All operations of the City of Thrall 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 4.0 percent reduction in the daily water demand.

Supply Management Measures:




Describe measures, if any, to be implemented directly by the City of Thrall to manage
lLimited water supplies and/or reduce water demand. Examples mclude: reduced or
discontinued flushing of water mains, reduced or discontinued irmgation of public
landscaped areas; use of an alternative supply source(s); use of reclaimed water for non-

potable purposes.

Water Use Restricions. Under threat of penalty for violation, the following water use
restrictions shall apply to all persons:

(@) Irrigation of landscaped areas with hose-end sprinklers or automatic irrigation systerns
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
rrigation system.

(b) 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.

(c) 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 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.

(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
special permit from the City of Thrall.

() All restaurants are prohibited from serving water to patrons except upon request of the
patron.

(8 The following uses of water are defined as non-essential and are prohibited:
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1. Wash down of any sidewalks, walkways, driveways, parking lots, tennis courts, or

other hard-surfaced areas;
9. Use of water to wash down buildings or structures for purposes other than

immediate fire protection;

3. Use of water for dust control; | '
4. Flushing gutters or permitting water to run or accumulate in any gutter or streef;

and ‘
5. Tailure 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 an 8 percent reduction in the daily water demand.

Supply Management Measures:

Describe measures, if any, to be implemented directly by the City of Thrall (name of water
supplier) to manage limited water supplies and/or reduce water demand. Examples
mclude: reduced or discontinued flushing of water mains, reduced or discontinued
rrrigation of public landscaped areas; use of an alternative supply source(s); use of
reclaimed water for non-potable purposes.

Water Use Restrictions. All requirements of Stage 2 shall remain in effect during Stage 3
except:

(2) Irmgation 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 imnstalled automatic sprinkler system only. The use of hose-end
sprinklers is prohibited at all times.

(b) The use of water for construction purposes from designated fire hydrants under special
permit is to be discontinued. 5

Stage 4 Response — CRITICAL Water Shortage Conditions
Goal: Achieve a 90 percent reduction in daily water demand.

Supply Management Measures:

Describe measures, if any, to be implemented directly by the City of Thrall to manage
limited water supplies and/or reduce water demand. Examples include: reduced or
discontinued Hushing of water mains, reduced or discontinued frigaton of public
landscaped areas; use of an alternative supply source(s); use of reclaimed water for non-
potable purposes.
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Water Use Restrictions. All requirements of Stage 2 and 3 shall remain in effect during Stage
4 except:

(a) Imigation 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 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.

(b) 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.n. and 10 p.m.

(c) 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 hife 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 faciliies
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 98 percent reduction in daily water demand.

Supply Management Measures:

Describe measures, if any, to be implemented directly by the City of Thrall to manage
limited water supplies and/or reduce water demand. The City of Thrall will check for
water leaks.

Water Use Restrictions. All requirements of Stage 2, 3, and 4 shall remain in effect during
Stage 5 except:

@) Imigation of landscaped areas is absolutely prohibited.
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(b) Use of water to wash any motor vehicle, motorbike, boat, trailer, airplane or other
vehicle is absolutely prohibited.

Section X: Enforcement

@

(b)

(©

(d

No person shall knowingly or intentionally allow the use of water from the City of Thrall 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 the Mayor, or
hius/her designee, in accordance with provisions of this Plan.

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 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.

Any person, including a person classified as a water customer of the . (name
of 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 person’s
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 parents’ 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.

Any employee of the (name of water supplier), police officer, or other
_____cmployee 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 addresses of the alleged violator, if
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known, the offense charged, and shall direct him/her to appear in the (e.g,
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 wolqtor shall be
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 violator’s immediate family or is a resident of the
violator’s residence. The alleged violator shall appear in (e.g., 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 (e.g., 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 (e.g., municipal court) before all other cases.

Section XI:  Varmances

The Mayor, 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 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 petiioner(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.

(f) Period of time for which the variance is sought.

(g) 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.

Van'agces granted by the (name of water supplier) shall be subject to the
following conditions, unless waived or modified by the . (designated official) or his/her
designee:

(@) Variances granted shall include a timetable for compliance.
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(b) Variances granted shall expire when the Plan is no longer in effect, unless the petititoner 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.

PASSED AND APPROVED ON THIS 9th DAY OF DECEMBER 2003.
CITY OF THRALL TEXAS

ATTEST:
/-%_J/%/L %W Ao totx o .:'\. PR /(
LV ————

BY;
Karen Pumphrey/ / Jafwes Dvorak
City Secretary / Maiyor
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