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1. INTRODUCTION
The City of Cleburne (City) has developed an updated Water Conservation/Drought Contingency
Plan, herein referred to as “the Plan”. The City originally authorized Freese and Nichols to develop
a Water Conservation/Drought Contingency Plan in December of 1994. The 1994 Plan was
developed to meet Texas Administrative Code (TAC) Title 30, Chapter 288 requirements and was
submitted for approval to the Texas Natural Resource Conservation Commission, now known as the
Texas Commission on Environmental Quality (TCEQ). TCEQ approved the 1994 Plan on Nov. 6,
1995.

The Cleburne City Council passed an amendment to Section 51.003 of the Code of

Ordinances on Dec. 12, 1995 adopting the 1994 Plan.
The original Water Conservation/Drought Contingency Plan was revised in August 1999 to
establish short-term and long-term goals for conserving water that met the TCEQ amendment
requirements to Chapter 288 that were published Oct. 9, 1998 in the Texas Register. The 1999 Plan
outlined the procedures and steps necessary to achieve these goals and was adopted by City Council
into the Code of Ordinance on August 24, 1999. As part of that review and update of the 1994 Plan,
the City incorporated updated information on water use, water conservation, and drought
identification and management practices.
In August 2004, documentation was provided for compliance with subsections §288.4 and §288.21
of the TAC Title 30, regarding water conservation and drought contingency planning for
agricultural irrigation use. The City of Cleburne has rights for the diversion of 240 acre-feet of
water per year to irrigate 80 acres of land in Johnson County. A copy of the Certificate of
Adjudication for these and other water rights is located in Appendix A of this Plan.
The Plan was updated in accordance with the requirements of 30 TAC Chapter 288 in May, 2009
and again in May 2014. This current Plan update meets the requirements for the May 1, 2019
submittal.
1.1.

Plan Review and Update

Revisions in the May 2019 version of this plan are as follows:
•

Updated All Consumption Data
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•

Updated Population Data

•

Updated All Loss and GPCD Data

•

Updated Projected Demand Data

•

Updated Utility Profile Information

•

Evaluated the 2014 five year target, and established new five-year and ten-year targets

This current revision of the Plan meets the state requirement to review the Plan every five years.
The City will periodically evaluate the elements of the Plan and their effectiveness. The City may
amend the Plan to address changes in the City's population, distribution system, water supply or
other factors that would have a significant effect on conservation planning. The City will review
and update the Plan no later than May 1, 2024 and continuing within every five years after that date.
At that time, the five-year and ten-year targets for water savings will be evaluated to determine the
effectiveness of the water conservation activities and to establish new five- and ten-year targets.
1.2.

Water Conservation Goals

The following actions were taken to develop the Plan to meet the City’s water conservation goals:
1.

A reevaluation of water utilities and factors that affect water use was done;

2.

Attainable goals for a water conservation program and ways in which to measure these
goals were determined; and

3.

Five and ten-year water savings targets were established;

4.

Implementation guidelines for additional water conservation programs were outlined; and

5.

Plans for reevaluation of the Water Conservation Plans every five years (based on an
assessment of the previous five-year and ten-year targets) were set.

6.

An evaluation of the Texas Water Development Board (TWDB) water conservation best
management practices that were adopted in 2014 was performed and revisions were
included where deemed appropriate.
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1.3.

Drought Contingency Goals

To achieve the goals of the drought contingency measures of the Plan, the City:
1.

Established water management practices to be implemented at certain stages of a drought;

2.

Identified voluntary and mandatory actions to reduce the demand placed on the water supply
system during a water shortage emergency; and

3.

Identified an enforcement provision for mandatory actions required under the Plan,

4.

Developed specific, quantified targets for water use reductions to be achieved during periods
of drought,

5.

Determined specific water demand management measures to be implemented during each
stage of the drought plan, and

6.

Set specific requirements for irrigation water uses during drought conditions.
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2. UTILITY PROFILE
This section contains a description of the City of Cleburne’s utility profile. This information is
available in Appendix B, which contains a completed Water Conservation Plan Annual Report –
Retail Water Supplier (TWDB Form no. 1966).
2.1.

Existing Supplies

The City of Cleburne is located in central Johnson County approximately 30 miles south of Fort
Worth, 55 miles southwest of Dallas and 60 miles northwest of Waco (Figure 2.1). The area served
by Cleburne's water distribution system is approximately 33 square miles (Figure 2.2).
The City's primary source of water is Lake Pat Cleburne with water from Lake Aquilla and wells in
the Trinity Aquifer providing additional water resources. The Water Treatment Plant is currently
capable of treating 20 MGD. The City has water rights for an annual diversion averaging 5.14
million gallons per day (MGD), 5,760 acre-feet per year, (ac-ft/yr) from Lake Pat Cleburne, with a
peak diversion rate of 35.674 MGD (39,960 ac-ft/yr). The City also has a contract with the Brazos
River Authority for 13.39 MGD (15,000 ac-ft/yr). Of these water rights 8.66 MGD (9,700 ac-ft/yr)
are from Lake Whitney and 4.73 MGD (5,300 ac-ft/yr) will come from Lake Aquilla and will be
diverted to the Cleburne Water Plant and Lake Pat Cleburne via pipeline. The Aquilla water
connection project, known as the Barkman Pipeline was completed in July 2001. On November 30,
2005, the Commission issued Certificate of Adjudication No. 12-4106C which authorized the use of
the bed and banks of Lake Pat Cleburne to deliver 4700 acre-feet of water from the Lake Whitney
contract. It additionally authorized the indirect reuse of up to a maximum of 7.5 MGD (8,400 acrefeet per year) of reuse water for agricultural, industrial, and municipal purposes (Appendix A).
Although the City also has the potential to draw water from seven ground water wells with a
combined capacity of 2.0 MGD (2,240 ac-ft/yr), the City currently obtains 100 percent of its
potable water from Lake Pat Cleburne and Lake Aquilla. Regulatory requirements added in 2015
prohibited the use of the wells without providing additional disinfection capabilities. As a result the
wells were taken off line, however in June 2018 they were identified for emergency status water
supply.
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Figure 2.1

City of Cleburne Location
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Figure 2.2

City of Cleburne Municipal Water Supply Service
Area
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2.2.

Water Supply System

The City of Cleburne provides treated surface water drawn from Lake Pat Cleburne to the city's
distribution system. Currently Lake Pat Cleburne receives water from the Nolan River watershed
and Lake Aquilla through the Larry Barkman 24-inch concrete cylinder pipeline. Future plans
may bring water from Lake Whitney. The surface water may be mixed with water from several
groundwater wells located within the city. This surface water treatment plant and the
groundwater wells provide all of the drinking (potable) water for the residents and various
industries located within the city. (Wells are currently only available during emergency
demands.)

The City of Cleburne owns and operates a single water treatment facility. The original plant was
constructed in the early 1960s, and several plant expansions and modifications were completed
in 1979, 1991, 2000, and in 2012. The treatment facility was uprated to 10.0 million gallons per
day (MGD) as a result of a variance approved by the Texas Natural Resource Conservation
Commission (TNRCC) in August 1994 by decreasing the detention time in the flocculation and
sedimentation basins from the design criteria of six hours to four hours. Design modifications to
the WTP to increase the capacity from 10.0 MGD to 15.0 MGD and from 15.0 MGD to 20.0
MGD were completed in 2000 and 2012, respectively. These modifications and improvements
consisted of a new high service pump station, filters, rapid mix, flocculation basins,
sedimentation basin, chemical feed improvements, and improvements to the raw water pump
station. They also included installation of standby electric generators.

The Cleburne WTP is currently rated at 20.0 million gallon per day (MGD). The City's water
treatment plant (WTP) is located in Johnson County southeast of the City, in the general area of
Lake Pat Cleburne dam on Nolan River Road. The WTP treats raw water from Lake Pat
Cleburne and there are provisions to allow a second raw water source to be fed into the WTP or
into Lake Pat Cleburne from Lake Aquilla. The construction of these improvements was
completed in 2012. The Raw Water Pump Stations take raw water from the intake structure
located near the spillway of Lake Pat Cleburne. The City of Cleburne draws raw water from
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Lake Pat Cleburne, treats the raw water and provides treated water to the City of Cleburne
population, businesses and industries located within the city.
Peak demand for treatment as of 2018 is approximately 9.5 MGD, normally required in the
month of August. Twenty-inch and thirty-inch lines feed the City’s water distribution system
from the water treatment plant. The 20-inch and 30-inch lines extend into the City and branch
into 16-inch and 12-inch lines. A network composed of mostly 8-inch and 6-inch lines connects
the two main lines. The water distribution system is divided into an upper and a lower pressure
plane. Water is provided to the lower plane by the clearwell at the water treatment plant (3 MG),
elevated storage at Mulberry Street (1 MG), and elevated storage at Rose Street (1.0 MG). Four
pumps at the treatment plant provide high service pumping capacity to the lower pressure plane.
Ground storage at Pump Station #12 (0.5 MG) and Pump Station #14 (1.5MG), the Mt. Carmel
elevated storage tank (0.5 MG) at County Road 1022 and the Service Center Elevated Tank (1.0
MG) at 2498 Service Drive provide water to the upper pressure plane. Two pumps with a combined
capacity of 9.0 MGD furnish water to the upper plane. Water is furnished from the lower pressure
plane through a 16-inch line and a 20-inch line.
As of January 2019, there were 13,305 connections to the system, including 92 industrial, 11,685
residential, 364 public and 1,162 commercial connections. Included in the total connections the City
has two Reuse water connections. The City does not have any contracts to supply water to other
municipalities. All of the connections to the City's water supply system are metered and City staff
oversee the contractor for inspections and testing of the metering equipment. Meters used by the
City operate within +/- 10% accuracy. Meters that do not operate properly are replaced or repaired.
2.3.

Historical and Projected Water Use

The City of Cleburne provides water service to 99 percent of its population. According to the U.S.
Census Bureau, the City's 1990 population was 22,205, the 2000 population was 26,005 and the
2010 population was 29,337.

The City's total water use was 2,0001 million gallons in 2,000,

2,176.2 million gallons in 2005, 2,277.6 million gallons in 2010, 1,815.6 million gallons in 2015,
and total water use in 2018 was 1,920.6 million gallons. The total annual water use rapidly
increased during the oil and gas boom starting in 2006; however, the rate of the increase has
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stabilized. Table 2-1 shows the monthly volume of water treated by the City's plant for the past 24
years. The table reflects the potable water pumped from the treatment plant and does not include
water pumped from wells.
Table 2-2 shows the total annual water pumped into the City's distribution system (treated surface
water and ground water).The table also shows the unaccounted-for water for the system for the
period from 1996 to 2018. The average unaccounted-for water loss for the most recent five-year
planning period was 16 percent. The City has used this five-year time frame to establish the 5 and
10 year unaccounted water goals for the 2019 Plan. Rather extensive changes to metering systems
and water use accounting practices in place prior to 2014 demonstrated inconsistencies in earlier
data. Because of this the City chose to rely on the more consistent results of the last five years for
future planning. Originally, there was no system of measurement of water used at the Water
Treatment Plant, which gave an artificially higher water loss. In 2008, metering and tracking
systems were added at the Water Treatment Plant to allow for measurement of the water used for
back washing and chemical blending. Additionally, a comprehensive in-plant water balance audit
was conducted by Freese and Nichols to identify potential losses. In an effort to tighten up the
distribution system, the City contracted a city wide leak detection survey in 2007 and invested in
leak detection equipment, including logger-correlators which can be deployed overnight to find
smaller leaks during low flow periods.
During the boom of oil and gas drilling operations water loss issues arose with the high demand
and transitory nature of the gas operations. The city invested in over $10,000 of fire hydrant lock
equipment and established bulk water sales areas to make monitoring of bulk water sales for the oil
and gas industry and other activities more effective and to reduce cases of water theft or
unaccounted water losses. These policies continue to minimize water losses from these sources even
after the oil and gas activities decreased.
In May of 2015 the utility crews began estimating water leak volumes using the Missouri Rural
Water Association application to estimate water loss. In addition in June of 2015 the City began
tracking of dead-end water line flushing, and later added Kupferle metered flushing units in fall
2016. During May of 2016 Water Treatment Plant operators instituted metering and recording of
water quality flushing for inclusion in water accounting. In April of 2018 Wastewater Collection
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Crews also began metering rather than estimating the volume of water used in jetter and vacuum
trucks. The tracking of these more accurate reported water uses has provided improved estimations
of unaccounted water during the past Plan cycle. Table 2.1 Historic Monthly Volume of Surface
Water Treated (Million Gallons).
Prior to the 2014 Plan update the city had different types of water meters in use throughout the
system metering in both gallons and cubic feet. As part of the conservation measures identified in
the 2009 Plan the city started a city-wide water meter replacement program. All customer service
meters within the city were replaced with new AMR type meters during 2009 and 2010. In addition,
the new meter system included an automated reading system that would not require utility personnel
to read the meters at the customer location improving the timing for reading and billing. The
contract stipulated that 1% of the newly installed meters will be pulled and bench tested for
accuracy each year. All meters tested met the accuracy test for those four years. After 2017, the
City’s Public Works Department performs bench tests for meter accuracy.
There are under 100 meters that range in size from 3” to 8” meter. The City has begun replacing
five meters per year since 2017, and has included budgeted funds to continue the replacement
program. Additionally since 2016, a weekly alarm report is generated that produces a list of
accounts that appear to have a water leak given abnormally high consumption compared to their
normal consumption for that month. During that report week a letter is sent to each customer that
appears on the report notifying them of the abnormally high consumption and water leak
probability. This allows the customer to take action to repair or resolve the leak alert.
Since a tower was installed at the Water Utility Billing building in late 2013 to improve reception of
signals from the AMR meter system there were other antenna additions at various points in the City
to improve signal transmission to the building in 2015 and 2016. The billing import link from the
Master Meter AMR system was changed to Harmony software in 2016.
The City has four weekly billing cycles for residential/small commercial meters and one cycle for
large commercial accounts. To better calculate the actual water loss, the four billing cycles’ (zones)
usage are aligned by their proportion of water used during the month with the individual zone’s
billing period.
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Table 2.1 Historic Monthly Volume of Surface Water Treated (Million Gallons)
1995

1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

2007

Jan

80.59

118.38

145.02

153.73

143.64

114.98

118.24

148.35

165.64

164.80

147.50

183.35

191.69

Feb

75.10

88.76

115.50

137.47

134.31

107.63

101.03

115.17

145.78

144.10

131.24

164.24

183.49

Mar

84.12

101.05

123.70

156.56

144.92

111.22

107.57

142.77

162.52

150.57

141.90

185.60

209.08

Apr

83.89

101.38

110.89

163.93

144.01

108.23

115.66

133.28

172.74

142.81

159.90

211.28

189.84

May

97.09

145.21

113.17

220.29

151.65

157.90

139.65

163.63

172.83

170.40

171.14

225.37

196.38

Jun

113.36

134.50

140.01

237.18

178.69

121.56

178.83

176.21

183.81

164.56

188.94

255.47

190.45

Jul

157.11

159.02

215.42

280.06

244.53

205.25

243.69

177.41

216.66

188.72

204.77

268.19

198.63

Aug

136.27

137.07

238.26

237.22

277.20

235.94

261.30

215.44

218.84

194.60

199.88

319.37

233.67

Sep

134.61

104.01

214.82

206.42

212.14

219.29

177.43

187.66

178.72

173.74

188.73

245.65

229.67

Oct

140.59

122.86

160.99

134.56

188.82

183.60

166.06

170.34

168.41

157.19

186.06

244.13

213.51

Nov

122.85

117.32

151.65

121.19

162.47

117.60

144.53

147.42

151.83

145.71

177.93

217.35

188.60

Dec

125.89

124.03

161.62

122.30

142.17

111.59

143.35

163.30

165.14

148.55

171.18

204.61

197.73

1351.47

1453.58

1891.05

2170.91

2124.54

1794.79

1897.33

1940.98

2102.90

1945.75

2069.17

2724.61

2422.74

Total

Sources: Freese and Nichols, 1994; City of Cleburne, 1999 – 2013
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2008

2009

2010

2011

2012

2013

Jan

192.96

204.49

156.70

186.53

132.54

161.20

Feb

192.00

195.37

143.26

172.58

146.40

134.82

Mar

209.36

161.07

166.90

180.27

164.48

157.89

Apr

198.80

173.52

166.44

180.27

166.81

162.42

May

195.21

189.97

193.75

184.90

203.87

165.63

Jun

248.79

237.20

262.84

259.18

205.25

203.56

Jul

288.72

307.89

238.18

290.35

242.72

230.43

Aug

289.48

274.46

279.65

292.26

254.38

250.15

Sep

240.20

218.44

199.98

251.65

230.51

220.35

Oct

229.75

183.98

203.40

208.18

193.75

172.52

Nov

200.89

178.84

181.79

178.70

184.63

156.27

Dec

194.14

152.46

178.41

146.25

168.73

161.04

Total

2680.30

2477.69

2371.30

2531.12

2294.07

2176.28

2014

2015

2016

2017

2018

162.677

155.092

148.085

164.706

177.87

143.011

138.885

144.795

141.854

147.204

162.680

159.678

153.619

161.784

162.692

160.851

147.410

160.152

167.296

174.800

182.385

147.373

166.221

189.636

206.222

184.846

179.645

181.722

201.619

232.762

214.502

241.520

225.044

210.938

257.630

226.789

264.905

231.749

209.506

233.700

204.746

220.793

209.064

213.675

189.520

194.045

207.017

198.311

188.334

163.920

156.425

164.705

167.787

166.882

159.050

147.650

160.172

168.220

167.686

155.500

2140.607

2187.245

2154.819

2183.96

2260.950

Sources: Freese and Nichols, 1994; City of Cleburne, 1999 – 2018
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For example to calculate water loss: Zone 1 – 100% of the current month’s billed usage, Zone 2 –
75% of the current month’s billed usage and 25% of the next month’s billed usage, Zone 3 -50% of
the current month’s billed usage and 50% of the next month’s billed usage, Zone 4 -25% of the
current month’s billed usage and 75% of the next month’s billed usage Since this billing cycle and
usage alignment has occurred, calculations for unbilled water used within the system is now closer
to 15%.
The City has invested in several major infrastructure improvements to replace aging infrastructure,
enhance line capacities, and improve distribution system connectivity. In all through 2008 the city
constructed 16,566 linear feet of 24” lines, 4,669 feet of 20” lines, and 6,245 feet of 12” lines to add
and system protection. In addition, 3,935 feet of 12” distribution lines, 6,958 feet of 8” lines and
1,085 feet of 6” lines were completed prior to adoption of the 2014 Plan. City infrastructure
investment has continued since 2014. Water and sewer improvements begun in 2014 included 5,539
feet of main replacements of various lengths from 6” to 24” mains. An additional 2,963 feet of
sewer replacements were done as part of the same project. In 2015 extensive rework of the upper
pressure plane was begun with final modifications completed in September 2017. The modification
project included 17,000 LF of 16” 12” and 8” water line. Extensions of new 12” water and sewer
mains were also begun in 2015 extending 2,200 feet of water line and 5,900 feet of sewer. Currently
the extension of the Hwy 174 north and Hwy 174 south sewer mains are nearing completion. In all
both public and private construction projects have increased the miles of water distribution piping
from 189.23 miles in 2013 to 264.25 miles by year ending 2018.
Many of the City’s aforementioned actions are helping reduce the amount of unaccounted water.
Continued leak detection programs, distribution system upgrades, and metering/accounting system
improvements have helped bring the unaccounted water consistently under 20%. Continued efforts
in these areas should bring percent unaccounted water down to 15 percent.
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Table 2.2 Historical Yearly Water Use (Million gallons per year)

Year

Water Treated and
Pumped from Wells

Water Metered
1,122.8

Percent
Unaccounted
-for Water

1996

1,474.2

23.8%

1997

1,891.1

1

1,753.0

7.3%

1998

2,256.8

1

2,008.6

11.0%

1999

2,423.7

1

1,525.2

37.1%2

2000

2,000.9

1,679.3

16.1%

2001

2,114.5

1,533.5

27.5%

2002

1,998.8

1,681.4

15.9%

2003

2,157.2

1,617.1

25.0%

2004

1,930.2

1,681.3

12.9%

2005

2,176.2

1,679.5

22.8%

2006

2,687.0

1,770.6

34.1%

2007

2,404.9

1,870.8

22.2%

2008

2,674.9

2,002.4

25.1%

2009

2,388.0

1,845.4

22.7%

2010

2,277.6

1,915.2

15.9%

2011

2,486.4

2,016.2

18.9%

2012

2,222.1

1,824.2

17.9%

2013

2,090.2

1,611.7

22.9%

2014

2038.8

1645.5

21.3%

2015

2072.5

1646.2

3

19.6%

2016

1886.1

1661.8

4

11.9%

2017

2092.4

1698.4

18.9%

2018

2163.9

1803.6

5

16.7%

1 Includes water metered to customers and water used at the Water Treatment Plant.
2 New utility billing system, initial year under reported metered use due to switching over billing cycles.
3 Began using leak estimate application.
4 Added meters to dead-end line flushing
5 Began metering of wastewater collections water use
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To better understand the water supply systems’s customer base, Table 2-3 shows the City's ten
largest water customers for the period January to December 2018. The table also includes the water
use of customers that were previously ranked in 2013 and 2008. A customer’s water consumption
will generally vary from year to year, and rankings of large water customers change over time.
Several high volume water customers have implemented new conservation measures and/or
changed processes to reduce water consumption while continuing or increasing manufacturing
production output. Other high users from 2013 and 2008 have dropped out of the ranking due to
reductions in water demand from oil and gas exploration, conservation measures enacted during the
past ten years and improvements on private service lines.
Water use was also evaluated by the customer category and the results are shown in Table 2.4.
Better knowledge of the city’s customer base can help determine long range estimated water use
and assist with future conservation and drought contingency planning.
Evaluating the historic numbers of each customer type also led to clerical verification and field
truthing of the addresses of various customer service categories within the utility billing system.
Many errors in categorization have been identified and corrected during the last Plan period. Since
2013, many public sector users have been identified with addition of that category within the billing
system. Additional commercial and industrial customers were identified in 2014 and 2015. A final
review of industrial customers by field verification was performed in 2018. The sales by customer
type for the past five years were re-evaluated using the most recent customer categorization for the
volumes provided for 2014-18.
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Table 2.3 Top Ten High Volume Water Customers

Customer

Jan-Dec 2018

Customer

MG/Year
James Hardie

327.834

Building Products

Jan-Dec 2013

Customer

MG/Year
James Hardie
Building Products

187.941

Jan-Dec 2008
MG/Year

James Hardie
Building Products

150.894

Johns Manville

97.669

Brazos Electric

91.957

Brazos Electric

168.596

Air Liquide

97.271

Johns Manville

80.394

Johns Manville

104.426

Brazos Electric

95.122

Sachem

56.079

Sachem

59.928

Sachem

89.236

Air Liquide

48.124

Air Liquide

49.795

Cleburne ISD

22.839

Cleburne ISD

32.041

Cleburne ISD

39.448

Delek
Renewables
Southwest
Correctional
Walls Regional
Hospital

Heritage Trails

20.447

19.343

11.088

6.815

Southwest
Correctional

DelekRenewables

Walls Regional
Hospital
Greenbrier Rail
Services

18.260

14.735

11.240

9.462

Southwest
Correctional

Delek Renewables

Walls Regional
Hospital
Greenbrier Rail
Services

-

-

-

-

Source: City of Cleburne, Water Utilities
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Table 2.4 Comparison of Sales by Category

Year

Residential

Commercial

Industrial

Public

2004

871,529,496

258,824,803

550,918,516

-

2005

823,790,657

320,970,263

534,756,469

-

2006

888,995,625

448,890,624

481,933,311

-

2007

701,775,844

546,244,451

320,205,715

-

2008

833,620,853

715,105,914

415,650,848

-

2009

796,312,352

449,330,961

405,300,203

-

2010

814,160,357

411,712,543

389,712,393

-

2011

945,399,864

455,519,080

382,863,590

-

2012

847,909,576

417,838,190

406,173,951

-

Residential

Commercial

Industrial

Public

2013

730,507,795

361,988,274

398,852,970

-

2014

703,618,308

198,419,249

483,909,069

57,859,690

2015

692,811,686

197,854,259

500,129,942

141,863,841

2016

655,825,287

182,745,521

570,430,296

126,009,327

2017

676,977,772

174,411,194

629,902,870

129,656,192

2018

723,279,602

184,690,071

748,658,931

129,544,723

Year

Source: City of Cleburne, Water Utilities
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The TWDB develops population and water use projections for the State. Several population
projections are developed using various migration pattern scenarios. Water use projections are
separated into categories including municipal, manufacturing, steam electric, irrigation, mining, and
livestock. The projections also take into account additional conservation practices. The TWDB
originally determined high and low series population projection estimates, as well as an average
growth rate of 1.13 percent. The 2000 Census data determined that Cleburne had a 17.11% growth
rate from 1990 to 2000 and the Regional Water Plan continues to project healthy growth patterns
through 2060. After the release of the 2000 Census data, the North Texas Council of Governments
(NCTCOG) performed population estimates using the 2000 data. Table 2-5 (a) presents a
comparison of the City’s original estimates, NCTCOG, 2010 Brazos G Regional Water Plan and the
TWDB 2016 Regional Water Plan projections.
In addition to these projections, the City of Cleburne initiated a long range Water Supply and Reuse
Integration Plan that was performed by Freese and Nichols. The most recent update was finalized in
2019 and included recent recommendations for reuse water development as part of the wastewater
treatment plant expansion’s preliminary design. Historic population figures and water use numbers
for municipal, industrial and reuse along with calculated municipal gallons per capita per day
(GPCD) are included in Table 2.5 (b) from that study.
The City is projecting a continued healthy industrial growth rate over the next several years. The
completion of the Chisholm Trail Parkway, Hwy 121 from Ft. Worth to Cleburne in 2014 is
expected to speed the growth of the city. Recent annexations should further increase the growth rate.
As a result, the City’s population projections are higher than the current TWDB and NCTCOG
projections.
The City has been fortunate to experience sustained growth over the last two decades. According to
U.S. Census numbers the population increased by 17.11 percent from 1990 to 2000 and 12.97
percent between 2000 and 2010. All of the entities providing Cleburne growth projections indicate
the population will continue to increase. The 2016 Brazos G Regional Water Plan provides a
conservative population increase estimate to 53,517 by 2070. Using these conservative population
and water demand projections, their numbers project a municipal average water requirement of 8.28
MGD by 2070. Table 2.6 (a) shows the projected municipal water demands through 2070.
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Table 2.5
(a) Comparison of Population Projections

Year

Sources:

City of Cleburne
Comprehensive
Plan 2014

TWDB /
Brazos G
2016

NCTCOG
Updated
June 06

1990

22,205(1)

-

2000

26,005(1)

26,005(1)

2010

29,337(1)

29,337(1)

31,368

2020

44,827

32,501

42,625

2030

68,496

36,195

58,786

2040

104,661

40,006

-

2050

-

44,185

-

2060

-

48,693

-

2070

-

53,517

-

2016 TWDB and Brazos G Regional Water Plan
NCTCOG 2006
(1) Historical U.S. Census Data
(a) Historic Population Estimates with Water Use
Freese and Nichols Water Supply and Reuse Integration Plan
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Historic numbers reflects growth (1.33% annually) consistent with what would be expected for a
small city without a direct connection to a major metropolitan area. With the opening of the
Chisholm Trail Parkway (CTP) in 2014 providing convenient access to Fort Worth, it is possible
that Cleburne will experience growth that is significantly higher than historic levels. Of the
population projections, the 2006 NTCOG, and the Cleburne Comprehensive Plan projections
consider the effect of accelerated growth due to the potential impacts expected by completion of the
Chisholm Trail Parkway.

Because the character of Cleburne’s growth is expected to change due to ongoing development
efforts within the City and the opening of the Parkway, historical growth rates were not used to
determine future growth for long-term water and reuse planning. To determine a plausible
growth scenario, Freese and Nichols developed several growth scenarios using varying
methodologies. With input from the City, one of the selected scenarios utilized an average of the
2008 Long Range Water Supply Study growth rate (2.16%) and the Cleburne Comprehensive
Plan growth rate (4.33%), or 3.25% annually with no slowing over the examined period. This
results in a population of nearly 75,000 by 2045. A lower population growth of 1.5% per year,
slightly higher than the historical growth, was also considered. This results in a projected
population of nearly 47,000 by 2045. This lower growth is more consistent with recent years but
will likely accelerate in the future and may underestimate longer-term population trends. As a
result, it is likely that actual population growth in the next few years will be within the range of
these two projections. For water use estimates, both the lower estimated 1.5% growth rate and
the 3.25% annual growth rate were considered for calculating a future water supply demands
presented in Table 2.6 (b).

Municipal as well as industrial demands can be expected to be higher in dry years. The City
assumes consumption rates will vary between normal years and dry years. Municipal use in normal
years is reflective of the TWDB estimate of 162 GPCD. However, based on past production
records, municipal use in dry years can be as high as 180 GPCD, see Table 2.5 (b). Between 2000
and 2010 a 13.81 percent increase in total water produced was recorded. The percent population
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growth was very similar at 12.97 (using Census data), yet the GPCD was much higher than
anticipated. This indicates that the GPCD data estimates may be much more variable, and hitting
projections will be influenced by weather conditions and economic factors like the increased
manufacturing and industry variability.
Unusual variability in industrial water use has made projections for industrial demands more
challenging. In 2005 the largest single water user, Brazos Electric, experienced an industrial
accident that shut the facility down. The plant underwent a complete rebuild including upgrades of
most systems that took over a year to complete. Reconstruction eliminated their industrial water
uses during that time. The new power generation designs utilized more water conserving practices
and equipment that allowed for higher energy production per gallon of water use. As a result, their
water demand/kilowatt hour actually decreased after reconstruction. In addition, regulatory changes
in the power generation field have modified operational practices at Brazos Electric. During many
of the energy ‘shoulder’ months during spring and fall Brazos Electric only generates power when
instructed to do so. This further reduced their current annual water demand. However as the region
grows and energy demands increase their operational periods may increase in the future.
During the gas shale development the industrial water demands increased with gas exploration.
Since the the oil drilling decreased around 2010 those demands have lessened. That returned
industrial water demands to permanent facilities within Cleburne. Additionally in the past decade,
many of the major industrial water users instituted water-conserving technologies, changed
industrial processes, and added manufacturing capacity. Several new industries have located in
Cleburne accelerating growth of industrial water use, making forecasting of total water demand
more challenging.
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Table 2.6 (a)

Municipal Water Use Projections
(Based on information in TWDB 2016 Regional Water Plan)

Year

Acre Feet

2020
2030
2040
2050
2060
2070

5,927
6,446
7,010
7,678
8,445
9,276

MGD

GPCD
5.29
5.75
6.25
6.85
7.53
8.28

163
159
156
155
155
155

Table 2.6 (b)

Municipal Water Use Projections
(Freese and Nichols Water Supply and Reuse Integration Plan)

2.4.

Wastewater System

The City of Cleburne Wastewater Treatment Plant (WWTP) is located on the north bank of Buffalo
Creek approximately one mile southwest of the intersection of SH 174 and SH 171 within Cleburne
city limits in Johnson County. Treated wastewater discharges to Buffalo Creek. The plant is
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operated by the City of Cleburne as authorized pursuant to TCEQ Permit Number 10006-001 and
NPDES Permit Number TX00047155. The current maximum daily permitted capacity is 7.5 MGD.
The WWTP serves 97 percent of Cleburne's population, with the remaining 3 percent being served
by private septic disposal systems. The average daily flow through the WWTP is approximately 4.6
MGD with an average peak flow of 6.3 MGD. The monthly volumes of wastewater treated by the
City of Cleburne WTP for the past nine years are presented in Table 2-7.
The City of Cleburne WWTP has a treatment capacity of 7.5 million gallons per day (MGD).
After the flow exits the headworks, it splits into two trains. Each treatment train consists of
single stage nitrification treatment process, containing dedicated aeration basins, clarifiers, and
blowers. Sludge from the two clarifiers flow by gravity to a combined sludge wetwell. Return
Activated Sludge / Waste Activated Sludge (RAS/WAS) pumps take suction from this wetwell
and either return it to the aeration basins or waste it to the four aerobic digesters in series. There
are three chlorine contact basins, operating in series. After the flow from the two trains has been
disinfected at the chlorine contact basin a side stream of the chlorinated effluent is diverted to the
reclaimed water lamella unit for pumping to users as a substitute ‘reuse’ water supply for nonpotable water needs. The remainder of the effluent flow is de-chlorinated, measured at the
parshall flume, and discharged through the outfall. The two trains are served by a common
sludge digestion and dewatering system. Changes made during the 2004 expansion (2001 design)
primarily included the addition of a plant pump station, headworks facility, and modifications to
the existing aeration basins, aerobic digesters and the chlorine contact basin.
Preliminary treatment is accomplished at the headworks facility by the removal of easily
separated solids. Two fine screens, installed during the 2004 WWTP expansion, remove the
larger solids and convey them to a washer/compactor prior to discharge of the screenings.
Following the fine screens; a vortex grit chamber removes sand, gravel, cinders, or other heavy
solids. Solids removed at the grit chamber have specific gravities substantially greater than those
of the organic solids in the wastewater. The effluent from the grit chamber flows to a splitter box
and flow is split between train I and train 2, and flows by gravity to the aeration basins. This
splitter box also allows influent during high flow conditions to flow to the equalization basin lift
station. Flow is returned to the plant for treatment during low flow conditions. This is a manual
operation accomplished by the plant operators.
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An equalization basin is used to store excess flow during high flow conditions and to reduce
operational problems caused by extreme flows. Flow is pumped from the equalization basin lift
station (EBLS) to the equalization basin. During low flows, the equalization basin is emptied by
allowing the contents to gravity flow back to the EBLS where it is then pumped back to the head
of the plant.
Secondary treatment is accomplished using the activated sludge process consisting of two
aeration basins followed by two final clarifiers. This activated sludge process aerobically
stabilizes the waste through production of an activated biomass of microorganisms in the
aeration basin. This activated sludge (AS) biomass settles in the clarifiers and is withdrawn from
the bottom, while the supernatant flows over the effluent weirs. The AS is transferred to the
RAS/WAS pump station wetwell where it is either (a) returned to the head of the aeration basins
as RAS, or (b) transferred to sludge treatment as WAS. The secondary treatment process is
designed to operate in the single-stage nitrification mode.
Clarifier effluent from trains 1 and 2 are combined and disinfected in the chlorine contact basins.
Disinfection of wastewater kills disease-causing organisms remaining after tertiary treatment.
Chlorine contact basin No. 1, constructed during the 2001 expansion, receives this combined
flow and receives the addition of chlorine solution. Flow will then proceed to the second and
third chlorine contact basins. There are provisions to isolate any of the three basins to allow them
to be removed from service for maintenance.
De-chlorination is used to remove the chlorine residual from the wastewater after the disinfection
process. This is done to reduce the toxic effects of chlorinated effluents discharged to receiving
waters. De-chlorination is accomplished by injecting a sodium bisulfite solution to the effluent of
the chlorine contact basins.
The waste activated sludge (WAS) from the two trains is pumped to the four aerobic digesters in
a series. A bypass is provided to allow any of the digesters to be taken out of service. Sludge is
stabilized in the aerobic digesters. Aerobic digestion is similar to the activated sludge process, in
that it is accomplished with microorganisms. The microorganisms use the sludge as their food
supply and "digest" the available food. As the supply of available substrate (food) is depleted,
the microorganisms begin to consume their own protoplasm to obtain energy for cellmaintenance reactions. Their cell tissue is aerobically oxidized to carbon dioxide, water, and
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ammonia. The digested sludge is pumped to the belt press building and then dewatered with the
existing belt filter press. The dewatered sludge is mixed with lime prior to disposal. The City has
contracted with an outside firm to dispose of the dewatered sludge.
In addition to this treatment process, the wastewater plant also operates an effluent reclamation or
‘reuse’ system. The facility was originally constructed under contract with Brazos Electric for their
sole use of the reuse water. The facility consists of a lift station, and three pumps to deliver
reclaimed water to customers. Two 1MGD lamella units were previously used for phosphorus
removal as part of the reclamation system, but that treatment train is no longer in use. The City has
modified its reclaimed water authorization pursuant to 30 TAC Chapter 210 to allow other industrial
and irrigation options. This source currently provides irrigation to a 90-acre sports complex and was
used for hydro-fracturing gas wells during the Barnett Shale development in addition to supplying
the power generation plant. Additional opportunities for utilizing reuse water were investigated as
part of the long range waste water planning.
2.5.

Financial Information

The City's rate structure is a single tier to the block rate structure. In fiscal year 2005-06, the former
two-tier declining rate structure was eliminated. In addition to having the single tier block rate for
potable water the city has a separate rate for reuse water used for approved industrial and irrigation
purposes. The water rate structure is defined in Title V- Public Works, Chapter 51– Water and
Sewer, Section 51.030- Rates for Treated Water Service, of the Code of Ordinances of the City of
Cleburne. These rates were last modified by Ordinance Ord.09-2014-80, passed 9-23-14. A copy of
the city's current rate structure is included as Appendix C.
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Table 2.7 2018 Monthly Volume of Wastewater Discharged in Millions of Gallons
2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

2018

114.193

194.901

149.951

135.612

95.202

139.496

124.048

166.989

Jan

175.410 117.646

184.248

115.696

89.132

144.003

111.029

175.830

124.220

Feb

131.712 119.613

125.991

115.961

84.778

230.740

99.100

164.370

104.490

107.939
92.381

Mar

163.763 158.482

131.190

160.654

138.087

218.867

100.095

188.520

111.930

93.078

157.409

240.649

122.311

192.577

Apr

134.878 131.712

175.620

138.882

127.574

153.320

110.739

124.890

123.300

94.026

169.669

235.260

132.972

142.993

May

137.347 136.155

185.789

135.463

83.662

112.803

106.528

103.820

169.070

98.395

343.366

226.857

107.460

142.093

Jun

120.217 122.787

237.728

86.444

83.662

75.457

73.296

101.870

116.505

113.439

175.324

244.735

131.588

105.102

Jul

116.641 125.424

223.004

83.735

92.008

65.559

70.154

81.640

102.518

83.290

101.338

124.019

147.216

104.607

Aug

126.379 120.077

122.129

99.653

96.185

74.317

65.443

70.740

54.594

68.501

93.476

105.145

113.627

126.336

Sep

125.287 102.133

106.894

91.521

150.340

133.341

69.922

89.040

71.042

73.127

105.087

97.922

104.792

154.682

Oct

118.777 104.750

113.318

87.380

203.016

82.701

103.616

91.230

109.493

79.714

153.197

110.635

130.411

302.521

Nov

118.629 102.363

107.002

88.321

149.905

95.311

112.165

98.540

95.233

93.136

221.446

123.190

126.922

238.202

Dec

121.709 116.132

122.787

86.972

134.532

95.567

134.929

110.010

124.085

94.323

248.315

122.340

139.063

213.107

Total

1211.399 851.714 1318.876

1593.369 1432.881 1481.986 1157.016 1400.500

1306.480 1091.349 1978.022 1965.149 1530.361 2024.821

Source: City of Cleburne; does not include reuse water flows
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3. WATER CONSERVATION PLAN FOR MUNICIPAL WATER USES
Water is a critical natural resource to the City of Cleburne. Title 30 of the Texas Administrative
Code §288.1 defines conservation as "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 use of reclaimed water so that a water supply is made available for future or
alternative uses." The Plan herein will lay out the conservation practices that the City of Cleburne
plans to initiate or continue in order to achieve maximum amounts of water conservation within our
community. The Plan is also designed to conform to proposed revisions to 30 TAC 288. Several
Best Management Practices (BMPs) developed by the TWDB for municipal water conservation
were considered for adoption by City as part of the conservation components of this Plan. All of the
evaluated TWDB BMPs are listed in Appendix D. In order to incorporate these BMP activities the
City Management/Public Works Director appointed a Conservation Coordinator in 2014 to work
through institution of the BMPs with other City departments and personnel. The position of the
Conservation Coordinator is one of the BMPs in the appendix. Unfortunately during the past five
years, several city management changes and personnel changes at other partner entities prevented
some of the BMPs from being enacted in their entirety. Discussions of each BMP are included
within the following goal components.
3.1.

Conservation Goals

In developing the Plan, the City has established goals to reduce unaccounted-for water and per
capita consumption. The unaccounted-for water averaged 17.68 percent (2014-2019) with the
highest accountable loss of 21.3 percent occurred in 2014. The water loss in 2018 dropped to 16.7
percent. The City's goal is to achieve a ½ percent reduction each year in unaccounted-for water, for
a total goal of no more than 15 percent unaccounted water of the total water produced.
Because the city continues our work on more effective water use monitoring for reduction of the
unaccounted-for water volumes we believe the 15 percent goal can be achieved. The previously
described rework of the upper pressure plane and additional line replacements should lessen
unaccounted-for water moving forward. As Cleburne continues to grow new water mains are added
so large volumes of potable water supplies are used for clearing, testing, disinfection and placing
these new facilities into service. Water accounting for these activities may allow for inaccuracies as
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contractors or staff fail to gather accurate water use readings or estimations. Over the past three
years the City Engineering Department has been able to record more of this water use as more
stringent policies requiring prior notification by contractors provides greater oversite. However,
anticipated rapid growth in the distribution system may create instances for unaccounted-for water
moving forward over the next few years.
Monitoring of the water used at the water treatment plant (initiated by a Freese and Nichols water
balance audit in 2008) helped the city track water use and lower unaccounted-for water. Addition of
new metering devices in 2008 for the water used at the Water Treatment Plant further improved the
water accounting system. Improvements to the water utilities billing systems have also enabled
more accurate determination of how water resources are used. Within the past five years review and
reclassification of customers into industrial, commercial, residential (including multifamily) and
public water users within the billing system has allowed the City to determine water utilization
within these categories. It has also made it possible for City officials to identify high volume users
and provide them with information on conserving water resources.
In addition to these improvements, the Water Utilities Department installed metered Kupferle
automatic flushing valves on dead-end lines to lower the volumes required to maintain proper water
quality in those lines. Projects have been identified to eliminate as many dead-lines as possible, and
these will be instituted as line construction becomes possible. During new construction plan reviews
wherever possible facilities are required to provide looping of water lines to prevent future dead-end
lines which might require flushing.
Leak detection equipment, that included loggers that allow for overnight low-flow monitoring was
placed into regular use. Cleburne invested significantly in fire hydrant locks in 2008 reducing the
incidence of theft. The city-wide meter replacement in 2009-2010 has had meter updates during the
past five years that have increased the efficiency of reading and reporting water use. With the
anticipated growth in the area, Water Utilities must improve communications with the Fire
Department to ensure that most water use is accounted for when fire hydrants and fire protection
systems are flushed and tested.
The City’s water conservation goals are based on total and residential gallons per capita per day
(GPCD) consumption along with unaccounted for water calculations. Municipal GPCD (total –
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industrial water use), based on the City’s water consumption records from 1996 to 2016 ranged
from 90 GPCD in a very wet year to 180 GPCD. This demonstrates how variations in consumption
rates are dependent on drought cycle and improvements to utility billing identification of industrial
accounts. These GPCD calculations excluded water supply from effluent reuse for industrial and
irrigation uses. The figures in Table 2-6 includes TWDB and Freese & Nichols water use and
population estimates.
The city has improved records management and developed new procedures to reduce the incidence
of unaccounted water during the last two plan cycles, these include:
•

New treatment plant metering and associated records to account for all water uses at the
plant

•

New Fire Department reports of water used for firefighting and training

•

New procedures for the placement and reading of fire-hydrant meters

•

Initial upgrades to financial software

•

Addition of new telecommunication tower for meter/utility billing functions

In addition, several items were established in 2013-14 for additional system improvements, these
include;
•

New line flushing devices that are metered and recorded

•

Improved leak repair estimation and record keeping is currently in process

•

Completion of an internal water utility audit was performed by the City and,

•

Water rates were evaluated by the City (most recently in 2019)

The water billing system used through 1998 did not have the necessary refinement to break down
water sales into industrial, commercial, institutional, public and residential. At that time estimates
had to be determined by subtracting the water use of the top 13 industrial and institutional water
users from the total water sales to get the estimated per capita residential use. Since the Utility
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Billing Division modified the new billing system in 1999 industrial water sales could be identified
enabling a more accurate estimate of municipal water use patterns. The City anticipated a drop in
the per capita use number when industrial activities were taken out of the equation. During the past
five years additional industrial water customers have been identified through records review, phone
calls and field verification of all areas zoned for any type of industrial use. The city’s accounting
system does allow for the re-evaluation of historic water use in the various customer categories. The
water use numbers since 2014 that are provided in this Plan have all been re-calculated so that they
have correctly identified the use of each category of customer. In addition to this anticipated
decrease from improved accounting techniques, the City expects to see continued conservation
efforts by both the industrial and municipal users into the future as the goals of additional public
education efforts are realized. The City surveyed additional industrial users to determine their water
needs and ability to convert from potable water use for industrial processes to utilizing reuse water.
The City currently operates a wastewater effluent reclamation system. The Reuse system has meters
in place to determine the reuse water pumped from the wastewater plant and meters at each facility
on the reuse system. These meters are calibrated annually with the last calibration having been done
in June 2018. In 2008, a total of 459.16 million gallons of reclaimed water was used at the Brazos
Electric generation facility. After 2011, the water used for the development of the local gas
production for fracturing gas wells and the irrigation systems for the city-owned 90 acre Sports
Complex were switched to metered reuse water. The total amount of reclaimed water used in 2013
was 211.83 million gallons, which included these diversions from the potable water use as well as
the reduction of use by Brazos Electric. Reuse utilization in 2018 totaled 134.39 million gallons, a
drastic reduction from prior peak demand due to lack of gas production and Brazos Electric’s
system improvements as part of the rebuild then the Public Utilities Commission switch to ondemand energy production.
Removal of the irrigation system of the Sports Complex from potable water supply has reduced
demands there while still providing residents with the desired quality of life provided by the
facilities. However as demands on the wastewater treatment plant capacity have risen, reuse water
can not always be used at the Sports Complex. When reuse quality does not meet the TCEQ
standards for irrigation of contact recreation, the water source must be changed. Water Utilities have
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modified the delivery mechanism so that use of the City ground water well that is located adjacent
to the Sports Complex may be used to provide an alternate supply for irrigation water.
To optimize use of the reuse water or well water, the facility also instituted valve change-outs, head
change-outs, and other maintenance to keep the delivery system as accurate as possible. The facility
staff has dramatically improved irrigation techniques, irrigating only as needed and auditing their
water use. In 2014 the City instigated plans to adopt the Athletic Field Conservation Best
Management Practice as outlined under the TWDB landscaping BMPs. Meetings between Johnson
County AgriLife (Texas Agriculture Extension Service), city staff, and Cleburne Independent
School District personnel were held in 2014. Copies of all of the TWDB landscaping BMPs were
supplied to a management representative of Cleburne Independent School District (CISD), and city
staff. However, prior to any formal adoption of guidelines for athletic field conservation could be
established, the AgriLife staff member familiar with these programs left the area. Changes to city
management and parks personnel also occurred during this time, so formal agreements and
ordinance was not adopted. Instead, the management and supervisors within the Parks and
Recreation and Building Maintenance divisions of the city have pursued improvements to irrigation
of city-owned sprinkler systems. Future work with other athletic field owners may occur as water
use demands warrant the need. The initial discussions with the Cleburne Independent School
District regarding the potential adoption of athletic field conservation drew their attention to water
use. As part of a major renovation/addition to the high school, the old irrigation system has been
completely replaced. The new system should lessen the facility’s water demand.
To further optimize the water and reuse water for irrigation at City-owned Sports Complex athletic
fields, the following actions were instituted during 2015-18:
•

Sports Complex staff have added rain freeze sensors on all controllers within the past two
years.

•

Sports Complex staff have set automatic water schedules for nights and early mornings
however, this is subject to change depending on the various field demands.

•

Sports Complex staff perform audits once a month to ensure the system is functioning
properly.

•

Sports Complex staff repair and/or replace all broken heads and damaged pipes.
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Irrigation is varied based on annual rainfall and other miscellaneous weather elements.

In addition to establishing more conservation based watering regime at the Sports Complex, the
Parks and Recreation Department plan to improve the efficiency and effectiveness of city irrigation
systems. As part of this Plan development Water Utility staff reviewed the five year water use
history for all separately metered, city owned sprinkler systems. Additional discussions about water
billing histories for facilities without separate sprinkler meters were held with the Building
Maintenance Department. These reviews illustrated additional potential for water savings through
the sprinkler system improvements that the Parks and Recreation Department anticipate adding to
their budget requests. by To fully utilize the City’s reuse water system capacity, the City contracted
with Freese and Nichols to complete a Water Supply and Reuse Integration Plan and to evaluate a
West Loop reuse water system. The studies included potential uses for additional irrigation and
industrial sources, routing of new reuse distribution lines and evaluation of any needed
improvements to treatment prior to delivering water into the reuse system. The evaluations were
completed and the draft of the Water Supply and Reuse Integration Plan issued in January 2019 is
undergoing city review before adoption. The evaluation identified reuse demand projections,
potential reuse customers for a West Loop Reuse System and 5-year, 15-year and 25-year capital
improvement projects.
The city has determined that the addition of Reuse water for indirect potable reuse for our water
supply is the most cost effective new water resource. Because of this, the City has been moving
forward with planning, acquisition and design of a Reuse/Indirect Potable Reuse pump station and
pipeline. Initial projects within the plan should start in August 2019. Final design is anticipated for
completion by December 2020. The construction phase will start immediately after design approval
and the bid process. If all goes as planned construction should be completed by year end 2022.
As part of the 2015 wastewater treatment plant permit the City received a permitted outfall that
would allow any excess reuse water to be discharged to the headwaters of Lake Pat Cleburne. The
initial phase of the West Loop Reuse Integration project includes the construction of a pump station
at the wastewater treatment plant and location of the pipeline to Lake Pat Cleburne. The pipeline
would include the potential for reuse water utilization at the municipal golf course and other
irrigation customers that are identified along the route. All of these items were included in the Water
Reuse evaluations previously noted.
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Long range plans for the reuse line include two additional design and construction phases to allow
the looping of the reuse line back to the northern part of the city. Upon construction, this project will
be operated as a demand system with elevated storage and will make this vital resource available to
many more customers in the future. These and other as yet unidentified conservation methods will
help the City achieve its five and ten-year targets for water conservation.
The City has already established water use restrictions during times of drought. In addition to those
restrictions, to promote conservation prior to drought times the City is now encouraging the
following conservation strategies:
•

Limiting unattended watering or irrigation between 9:00am and 6:00pm

•

Recommending irrigating landscaping twice per week or less

•

Recommending elimination of landscape irrigation from November to March (during the
dormant season)

•

Discourage over seeding of cold weather grasses for an artificially green winter lawn.

New landscape can be done at any time of day on any day for the initial 30 days, and every other
day for the next 30 days provided that the irrigation is limited to the minimum amount necessary for
establishment. Watering in of chemicals, including insecticides, pesticides, fertilizers, fungicides
and herbicides is allowed anytime within 24 hours of application. Irrigation systems may be
operated anytime for maintenance and repair purposes, not to exceed 20 minutes per hour per zone.
Irrigation using a hand-held hose equipped with a spray nozzle that can be adjusted so water flows
only as needed is allowed anytime. The use of water from a reclaimed water system is allowed
anytime. A reclaimed water system includes systems in which the primary source is reclaimed
water, which may or may not be supplemented from another source during peak demand periods.
Users are encouraged to reduce the frequency of draining and refilling swimming pools.
3.2.

5-Year and 10-Year Water Conservation Targets

The City’s five-year target in the 2009 Plan was to reduce municipal use from 155 GPCD by 0.3
percent per year on average by 2014. Through improved accountability it appeared that the City met
those goals. Since 2009 the calculation procedures and evaluation process for setting conservation
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targets have been modified. The 2014 Plan set an agressive conservation target of 180 GPCD by
2019 and a goal of 15% unaccounted for water. Additional variability in Total GPCD in the last ten
years can be attributed to several factors. An oil and gas boom, followed by a flattening economy,
then unanticipated industrial/commercial growth during extreme drought conditions followed by
years of higher than average rainfall created difficulty in evaluating consistent per capita use against'
five and ten year conservation goals. Although the City did not achieve the goals set in 2014, we
have substantially lowered the water use and unaccounted for water. The Total GPCD five-year
average went from 210.80 during the 2009-13 period to our current average of 192. Likewise,
residential GPCD dropped from 76 to 63 GPCD.
Moving forward the City is continuing to seek new methods and technologies to conserve water and
reduce water loss. Improved water utility billing system records have provided more accurate
information for the past five years enabling the City to set more realistic and achievable
conservation goals. The conservation goals have been set using data from the averages of the most
recent five years’ water production and consumption records. These establish fairly ambitious goals
due to the improvements to water accounting and the cessation of a multi-year drought. The annual
water use and losses from 2015 are being set as a baseline and may be used along with five year
averages for evaluation of the long-term effectiveness of our goals. The 2015 numbers are more
reflective of water use that may occur during drought cycles and the water losses that can occur
during stresses to the system from extreme weather. Annual municipal water use fluctuations are
inherent due to unpredictable variations in weather conditions, changing population numbers, land
uses and other variables. Because of this variability, five-year running averages of consumption will
be used for determining adherence with the target goals. Table 3-1 provides the GPCD and Water
Loss goals for each category.
The City anticipates a slight continued decrease in per capita residential use over the next five years.
Residential per capita use for Cleburne is already much lower than experienced in other Texas
communities or cities in the DFW metroplex. As such a greater reduction would be difficult to
achieve. Per capita water use reductions may be achieved from greater incorporation of residential
landscaping which uses water conservation practices, new residences installing efficient plumbing
fixtures, and from a percentage (up to two percent per year) of existing residences replacing
inefficient fixtures with new water saving fixtures. The City’s five-year target is to reduce
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residential use by 0.6 percent per year on average by 2024. That goal would decrease residential
GPCD from the 5-yr average of 63 to 60 GPCD by 2024 (see Table 3.1). Because continued
reduction at that rate is more difficult to achieve, the ten-year target for residential use will drop to
58 GPCD by 2029, a .5 % reduction per year over ten years.

The City’s water loss programs include field surveys and water meter checking and replacement
practices as discussed in Sections 3.3 and 3.4. While the City’s five-year average of unaccountedfor water loss did not meet the 2014 target of 15 percent, a substantial reduction of unaccounted-for
water loss was achieved. Changes to the metering, tracking systems and accounting in 2015 and
2016 should continue lowering unaccounted-for water loss during the next five years. The City has
determined to maintain the five-year target to reduce unaccounted-for water loss to 15 percent of the
City’s total water use by 2024. The City has also set the ten-year target to reduce unaccounted-for
water loss to 12 percent of the City’s total water use by 2029.
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Water Metering Program

The Utility Billing Department maintains the billing system, water metering, meter testing,
replacement and repair for the City. All customer uses of water within the distribution system are
metered; this includes separate metering for each City-owned facility and irrigation system.
Additionally, all reclaimed water customer service lines are metered and read monthly. In 2009 the
Utility Billing Department began a system-wide upgrade of the water meters used within the
distribution system. All of the system meters have been replaced by multi-jet, auto-read meters.
The replaced meters will be constantly monitored for accuracy. The new meter accuracy range is
predicted to range from 97%-100%. This is well within the state requirements of 5%+/- accuracy.
The new auto-read meters and associated software will assist in determining water use patterns,
identifying potential areas for metering unaccounted-for water, and monitoring locations with
suspected water use problems.
All production meters are fully calibrated on an annual basis and re-checked at the six month point.
All authorized uses are fully metered.
3.4.

Control of Unaccounted-For Water

Monitoring of unaccounted-for water is performed by several departments within the city. The
Utility Billing and Water Utility personnel perform the primary monitoring. Utility Billing crews
visually note areas where water leaks may be occurring during their normal workday and report any
suspected problems to the Water Distribution personnel. Their meter monitoring and testing
program discussed above is also part of the City effort to reduce unaccounted-for water. Personnel
in the Water Utilities Department continually monitor water use via computer links to the System
Control and Data Acquisition (SCADA) program. With this program, drops in well levels, pressure
and other indicators are monitored 24 hours a day. If unusual losses in pressure or drops in elevated
tank levels occur, the Water Utility Superintendent is informed and personnel are dispatched to the
field to determine the cause of the water/pressure losses. Utilities personnel also test standing water
for chlorine residual and spot check areas using hand held listening equipment. Additionally, these
personnel deploy logger-correlator equipment overnight in an effort to pick up any smaller leaks
during low flow periods. These methods allow for immediate response to situations that could cause
water availability disruptions. In addition to monitoring performed by the Utility Billing and Water
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Utility crews, other City personnel routinely report suspected water leaks, main breaks and other
problems that they observe while in the field. Citizens may also report suspected water leaks
through the City’s website using the Request Tracker module of Civic Plus. These reports are
provided to the Water Utilities office so that a work order can relay the problem to Water
Distribution crews for investigation and repair (if necessary).
As mentioned earlier, procedures were implemented for Cleburne Fire Department personnel to
report on water used in firefighting, testing and training activities have decreased unaccounted for
water use. Public works personnel have also been trained on the Missouri Rural Water Association
smartphone application for estimation of water use for leak repairs and line maintenance
construction activities within the city. Any new water line construction has all water use metered
during flushing and testing.
In 2008, the City contracted and performed a city-wide leak detection survey that resulted in every
line in the system being surveyed during this 6 week effort. Numerous leaks were found and
repaired and new areas for line replacement were identified. Better monitoring of minor meter box
leaks were also a result of this survey, and the City now routinely surveys storm drains and
manholes for suspected potable water leaks.
Areas that the City has addressed per the TWDB System Operations BMP for System Water Audit
and Water Loss Control are as follows:
•

Improved data transfer through the use of the Harmony interface when transferring customer
metered consumption data into the billing system;

•

Improved data analysis to identify errors in estimating billing of unmetered or unread
accounts;

•

Review of monthly billing and consumption reports to minimize inaccurate accounting,
minimizing accounts not being billed for water use; and

•

A few days post water cutoffs, reviewing daily consumption data on cutoff accounts on
which no payment for service restoration has occurred to determine if there is unauthorized
restoration of water service.
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Education and Information Program

The City obtains water conservation literature from the TWDB, TCEQ, U.S. Environmental
Protection Agency, Texas Agriculture Extension Service, and other private vendors. This
information is made available to the public by placing it in the City offices, the city-owned Layland
Museum and the Cleburne Public Library.

The City website, water bills, and a consumer

confidence report are also used to spread conservation information. Public education outreach
activities will also provide this literature and other information on water conservation. The City
currently provides conservation information at three major annual public events, the Buffalo Creek
Clean Up, Springfest and Texas Smartscape Month activities. City staff members also address
school groups, public service organizations, scouting groups and other civic groups at daytime and
evening functions.
The City has also developed water conservation signage for use during drought conditions. These
signs are placed in visible locations at City facilities with high volumes of foot traffic. Signs have
been posted at City Hall, the Library, the Layland Museum, the Utility Building and other locations.
The City has also included direct mail to inform customers of water conservation activities and
water use restrictions during times of drought. Materials providing information on leak detection,
water use measurement and cost-saving methods and technology are also being provided to the
public. This information is made available through the same outlets previously mentioned.
As part of our continuing efforts to get out water conservation messages, the City has partnered with
local non-profit and community organizations for them to assist us in delivering the message.
During this Plan term, the City will formalize our community organization ties by adopting an
education and public awareness BMP for Partnerships with non-profit Organizations (see Appendix
D). The City is providing conservation messages by working with Keep Cleburne Beautiful (an
affiliate of Keep Texas Beautiful), the local Master Gardeners (affiliated with the Texas Agrilife
formerly the Texas Extension Service), and two 501(c)(3) non-profit organizations, the Buffalo
Creek Association, and Bluebonnet RC&D. During the 2014 Plan term, futher BMP development
with these partnerships was not completed. Multiple staffing changes within Texas Agrilife, the
Natural Resource Conservation Service, and several city divisions including the Water Utilities,
Parks and Recreation, Public Works, Engineering, Environmental Services and the City Managers’
Office prevented developing consistent public outreach activities. The BMP activities will be
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formalized as part of the 2019 Plan and new partnerships with groups like Christmas-In-Action and
area Master Naturalists may be developed over the next five years.
3.6.

Water Rate Structures

The City has adopted a single block rate structure. The adopted water rate structure that is currently
in use is included in Appendix C. The City annually reviews its rate structure as a part of the budget
process, and implemented the last rate increase in October 2014. The current price point of the
variable cost per 1,000 gallons has brought lower consumption on the residential side (over 9,000
accounts) during the past four years.
3.7.

Reservoir Systems Operation Plan

The City only owns Lake Pat Cleburne and does not coordinate the operation of multiple reservoirs
that would warrant a reservoir systems operation plan. Water rights for Lake Whitney and Lake
Aquilla are managed under the Brazos River Authority’s reservoir system operation plan.
3.8.

Means of Implementation and Enforcement

The City adopted the last plan revision in 2006 (Ord. 02-2006-17, passed 2-28-06). The current plan
adoption is shown in Appendix E. The City Manager’s Office will ensure implementation of the
Plan in accordance with City Council adoption of the Plan. Enforcement will be provided by:
1.

Refusing to provide water service at sites of new construction or substantial remodeling
for customers who do not meet requirements for water conservation fixtures as
established by 2015 International Plumbing Code. (Cleburne Code of Ordinance
150.041).

2.

Discontinuing service to customers who fail to pay their water bill (Cleburne Code of
Ordinance 51.021 (D).

3.

Analyzing water rates and adjusting them to eliminate Conservation Plan abuse.

4.

Issuance of penalties or fines for users of city water who do not comply with the
provisions of the Drought Contingency Plan.

5.

Discontinuing water service to irrigation meters under described drought conditions.
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Copies of the City of Cleburne revised ordinance indicating adoption of the Water Conservation and
Drought Contingency Plan and the enforcement capability is included in Appendix E of this report.
In addition to the adoption of the Plan, the City will also specifically address the wasting of water by
developing new language in various sections of City ordinance to address the abuse of water
resources. The City will adopt updated conservation language as part of ongoing ordinance
revisions. The City will follow the TWDB Regulatory and Enforcement BMP - Prohibition on
Wasting Water included in Appendix E.
3.9.

Regional Coordination

To coordinate developing the Plan with the regional water authority City staff and representatives
have routine correspondence with the Brazos River Authority representatives of the Brazos G
Regional Water Planning group and attend scheduled Region G Planning Group public meetings. In
addition, a letter was sent to a representative of Brazos G Regional Water Planning Group providing
them a copy of the Plan as submitted to the City Council for approval.
3.10.

Leak Detection, Repair, and Water Loss Accounting

The City maintains an ongoing leak detection and repair program. Components of the program are
discussed in Section 3.3 (Water Metering Program) and Section 3.4 (Control of Unaccounted-For
Water).
3.11.

Record Management System

The City upgraded the water record management system in 1998. The previous system allowed for
the segregation of water use by commercial and residential users only. The new system allows for
identification of residential, commercial, industrial, public and institutional users, as well as
separately metered water irrigation systems for residential, commercial and/or industrial users.
Systems are in place at the treatment plant to account for all water pumped through the plant and
into the system, all wells are monitored and logs are kept on all production as well.
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4. WATER CONSERVATION PLAN FOR AGRICULTURAL WATER USES
The City owns and operates an 18-hole municipal golf course along the banks of Lake Pat Cleburne.
The City is authorized to use up to 240-acre feet of water per year from Lake Pat Cleburne to
irrigate land in Johnson County.
4.1.

Irrigation Description

The golf greens are the first priority when it comes to daily irrigation. The other areas fall into
line to facilitate quality playing conditions. In hot weather the greens are watered twice a day,
once just after dark and then again just before daybreak. These split times are used because the
golf greens were constructed with a sand only content, and by using the above method the
moisture is better controlled. (A once a day application can overload the root zone and flush
through the profile.) On a daily basis staff monitors the moisture content at the 3 to 4 inch depth
to properly hydrate plants without runoff. Some mowing areas have been reduced in length and
width to save extra watering normally needed for shorter cut grass.
With the exception of the driving range tee and a few of the playing tees, areas that appear to
have quality soil, most other areas of the course are clay and shale rock. When watering times
are set for these areas careful consideration is taken to allow hydration without runoff. Most
areas surrounding the tees, fairways, and greens are watered twice per week. Currently the rough
is watered once per week.
Although watering restrictions have not occurred since adoption of the 2014 Plan, conservation
stewardship of water resources has been consistent. Golf management monitor the lake levels
and regulate water applications to reflect a conservation mindset. Although management has
worked with evapotranspiration information in the past, because of the course lay and high winds
coming off the lake, it is less useful for this course. Instead monitoring usage based on the wind,
soil conditions (or lack thereof), temperatures, and seasons provides more efficient irrigation.
During the original course re-construction there were numerous areas where topsoil washed
away and left rock and shale as the main component in the root growth zone. There are several
areas on the course where amendments by topdressing with soil are being done to improve
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water-holding capacity. Addition of mulch buffers as a management tool to reduce traffic
damage for areas near the cart path should also help reduce irrigation demand.

4.2.

Irrigation System

The golf course is watered via an electric pump located in a pump house adjacent to an on-course
pond and near Lake Pat Cleburne. Irrigation water is currently pumped directly from Lake Pat
Cleburne. All water used for irrigation is metered. In 2017, a new controller system was installed for
the Cleburne Golf Links. All watering occurs between 9:00pm and 6:00am except when staff must
water in fertilizer, or perform special hand-watering of greens or watering-in of fields during
tournament play.
The Links irrigation system is controlled by a RainBird Maxi Control Package. The system
allows for custom water applications that include the: greens, fairways/tees, approaches to
greens, greens surrounds, driving range, driving range tee, and the Rough areas in play before the
aative areas (which are not irrigated). The system can be controlled by programs utilized to take
advantage of soil types, turf type, and height of cut requirements. The computer controlled
irrigation system (CCIS) has many special features, including field controllers. These standalone units allow for watering if there is an interruption in the computer program. Although there
are no soil sensors or a weather station, cell phones allow us to monitor weather conditions
immediately, and a mobile phone application allows approved staff to turn off the irrigation
system without being on property.
On a daily basis the flow rates for the previous 12-hour period can be reviewed on a monitor log
that indicates stations operating during the 12-hour period. The system allows for programming
to achieve maximum efficiency from the pump station, in the shortest time possible. The pump
station has variable speed technology, ramps up to maximum flow quickly, stays there, until the
program is near completion, then ramps down as irrigation heads complete their cycle. From
2014 through 2018 numerous heads on the course that did not water improved turf area were
deemed unnecessary by the Golf Manager and have been removed. Continued evaluation of the
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heads and spray patterns will continue over the next five years to improve conservation.
Likewise instituted daily leak detection will continue through the term of the 2019 Plan.
In addition to the activities already described, the City was to evaluate development of a Golf
Course Conservation Best Management Program as part of the 2014 Plan. However because the
only private course within the area closed and golf course staff are already implementing
conservation methods, adoption of the BMP and creation of ordinances for golf course conservation
was determined to be unnecessary at this time. The management of the golf course was included in
discussion about conservation options with the Water Utilities. The City included the golf course as
a potential future user of reuse water during the Freese and Nichols development of the Long Range
Water Supply Master Plan and the Water Supply and Reuse Integration Plan being finalized in
2019. Design of the pump station and connections for east side Reuse line are included as part of the
wastewater plant expansion/reuse project during 2019-20. Once completed this project could
potentially remove or reduce the golf course water needs from demand on Lake Pat Cleburne
assisting with management of the water resources of the lake.
4.3.

Conservation Goals

It is the City’s goal to use only the amount of water necessary to maintain the golf course in a
condition suitable for the intending playing conditions. The City’s conservation goals for the golf
course irrigation include the following:
1.

Maintain meter with an accuracy of plus or minus 5 percent or better.

2.

Keep the unaccounted-for water in the system to less than five percent.

3.

Maintain a program for leak detection and repair of the irrigation system.

4.

Continue to collect and utilize surface runoff and tail waters in on-site ponds to the
maximum extent practicable.

5.

Maintain a program to limit watering to an as-needed basis.

6.

Continue elimination of any unnecessary irrigation heads or other ineffective
components.

7.

Investigate the possible costs/ benefits for using GIS identification of components of the
irrigation system.
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Pollution Abatement

Golf course personnel conduct activities in a manner that minimizes pollution. Only properly
trained personnel are permitted to apply pesticides and herbicides on the golf course. The
application of any chemicals is done in a manner that minimizes pollutant runoff. General good
housekeeping practices are conducted by golf course personnel.
4.5.

Leak Detection and Repair

Because the irrigation system is manually operated, golf course personnel routinely observe for the
presence of leaks or malfunctioning equipment. Upon detection of leaks, golf course personnel take
measures to eliminate water loss by shutting down the system and conducting necessary system
repairs. On-site employees conduct most repairs. Large repairs may require the assistance of the
City’s Public Works Department.
4.6.

Other Methods to Minimize Wasting of Irrigation Water

The golf course is located on the north side of a gently sloping tract of land that drains toward Lake
Pat Cleburne. As is common, the golf course has several ponds that serve as water hazards. The
ponds collect surface runoff from other parts of the course and from properties up-gradient from the
golf course. The ponds are only filled through diffused surface water runoff. Irrigation runoff, if
present, is largely collected by the ponds.
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5. DROUGHT CONTINGENCY PLAN
In Title 30 of the TAC, Section 288.20, the TCEQ requires municipal water suppliers to develop
and implement a drought contingency plan. The City’s drought contingency planning as an
agricultural water user is consistent with other activities listed below. The drought contingency plan
must include:
1.

Public involvement in the development of the plan;

2.

A continuing education and information program concerning the plan;

3.

Coordination with the Regional Water Planning Group;

4.

Specific criteria for initiating and terminating drought response stages with an
explanation of the rationale for the triggering criteria;

5.

Implementation measures for response to a repeat of the drought of record, water
production or distribution limitations, supply source contamination, or system outage due
to failure or damage of major water system components;

6.

Drought water-use measures (e.g., curtailment of non-essential water uses and other
water use restrictions, etc.) corresponding to each drought response stage;

7.

Notification procedures to inform the public about initiation and termination of the
drought response stages

8.

Procedures for granting variances to the plan; and

9.

Procedures for enforcement of any mandatory restrictions called for under the plan.

In accordance with 30 TAC 288.20(b), the City will notify the TCEQ within five business days of
the implementation of any mandatory provisions of the drought contingency plan. The City will
review and update, as appropriate, the drought contingency plan, at least every five years, based on
new or updated information, such as the adoption or revision of the Brazos G regional water plan.
5.1.

Public Involvement, Education and Regional Coordination

The public was invited to participate actively in the development of the Plan. The public shall be
made aware of conditions and requirements of the Plan through the existing outreach program (for
details see section 3.5). The public outreach effort included requesting regional input. Brazos G
Regional Planning group was invited to comment, and their contractor was provided a copy of the
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Plan for coordination with the Region G Regional Water Plan (see section 3.9). Public education of
drought contingency issues may include public reference materials at City Hall and the Cleburne
Library, press releases to local media and public service announcements.
5.2.

Drought Conditions

Four levels of drought conditions have been defined as related to the City’s water distribution
system. Weather conditions are to be considered in drought classification determination. Predicted
long cold or dry periods are to be considered in the impact analysis.
Mild drought conditions occur when:
a.

The average daily water consumption reaches 95 percent of the rated production capacity and
has remained at that level for seven days; or

b.

The capacity in Lake Pat Cleburne reaches 75% of the conservation storage capacity defined
as a lake level of 729.2 feet. During mild drought conditions, additional restrictions are
triggered at a lake level of 726.5 feet; or

c.

Any mechanical failure of pumping equipment which will require more than 48 hours to
repair when dry weather conditions exist and continued dry weather is expected.

Moderate drought conditions occur when:
a.

The average daily water consumption reaches 100 percent of the rated production capacity
and has remained at that level for seven days; or

b.

The capacity in Lake Pat Cleburne reaches 50% of the conservation storage, lake level 723.7
feet; or

c.

Any time that that the system wide storage capacity cannot be refilled to 90% of its capacity
for a 72-hour period; or

d.

Any mechanical failure of pumping equipment which will require more than 24 hours to
repair if a mild drought is in progress.

Severe drought conditions occur when:
a.

The system demand exceeds the available high service pump capacity; or
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The capacity in Lake Pat Cleburne reaches 25% of the conservation storage, lake level 716.2;
or

c.

Any mechanical failure of pumping equipment which will require more than 12 hours for
repair if a moderate drought is in progress.

Emergency Drought conditions will be declared if:
a.

The water system is contaminated either accidentally or intentionally.

The emergency

condition is reached immediately upon detection; or
b.

The water system fails from acts of nature (tornadoes, hurricanes) or man. The emergency
condition is reached immediately upon detection.

5.3.

Alternative Delivery Sources and System Priorities

The City's primary source of water is Lake Pat Cleburne with water from Lake Aquilla and wells in
the Trinity Aquifer providing additional emergency water resources. Although additional water
rights on Lake Whitney are purchased through the Brazos River Authority, there is no current
infrastructure for delivery of the water. The City evaluated additional potable and reuse water
sources as part of the Long Range Water Supply Master Plan. Potential sources for future water
needs may include adding infrastructure for additional reuse water utilization, interconnection with
nearby water systems, possible long-term development of Lake Whitney water rights.
A system priority will be established during drought conditions. Those users with the highest
priority will be the last to have their water use restricted. The system priority is as follows:
1.

Hospitals and essential health care facilities

2.

Residential

3.

Schools

4.

Commercial

5.

Industrial

6.

Recreational

7.

Outdoor water use for cleaning, irrigation and landscaping
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5.4 Drought Contingency Measures
The Water Conservation and Drought Contingency Ordinance adopted as part of the Plan enables the City
Manager to initiate action that will effectively implement the Plan.
Drought restrictions initiated in early stages continue in successive stages; the exceptions only apply to
the Stage in which they are identified. Businesses requesting the use of otherwise banned water use as a
necessity may apply to the City Manager for a variance. The description for the process for obtaining a
variance is located in Section 5.7.
Variances issued during a specific Stage are only applicable during the Stage in which they are issued and
will need to be reapplied for upon proceeding to the next Stage.

STAGE I - To be initiated by the City Manager when lake levels reach 75% (Water Surface
Elevation 729.2’), prompting the following actions:
All Water Users
a. Initiate mandatory restrictions to prohibit non-essential water use as follows:
•

Prohibit using water in such a manner as to allow runoff or other waste,
including:
1. failure to repair a controllable leak such as but not limited to: (a) a
leaking valve, (b) leaking or broken pipes, or (c) any leaking
internal plumbing fixtures (leaking faucets, toilets, etc.);
2. operating a permanently installed irrigation system with: (a) a
broken head; or (b) a head that is out of adjustment and the arc of
the spray is over a street or parking lot;
3. during irrigation, allowing water to (a) to run off a property and
form a stream of water in a street for a distance of 50 feet or
greater; (b) to pond in a street or parking lot to a depth greater than
one-quarter of an inch; or (c) allowing or causing an irrigation
system or other lawn watering device to operate during any form
of precipitation or when temperatures are at or below 32 degrees
Fahrenheit.
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b. Limit landscape watering with sprinklers or irrigation systems at each service
address to a twice per week schedule as outlined below and only within the
designated hours (no watering from 9:00am – 6:00pm).
•

Residential addresses ending in an even number (0, 2, 4, 6, or 8) may
water on Wednesdays and Saturdays.

•

Residential addresses ending in an odd number (1, 3, 5, 7 or 9) may water
on Thursdays and Sundays.

•

All

remaining

properties/uses

(apartment

complexes,

businesses,

industries, schools, parks, medians, etc.) may water on Tuesdays and
Fridays.
Exceptions during Stage I:
•

Watering with a handheld hose, soaker hose, drip irrigation or hand
watering may occur on any day and at any time.

•

The use of water necessary for the repair of an irrigation system,
plumbing line, fountain, etc. in the presence of person making repair.

•

Twice per week landscape watering restrictions do not apply to
locations using well water, treated wastewater effluent for irrigation or
other alternative water supply sources.

•

Establishing new turf is discouraged. If new hydromulch, grass sod,
or grass seed is installed for the purpose of establishing a new lawn,
there are no watering restrictions for the first 30 days while it is being
established. After the thirty days the watering restrictions set forth in
this stage apply. This exception does not include over seeding with
cool season grasses if turf already exists.

c. Washing of any motor vehicle, motorbike, boat, trailer, airplane, or other vehicle
shall be limited to the use of a hand-held bucket and/or a hand-held hose
equipped with a positive-pressure shutoff nozzle for quick rinses. Vehicle
washing may be done at any time on the premises of a commercial car wash or
commercial service station.
d. Stock at commercial plant nurseries is exempt from Stage I watering restrictions.
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e. Car wash facilities must keep equipment in good working order, which should
include regular inspections to be sure there are no leaks, broken and/or
misdirected nozzles, and that all equipment is operating as designed.
f. All commercial and industrial customers are encouraged to audit irrigation
systems to ensure proper condition, settings, and operation. If an irrigation audit
or repair occurs during restricted watering times or days, a sign indicating such
work is taking place shall be placed in public view until job is completed.
g. Discourage the filling, draining, or refilling of swimming pools, wading pools,
fountains, ponds, hot tubs and other type pools except to maintain adequate water
levels for structural integrity, proper operation and maintenance, and/or to
alleviate an issue that poses a public safety risk.
h. Discourage hosing of paved areas, such as sidewalks, driveways, parking lots,
tennis courts, patios, or other impervious surfaces, except to alleviate an
immediate health or safety hazard.
i. Discourage hosing of buildings or other structures for purposes other than fire
protection or surface preparation prior to painting.

City Government
In addition to actions listed above:
a.

Activate the Drought Information Center.

b.

Advise the public of the drought condition and publicize the availability of
information from the Drought Information Center.

c.

Contact commercial users and advise of the conservation methods.

d.

Weekly evaluation of the drought conditions and forecasting to be performed by
the Public Works Director.

e.

Audit all city irrigation systems to ensure proper condition, settings, and
operation.

f.

Identify high-volume water users through water use audits.

g.

Inform commercial and industrial users of water from fire hydrants of the
necessity to initiate strict conservation methods. Inform such users that the use
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of water from fire hydrants may be curtailed, restricted or prohibited if the City
determines that moderate drought conditions are being approached. Inform such
users that use the water for purposes other than firefighting or activities
necessary to maintain public health, safety and welfare that use may be
prohibited.
h.

The City Golf Course shall set a target to reduce irrigation water use by 30%.
(reference Section 6.4)

STAGE II – To be initiated by the City Manager when lake levels reach 61.5% (Water Surface
Elevation 726.5’).
All Water Users
a. Continue any restrictions required under Stage I.
b. Drip irrigation and use of soaker hoses will be restricted to the twice per week
landscape watering schedule noted in Stage I.
c. Landscape watering with sprinklers or irrigation systems at each service address
is limited to once every seven days for the months of April through October only
within the designated hours (no watering from 9:00am – 6:00pm), using the
schedule below. Landscape watering with sprinklers or irrigation systems is
prohibited between the months of November through March.
a. Saturday - residential addresses ending in even numbers (0, 2, 4, 6, 8)
b. Sunday - residential addresses ending in odd numbers (1, 3, 5, 7, 9)
c. Friday - for all remaining properties/uses (apartment complexes, businesses,
industries, schools, parks, medians, etc.)

Exceptions during Stage II:
•

Watering by hand may occur any day and at any time.

•

Once per week landscape watering restrictions do not apply to
locations using well water, treated wastewater effluent for irrigation or
other alternative water supply sources.
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•

The use of water necessary for the repair of an irrigation system,
plumbing line, fountain, etc. in the presence of person making repair.

d. Establishing new turf is discouraged as it must comply with Stage II restrictions.
Variances may be requested for those landscape projects that need additional
watering beyond once every seven days.

Exceptions to the requirement are

required to apply for a variance as set forth in this plan.
e. Prohibit the draining and refilling of swimming pools, wading pools, hot tubs and
other type pools except to maintain adequate water levels for structural integrity,
proper operation and maintenance, and/or to alleviate an issue that poses a public
safety risk.
f. Use of water from hydrants for any purpose other than firefighting related
activities or other activities necessary to maintain public health, safety and
welfare requires a variance issued by the Public Works Director. Fire hydrant use
may be limited to only designated hydrants. All holders or applicants of a Water
Fire Hydrant Meter Agreement are required to apply for a variance as set forth in
this plan. The use of water from hydrants may continue until the Public Works
Director or his/her official designee issues a determination on the petition for
variance.

City Government
In addition to actions listed above:
a. Continue any restrictions required under Stage I.
b. Public Works director will work with all City staff to reduce city potable water
use and expand the use of non-potable water sources when available (irrigation,
construction uses, dust control, etc.)
c. The City Golf Course shall set a target to reduce irrigation water use by 75%.
(reference Section 6.4)
d. The Public Works director will conduct regular evaluations of the drought
conditions and provide any necessary updates to the Drought Information Center.
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STAGE III - To be initiated by the City Manager when lake levels reach 50% (Water Surface
Elevation 723.7’).
All Water Users
a. Continue any restrictions required under Stage I and II.
b. Prohibit all landscape watering.
Exceptions during Stage III:
•

Prohibited landscape watering restrictions do not apply to locations using well
water, treated wastewater effluent for irrigation or other alternative water
supply sources.

c. Irrigation of new landscapes and/or turfgrass installations is prohibited by means
of automatic and/or manual irrigation systems or hose-end sprinklers. Variances
will not be granted for the irrigation of new landscape and/or turfgrass
installations after the initiation of Stage III drought restrictions.
d. Vehicle washing is restricted to commercial car washes, commercial service
stations, or professional washing services only. Home and charity car washing is
restricted. The washing of garbage trucks and vehicles used to transport food
and/or other perishables may take place as necessary for health, sanitation, or
public safety reasons.
e. Prohibit the use of City water for washing of paved areas by any means except to
alleviate a possible public health and safety risk.
f. Prohibit the use of City water for hosing of buildings or other structures except to
alleviate a possible public health and safety risk, fire protection or surface
preparation prior to painting with high-pressure equipment.
g. Prohibit the draining, filling, or refilling of swimming pools, wading pools,
fountains, ponds, hot tubs, and other type pools. Existing private and public pools
may add water to maintain pool levels.
h. Stock at commercial plant nursery may be watered only with a hand-held hose,
hand-held watering cans, or drip irrigation system.
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City Government
In addition to actions listed above:
a. Continue any restrictions required under Stages I and II.
b. Reduce city potable water use to maximum extent possible and use non-potable
water sources when available (for irrigation, construction uses, dust control, etc.)
c. The City Golf Course has set a target to reduce irrigation water use by 100% with
the exception of watering of the greens and tee boxes at the golf course, which
shall be reduced from their normal quantities by a target amount of 75%.
(reference Section 6.4)
d. The City may discontinue service to water meters that are dedicated to outside
irrigation systems when determined to be in non-compliance with the watering
restrictions.
STAGE IV - To be initiated by the City Manager when lake levels reach 25% (Water Surface
Elevation 716.2’) or emergency conditions.
All Water Users
a. Continue any restrictions required under Stage I, II, and III.
b. Prohibit all landscape watering.
Exceptions during Stage IV:
•

Prohibited landscape watering restrictions do not apply to locations using well
water, treated wastewater effluent for irrigation or other alternative water
supply sources.

City Government
In addition to actions listed above:
a. Continue any restrictions required under Stages I, II, and III.
b. The City may discontinue service to water meters that are dedicated to outside
irrigation systems.
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c. The Drought Information Center will work with the City of Cleburne Emergency
Operations Center to disseminate information to the public about emergency
procedures. The Emergency Operations Center will contact the Department of
Emergency Management within the Texas Department of Public Safety for
assistance when emergency conditions exist.
d. Personnel involved with the Drought Information Center will meet and/or receive
regular updates for discussion and decision about water restrictions.

5.5. Criteria/Procedures for Initiation and Termination of Drought Response Stages
In order to determine when any of the drought conditions and subsequent contingency
measures stages is reached the Water Utilities Department monitors several criteria. During dry
periods lake elevations, continuing dry weather patterns, water use, production, and storage
capacities are closely monitored. The City’s SCADA system continually monitors the
performance of raw water pumping, the Aquilla high service pumps, distribution system
high service pump stations, water storage tanks, lift stations and the industrial reuse water
system to provide immediate information on all aspects of the water utility. In addition, water
utility personnel routinely check pumps and mechanical equipment for proper maintenance and
signs of wear that suggest a potential for failure. All of these monitoring procedures, in concert
with the continual monitoring of the water pressure within both the upper and lower pressure
planes, provide City staff with sensitive methods for evaluating the water distribution system
and determining drought stages. The definition of the levels of drought condition as defined in
section 4.1 reflect the capabilities of the water distribution system to continue to provide sufficient
water to customers and retain enough water within storage for critical fire fighting, health and
sanitation uses.
When drought conditions (as defined in section 4.1) are met, the Water Utilities
Superintendent, Public Works Director, and City Manager will be notified. The City Manager will
then convene the Drought Information Center to prepare responses to the drought condition. The
City Manager will then have the responsibility to institute curtailment, give notice, and
authorize the Information Supervisor to publicize the contingency measures required under
section 4.2 of this plan.
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Termination of each drought condition will begin when that specific condition has been improved to
the extent that an upgraded condition can be declared by the City Manager. The same monitoring
criteria used for initial determination of the drought conditions will also be used to signal
termination of the conditions. This process will be employed until full service can be restored.
System priority will be considered in return to upgraded condition, discontinuing restrictions to
hospitals, schools, etc., in priority order. The termination notification will be initiated by the City
Manager.
5.6.

Procedures for Public Notification

The public shall be made aware of conservation requirements and drought conditions by
information and data transfer through the City's public outreach program. This may include press
releases, and notices on the City website and social media. During periods of drought curtailment,
Step I conditions will activate the city-staffed Drought Information Center.

The appointed

Information Supervisor will coordinate press releases and all other methods of informing the public
about the drought status. The Information Supervisor will utilize the most effective methods
developed by the Drought Information Center for information dissemination on a regular basis
Close observation of the information program should determine the most effective ways to
communicate with customers. Posted notices, newspaper articles, radio coverage, city cable public
access television messages, reverse 911, electronic and other billboard advertising and direct mail to
customers may be used during the drought conditions.

Use of other alternatives for public

notification will be made at the discretion of the Information Supervisor.
5.7.

Procedures for Granting Variances

In order for businesses or other commercial enterprises to obtain permission for water use that is
banned under restrictions enacted under the drought contingency requirements the owner/operator
of the enterprise must apply to the Public Works Department of the City of Cleburne for a variance.
The application must include:
1.

The name and address of the physical location of the enterprise requesting the variance,
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The name, address, telephone number, date of birth and photo identification of the
owner/operator or responsible party,

3.

The nature of the enterprise that would require otherwise banned water use,

4.

The anticipated volumes of water required on a daily, weekly and monthly basis,

5.

The economic necessity of this water use to the enterprise, and

6.

The water conservation methods they intend to use as part of their operations.

Upon completion of the submission a committee consisting of the City Manager, the Public Works
Director and the Water Utilities Superintendent is authorized to review the water use variance
request and to administratively approve the request. If the reviewing committee is unable to reach a
consensus for approval of the request the applicant may request that the application be referred to
the City Council at the next regularly scheduled or emergency meeting.
5.8.

Procedures for Enforcement

Adoption of the Plan and the Drought Contingency Ordinance will enable the City to implement
and carry out enforcement of enacted ordinances to make the Plan effective and workable. The
Ordinance adopting the Water Conservation Plan/Drought Contingency Plan and the ordinance
allowing for enforcement of the plan are included as Appendix E. Users of City water who do not
comply with the requirements of the drought contingency measures will be subject to a penalty and
fine as described in the City Code of Ordinances for each day of non-compliance. These users will
also be subject to disconnection or discontinuance of City water services.
5.9.

Modification, Deletion and Amendment

The City Manager can add, delete, and amend rules, regulation and the program implementation as
required by the drought conditions. The City Manager shall advise the City Council of such
amendments at its next regular or called meeting.
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6. IRRIGATION DROUGHT CONTINGENCY PROVISIONS
Title 30 of the TAC Chapter 288.21, requires a drought contingency plan to be developed for
irrigation use. The drought contingency plan for irrigation use must include the following:
Provisions to actively inform and to affirmatively provide opportunity for users of water from the
irrigation system to provide input into the preparation of the plan and to remain informed of the
plan. Such acts may include, but are not limited to, having a public meeting at a time and location
convenient to the water users and providing written notice to the water users concerning the
proposed plan and meeting.
Documentation of coordination with the Regional Water Planning Group to insure consistency with
the appropriate approved regional water plans.
1.

Water supply criteria and other considerations for determining when to initiate or
terminate water allocation procedures, accompanied by an explanation of the rationale or
basis for such triggering criteria.

2.

Methods for determining the allocation of irrigation supplies to individual users.

3.

Description of the information to be monitored by the water supplier and the procedures
to be followed for the initiation or termination of water allocation policies.

4.

Procedures for use accounting during the implementation of water allocation policies.

5.

Policies and procedures, if any, for the transfer of water allocations among individual
users within the water supply system or to users outside the water supply system.

6.

Procedures for the enforcement of water allocation policies, including specification of
penalties for violations of such policies and for wasteful or excessive use of water.

The City’s compliance with the drought contingency requirements for irrigation use is documented
herein. To the degree practicable, the drought contingency provisions in Section 5 for municipal
water supply are adhered to.
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Public Involvement

As stated in Section 5.1, the public has been involved in developing the Plan. A public meeting was
held on March 20, 2019, and public comments were incorporated into the document. The original
public involvement included an assessment of water use and prioritization for recreational uses,
such as for the golf course. The City is the sole user of the 240 acre-feet per year irrigation water
rights from Lake Pat Cleburne for land in Johnson County. The public shall be made aware of
conditions and requirements of the Plan through the existing outreach program (for details see
section 3.5).
6.2.

Regional Coordination

Brazos G Regional Planning group was invited to comment and has received a copy of the Plan for
coordination with the Region G Regional Water Plan (see Section 3.9).
6.3.

Drought Contingency Triggers

The City adheres to the water level criteria for Lake Pat Cleburne specified in Section 5.2 of the
Plan to determine when to initiate water allocation procedures for irrigation use. The relevant
provisions for irrigation use are as follows:
Mild drought conditions occur when:
The capacity in Lake Pat Cleburne reaches 75% of the conservation storage capacity (lake level
729.2 feet). Within mild drought conditions, additional restrictions are triggered at a lake level of
726.5 feet.
Moderate drought conditions occur when:
The capacity in Lake Pat Cleburne reaches 50% of the conservation storage (lake level 723.7 feet).
Severe drought conditions occur when:
The capacity in Lake Pat Cleburne reaches 25% of the conservation storage (lake level 716.2 feet).
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Methods to Determine Allocation of Water

The City is the sole user of its 240 acre-feet per year of irrigation water rights from Lake Pat
Cleburne. As such, the allocation is completely dedicated to the City’s use. Water use restrictions
will be consistent with drought contingency restrictions in Section 5 of this Plan. During mild
drought conditions (Step I), the City has set a target to reduce irrigation water use by 30%. During
moderate drought conditions (Step II), a target of a 75% reduction of irrigation water use will be
established. When drought conditions are severe (Step III), irrigation water use is prohibited (100%
reduction in irrigation water use).
6.5.

Criteria/Procedures for Initiation and Termination of Drought Response Stages

During dry periods, lake elevations, weather patterns, irrigation water use, and storage capacities are
closely monitored by the City. Termination of each drought condition will begin when that specific
condition has been improved to the extent that an upgraded condition can be declared by the City
Manager. The same monitoring criteria used for initial determination of the drought conditions will
also be used to signal termination of the conditions. This process will be employed until full service
can be restored. The termination notification will be initiated by the City Manager.
6.6.

Water Use Accounting

The City installed a metering device to track irrigation water use in August 2004. This usage will be
tracked during normal water supply periods, as well as during times of mild, moderate, and severe
drought conditions.
6.7.

Transfer of Water Between Irrigation Users

The City is the sole user of its 240 acre-feet of irrigation water rights per year from Lake Pat
Cleburne, and the use of such water is restricted to the irrigable acreage identified in the City’s
water right. As such, no procedure for the transfer of water between irrigation users is necessary.
6.8.

Procedures for Enforcement

Adoption of the Plan and Drought Contingency Ordinance will enable the City to implement the
Plan. The Ordinance adopting the Plan and the ordinance allowing for enforcement of the Plan are
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included as Appendix E. The City, as the sole user of its 240 acre-feet of irrigation water rights
from Lake Pat Cleburne, will be subject to a penalty and fine as described in the City Code of
Ordinances for each day of non-compliance.
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CONCLUSIONS

This Plan addresses water conservation and drought contingency planning requirements specified in
Title 30 of the TAC, Chapter 288. The City has a number of water conserving programs in place.
The City has a leak detection program and a vigorous meter repair and replacement program. All of
the connections to the City's water distribution system are metered. These programs help the City
reduce the waste of water. The City modified and continues to evaluate the water usage billing
system providing more specific information of water use by category. This allows a clearer picture
of water uses and identifies areas to focus for future conservation. This most recent system
evaluation highlighted the heavy manufacturing presence in Cleburne where industrial water use
consumes roughly 40% of total produced water from only 0.69% of the system connections. This
identifies a need to gather more information on conservation within the industrial sector. The City
previously constructed capacity in excess of 1.7 MGD for reuse of treated wastewater effluent for
industrial and irrigation uses. Plans are now in place to add capacity to reuse by adding a new
eastern loop on the system, which will also have a discharge point into Lake Pat Cleburne. The
added service capacity will improve municipal as well as industrial and irrigation reuse
opportunities.
The City has established goals to maintain the unaccounted-for water at less than 15 percent. The
City also has established the goal of continuing to reduce per capita water usage as expected by
TWDB water use projections. The 2019 TWDB calculated the historic five-year average for total
per capita water use in Cleburne is 193 GPCD. Cleburne’s goal is to reduce this total water use to
190 GPCD within five years and to 186 GPCD within the next 10 years. Participation from
industrial and commercial water users must drive this conservation effort. Historic residential use
was calculated to be 63 GPCD. Because the residential GPCD use is very low compared to other
communities in north Texas our goal is to reduce the GPCD to 60 within five years, then 58 by
2024.
The City initiated an information and education program after adopting the 1995 Plan. The ongoing
program involves the distribution of material at public buildings, at major public events within the
community, and at civic organization meetings. The program expanded to include conservation
information within the required annual consumer confidence report, and provision of water
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conservation programs and activities to interested teachers at CISD. Including education of
commercial and industrial water users will be added to the existing programs.
The City will periodically, at least every five years, review and update the Plan. The changes will
be made to reflect changes to the City's population, distribution system and water supply. Changes
also are made to reflect on-going conservation efforts of the City.
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APPENDIX A.

CERTIFICATE OF ADJUDICATION FOR WATER RIGHTS
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APPENDIX B.

WATER CONSERVATION PLAN ANNUAL REPORT – RETAIL WATER SUPPLIER

(TWDB FORM NO. 1966)
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§ 51.030 RATES FOR TREATED WATER SERVICE.
(A) Form of rate. The monthly rate for treated water service to a customer consists of:
(1) Service demand charge; and
(2) A usage charge.
(B) Billing cycle. In this section, water used per month is based upon the billing cycle of the
Utility Department.
(C) Rate tables. The Utility Manager shall charge customers for treated water service in
accordance with the following tables:
(1) For utility accounts inside city limits.
Water Usage

Rate/Month

0 gallons and over

$ 6.00 per 1,000 gallons

Service demand charge

$ 22.53 per month

(2) For utility accounts outside city limits.
Water Usage

Rate/Month

0 gallons and over

$ 7.47 per 1,000 gallons

Service demand charge

$ 29.14 per month

(D) Sprinkler system. Water, separately metered, used solely for lawn sprinkler systems shall
be billed according to the rate tables in division (C) of this section. No service demand charge
shall be applied if zero usage is indicated on the meter.
(E) Applicability of rates to meters. The charges for water service in division (C) of this
section apply to each meter which exists at a customer's premises.
(F) Multi-family dwelling units. All multi-family dwelling units of five or more units, which
are not separately metered, shall be charged for services based on meter size and rates in the
following tables:
For utility accounts inside city limits:
Service Demand Charge Each Month
Meter (inches)

Fee

¾

$ 22.53

1

38.09

1½

127.07

2

381.20

2½

381.20

3 and larger

381.20
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For utility accounts inside city limits:
Per 1,000 Gallons Charge Each Month
0 gallons and over, per 1,000 gallons

$ 6.00

(G) Rates where no meter exists. If a customer is without a meter, the minimum usage charge
is based on 1,333 cubic feet (10,000 gallons) of water used per month at the rate specified in
division (C) of this section. In cases where a metering device is impracticable, a rate will be
determined by the Utility Manager.
(H) Reuse water. All reuse water will be billed at 75% of the potable water rates as shown in
division (C) Rate Tables above.
(Ord. 10-1993-36, passed 10-12-93; Am. Ord. 9-1994-43, passed 9-13-94; Am. Ord. 9-1996-67,
passed 9-24-96; Am. Ord. 1-1997-03, passed 1-28-97; Am. Ord. 9-1997-70, passed 9-9-97; Am.
Ord. 9-1998-52, passed 9-8-98; Am. Ord. 10-1998-67, passed 10-13-98; Am. Ord. 9-1999-86,
passed 9-14-99; Am. Ord. 9-2000-41, passed 9-12-00; Am. Ord. 9-2001-63, passed 9-25-01;
Am. Ord. 9-2002-67, passed 9-10-02; Am. Ord. 09-2003-41, passed 9-9-03; Am. Ord. 09-200453, passed 9-14-04; Am. Ord. 09-2005-57, passed 9-13-05; Am. Ord. 09-2006-75, passed 9-1206; Am. Ord. 09-2007-46, passed 9-11-07; Am. Ord. 09-2008-56, passed 9-9-08; Am. Ord. 102009-60, passed 10-13-09; Am. Ord. 07-2010-35, passed 7-13-10; Am. Ord. 09-2010-54, passed
9- 14-10; Am. Ord. 09-2011-51, passed 9-13-11; Am. Ord. 08-2012-33, passed 8-28-2012; Am.
Ord. 09-2013-52, passed 9-10-13; Am. Ord. 09-2014-80, passed 9-23-14) Penalty, see § 51.999

§ 51.031 RATES FOR WASTEWATER SERVICE.
(A) Form of rate. The monthly rate for wastewater service to a customer consists of:
(1) A service demand charge;
(2) A usage charge; and
(3) A surcharge for excessive concentration of waste, if applicable.
(B) Billing cycle. In this section, water used per month is based upon the billing cycle of the
Utility Department.
(C) Rate tables. The Utility Manager shall charge a customer for wastewater service based on
water used in accordance with the following tables:
(1) Residential accounts. There shall be a maximum of 13,500 gallons of water usage used
to compute a residential wastewater bill.
Water Usage

Rate/Month

0 gallons and over

$3.86 per 1,000 gallons

Residential maximum at 13,500 gallons

$64.68

Service demand charge

$12.58 per month
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(2) Commercial accounts. There shall be no maximum water usage used to compute a
commercial sewer account.
Water Usage

Rate/Month

0 gallons and over

$3.86 per 1,000 gallons

Service demand charge

$12.58 per month

(3) Sprinkler accounts. No sewage charge shall be placed on accounts that strictly use
water for a sprinkler system.
(D) Multi-family dwelling units — rate calculation. All multi-family dwelling units of five or
more units which are not separately metered shall be charged for sewer service based on water
meter size and rates in the following tables:
For utility accounts inside and outside city limits:
Service Demand Charge Each Month
Meter (inches)

Fee

¾

$ 12.58

1

21.74

1½

48.98

2

87.03

2½

136.03

3 and larger

204.05

For utility accounts inside and outside city limits:
Per 1,000 Gallons Charge Each Month
0 gallons and over, per 1,000 gallons

$ 3.86

There shall be no maximum water usage used to compute a multi-family unit wastewater account.
(E) Where residential water service is not used. If a residential customer does not receive
water service solely from the city, the Utility Manager shall estimate water used per month to
determine the usage charge in division (C) in accordance with § 51.030(G).
(Ord. 10-1993-36, passed 10-12-93; Am. Ord. 9-1994-45, passed 9-13-94; Am. Ord. 9-1996-68,
passed 9-24-96; Am. Ord. 1-1997-04, passed 1-28-97; Am. Ord. 9-1997-71, passed 9-9-97; Am.
Ord. 9-1998-51, passed 9-8-98; Am. Ord. 9-1999-85, passed 9-14-99; Am. Ord. 9-2000-41,
passed 9-12-00; Am. Ord. 9-2001-64, passed 9-25-01; Am. Ord. 9-2002-68, passed 9-10-02;
Am. Ord. 09-2003-40, passed 9-9-03; Am. Ord. 09-2004-54, passed 9-14-04; Am. Ord. 09-2005-
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58, passed 9-13-05; Am. Ord. 04-2006-34, passed 4-25-06; Am. Ord. 09-2006-76, passed 9-1206; Am. Ord. 09-2007-47, passed 9-11-07; Am. Ord. 09-2008-57, passed 9-9-08; Am. Ord. 102009-61, passed 10-13-09; Am. Ord. 09-2010-55, passed 9-14-10; Am. Ord. 09-2011-52, passed
9- 13-11; Am. Ord. 08-2012-34, passed 8-28-2012; Am. Ord. 09-2013-53, passed 9-10-13; Am.
Ord. 09-2014-81, passed 9-23-14) Penalty, see § 51.999

§ 51.032 CHARGES FOR USE OF FIRE HYDRANTS.
A person requesting use of water from a fire hydrant pursuant to § 51.035 shall pay the
following application charges.
(A) A deposit of $2,000 for each meter assembly (water meter and backflow device) will be
required to set up an account. This amount will be refunded when service is discontinued and
the meter assembly has been returned. The return amount will be less any unpaid fees for
services, and any cost to repair damage to the meter assembly in excess of normal wear.
(B) There shall be a connection or relocation charge of $100 to connect or relocate the fire
hydrant meter assembly to a fire hydrant for metered water service. Connection and removal
shall be made by city utility personnel only. If a fire hydrant meter is moved from its original
approved location by anyone other than city personnel, a penalty will be charged as provided in §
51.999.
(C) A usage charge for water will be billed at the general service rates in § 51.030, plus the
service demand charge based on the following schedule:
Per Cent Increase
1 cu. ft. to 33,422 cu. ft. (250,000 gallons)

25%

33,423 cu. ft. to 66,845 cu. ft. (500,000 gallons)

30%

66,845 cu. ft. to 100,267 cu. ft. (750,000 gallons)

35%

100,266 cu. ft. and over

40%

(D) The service demand charge per month for the use of a fire hydrant meter will be the same
as § 51.030(F), based on the size of the meter (all fire hydrant meters are three inches or larger).
(E) A beginning reading shall be made of the meter when installed on the fire hydrant and an
ending reading shall be made when it is requested by the customer to remove the meter from the
fire hydrant. The utility bill for water service shall be computed using these readings. If the fire
hydrant meter is in use for more than one month period, a reading shall be taken at the end of
each month, and a utility bill shall be prepared and mailed to the customer at the end of each
month the meter is in use.
(Ord. 10-1993-36, passed 10-12-93; Am. Ord. 01-2007-06, passed 1-23-07)

APPENDIX D.
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TEXAS WATER DEVELOPMENT BOARD (TWDB) BEST MANAGEMENT PRACTICES (BMPs)

FOR MUNICIPAL WATER USERS
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2.0 Conservation Analysis and Planning TWDB Report 362 (2004) 2 . 1 c o n s e r v a t i o n C o o r d i n a t o r |

2.1 Conservation Coordinator
Applicability

This BMP is intended for all Municipal Water User Groups (“utility”). A common element in
1
successful conservation programs is a conservation coordinator who is responsible for
implementing and maintaining the conservation program.

Description

A Conservation Coordinator is an individual designated to oversee and coordinate conservation
efforts within a utility’s service area. A regional supplier may have a coordinator that works with all
of its wholesale customers. Under this BMP, the utility designates a Conservation Coordinator to be
responsible for preparation and implementation of the utility’s water conservation and drought
contingency plans, preparation and submittal of annual conservation status reports to utility
management, and implementation of the utility’s conservation program. Other duties should
include preparation of the annual conservation budget, promotion of water conservation programs,
developing marketing strategies for conservation programs, coordination with other utility staff and
promoting the value of conservation programs within the utility, participation in regional water
planning conservation and drought period initiatives and management of conservation staff,
consultants and contractors when appropriate.
The Conservation Coordinator may have other duties and job titles within the utility. Small utilities
may share costs with other small utilities by jointly hiring a Conservation Coordinator. Wholesale
suppliers may hire a Conservation Coordinator to serve the retail utilities that receive water from
them.

Implementation

Implementation should consist of identifying a Conservation Coordinator and support staff (when
needed), whose duties can include the following:
1) Manage and oversee conservation programs and implementation;
2) Document water conservation program implementation status as this relates to state
requirements and BMPs adopted;
3) Communicate and promote water conservation to utility management;
4) Coordinate utility conservation programs with operations and planning staff;
5) Prepare annual conservation budget
6) Manage consultants and contractors assisting in implementing the water conservation
program;
7) Develop public outreach and marketing strategies for water conservation; and
8) Participate in regional water conservation planning and drought planning initiatives
2.0 Conservation Analysis and Planning TWDB Report 362 (2004) 2 . 1 c o n s e r v a t i o n C o o r d i n a t o r |
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Often, the Conservation Coordinator is the spokesperson for the utility on conservation issues. For
small utilities, the Conservation Coordinator may have other responsibilities. Utilities that jointly
operate regional conservation programs are not expected to staff duplicative and redundant
Conservation Coordinator positions.

Schedule

Utilities pursuing this BMP should begin implementing this BMP within six (6) months of adoption of
the official resolution to initiate the program. Implementation should be completed in a timely
manner.

Scope

A utility should staff and maintain the position of Conservation Coordinator and provide support
staff as necessary. This includes providing the Conservation Coordinator with the necessary
resources to prepare and implement the water conservation program. Depending upon the size of
the utility or opportunity to collaborate with neighboring utilities or wholesale agencies within its
region, this BMPs objective may be achieved by sharing resources and implementation efforts with
other utilities.

Documentation

To track this BMP, the utility should gather the following documentation:
1) Description of the Conservation Coordinator position.
2) The date the Conservation Coordinator was hired.
3) Annual or more frequent reports on progress of water conservation program
implementation, costs and water savings.

Determination of Water Savings

Water savings are not quantified for this BMP. The Coordinator assists in the implementation of
other BMPs and this additional effort can be considered as essential to the savings accrued by the
implementation of the whole range of conservation program(s) which are offered by the utility.

Cost-Effectiveness Considerations

Without specific water savings, it may be difficult to do a true cost-effectiveness analysis for this
BMP. However, this BMP is essential to the successful implementation of other BMPs the utility
chooses to undertake. There will be non-financial benefits as a result of implementing this BMP
such as enhanced public image through increased outreach and visibility in emphasizing
conservation programs. The salary and associated overhead expenses for the Coordinator would be
the primary costs that would be incurred in implementing this BMP. Depending on size and scope of
the water conservation programs, the Coordinator position could be full-time, part-time, shared
with others, or contracted out.

References for Additional Information 2.0 Conservation Analysis and Planning TWDB Report 362 (2004) 2 . 1

conservationCoordinator|
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1) Texas utilities and regional suppliers with conservation coordinators include (but are
not limited to) Austin, Corpus Christi, Dallas, El Paso, Lower Colorado River
Authority, San Antonio,San Marcos, Post Wood Municipal Utility District, and
Harris Galveston Coastal Subsidence District.
2) Memorandum of Understanding, California Urban Water Conservation Council, 1999.
3) Groundwater Conservation Plan, Edwards Aquifer Authority, 2000.
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4.0 System Operations Revised 9-2013
4.2SystemWaterAuditandWaterLoss|

4.2 System Water Audit and Water Loss
Applicability

This Best Management Practice is intended for all Municipal Water User Groups (“utilities”). This
practice should be considered by a utility that:
1. would like to analyze the benefits of reducing its water loss and other nonrevenue water,
2. does not conduct a water audit on an annual basis,
3. wants to determine if under-registering meters are impacting its revenues, or
4. wants to reduce main breaks and leaks.
To maximize the benefits of this Best Management Practice, a utility would use the information
from the water audit to revise meter testing and repair practices, reduce unauthorized water use,
improve accounting for unbilled water, and implement effective water loss management strategies.
Texas Water Code Section 16.0121(b) requires retail public water utilities to conduct a water audit
every five years, unless they have an active financial obligation with the Texas Water
Development Board or have more than 3,300 connections, in which case they must conduct an
audit annually. By adopting this practice, a utility may be conducting a more frequent
implementation of water auditing and loss reduction techniques than required. Small utilities may
want to use this Best Management Practice in part or its entirety.

Description

Water loss audits and water loss programs are effective methods of accounting for all water usage
by a utility within its service area. Performing a reliable water audit is the foundation of productionside water resource management and loss control in public drinking water systems. The structured
approach of a water audit allows a utility to reliably track water uses and provides the information
to address unnecessary water and revenue losses. The resulting information from a water audit will
be valuable in setting performance indicators and in setting goals and priorities to cost-effectively
reduce water losses.
Compiling a water audit is a two-step approach, a top-down audit followed by a bottom-up audit.
The first step, the top-down audit, is a desktop audit using existing records and some estimation to
provide an overall picture of water losses. For those utilities that are required to gather information
necessary to complete the Texas Water Developments Board’s Utility Profile
(http://www.twdb.texas.gov/conservation/municipal/plans/UP.asp) or the Texas Commission on
Environmental Quality’s Utility Profile
(http://www.tceq.texas.gov/assets/public/permitting/forms/10218.docx), that information is the
first step of a top-down audit. The records needed include quantity of water entering the system,
customer billing summaries, leak repair summaries, average pressures, production and 4.0 System
Operations Revised 9-2013
4.2SystemWaterAuditandWaterLoss|
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customer meter accuracy percentages, permitted fire hydrant use, and other records that may be
kept on water theft and unmetered uses such as street cleaning.
The second step of the audit, the bottom-up approach, involves a detailed investigation into actual
policies and practices of the utility. This part of the audit can be phased in over several years. There
are several areas to be addressed including development of better estimates of water use by the
fire department, water used in line flushing and street cleaning, metering of all authorized uses, and
improved measurement of meter accuracies. Other tools to identify and isolate water loss include
conducting a system-wide leak detection program, using night flow and zonal analysis to better
estimate leakage, analyzing pressure throughout the system, and analyzing leakage repair records
for length of time from reporting to repair of the leak.
Several indicators from the analyses in a water audit should be considered by utilities in order to
improve water loss control procedures. These include:
(1) Real Losses
Losses due to leakage and excess system pressure. With these losses the water is not beneficially
used by any party. Real losses can be reduced by more efficient leakage management, improved
response time to repair leaks, improved pressure management and level control, and improved
system maintenance, replacement, and rehabilitation. The cost of real losses is estimated using the
marginal production costs, such as costs of energy and chemicals needed to treat and deliver the
water.
(2) Apparent Losses
Losses due to meter accuracy error, data transfer errors between meter and archives, data analysis
errors between archived data and data used for billing/water balance, and unauthorized
consumption including theft. These losses are experienced by the utility as forgone revenues, even
though the water is still being beneficially used. The cost of apparent losses is estimated using the
retail commodity rates.
(3) Unavoidable Annual Real Losses
This represents the theoretically low level of annual real losses in millions of gallons per day that
could exist in a system if all loss control efforts are exerted to reduce losses, without regard to cost
effectiveness. It is based on data obtained from systems where effective leakage management was
implemented. The calculation of the Unavoidable Annual Real Losses is based on number of miles of
water mains, number of service connections, and average water pressure. The Unavoidable Annual
Real Losses is only applicable to utilities with 3,000 or more connections. The Texas Water
Development Board’s Water Loss Audit Manual for Texas Utilities provides details on how to
calculate unavoidable annual real losses.
(4) Infrastructure Leakage Index
The Infrastructure Leakage Index is the ratio of annual real losses divided by Unavoidable Annual
Real Losses. The Infrastructure Leakage Index provides a ratio of current leakage relative to the best
level obtainable with current Best Management Practices for leakage. A 4.0 System Operations Revised 9-2013
4.2SystemWaterAuditandWaterLoss|
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ratio of 1.0 would indicate that the utility has reduced losses to the theoretically lowest level
possible.
(5) Economic Level of Leakage
This is a calculation based on the cost of reducing leakage. It is the theoretical level at which the
cost of leakage reduction meets the cost of the water saved through leakage reduction. These costs
include not only the cost of producing water but also the avoided cost of replacing the water.
Further details on this measure can be found in the Water Research Foundation report Evaluating
Water Loss and Planning Loss Reduction Strategies.
In order to reduce water losses due to leakage, a utility should maintain a proactive water loss
program. A structured approach to leakage management has proven to be successful in limiting
losses. Potential elements of an active water loss program include:
1. reducing repair time on leaks since long-running small to medium size leaks can be the greatest
percentage of annual leakage;
2. conducting regular inspections and soundings of all water main fittings and connections;
3. installing temporary or permanent leak noise detectors and loggers;
4. conducting a large/transmission main leak detection program;
5. metering individual pressure zones;
6. establishing district metering areas and measuring daily, weekly, or monthly flows with portable
or permanently installed metering equipment;
7. continuous or intermittent night-flow measurement;
8. controlling pressure just above the utility’s standard-of-service level, taking into account fire
requirements, outdoor seasonal demand, and requisite tank filling;
9. operating pressure zones based on topography;
10. limiting surges in pressure; and
11. reducing pressure seasonally and/or where feasible to reduce losses from background leaks.
If a utility has not had regular leak surveys performed, it will probably need at least three leak
surveys performed in consecutive years or every other year for these reasons:
1. the first survey will uncover leaks that have been running for a long time;
2. the second survey will uncover additional long-running leaks whose sounds were masked by
larger nearby leaks; and
3. by the third survey, the level of new leaks should start to approximate the level of new reported
leaks.
The utility should make every effort to inform customers when leaks exist on the customer side of
the meter. If customer service line leaks are significant, a utility might consider the option of making
the repairs itself. 4.0 System Operations Revised 9-2013

4.2SystemWaterAuditandWaterLoss|
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The utility should also reduce apparent losses since reducing these losses will increase utility
revenue. Some of the areas that should be examined are:
1. customer meter inaccuracy due to meter wear, malfunction or inappropriate size or type of
meter;
2. data transfer error when transferring customer metered consumption data into the billing
system;
3. data analysis errors including poor estimates of unmetered or unread accounts;
4. inaccurate accounting resulting in some accounts not being billed for water use; and
5. all forms of unauthorized consumption including meter or meter reading tampering, fire hydrant
theft by contractors and others, unauthorized taps, and unauthorized restoration of water service
cutoffs.

Implementation

The Texas Water Development Board’s Water Loss Audit Manual for Texas Utilities is a
comprehensive guide to performing a water loss audit. It provides a framework for gathering data,
calculating performance measures, and reporting requirements under Texas Water Code Section
16.0121(b). Utilities implementing this Best Management Practice should use the methodology
from the Texas Water Development Board manual. The American Water Works Association also
offers products that can assist performing a water audit. They have published the M36 Manual,
which can provide additional guidance on implementing this Best Management Practice, and offer
free water loss audit software that allows utilities to quickly compile a preliminary water loss audit.
Utilities implementing this Best Management Practice should start by forming a working group from
the following work areas: management, distribution, operations, production, customer service,
finance, and conservation. Each of these work areas has an essential role to play in implementing
this Best Management Practice. Smaller utilities may have the same person doing several of these
functions and therefore the working group may just be one or two individuals. The utility should
also consider a public involvement process to solicit outside input as well as to enhance public
relations.
Initially the working group should focus on gathering relevant data and identifying current practices
that form the basis for the top-down audit. Some of the questions that should be addressed during
the top-down audit are:
1. How often do we test production meters? Are they tested or just calibrated?
2. How often do we test commercial meters over 1 inch? Over 2 inches?
3. How often do we replace or repair 5/8 and 3/4 inch meters?
4. How inaccurate are the 5/8 and 3/4 inch meters on average when they are replaced?
5. Do we estimate total leakage from each leak based on the leakage flow rate and length of
leakage from time reported when we fix leaks?
6. How long does it take to repair leaks, itemized by size of leak?
7. Are customers encouraged to report leaks?
4.0 System Operations Revised 9-2013
4.2SystemWaterAuditandWaterLoss|
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8. Do we have a system for tracking location of leaks and a method to calculate when it is costeffective to replace mains and service lines?
9. Are meter readers trained to look for and report leaks?
10. Do we adjust consumption records when billing records are adjusted?
11. Is backwash and other in-plant water use optimized?
12. How effective is our theft reduction program?
13. How do we track water used for flushing both new and existing lines?
Based on the data collected and information from the questions above, the utility should have
enough information to complete a top-down audit.
A utility should set an Infrastructure Leakage Index goal based on its available and potential water
supplies, its excess treatment capacity, its projected growth, and the Economic Level of Leakage. A
guide for setting Infrastructure Leakage Index target ranges is available in the Texas Water
Development Board’s Water Loss Audit Manual for Texas Utilities.
In conducting the bottom-up audit, the utility addresses the relevant issues identified during the
top-down audit and further investigates any areas where the data may be lacking or incomplete.
The utility uses the results of the audit to focus on the best approaches to reduce both real and
apparent losses. Depending on whether the Infrastructure Leakage Index is relatively high or low
determines the number of years it may take to reduce the Index.
Each subsequent year, the utility completes another audit. Over time the utility should be able to
gradually reduce its Infrastructure Leakage Index. If the utility finds the Infrastructure Leakage Index
is increasing, then it should look to identify the causes using the annual audit results.
Data validity is critical for developing an accurate water loss picture. The Water Loss Manual for
Texas Utilities provides an assessment scoring matrix for the data used in the water loss audit,
scoring 17 categories on a scale from 1 to 5, with a maximum of 85. The scoring matrix also
provides guidance on improving the assessment score. Utilities with a score below 40 should view
that data as preliminary and should not use it to design long-term loss programs or to benchmark
with other utilities. Utilities with scores between 40 and 70 can place greater faith in their data and
can begin using the data to plan and develop water loss control reduction programs, as well as
benchmarking the data with utilities with similar scores. Utilities with scores of 70 or more have
mature water loss control and data collection efforts can have great confidence in the reliability of
their water audit results.
Efforts to improve data validity include metering all water accounts and connections, including
municipal connections; annually testing or calibrating all production meters; implementing district
metering areas and automatic meter reading; tracking all unmetered water use, such as fire
suppression and line flushing; conducting a theft identification and reduction program; tracking and
quantifying all repaired leaks; and conducting a leak detection program. 4.0 System Operations Revised 9-2013

4.2SystemWaterAuditandWaterLoss|
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Scope and Schedule

To accomplish this Best Management Practice, the utility should:
1. Conduct a water loss audit annually following the methodology contained in the Texas Water
Development Board’s Water Loss Manual for Texas Utilities manual, yielding an Infrastructure
Leakage Index and a data validity assessment score.
2. Develop and perform a proactive distribution system water loss program and repair identified
leaks.
3. Implement a program to reduce apparent losses.
4. Advise customers when it appears that leaks exist on the customer’s side of the meter and
evaluate a program to repair leaks on the customer’s service line.
5. If the utility’s Infrastructure Leakage Index is greater than 3:
a. Implement a program to reduce real losses, including a leak detection and repair program;
b. Implement a pressure reduction strategy if warranted; and
c. Take steps to account for and minimize all unmetered water, and
6. If the audit data validity assessment score is below 70, implement a plan to identify areas where
data collection can be improved, using the matrix in the Water Loss Manual for Texas Utilities
manual.

Measuring Implementation and Determining Water Savings

To track the progress of this Best Management Practice, the utility should gather and have available
the following documentation:
1. a copy of each annual water loss audit, the Infrastructure Leakage Index for each year, the audit
data validity assessment scoring for each year, and a list of actions taken in response to audit
recommendations.
2. annual leak detection and repair survey, including number and sizes of leaks repaired.
3. number of customer service line leaks identified, actions taken to repair these leaks, and the
average time to make repairs.
4. pressure reduction actions taken, if any; and
5. annual revenue lost to real and apparent losses.
Potential water savings are an integral part of the water loss audit process and can be tracked by
comparing trends from the annual water loss audits. Based on the results of the audit, the utility
should set goals for reducing its losses.

Cost-Effectiveness Considerations

Direct costs that should be considered in implementing this Best Management Practice include the
initial and ongoing costs for performing and updating the water audits and capital costs for items
such as leak detection equipment and billing system upgrades. Utilities may wish to do the work inhouse with technical staff or by using outside consultants and contractors. 4.0 System Operations Revised 9-

2013
4.2SystemWaterAuditandWaterLoss|

Page 106

City of Cleburne

Water Conservation and Drought Contingency Plan
2019 Version

A recommended method to make cost-effectiveness decisions is based on the economic value of
real losses and apparent losses. Real losses are losses due to leaks and are valued at actual costs to
produce and deliver the water. Apparent losses, sometimes called paper losses, are those
attributable to meter and billing inaccuracies and are valued at the retail rates charged by the
utility. The amount of lost revenue due to real losses, based on the utility’s marginal production
cost, and apparent losses, valued at the retail rate charged to customers, can be compared to the
costs of reducing the sources of loss.

References

1. Water Loss Manual for Texas Utilities, Mark Mathis, George Kunkel, and Andrew ChastainHowley, Texas Water Development Board, 2009.
2. Water Audits and Loss Control Programs M36 Manual, AWWA, 2009.
3. Water Loss Control Manual, Julian Thornton, McGraw-Hill 2002.
4. Evaluating Water Loss and Planning Loss Reduction Strategies, Water Research Foundation, 2007.
5. AWWA Water Loss Audit software,
http://www.awwa.org/publications/opflow/abstract.aspx?articleid=18141.
6. Validated Water Audit Data for Reliable Benchmarking, AWWA Water Loss Committee, 2011.

Determination of the Impact on Other Resources

Water loss impacts the supply side of water delivery. Therefore, any reductions carry not only the
traditional conservation benefits of reducing demand, electricity and chemicals used in treatment
and pumping, and water procurement costs, but also do so without reducing utility revenues.
Reducing apparent losses by improving data management and meter accuracy can even increase
utility revenues.
Reducing water loss can require a range of resources which vary depending on the age of the
utility’s distribution system, pipe materials, soil types, and system design. A responsive leak repair
program is essential to reducing water loss. Leak detection and meter testing can be done by the
utility or contracted out. Timely repairs and an ongoing preventative maintenance and replacement
program will allow the utility to operate efficiently, minimizing operational losses.
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6.0 Education and Public Awareness Revised Nov-2013
6.4PartnershipswithNonProfitOrganizations|

6.4 Partnerships with Nonprofit Organizations
Applicability

The use of volunteers to provide conservation information and techniques to their fellow citizens
allows the water purveyor access to large numbers of water users across a spectrum of economic,
ethnic, social, and geographic groups.

Description

Organizations such as the Master Gardeners, Master Naturalists, Botanical Gardens, and
environmental entities with water conservation sympathies are enlisted to use their volunteers to
deliver water conservation education to their typical and expanded audiences. The volunteers are
provided special training and the organization may be subsidized based on audiences reached. The
delivery vehicles are speaker bureaus, neighborhood events, school projects, and demonstration
gardens but the volunteers may also respond to audit requests, rebate inspections, and conduct
research.
Volunteer organizations can be selected that have membership recruited from diverse ethnic, age,
geographic, or economic groups. It is also effective to utilize organizations that are willing and
capable to expand their membership to targeted audiences.
In some cases social organizations that do not normally have water conservation goals can be
recruited to the conservation cause. Their targeted audience such as low income households or
senior citizens will benefit by the services (for example, high efficiency toilets and leak repairs) that
are available related to water conservation.
To evaluate the effectiveness of the education materials, presentation or show, the utility should
use an evaluation tool such as a pre- and post-test or survey.

Implementation

Contact is made with organizations with volunteers encouraging them to deliver a packaged
program. In many cases it may be more effective, however, to communicate with the entity with a
goal in mind and work with the organization and volunteers to develop a package to meet the
desired goal. Volunteers often know the target audience’s capabilities and are invaluable in
developing a program that will work to meet the goal. Training should be developed to complement
the volunteer’s skills.
The financial arrangement may only involve expenses and training materials. To ensure
administrative attention from understaffed, cash-strapped groups, providing funds upfront and
linked to audience contacts and progress may accelerate progress. Simple contracts can be
developed to encourage a more efficient process. 6.0 Education and Public Awareness Revised Nov-2013

6.4PartnershipswithNonProfitOrganizations|
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Scope and Schedule

If the volunteer organization partner is organized and operating with educational goals already in
place, it is reasonable to expect that recruitment, negotiations, contracting, training, and program
results can be accomplished in 12 months. A packaged “high efficiency toilet” giveaway program
could be organized, and toilets distributed through churches and social service entities in a targeted
section of a city in the year’s period.
For example, a Master Gardener Chapter provided special one-day training to 20 of their volunteers
from 10 different neighborhoods on low water landscapes. The trained volunteers then conducted
a total of 10 neighborhood sessions and were able to reach a combined audience of 200 interested
neighbors within one year.

Measuring Implementation and Determining Water Savings

Evaluation of this Best Management Practice can be very simple or more complex with volunteers
or water purveyor staff used to do the necessary evaluation. Various measures are audience
contacts, toilets delivered, newsletter sign-ups, and landscape conversions. In some cases, such as
the high efficiency toilet conversions and landscape conversions, water usage changes are effective
measures of program impact. For a volunteer program to be judged effective it should show
measurable results in behavioral or technological changes that reduce water use.

Cost-effectiveness Considerations

Partnerships with volunteer organizations have political advantages in expanding the water
conservation team; however, the major advantage involves cost effectiveness. Every person in the
field trained in conservation techniques and who believes in water conservation can be expected to
reach several hundred other individuals with varying degrees of effectiveness. The cost of using
volunteers is very low compared to the cost of paid staff and can be nearly as effective when
volunteers are well trained and working in a framework of an organized program.

References for Additional Information

1. Finch, C. (1997) – Profile of an Active Master Gardener Chapter, HortTechnology OctoberDecember Vol. 7 No. 4 371-376.
2. Bohne, D. (1996), Water Saver Rebate – San Antonio Water System, San Antonio, Texas.

Determination of the Impact on Other Resources
The advantage of using well organized volunteers to staff conservation outreach programs saves staff
time. A poorly organized volunteer effort can be a negative force in the relationship between a water
purveyor’s ratepayers, local elected officials, and media along with little achievement in water
conservation efforts.
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8.3 Water Reuse
Applicability

This BMP is intended for Municipal Water User Groups (“utility”) that may have potential
applications for reusing water within its system. The utility may be a producer of reclaimed water or
may work to bring in reclaimed water from outside sources. Reuse can be direct with reclaimed
water substituted in end uses to replace potable water or raw water. Another method of reuse is
indirect water reuse which involves the intentional planned use of system return flows.
Both direct and/or indirect reuse should be implemented as a supplement to other methods of
reducing per capita water use or increasing the efficient use of water.
Upon review, utilities may find that they are already implementing one or more elements of this
BMP and may want to adopt additional elements outlined below. Once a utility decides to adopt
this BMP, the utility should follow the BMP closely in order to achieve the maximum benefit from
this BMP.

Description

1) Direct Reuse
The direct use of reclaimed water is an effective method of reducing potable water
usage. Reclaimed water is defined inTexas Administrative Code (“TAC”) §210.3(24)
as “Domestic or municipal wastewater which has been treated to a quality suitable
for a beneficial use, pursuant to the provisions of this chapter and other applicable
rules and permits.” Direct use of reclaimed water is appropriate for a number of
domestic, industrial and irrigation needs where the potential for human contact is
limited. Some possible uses for reclaimed water are landscape irrigation, noncontact recreational use, cooling tower make up water, toilet or urinal flushing
water, or manufacturing process water. Although differences in water quality
between potable and non-potable water may change the quantity needed for a
particular task, users of reclaimed water should view it as a valuable water resource
and use it as efficiently as possible. Direct use of reclaimed water is regulated by the
Texas Commission on Environmental Quality (“TCEQ”) under Chapter 210 of the TAC
(2) and Safe Drinking Water Act standards. Included in these rules are provisions
that require permission from that agency before providing reclaimed water for
beneficial use and design guidelines for reclaimed water systems.
Under this BMP, the utility should identify and rank industrial, commercial, and
institutional (“ICI”) customers according to volume of water use and investigate the
feasibility of replacing some of potable water uses with reclaimed water.
Municipalities should investigate reclaimed water opportunities within their own 8.0
Conservation Technology TWDB Report 362 (2004) 8 . 3 W a t e r R e u s e |
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accounts or with third parties outside their service area. The utility provides a
description of effluent treatment facilities and distribution systems including the
amounts and quality of effluent expected to be available for reuse. The utility should
implement programs to provide as much reclaimed water to approved non-potable
uses as is available and cost-effective to the utility.
2) Indirect Reuse
Indirect reuse can provide substantial water conservation by replacing or delaying
the development of additional raw water resources for water supply. Indirect reuse
can be for potable or non-potable uses. Indirect potable reuse is defined as follows
1
by the Water Reuse Association “A particular application where the recycled water
(generally having received a substantial degree of treatment) is blended into a
community’s water supply (via groundwater recharge or surface water
augmentation) prior to final treatment and distribution to the customer in the
existing water distribution system.”
The use of reclaimed water for augmentation of potable supplies as a BMP involves
the intentional planned use of the reclaimed water for this purpose. Use of
reclaimed water for augmentation of potable supplies must take into consideration
the following:
• TCEQ Surface Water Quality Standards for the receiving water body.
• State laws and regulations directly applicable to authorizing water reuse, including
those that consider the impact of reuse on instream uses, freshwater inflows
to the bays and estuaries, and existing water rights under circumstances that
the regulatory agency deems appropriate.
A water rights permit is required to withdraw reclaimed water that has been
discharged to the waters of the state.

Implementation

Implementation should consist of at least the following actions:
1) Direct Reuse
a. Identify Potential Reuse Accounts
b. Identify and rank ICI accounts according to water use. Proximity to a reclaimed
water distribution system, an existing wastewater treatment plant, or
possible locations for new wastewater treatment plants should be
considered in ranking potential reuse customers. A wastewater interceptor
could be designed to divert wastewater flows from a wastewater line for
treatment and use in the nearby area. Careful consideration should be given
to the water quality needs of the end user. For purposes of this BMP,
potential direct reuse accounts are defined as: 8.0 Conservation Technology TWDB Report
362 (2004) 8 . 3 W a t e r R e u s e |
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1. Irrigation Accounts: any water user that uses potable water to irrigate
large turf, shrubs, trees or other landscaped area. Care should be taken
to ensure that such irrigation is in compliance with the human contact
standards in TAC Chapter 210 and that the plant material can tolerate
the water quality of available reclaimed water
2. ICI Accounts: any water users that are defined as ICI in the Conservation
Programs for Industrial, Commercial, and Institutional Accounts BMP.
Care should be taken to ensure that identified potential uses are in
compliance with the human contact standards in TAC Chapter 210.
3. New Construction: Reclaimed water can be used for toilet and urinal flushing
if it meets TCEQ standards. This would only be feasible in new construction
of an office building or adult residential facility such as a dormitory. For new
subdivisions, dual distribution systems could be installed to use reclaimed
water to irrigate common areas, medians, parks and home landscapes. The
utility could also adopt an ordinance and regulations requiring all or specific
customers to use reclaimed water for irrigation and other suitable purposes
if reuse water is available.
c. Implement a Reclaimed Water Customer Incentives Program. Financial incentives
can be offered on a dollar amount per acre-foot of potable water use
replaced. Another potential incentive is to offer discount rates or grants to
assist a reuse end user in connecting to the reclaimed water system and
replumbing facilities from potable to non-potable water use. Purple pipe is
required for all reuse water to prevent cross connections. Proper backflow
prevention measures must be implemented when a facility has both potable
and non-potable water uses or has an irrigation system installed.
2) Indirect Reuse
a. Identify indirect reuse opportunities for augmentation of potable supply.
b. Identify the source of reclaimed water that could be used to augment the potable
raw water supply.
c. Identify the potential water body that would receive the reclaimed water. Careful
consideration should be given to the water quality requirements for the
augmented water supply to be suitable for potable use. The augmentation of
a potable supply should involve multiple barriers to ensure compliance with
applicable regulatory standards, including high levels of treatment of the
reclaimed water, blending with substantial amount of natural water,
retaining the reclaimed water in the receiving water body for significant
amounts of time, high degree of treatment of the potable water, and
monitoring (sampling and testing) to ensure compliance with applicable
regulations. 8.0 Conservation Technology TWDB Report 362 (2004) 8 . 3 W a t e r R e u s e |

Page 112

City of Cleburne

Schedule

Water Conservation and Drought Contingency Plan
2019 Version

d. Determine potential impacts on instream uses, freshwater inflows to bays and
estuaries, and existing water rights with regulatory agency input.

Utilities pursuing this BMP should begin implementing this BMP within twelve (12) months of
adoption of the official resolution to initiate the program.

Scope

In order to accomplish this BMP, the utility should perform the following:
1) Direct Reuse
To the extent that reclaimed water is available for reuse, replace the use of potable
water on golf courses, in large cooling plants, and in other industrial or landscape
processes identified by the municipal utility.
2) Indirect Reuse
To the extent that reclaimed water is available, that a receiving water body is
available, and a water rights permit is obtained from the TCEQ, augment the potable
water supply sources with reclaimed water in a manner determined by the utility to
be financially and technically feasible.

Documentation

To track this BMP, the utility should gather the following documentation based on whether direct
and/or indirect reuse is selected:
1) Direct Reuse
a. Description of wastewater treatment facilities and reclaimed water distribution
systems.
b. Documentation of its efforts to find reuse opportunities within its customer base,
including lists of potential users.
c. Number of gallons or acre-feet of water use replaced by reclaimed water or new
water demands served by reclaimed water since implementation of this
BMP.
2) Indirect Reuse
a. Description of indirect reuse project(s).
b. Number of gallons or acre-feet of previous potable water use replaced by reuse
water or new water demands served by reuse since implementation of this
BMP.

Determination of Water Savings 8.0 Conservation Technology TWDB Report 362 (2004) 8 . 3 W a t e r R e u s e |
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Water savings are estimated at up to 100 percent of total amount of water replaced by reuse.
Changes in operating parameters or water balance calculations which depend upon water
quality parameters, such as the impact of TDS in irrigation water, may require different
quantities of reuse water to be applied for the same end uses.

Cost-Effectiveness Considerations

The costs for direct or indirect reuse include capital costs of facilities, engineering, regulatory costs,
and operations costs. There will also be outreach costs to gain public acceptance. The benefits will
be the avoided costs for water supply acquisition and additional potable water treatment capacity.
These benefits of direct reuse can be taken into account when setting the reclaimed water rate. If a
utility can adopt a regulation requiring reclaimed water use for certain purposes within the
proximity of a reclaimed water supply line, more customers will tie on to the reclaimed water
system and the utility will be able to charge a rate that recovers its costs.

References for Additional Information

1) Water Reuse Association: Fact Sheets and Studies.
http://www.watereuse.org/Pages/information.html
2) Recycled Water Users’ Handbook, San Antonio Water System.
http://www.saws.org/our_water/recycling/handbook/recycle_water_hb.pdf
3) Chapter 210 Rules, Texas Commission on Environmental Quality.
http://www.tnrcc.state.tx.us/oprd/rules/pdflib/210a.pdf through 210e.pdf
4) AWWA M24 Manual: Dual Water Systems.
http://www.awwa.org/bookstore/product.cfm?id=30024
5) Using Reclaimed Water to Augment Potable Water Resources, Water Environment
Federation and American Water Works Association, 1998. (2.16c)
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APPENDIX E.
WATER CONSERVATION AND DROUGHT CONTINGENCY PLAN ORDINANCE
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