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Texas should make reduction of water loss a priority as a means to meeting future water demand
¢ Expensive and environmentally destructive projects should not be recommended in the
regional water plans unless water utilities in the region implement programs for leak detec-
tion and meter repair or replacement.
¢ As Region A recommends, all of Texas should employ water loss reduction as a solution to
meeting future water demands.
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II. What is Water L.oss?

Water loss, also called unaccounted-for water, is “the difference between the amount of water
a utility purchases or produces and the amount of water that it can account for in sales and other
known uses for a given period.” Simply, water loss is the water that cannot be accounted for by a
utility. There are several reasons not all water purchased or produced reaches a consumer: inaccurate
or incomplete record keeping; meter error; un-metered uses (fire-fighting, line flushing, public use,
wastewater treatment plants); leaks; and water theft.

. Water utilities do not always calculate or report water loss in the same manner. Some
utilities calculate water loss as all non-metered water, while other utilities calculate loss as only the
water lost through leaks. Some utilities report loss in million gallons a day, while other use gallons
per day or acre-feet. Other utilities report water loss as a percentage of total withdrawal.®> The
International Water Association recommends looking at water loss in volume, not percentage.

Physical differences between water systems also have an influence on water loss. The num-
ber of service connections, the length of mains, the infrastructure condition, the average operating
pressure, and the percentage of time per year the system is pressurized, has been shown to influence
water loss.* Texas is one of only three states that recognize that different types of water systems may
have different levels of unaccounted-for water.” The Texas Water Development Board (TWDB)
recommends immediate action if unaccounted-for water is above 15% for municipal systems and
above 15-18% for widespread rural systems.®

! A Guidebook for Reducing Unaccounted-for Water Texas Water Development Board, Revised August 1999 available
online at www.twdb.state.tx.us

i

3 Beecher, Janice A. Survey of State Agency Water Loss Reporting Practices Final Report of the American Water Works
Association, (January 2002): 3.

“Lambert, A. “Losses from Water Supply Systems: Standard Terminology and Recommended Performance Measures™
The Blue Pages, International Water Association, October 2000 available online at www.iwahq.org.uk

5 Beecher, Janice A. Survey of State Agency Water Loss Reporting Practices at 14,

6 Jd at 14.
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I'V. Reducing Water L.oss

“Had a 30% loss in 1996. We changed out all polybutylene service lines, old meters and
started doing in-house leak detection each week. Now all meters are checked every 5 years and
annual loss is less than 10%.” - A.J. Olson, Brushy Creek MUD

a. Visual Inspections

Water loss is often caused by leaks. Visual inspections can be a very inexpensive method to locate
and repair leaks, requiring little equipment or expertise. Some water utilities encourage local
residents to participate in leak detection. The Santo Water Supply Corporation adds an incentive to
its customers by paying $10 to each person who reports a leak.

Unfortunately, visual inspections have a limited capacity for locating and repairing leaks, as all
leaks are not visible. Some leaks can be hard to locate, and small leaks may go unnoticed for long

periods of time. Such leaks not only waste water, they can cause costly damage to the surrounding
area as well. *

b. Leak Detection

Leak detection programs locate leaks not visible to the eye using various sonic or acoustic
sensors to locate “leak sounds”.! Some water utilities have an internal leak detection program, while
others contract an outside firm to detect their leaks. Listed below are just some of the benefits of a
leak detection program:

Reduce unaccounted-for water

Recover lost water and generate revenues

Reduce legal pubiic liability

Improve public relations

Reduce road damage

Increase water system knowledge (Identify 100% of distribution system and update mapping)
Eliminate unnecessary water demand and identifies system efficiency’

A leak detection program has many benefits and is more effective than relying solely on visual
inspections. Leak detection programs can locate all leaks in a water supplier’s distribution system,
including smaller leaks that go undetected for longer periods of time.

¢. Meter Repair and Replacement Program

Water loss is often attributable to meters that have been left in service too long and should be
replaced. A broken or inaccurate meter is similarto a broken cash register’ . Meter life expectancy
depends on water quality and the volume of water metered.* Determining whether meter replace-
ment is cost-effective depends on a number of factors, including the cost of meter replacement or
repair, water rates, and the volume of water the meter reads.’

The TWDB Guidebook for Reducing Unaccounted-for Water states “meter repair and re-
placement is often the single most cost-effective action a utility can take to reduce the volume of
unaccounted-for water.” Tyler Water Utilities reports that as a result of replacing inaccurate meters,
they will see an increase in annual revenue of 2.2 million dollars®.

Meter repair and replacement is not only cost-effective for utilities, it is cost-effective for
Texans. If a utility believes it consumes a certain per capita volume of water annually, it will assume
it needs more water as its customer base increases. This misinformation leads to unnecessary water

14
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V. Water L.oss in State Planning

Water loss in water utilities is addressed in the State Water Plan and in water conservation
plans. However, the manner in which it is addressed in these documents is incomplete, and
oftentimes, ineffective.

a. 2002 State Water Plan

Over 3,700 water systems supply over 4 million acre-feet of water per year to 20 million
people in Texas.! The 2002 State Water Plan estimates that by 2050 more than 20 million acre-feet
of water will be needed to serve all water users in Texas; about 35 percent of this amount (7 million
acre-feet) will be needed by water supply systems {o serve a proj ected population of 40 million.?
The Plan estimates capital costs of implementing water management strategies to meet all water
needs at 17.9 billion dollars. This inciudes 4.41 billion dollars to implement strategies involving
new major and minor reservoirs.’

The water management strategies recommended in the State Water Plan include water conser-
vation, new and continuing groundwater sources, new and continuing surface water sources, reuse,
desalination, brush control, and major conveyances. Some of these recommendations could poten-
tially harm the environment.

«_..We are ignoring the environmental consequences of repeatedly damming and diverting our rivers. In
building Marvin Nichols [a proposed reservoir to provide water for North Central Texas], 30,000 acres of
increasingly rare bottomland hardwood forest and 15,000 acres of mixed post-oak forest will be de-
stroyed. These types of forests provide habitat to a wide variety of birds and other wildlife species. In
addition, any time the natural flow ofa river is diverted, it affects fish and wildlife habitat downstream. .. we
shouldn’t sacrifice our natural heritage to wasteful water use.” °

The Sierra Club and the Texas Living Waters Project partners recognize the value of water
planning to ensure adequate water in the future for people and the environment.
Nevertheless, the Sierra Club and its Project partners have questioned the accuracy of the water
demand projections in the 2002 State Water Plan. The project partners feel that these demand pro-
jections are inflated.

Texas is divided into sixteen regions (A through P) for purposes of water planning. Eleven
of the sixteen regions in the 2002 State Water Plan have adopted water conservation as a strategy to
meet part of the future water demand in their respective regions: A, E-H, J-O. However, with the
exception of a few regions, such water conservation strategies are underutilized. Specific attention
to identifying and addressing water loss in water utilities appears to be even more rare, with only a
handfu! of regions mentioning water loss in their regional water plans. A review of the plans indi-
cates the following:

! Water for Texas 2002 at 29.
2 Jd. at29.

31d. at 13.

4 Id. at 69-72.

5 Gray, David. “Water Plan can’t consist just of dams” Dallas Morning News July 27, 2001: Opinion.
i6
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V1. Water Loss from Water Utilities

In an effort to quantify the amount of water loss in water utilities in Texas, three different sources of
information have been evaluated. The first source of information is TWDB. The Texas Water Code
requires a yearly report from all governmental water systems. T his report, entitled, “Survey of
Ground and Surface Water Use” contains information on unaccounted-for water.

The second source of information is from TCEQ. All investor-owned utilities are required to submit
a document entitled, “Water and Wastewater Ulilities Annual Report” to TCEQ on an annual basis.
This report has a section on annual water [0ss.

The third source of information is a Sierra Club survey mailed to water utilities around Texas. This
survey attempted to more accurately portray water loss by requesting information that allows water
loss to be calculated in a standardized manner.

a. Texas Water Development Board Water Loss Report

Each year public water utilities are required to file a report with TWDB entitled “Survey of
Ground and Surface Water Use.”™ This report, designed primarily to collect water-use data, requests
information on withdrawal, purchase, and sale of ground and surface water. The report requests
information on unaccounted-for water as well. Unaccounted-for water, as defined in the report, is the
total amount of water produced or purchased, less metered sales. Water losses to system and public
uses such as street washing, public fountains, and hydrant flushing are, therefore, considered unac-
counted-for water.

The purpose of the report is to collect water use information not to determine or evaluate
water loss. Consequently, TWDB does contact utilities about large discrepancies in the volume of
water purchased or produced, but does not question utilities on sales or unaccounted-for water.
TWDB acknowledges these questions are often left blank, even though the law requires that the
survey be completed.?

Water—use information is available for the year 2002, but relatively accurate water loss data
from TWDB are only available for the year 2000. Consequently, data for 2000 are used in this
report. The following graphics include data for only those utilities that answered both the question
of total produced/purchased and the total amount of unaccounted-for water in 2000.

1 Section 16.012m of Texas Water Code; a copy of the report may be viewed at: http://www.twdb.state.tx.us/data/
water_use/Municipal.asp

THB1378, 78™ TX legislature, regular session,
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highest percentage of unaccounted-for water. The ten utilities reporting a percentage of 100 percent
or greater are excluded because of inaccurate data.

City of Dallas 458,000 56,900 12.4
: City of Austin 153,000 13400 8.8

City of

Arlingtion 70,700 5,640 8.0

City of Amarillo 57,700 2,850 4.9

City of Wichita

Falls 45,100 6,110 13.5

City of

Lubbock 44 800 3,930 8.8

City of Abilene 43,100 814 1.9

City of Garland 41,300 1,480 36

City of Laredo 39,800 8,070, 203

City of Waco 30,000 2,720 9.1

Table 2. Ten Water Ultilities with the Most Reported Annual
Production/Purchases of Water

City of Dallas 458,000 56,900 12.4
City of Austin 153,000 13,400 8.8
City of

Beaumont 29,400 9,120 313
City of Laredo 39,800 8,070 20.3
City of Mount

Pleasant 8,580 7,660 89.3
City of Wichita

Falls 45,100 6,110 13.6
City of

Galveston 19,500 6,000 30.9
City of Del Rio 14,800 5,950 40.3
City of

Arlington 70,700 5,640 7.8
Bell Co WCID

#1 24,900 3,960 15.9

Table 3. Ten Water Utilities with the Most Reported Unaccounted-for Water in
Volume
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penalized any utility for failure to submit the report.

Approximately one half (331) of the investor-owned utilities had returned their reports to the
TCEQ at the time the Sierra Club analyzed the data in July of 2003, three months after the deadline.
Of those that did report, seven utilities left Section 7 blank, fourteen answered they did not know the
answers, eleven answered they did not know because their water was not metered, and seven an-
swered ‘not applicable.” Therefore, information on water loss in investor-owned utilities is available
for only 41% (292) of the investor-owned utilities.

Comments made by the utilities in Section 7 make it clear that some utilities interpret the
questions differently, especially those regarding the amount and percent water lost. Some utilities
calculate total water loss as the difference between the total amount of water produced and the total
amount of water sold. Thus, water used for system and public uses (line flushing, fire fighting,
swimming pools) is included with water lost through leaks and faulty meters. Other utilities, how-
ever, exclude system and public uses from water loss caiculations.

The total volume of water purchased or produced in 2002 by 41% of the investor-owned
utilities is 12.6 billion gallons, or about 39,000 acre-feet (Table 5). Of this amount, 1.75 billion
gallons is considered lost. This amount is about 5,400 acre-feet, or 13.8% of the water purchased or
produced. (Note: adding the region totals in Table 5 will not equal the state total due to rounding and
the fact that several utilities are included in more than one region). A little more than hatf (52%) of
the utilities report water losses greater than 10 percent.

Region A reports the highest percentage of water lost, 27 percent. This can be attributed to
the fact that investor-owned utilities in the northern portion of the Panhandle (Region A) serve large
rural areas, which tend to have higher rates of water loss. However, the high value for Percentage of
Lost Water for Region A may also be attributed to a small sample size; there are only nine investor-
owned utilities in Region A.

Regions B, E, F, M, N, O, and P all have small sample sizes (less than 10) that skew down-
ward the values for Percentage of Lost Water. In these cases, there are either a small number of
investor-owned utilities in each region or a small number of utilities that filed reports with TCEQ.

Regions C, D, G, H, L, J, K, and L each have between 15 and 65 utilities submitting reports to
TCEQ. The Percentage of Lost Water values for these regions range between 9.2 and 22.0 percent.
These values better reflect the statewide average of 13.8 percent.

The investor-owned utilities that filed reports with TCEQ serve about 50 percent of the total
population served by investor-owned utilities. Therefore, by doubling the Total Water Lost value in
Table 5 (1.75 billion gallons), it can be estimated that 3.5 billion gallons (10,800 acre-feet) are lost
annually by these utilities in Texas. This amount of water lost is equivalent to the conservation
storage capacity of White Rock Lake in Dallas.®

3 Texas Almanac, The Dallas Morning News.
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e Lack of a reporting format compatible with the survey

The survey had four sections: water audits, water loss, reducing water loss, and water conserva-
tion plans. The answers and comments from those water suppliers who did return the survey are
available in the appendix 4.

1. Water Audits

The survey begins with four questions about the utility’s water audit procedure.

1) Do you complete water audits on a routine basis?

2) Ifyou do not complete water audits on a routine basis, do you determine water loss in
another manner? How?

3) Ifyou do complete water audits on a routine basis, how often?

4) How long have you been completing water audits?

Out of the sixty-seven responses, fifty-two responded that they did complete water audits on
a routine basis. (Three did not complete the water audit section). Thus 78% responded that they
complete water audits on a routine basis.
The results of question two show that of the eleven respondents who do not complete water audits on
routine basis (one responded “Don't Know”), eight calculate water loss in another manner. This
method usually calculates water loss by comparing water sold with water produced.

Question three asks those who do complete routine water audits, how often these audits are
performed. The responses are as follows:
Nineteen complete water audits yearly (37%)
Twenty-nine complete water audits monthly (56%)
One completes water audits both monthly and yearly (2%)
One completes a water audit every five years. (2%)
One completes a water audit as needed. (2%)
One left the question blank. (2%)

The last question in the section on water audits asks the utility how long they have been
completing water audits. The lengths of time are as follows:

¢ Two — Since 2002 (4%)
Two — Since 2001 (4%)
Two — Since 2000 (4%)
Three — Since 1999 (6%)
Forty — Since 1998 or prior (77%)
e Three lefi the question blank (6%)

Overall, it appears that most of the utilities responding to the survey actively monitor their
water loss through water audits. These utilities will have an easier time complying with the new law
requiring water audits’ .

2. Water Loss

The second section of the survey asks for specific numbers on water loss for the year 2002.
As stated above, the section uses terminology suggested by the International Water Association. In
addition to basic questions regarding water produced and water sold, the survey asks additional
questions to more specifically identify water loss. First, it asks for billing adjustments. A utility’s

' HB 3338, 78" legislature
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3. Reducing Water Loss

The third section of the survey asks what the utilities do to address the issue of water loss. The
utilities are asked if they do leak detection, visual inspection, meter repair and replacement, meter
recalibration, or any ‘other’ program. Some utilities take one or no steps to address water loss, while
others employ a variety of tactics (Figure 2). Two of the 67 utilities implement all five steps to
reduce water loss. The most popular ways to reduce water loss by those surveyed are meter repair/
replacement and visual inspection. Below are the different methods and the number of utilities that
utilize that particular method; most utilities use more than one method:

e Leak Detection — 32 (49% of the survey respondents)
Visual Inspection — 45 (68%)
Meter Repair and Replacement — 62 (94%)
Meter Recalibration — 30 (45%)
Other — 8 (12%)

25W

20 A

15 1

Number of Utifities

10 1

0 Steps 1 Step 2 Steps 3 Steps 4 Steps 5 Steps

Figure 2. Number of steps taken to reduce water loss by utilities in Sierra Club Survey

The next question asks if there is any effort to track changes in water loss that result from taking
the above steps. The responses include the following:
e Leak Detection — 14 (44% of those utilities using this method)
Visual Inspection — 12 (26%)
Meter Repair and Replacement — 26 (42%)
Meter Recalibration — 10 (33%)
Other — 0 (0%)
The third question is whether any of these steps taken actually result in reduced water loss. The
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VIIL. Conclusion and Recommendations

Existing data suggest that water loss from public and private utilitics in Texas averages
between ten and fourteen percent of the water production. On average, this loss equates to over 145
billion gallons, or over 450,000 acre-feet annually. This amount is approximately equivalent to the
conservation storage capacities for Lake Conroe north of Houston or Lake Ray Hubbard east of
Dallas.

There is much to be gained by decreasing water loss in Texas water utilities. The American
Water Works Association recommends immediate action if more than 10 percent of water is lost
annually. While 510 of the reporting utilities in the state lose less than 10 percent, over 700 utilities
lose more than 10 percent, exceeding the target.

These data do not provide a complete picture of utility water loss in Texas. Although they are
required to file by law, over 2,400 utilities did not file their respective water loss reports with TWDB
or TCEQ. In addition, there is oftentimes variability in the reported water loss data. Water loss
percentages reported by the same utilities responding to the Sierra Club survey and the TWDB report
differ by more than five percent in 65 percent of the utilities, and more than ten percent in 32 percent
of the utilities.

It is truly unfortunate that such a lack of accurate data exists on water loss in Texas. The
State Water Plan proposes to spend billions of dollars to increase the water supply in Texas, yet water
planners have little idea how much water utilities waste. While some water suppliers take water loss
seriously and attempt to minimize it, there are many others who refuse to answer questions regarding
water loss, perhaps because they do not monitor it or do not wish to inform the public of their water
loss. Water suppliers are required by law to monitor and reduce water loss, yet many ignore the law
and suffer no consequences.

It seems illogical to continue to develop new and expensive water supply projects without
knowing how much of the existing water supplies are lost annually. The Sierra Club makes the
following recommendations:

Texas should aggressively monitor water loss

e Texas should adopt clearly defined water loss terminology for all water suppliers, in order
that information on water loss can be more easily obtained, understood, and compared.

e TWDB and TCEQ should make an aggressive effort to gather additional information about
water loss in Texas.

o TWDB, under the new law HB 3338, should develop a water audit that aims to identify
causes of water loss. The water audit should not simply ask for the difference between water
produced and water sold, but should include a breakdown of system losses (i.e. line flushing,
backwashing filters) and public uses (i.e. fire fighting, filling public swimming pools)

e Water suppliers should be penalized if they do not comply with reporting laws, including
filing the new water audit in a timely and accurate manner.

Texas should make reduction of water loss part of the water rights permitting and financial assis-
tance process
e A water supplier should be required to reduce water loss to a reasonable level before re-
questing additional water rights or seeking financial assistance to develop additional water
supplies unless the financial assistance is sought to reduce water loss.
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IX. Appendices

1. Sierra Club Survey (Texas Living Waters Project Survey)
7 Recommended Websites (for more information)
3. Texas House Bill 3338
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Leak
Detection

Visual
Inspection

ment & Meter
Repair Recalibra-
Program |tion

Other (Please explain)

What Steps have been taken to reduce water loss?
(Please check all that apply)

Is there any effort to track changes resulting from
any of these steps?

Have any of the steps taken resulted in reduced
water Joss? If yes, please briefly explain. wse
i i needed

Yes

No

Don't Know

Do you have a water conservation plan in effect?

If you have a water conservation plan, does it

the i loss?
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TWDB SB1 Regional Water Plannmg webpage

TPW Texas Water
: wd. slate tx. water/sb1/index ht

Texas Administrative Code for Water Planning
httn://info.sos.state.tx.us/nub/nlqqi/readtac.‘%ext.ViewTAC‘?tac_view=3&ti=3 1&pt=10

"

Texas Water Code for Regional Planning
/, a te. / tes/w

Freese and Nichols SB1 Page
// e / ill e
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subdivisions under Subchapters E and F of this chapter, Subchapters
¢, D, E, F, J, O, and B, Chapter 15, and Subchapters D, I, K, and L,
Chapter 17, for water supply projects only if:

(1) the board determines that the needs to be
addressed by the project will be addressed in a manner that is
consistent with the state water plan; [ard]

(2} beginning January 3, 2002, the beard:

(A} has approved a regional water plan as
provided by Subsection (i), and any required updates of the plan,
for the region of the state that includes the area benefiting from
the, proposed project; and

{B) determines that the needs to be addressed by
the project will be addressed in a manner that is consistent with
that regional water plan: and

(3)  the board finds that the water audit reguired
under Section 16.0121 has been compieted and filed.

SECTION 3. This Act takes effect September 1, 2003.

President of the Senate Speaker of the House

I certify that H.B. No. 3338 was passed by the House on May
10, 2003, by a non-record vote.

Chief Clerk cof the House

1 certify that H.B. No. 3338 was passed by the Senate on May
28, 2003, by the following vote: Yeas 31, Nays 0.

Secretary of the Senate

APPROVED:

Date

Governor
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