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Statewide Water Conservation Quantification Project
State Report * 2017

1 Executive Summary

In 2015, the Texas Legislature appropriated funds to the Texas Water Development Board
(TWDB) to fund a research project principally charged with quantitatively determining the
savings of municipal water conservation activities being implemented in relation to the
recommended conservation goals (supply volumes) in the 2017 State Water Plan. The project
was also tasked with identifying activities that participating water utilities could pursue to meet
future goals.

In fall of 2016, the TWDB contracted with Averitt & Associates, Inc., to complete the project.
The following tasks were developed under the guidance of the TWDB:

Task 1: Develop an approach to estimate the implementation of recommended municipal
water conservation strategies in the approved 2016 regional water plans.

Task 2: Prepare an assessment of the implementation of recommended municipal water
conservation strategies in the approved 2016 regional water plans.

Task 3: Quantitatively determine on an annual pro-rata basis the implementation of
recommended municipal water conservation strategies required to meet the water
conservation goals in the approved 2016 regional water plans.

Task 4: Incorporate the use of the TWDB’s Best Management Practices (BMP) Guide as
appropriate.

Task 5: Review the recommended municipal water conservation strategies in the
approved 2016 regional water plans.

Task 6: Review the TWDB's 2012 Water Conservation Savings Quantification Study
(BBC Research and Consulting, 2012), and incorporate relevant findings as appropriate.

1.1 Project Approach

The project team completed these steps to address each task:

e Engaged more than 230 water utilities to participate

e Interviewed and collected data from 170 utilities that ultimately participated

e Measured and quantified more than 547 individual conservation activities

¢ Produced 170 individual reports that included quantified activity savings, water loss
reduction savings, individual conservation goal assessment, state water plan goal
assessment, and suggested activities that are attainable and meet state water plan
goals in the future



Produced 15 regional reports that detail each region's progress in meeting the
recommended regional water plan conservation goals
Produced one state report summarizing the results of the project

1.2 Key Findings

Participating utilities make up more than 17,000,000 in population by 2020, which is
more than 58 percent of the state's total projected 2020 population.

Participating utilities make up 77.5 percent of the state's recommended 2020
municipal conservation goal (supply volume).

With the current conservation activities of 170 participating water utilities in place—
and without further enhancement—Texas is projected to exceed its recommended
2020 water conservation supply volume by 95,947 acre-feet per year.

Nine out of 15 regional water planning areas surveyed are also projected to exceed
their 2020 supply volumes.

These conservation savings estimates will fall short of the state's 2030 supply volume
by 7,670 acre-feet per year if no other conservation activities are pursued.

With the current conservation activities of 170 participating water utilities in place—
and without further enhancement—these 170 utilities are projected to exceed their
collective recommended 2020 water conservation supply volume by 136,981 acre-
feet per year.'

Without further activity, these utilities are projected to exceed their collective 2040
supply volume by 44,409 acre-feet per year, but will fall short of their 2050 volume
by 6,409 acre-feet per year.

Considering only participating utilities' supply volumes, 14 out of 15 regional water
planning areas surveyed are projected to exceed their 2020 supply volumes.

Of those utilities surveyed, the state averages 3.2 measurable conservation activities
performed per utility

Utilities with greater than 100,000 people average 5.9 measurable conservation
activities, while utilities with less than 50,000 average 2.2 measurable conservation
activities

One activity—an ordinance that permanently limits outdoor watering to twice per
week or less—is projected to save 112,223 acre-feet per year in 2020 by the 46
utilities that have adopted it.

' See Section 7 for details on number of individual participating utilities in each region meeting and not meeting
recommended supply volumes via quantified savings estimates.
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1.3 Observations

This report acknowledges that there are many facets involved in the state water planning process
that are designed to ensure that Texans have enough water in the future, namely that demands
and water management strategies are based on dry-year or drought of record conditions. It is also
clear that for most water management strategies in the State Water Plan, the current planning
methods are the most logical and effective way to address needs (potential shortages) that will
arise in the future.

However, the way water management strategy (WMS) supply volumes for municipal
conservation are developed do not facilitate an easy assessment by the utilities expected to meet
these future supply volumes.

For instance, WMS supply volumes in regional water plans are derived from making incremental
reductions to a municipal water user group's (WUG) starting point regional water planning
gallons per capita per day (GPCD)’ value each year until a certain GPCD value is reached.

But a city or utility looking at its regional water plan cannot easily assess what the starting point
GPCD—or the formula used produce that GPCD value—was to derive its WMS supply volume.
If utilities are recommended to achieve these volumes, this makes it difficult for a utility to
realistically track its progress versus the plan.

Meanwhile, utilities are tracking total GPCD progress on their own, but are using a different
GPCD formula® when they submit 5- and 10-year goals as required in the TWDB's water
conservation plan annual reports and five-year water conservation plans.

From engaging with utilities with limited staff and resources, it was also evident that comparing
whether an acre-feet per year supply volume is being met is difficult when the utility reports and
operates using gallons.

Lastly and perhaps most crucially, the decision makers at utilities (i.e. reporting entities) that are
responsible for affecting conservation policy and implementing activities aimed at meeting
WMS supply volumes are sometimes different than those that would be able to affect
conservation for WUGs (or political subdivisions). For example, some municipal utility districts
operate within city boundaries and, indeed, serve cities, but are not required to carry out any
conservation activities that a city council may want to pursue. Yet, supply volumes in the plans
are still apportioned to such cities or, in the opposite case, are apportioned to municipal utility
districts that cannot actually decide whether to pursue conservation efforts to meet such volumes.

* Regional water planning GPCD is defined as the annual volume of water pumped, diverted, or purchased minus
the volume exported (sold) to other water systems or large industrial facilities divided by the permanent resident
population of the Municipal Water User Group in the regional water planning process divided by 365. Saline and
reused/recycled water are not included in this volume (Texas Water Development Board, 2012).

? As defined in TWDB water conservation plan annual report (Texas Water Development Board, 20160): (Total
Gallons in System + Permanent Population) +~ 365



1.4 Recommendations

The water savings projections from this project are promising, but only represent a current
snapshot of how the state is performing in an area that will be crucial for future municipal water
needs. A practical method to annually estimate and measure the implementation of conservation
activities statewide would be the best solution.

The state should potentially develop a process to standardize and improve bottom-up (as
described in Section 5) conservation savings estimates. This approach should provide consistent
regional and statewide conservation estimates, and could provide a common data collection and
reporting system that state, regional, and local agencies could access and, over time, create a
robust database of conservation data (BBC Research and Consulting, 2012). By establishing such
a system to annually estimate bottom-up savings to compare with savings results from the top-
down approach currently being employed by the state, an understanding of true conservation
savings would emerge and should help water planners to gauge conservation on a yearly basis,
rather than every five years with much greater uncertainty.

It is possible that such an improved system would allow state water planners to synchronize
yearly goals with metrics that match utilities' make up, goal assessment methods, and decision-
making structure so that implementation and meeting goals could become seamless.

This report also makes the following recommendations, which are expanded upon in Section 9.

1. Regional Water Planning Groups (RWPGs) can play a vital role to educate, but
should not be expected to drive conservation efforts.

2. Wholesale water providers (WWPs) should function as key stakeholders and drivers
of monitoring, measuring, and reporting conservation activity to their customer cities
and utilities.

3. Consider using a stakeholder group to form a consensus on savings estimates for
activities being implemented throughout Texas.

4. Utilities should consider the suggested activities listed in each of the individual
reports issued as part of this project.

2 Introduction and Background

In Texas’ 2017 State Water Plan, municipal water conservation is projected to meet 9.6 percent
of the state’s future water needs by 2070. According to the 16 regional water plans that comprise
the state water plan, this is expected to be achieved through a variety of measures such as
installation of water efficient plumbing fixtures, water conservation pricing structures, water
system audits, landscape irrigation ordinances, as well as other water conservation activities. The
9.6 percent is “in addition to the estimated share of future passive conservation savings from
plumbing codes and water efficiency standards, which are embedded in municipal water demand
projections” (Texas Water Development Board, 2017).



This percentage, which amounts to 811,224 acre-feet per year by 2070, is significant not only
because of the sheer volume of water it represents, but also because of the dramatic population
influx that is expected in the urban and suburban corridors over the next 50 years. The state
water plan estimates that the six most populous regions—Regions C, G, H, K, L, and M—will
increase in population by 79.5 percent from 2020 to 2070. In Region C, 29 percent of 2020 water
supplies are slated to come from municipal conservation, while in Region L, 13 percent is
expected from this strategy (Texas Water Development Board, 2017). That makes conservation,
and municipal conservation in particular, an indispensable piece of the water supply puzzle.

Texas prides itself on being a great place to live and work. However, a fundamental key to the
success of the state's economic future is the availability of affordable water supplies.

In short, Texas must meet these expected municipal conservation supply volumes in the future or
it will eventually have to make them up with much costlier options, such as new reservoirs or
securing additional water rights.

So, it is known that municipal conservation is a vital component of the planning process, yet it is
one of the most difficult to measure uniformly and assess on a scale larger than one or several
utilities. In 2015, the Texas Legislature appropriated funds to the TWDB to fund a research
project to address this problem. Among other tasks, the project was charged with measuring and
quantifying the municipal water conservation activities being implemented by utilities
throughout the state to determine whether recommended supply volumes for municipal
conservation are being met.

2.1 Project Objectives

Using legislative language as guidance, the TWDB developed specific tasks for the project. The
following tasks were the core components to completing this state report, 15 regional reports
(Region I utilities did not meet selection criteria), and 170 individual utility reports:

Task 1: Develop an approach to estimate the implementation of recommended municipal
water conservation strategies in the approved 2016 regional water plans.

Task 2: Prepare an assessment of the implementation of recommended municipal water
conservation strategies in the approved 2016 regional water plans.

Task 3: Quantitatively determine on an annual pro-rata basis the implementation of
recommended municipal water conservation strategies required to meet the water
conservation goals in the approved 2016 regional water plans.

Task 4: Incorporate the use of the TWDB’s Best Management Practices (BMP) Guide as
appropriate.

* This value is the recommended water management strategy supply volume for municipal water conservation. The
decadal supply volumes for the whole state are 203,757 acre-feet per year for 2020, 332,799 acre-feet per year for
2030, 434,947 acre-feet per year for 2040, 562,148 acre-feet per year for 2050, and 685,621 acre-feet per year for
2060.



Task 5: Review the recommended municipal water conservation strategies in the approved
2016 regional water plans.

Task 6: Review the TWDB’s 2012 Water Conservation Savings Quantification Study
(BBC Research and Consulting, 2012), and incorporate relevant findings as appropriate.

3 Municipal Conservation Terminology and Review of
Methodology Used by Regional Planners

To make use of the results of this study, it is important to understand several key terms used in
the water planning process.

What is a water user group?

In this report, a WUG refers to a retail water provider in the form a city, municipal utility district,
water control and improvement district, special utility district, water supply corporation, fresh
water supply district, or other type of water utility. The TWDB further defines WUGs as one of
the following (Texas Water Development Board, 2016b):

e Cities and towns with a population of 500 or more
e Non-city utilities providing more than 280 acre-feet per year per year of water for
municipal use
e Collective reporting units (CRUs) consisting of grouped utilities having a common
association
e County-Wide WUGs:
o County-Other (Rural/unincorporated areas of municipal water use)
o Manufacturing
o Steam electric power generation

What is a recommended water management strategy?

A recommended WMS is a measure that will help ensure WUGs have adequate water supplies
for their end users well into the future. WMS examples include river diversions, groundwater
use, reservoir and aquifer development, and irrigation conservation. When WMS is referred to in
this report, it refers only to municipal conservation, which may include water loss reduction as a
part of the same strategy.

What is a WMS supply volume?

A WMS supply volume is the amount of water that a given strategy is expected to yield each
decade in the planning period if carried out by the WUG. In this report, a WMS supply volume is
the amount of water recommended to come from municipal water conservation.

Some regional water plans separate this strategy’s supply volume into a volume for municipal
water conservation and a volume for water loss reduction for each decade. The total strategy
supply volume is the sum of both. A regional water plan may also refer to “advanced



conservation” as part of this strategy. Advanced conservation usually indicates that the volume
could be achieved through a more robust mix of conservation activities described in the plan.

3.1 Regional Planning Group Approach to Determining Supply Volumes

Each RWPG is responsible for producing its own individual plan that, if executed, will provide
sufficient water to its WUGS throughout a 50-year planning period. These plans are completed in
five-year cycles, with the most recent edition being completed in 2016. The 2016 regional plans
make up the 2017 State Water Plan, which sets out WMS supply volumes for the years 2020
through 2070.

The decadal WMS supply volumes for municipal conservation were established by each of the
RWPGs in much the same manner. The RWPGs generally followed the guidelines of the Texas
Legislature’s Water Conservation Implementation Task Force on the pace utilities should target
to reduce GPCD consumption levels.

The targeted reductions used by most regions follow this formula:

e For municipal WUGs with water use of 140 GPCD’ and greater, the goal is to reduce
per capita water use by one percent per year until the level of 140 GPCD is reached,
after which, the goal is to reduce per capita water use by one-fourth percent per year
for the remainder of the planning period (Texas Water Development Board, 2016j).

The yearly reductions in GPCD for a given WUG are then converted into recommended supply
volumes in acre-feet per year for each decade as the reductions in consumption continue. Some
regions reduce GPCD by slightly different percentages before and after the 140 GPCD threshold,
some do not recommend further reductions in GPCD for WUGs once they reach 140 GPCD,
while others apply only “advanced conservation” activities once WUGs meet 140 GPCD.

4 Criteria and Participation

Utilities were targeted for participation in the study using criteria supplied by the TWDB.
Utilities that have a five-year water conservation plan on file with the agency, identify municipal
conservation as a WMS in their regional water plans, and have a need (shortage) within the first
two decades of the planning period were invited to participate in this voluntary project.

Outreach methods included presentations to the RWPGs, direct introductory emails to
appropriate utility staff with an official letter from the TWDB, phone calls, personal visits, and
multiple follow-ups. For most utilities, in-person interviews were conducted to complete data
collection and the interview process, while over-the-phone interviews and emailed interview
responses were used for some smaller utilities.

> Regional water planning GPCD is defined as the annual volume of water pumped, diverted, or purchased minus
the volume exported (sold) to other water systems or large industrial facilities divided by the permanent resident
population of the Municipal Water User Group in the regional water planning process divided by 365. Saline and
reused/recycled water are not included in this volume (Texas Water Development Board, 2012).
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More than 230 utilities were invited to participate and 170 accepted and were part of the results
for this project. For a full list of all utilities that were invited and participated by region, see
Appendix B.

S Project Approach

The following question was used as the basis for developing an approach to complete project:

How can conservation activity be measured accurately on a large scale to ensure Texas is
meeting the marks set out in its State Water Plan?

A 2012 BBC Research water conservation savings quantification study prepared for the TWDB
identified the two primary ways that water providers measure water conservation—top-down and
bottom-up.

Using the study’s terminology, “[t]op-down refers to estimation approaches based on aggregate
water use changes; bottom-up refers to quantification based on adding up savings estimates for
individual conservation measures,” (BBC Research and Consulting, 2012).

A common top-down approach used by many states—and indeed accomplished by the TWDB
via its water conservation annual reports—is to simply compare GPCD consumption from year
to year, or to compare current year levels with a five-year rolling average.

However, per capita use from utility to utility can vary greatly. A variety of factors may
influence GPCD consumption, including climate, population, utility education efforts, building
density, customer class makeup, and regional economic conditions. In addition, based on data
gathered during the project, it was evident that GPCD values are often misreported and that
discrepancies still exist regarding how they are calculated and which baselines to establish.

Quantifying conservation activities using a bottom-up method can help isolate reliable,
measurable savings from the sometimes-volatile swings in GPCD levels across utilities.

For regional planners, this is an important advantage to the bottom-up approach. If water
conservation savings from quantifiable activities are conservatively estimated and better
represent the supply volumes genuinely resulting from conservation efforts, then planning supply
volumes from other water management strategies becomes a more realistic endeavor. It
essentially helps planning efforts match more closely with the realities on the ground.

The BBC Research study concluded that “...utilities must have estimates of reliable water
savings...thus, there is a need for greater focus and standardization in procedures for estimating
water savings itself.” And, finally, that, “[t]he combination of top-down approaches to evaluate
overall usage with bottom-up approaches for program evaluation is likely the best method for
comprehensive analysis of conservation savings...” (BBC Research and Consulting, 2012).

Thus, the approach for this project was to establish a uniform, standard method of quantifying
savings for all participating utilities, while noting and comparing the water use increase or
decrease represented by changes in GPCD consumption levels in their individual utility reports.
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6 Methodology and Quantifiable Savings

6.1 Methodology

In order to complete a uniform quantification process, as much relevant data as possible was
collected from participating utilities. These data included, among many others, historical GPCD
consumption figures, advanced metering infrastructure (AMI) specifications, and detailed
feedback on each conservation activity being implemented. Personal interviews focused on
determining when and to what extent these activities were being employed, as well as assessing
plans to continue such conservation. Examples of frequently implemented activities include
tiered water rate conservation pricing, strategic water rate increases, outdoor irrigation audits and
ordinances, and rain barrel distribution.

Subsequently, each utility’s conservation activities were quantified through several different
means, including evidence-based studies, utility field results and savings determinations,
manufacturer guarantees, water loss audits, TWDB studies, and other information that assigned a
savings value to the activity’s implementation.

Every conservation activity studied and quantified has a gallons-per-year estimate, useful life,
and decay rate (if applicable) associated with it. Some activities’ savings are projected to grow as
demand grows over time, while some savings are constant each year and subside once useful life
has run its course. Individual reports distributed to each participating utility detail these
attributes.

Once analyzed, the resulting savings estimates from each utility were compared with the
recommended WMS supply volumes in its respective regional plan to determine if the savings
met, exceeded, or fell short of those volumes. Individual utility savings were aggregated to
compare with regional volumes, and regional savings were aggregated to compare with state
volumes. The results of this process are detailed in Section 7.

It is important to note that this report quantified activity savings—not including water loss
reduction—for the WMS supply volume comparison dating back to 2012. The reason for this is,
with a few exceptions, the regional planners used 2011 as the base year for establishing potential
WMS supply volumes.® In addition, any conservation savings achieved through 2011 are
assumed to be accounted for in the regional water planning GPCD’ for that year.® Thus,
quantifying from 2012 and forward is the most accurate way to determine if utilities are meeting
the recommended conservation volumes in the regional plans. This assumption is by no means
100 percent accurate, however. Some previously implemented activities' savings persist into
future years beyond this starting point, while some activities' savings have ceased. One year's
GPCD will not necessarily include all savings yielded by conservation activities that came before

% Confirmed via personal communication with Region C, H, K, and L Plan consultants.

7 Regional water planning GPCD is defined as the annual volume of water pumped, diverted, or purchased minus
the volume exported (sold) to other water systems or large industrial facilities divided by the permanent resident

population of the Municipal Water User Group in the regional water planning process divided by 365. Saline and
reused/recycled water are not included in this volume (Texas Water Development Board, 2012).

¥ It was established with TWDB planning staff that 2011 GPCD levels were chosen because they represented the
most current water use and conservation patterns at the time.
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it, but the quantification assessment must have a starting point.

6.1.1 Explanation of approach to assessing water loss reduction savings

Water loss reduction savings are defined as the volume of water participating utilities are
realizing from their water loss mitigation efforts. For this report, this value is the difference
between each individual utility's baseline’ for water loss GPCD'’ and its most recent water loss
GPCD reported in 2015 water loss audits on file with TWDB. Savings from all water loss
reduction efforts—including pipe replacements and leak repair—are assumed to be included in
this comparison to a utility’s baseline.

Note that because a single year (2015) value was used for comparison, it is possible that the 2015
value could be anomalous due to a number of events that may have occurred that year, such as a
water main break, a particularly wet year, or a robust effort by the utility to curtail water loss.
This will distort future savings figures that were carried forward in the process because water
loss will inevitably increase or decrease in later years.

Ideally, using a rolling five-year average in the calculation would correct such anomalies.
However, there was insufficient data to do that for every utility. The approach utilized here was
to use the most complete water loss data possible, which was represented by the 2015 water loss
audit. This problem will be further minimized, as continued data collection will allow five-year
averages to be calculated for a majority of utilities.

In this way, water loss savings estimates are different from all other activity savings estimates in
the project. Whether savings were positive or negative depended on where individual utilities
established their own baselines or where their five-year average started, and what water loss
GPCD value was reported in 2015.

6.2 Quantifiable Savings

The key to a project of this type being useful and reliable is that the results from year to year are
measurable. Quantifying conservation activities that can be accurately measured provides greater
certainty and better planning for all stakeholders.

While many utilities are engaged in a variety of conservation activities, not all can currently be

properly measured. Some examples of these activities include education initiatives, website and
social media engagement, and enforcement for water waste. That does not mean these measures
are not essential. Education of consumers, for example, is a fundamental activity that makes all

others effective, but little hard data exists to quantify the results of education alone.

In addition, the work of conservation coordinators can have a significant effect on the savings of
all other activities, but the specific savings attributed to that staff role is difficult to quantify.

? In the absence of having a baseline figure provided by the TWDB or utility staff, the historic five-year average for
water loss GPCD from the utility's most recently submitted five-year water conservation plan was used.

' As defined in TWDB water conservation plan annual report (Texas Water Development Board, 20160): (Total
Water Loss + Permanent Population) + 365
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6.3 Calculating Activity Savings

This study uses four methods meant to estimate conservation savings as accurately as possible
over time. The useful life, decay rate, and partial adoption methods were used in conjunction
with one another when the attributes of a particular activity (e.g. a device) required it based on
supporting savings estimates. The utility demand-based method was applied on its own without
interaction from the other three methods employed.

The following explanations separate the methods to illustrate the concepts involved when
calculating savings estimates. All annual savings estimates and variables used for each activity

are included in each individual utility report completed for this project.

Utility Demand-based Method

The first method estimates savings based on utility demand. Certain activities are estimated to
result in a percentage reduction in use for certain targeted customer classes (multi-family
customers, e.g.), targeted types of use (indoor use, e.g.), or for the utility's total use.

For this project, if a utility had future demand estimates available through the interview process
or its five-year water conservation plan, those projected water supply requirements were used to
apply the percentage of reduction the activity is anticipated to accomplish in future years. The
State Water Plan's (2017) decadal demand volumes were used to establish annual demand
estimates for those utilities that had not estimated demand decades into the future.

Note that savings estimates derived from State Water Plan demand figures may be higher than
some derived from utility-supplied demand figures, because, "Texas' state water plans are based
on future conditions that would exist in the event of a recurrence of the worst recorded drought
in Texas’ history—known as the 'drought of record'— a time when, generally, water supplies are
lowest and water demands are highest" (Texas Water Development Board, 2017).

For an activity such as an ordinance permanently limiting outdoor watering to two times per
week (or less), it is assumed that as demand increases year over year, the savings estimate
increases at the same rate. The reasoning is that estimated annual savings are expressed as
percentage of the utility's total demand. It follows that while the ordinance remains in place, new
customers must abide by the same stipulations and expected demand will continue to be reduced
by the same percentage each year (Sierra Club-Lone Star Chapter and National Wildlife
Federation, 2015). The savings estimated using this assumption matched closely with the specific
estimates made by cities that have measured the effect of such an ordinance in their service
areas, such as the cities of Allen, Austin, et al.

Table 6-1 is an example that shows how savings estimates would be derived using this method
when savings are estimated to result in eight percent savings of a utility's total demand. Accuracy
for any of these methods would be improved if estimates were compared to actual usage
throughout an entire analysis year.
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Table 6-1. Example of Estimated Savings from Permanent Twice-per-week Outdoor Watering
Restriction in Region C.

. Percent Savings Estimated Savings
Year Population  Demand (MG) Due to Activity =~ Annual Savings (MG)
2012 101,695 6,471 8% 518
2013 102,622 6,657 8% 533
2014 103,550 6,842 8% 547
2015 104,477 7,028 8% 562
2016 105,405 7,214 8% 577
2017 109,780 7,399 8% 592
2018 114,155 7,585 8% 607
2019 118,529 7,771 8% 622
2020 122,904 7,956 8% 636
2021 127,279 8,142 8% 651
2022 130,373 8,327 8% 666
2023 133,467 8,513 8% 681
2024 136,560 8,699 8% 696
2025 139,654 8,884 8% 711
2026 142,748 9,070 8% 726
2027 145,842 9,256 8% 740
2028 148,936 9,441 8% 755
2029 152,029 9,627 8% 770
2030 155,123 9,813 8% 785
Useful Life Method

This method applies 100 percent of an annual savings estimate for the entire useful life of a
device or fixture replacement. A device can be defined as a physical object that is installed or
otherwise deployed by the utility or utility customer that reduces water use, such as an irrigation
controller or rain barrel. A fixture can be defined as a part that is attached to a system of pipes
that carries water to a customer, such as a toilet, showerhead, or kitchen faucet. Estimating
savings by this method assumes that the device or fixture lasts for the duration of its useful life
estimate.

Table 6-2 shows how savings would be estimated for a suburban utility in Region K that has
rebated, sold, or otherwise distributed 50-gallon rain barrels within its service area for the years
2012 —2015. In this example, the utility has deployed 680 barrels in 2012, 548 in 2013, 812 in
2014, and 290 in 2015.

GDS Associates (2002) estimates that a 75-gallon barrel for a suburban utility in this region
yields 4.6 gallons per day per barrel, or 1,679 gallons per year per barrel. Because the utility in
the example deployed 50-gallon barrels in the service area rather than 75-gallon barrels, a ratio
can be used to determine approximate savings for the smaller capacity barrel:
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75 50
1,679 X

The savings estimate per 50-gallon barrel per year is thus 1,119 gallons per year. With a useful
life of 10 years, the savings remain constant each year for 10 years. As more barrels are
introduced into the service area in subsequent years, the savings aggregate while the barrels are
still assumed to be useful. If the program is discontinued, savings from this activity will
eventually dissipate after the last group of barrels has been in the service area for 10 years.

Table 6-2. Example of Estimated Savings from 50-gallon Rain Barrels in Region K.
2012 2013 2014 2015 (Ig:gu{)?i) T((I)VVIFC?)L
2012 761,600 0 0 0 761,600 0.8
2013 761,600 613,760 0 0 1,375,360 1.4
2014 761,600 613,760 909,440 0 2,284,800 23
2015 761,600 613,760 909,440 324,800 2,609,600 2.6
2016 761,600 613,760 909,440 324,800 2,609,600 2.6
2017 761,600 613,760 909,440 324,800 2,609,600 2.6
2018 761,600 613,760 909,440 324,800 2,609,600 2.6
2019 761,600 613,760 909,440 324,800 2,609,600 2.6
2020 761,600 613,760 909,440 324,800 2,609,600 2.6
2021 761,600 613,760 909,440 324,800 2,609,600 2.6
2022 0 613,760 909,440 324,800 1,848,000 1.8
2023 0 0 909,440 324,800 1,234,240 1.2
2024 0 0 0 324,800 324,800 0.3
2025 0 0 0 0 0 0
2026 0 0 0 0 0 0
2027 0 0 0 0 0 0
2028 0 0 0 0 0 0
2029 0 0 0 0 0 0
2030 0 0 0 0 0 0

Annual Decay Rate Method

Table 6-3 demonstrates the next method which estimates full annual savings for the first year of
implementation of an activity and then applies an annual decay rate for the following years the
activity is useful.

An annual decay rate means that initial estimated savings decrease by a percentage after a year's
time due to gradual loss of effectiveness that can occur for a variety of reasons. An outdoor
irrigation (or lawn) audit for single-family (SF) customers is one common activity to which a
decay rate is attributed. During an on-site audit, utility staff (or a third-party vendor) assesses the
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customer's current irrigation system and practices, and may adjust irrigation scheduling and
timers, provide efficiency tips, perform a catch-can test or a number of other water-reducing
actions. Over time, however, some participants may lose interest in continuing behavior learned
from the visit or a device, such as an irrigation timer, may cease to function properly and is never
replaced by the customer. While not perfect, applying annual decay rates helps to account for
these decreases in savings that have been documented in field studies.

According A&N Technical Services (2005), some audits include an indoor component as well as
an outdoor component. In addition, different savings result from lawn audits performed for
customers with an irrigation timer than for those without one. For this estimate, unless specific
savings or customer details were presented, it is assumed that an outdoor-only audit achieves
savings of approximately 8,000 gallons per year per audit with an annual decay rate of 20
percent.'" As with many other activities with decay rates, the study's authors acknowledge "the
persistence of water savings from residential [audits] remains a difficult quantity to predict."

In this example, the utility has conducted 398 audits in 2012, 540 in 2013, 365 in 2014, and 495
in 2015. Applying the annual decay rate results in 80 percent of total savings the following year,
60 percent savings the third year, 40 percent savings the fourth year, and 20 percent savings the

fifth year. By the sixth year, savings have approached zero.

Similar to the useful life method, as more audits (or units of another activity with a decay rate)
are performed in the service area in subsequent years, the savings from previous audits begin to
aggregate when there is overlap over time.

Table 6-3. Example of Estimated Savings from Outdoor Audits (SF).
2012 2013 2014 2015 (Ig:gu{)?j) T&F&L

2012 3,184,000 0 0 0 3,184,000 3.2
2013 2,547,200 4,320,000 0 0 6,867,200 6.9
2014 1,910,400 3,456,000 2,920,000 0 8,286,400 8.3
2015 1,273,600 2,592,000 2,336,000 3,960,000 10,161,600 10.2
2016 636,800 1,728,000 1,752,000 3,168,000 7,284,800 7.3
2017 0 864,000 1,168,000 2,376,000 4,408,000 4.4
2018 0 0 584,000 1,584,000 2,168,000 2.2
2019 0 0 0 792,000 792,000 0.8
2020 0 0 0 0 0 0

' This assumes that 65 percent of savings from a full indoor and outdoor audit comes from the outdoor component
(Whitcomb, 2000) (8,000 gallons per year), or if the audit was strictly an outdoor irrigation audit, that 70 percent of
savings came from customers with an irrigation timer while 30 percent of savings came from those without one
(7,953 gallons per year). The 20 percent decay rate was an assumption selected from a range of possible decay rates
for measures within the activity, which incorporated indoor and outdoor elements and sourced several field studies.
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Savings Based on Partial Adoption of Activity Method

The fourth method uses the principles of the useful life and decay rate methods, but also factors
in an assumption that market penetration—or the adoption of a given activity by customers in the
service area—is less than 100 percent.

For example, if a utility reports that 100 take-home water-saving device kits were distributed in a
service area in a given year, but a supporting study indicates that the general adoption (or
utilization in this case) rate of the kits is 15 percent, then savings would only be estimated for 15
kits out of the 100 distributed. If applicable, normal useful life and decay rates would also apply
over time, and savings would aggregate as the useful life of the units overlap in consecutive
years.

6.3.1 General formulas used for activity savings

Because not every estimated savings result from field studies will agree with one another—
indeed, many studies use an average of multiple results—the following is a presentation of the
general formulas used for the activities quantified during this project. Some savings estimates are
affected by regional, utility, vendor, weather, time-of-year, or other differences. In addition,
savings estimates may be refined or adjusted as new technologies become available or a
particular activity is further analyzed.

By using the methods and general formulas in Section 6, utilities interested in quantifying similar
activities can substitute annual savings, percentage savings, useful life, and decay rate estimates
as they see fit. To see the actual savings estimates and variables used to quantify each utility,
refer to Section 3 of any individual report.

Utility Demand-related Activities

Water Savings (MG) = Annual Utility Demand x Percentage Reduction Expected for Activity

Water Savings (MG) = Annual Utility Demand for Type of Use x Percentage Reduction
Expected for Activity

Water Savings (MG) = Annual Utility Demand for Customer Class x Percentage Reduction
Expected for Activity

Useful Life and Decay Rate Activities

First Year: Water Savings (MG) = Activity Annual Savings in Gallons x Number of Units Per
Year + 1,000,000

Subsequent Years for Useful Life: Water Savings (MG) = Activity Annual Savings in Gallons x
Number of Units Per Year x Annual Decay Rate* + 1,000,000

*if applicable
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Partial Adoption Activities

First Year: Water Savings (MG) = Activity Annual Savings in Gallons x Number of Units Per
Year x Adoption Rate + 1,000,000

Subsequent Years for Useful Life: Water Savings (MG) = Activity Annual Savings in Gallons x
Number of Units Per Year x Adoption Rate x Annual Decay Rate* + 1,000,000

*If applicable

6.3.2 Specific activity savings

Utility Demand-related Activities

1. Advanced Metering Infrastructure System with Customer Portal
Percent Reduction in End Use Expected: 1.34 percent of total demand

Based on an average from five studies performed for several sizes of utilities in different parts of
the United States, the potential savings estimate assumes that 20 percent of customers actively
using the customer portal will save 10 percent of household use'* (Chesnutt and Mitchell, 2013;
East Bay Municipal Utility District, 2014; IBM, 2011; Texas A&M and Texas Water Resources
Institute, 2016; Westin Engineering, 2015).

Residential customers' use is assumed to make up approximately 67 percent of all retail
customers' use based on utility profile information submitted to the TWDB, because this was the
most common percentage of residential use among participating utilities in the project. Actual
customer class demand percentages will vary by utility and were taken into account for utilities
that are actually employing this activity. This activity was suggested for all other participating
utilities. Meter data management (MDM) and customer portal brands were also given specific
savings estimates when a supporting study was available.

2. Conservation Pricing
Percent Reduction in End Use Expected: 2.5 percent
To increase confidence level for an activity that has high variability in results, this percentage is
conservatively estimated at 50 percent of the benchmark savings value of 5 percent estimated by

the U.S. Environmental Protection Agency (U.S. EPA, 1998).

Confidence: Medium

"2 The 10% consumption reduction figure for 20% of residential customers is conservative, but savings could be
greater when monitored yearly as customer engagement increases.
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3. Twice-a-week Outdoor Watering Restriction Ordinance

Percent Reduction in End Use Expected: Ranges between 2.74 percent and 13.47 percent of total
demand based on percentage of outdoor water use by the utility's single-family customers

Using utility-reported annual savings from total municipal use, a Texas Living Waters Project
study (Sierra Club-Lone Star Chapter and the National Wildlife Federation, 2015) established a
link between implementing an ordinance permanently limiting year-round outdoor watering to
two times per week (or less) and the percentage of outdoor water use by single-family residential
customers. Thirty-eight percent of outdoor use was found to correlate to water savings of eight
percent, while 20 percent was found to correlate to nearly four percent. By further relying upon a
TWDB study (Hermitte and Mace, 2012) that determined the percentage of outdoor residential
water use in Texas for many utilities throughout the state's regional water planning areas, this
project developed a range of potential savings. Table 6-4 details ranges used for individual
utilities along the scale. Table 6-5 shows averages established to assign savings to a region if a
specific utility's outdoor use was unknown.

Confidence: Medium-low

Table 6-4. Potential Percentage Reduction in Total Municipal Use from Permanent Twice-per-week
Outdoor Watering Restrictions.

Potential Percent Potential Percent
Outdoor Use Percentage S tdoor Percenta L
& Reduction in Total Use Outdoor Use Percentage Reduction in Total Use

of Total Use of Total Use

with Ordinance with Ordinance
64 13.47 40 8.42
63 13.26 39 8.21
62 13.05 38 8.00
61 12.84 37 7.79
60 12.63 36 7.58
59 12.42 35 7.37
58 12.21 34 7.16
57 12.00 33 6.95
56 11.79 32 6.74
55 11.58 31 6.53
54 11.37 30 6.32
53 11.16 29 6.11
52 10.95 28 5.89
51 10.74 27 5.68
50 10.53 26 5.47
49 10.32 25 5.26
48 10.11 24 5.05
47 9.89 23 4.84
46 9.68 22 4.63
45 9.47 21 4.42
44 9.26 20 421
43 9.05 19 4.00
42 8.84 18 3.79
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Table 6-5. Average Regional Percentage Reduction in Total Municipal Use from Permanent Twice-per-
week Outdoor Watering Restrictions.

Estimated Average Regional
Planning Region ~ Percent Reduction in Total
Use with Ordinance

Region A 8.84
Region B 8.42
Region C 8

Region D 7.37
Region E 6.95
Region F 7.58
Region G 7.58
Region H 4

Region I 9.05
Region J 7.79
Region K 6.53
Region L 6.11
Region M 5.05
Region N 4.84
Region O 8.42
Region P 5.05

4. Water Rate Increases
Percent Reduction in End Use Expected: Based on price elasticities related to demand of
approximately — 0.20, which translates into a reduction of two percent in water use for a 10
percent increase in price (U.S. EPA, 1998; TWDB, 2013; Whitcomb, 1999).
See Section 6.3.3 for caveats to this activity's savings estimates.

Confidence: Medium-low

Useful Life, Decay Rate, and Partial Adoption Activities

5. Efficient Urinal Installation (1/2 Gallon Per Flush) (ICI)
Annual Savings Estimate: 6,200 gallons per year per fixture or 16.9 gallons per day
Project savings estimate assumes an average of 22.5 flushes per day when replacing high-flow

valve urinals. Source study assumes 260 working days per year on average for an Institutional-
Commercial-Industrial (ICI) customer using the fixture (A&N Technical Services, 2005)."

" From the study's authors: "Much of the savings and cost information in this document has been published
previously in other sources. Though we are grateful to build on this previous work, the errors that remain are our
own." As such, this study serves as a summary of many studies relied upon by the California Urban Water
Conservation Council over several years as more activities were analyzed.
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Useful life for this fixture is generally 15 years, but savings are assumed to persist.'®
Confidence: Low due to variability of flushes and working days by type of ICI customer

6. Turf Replacement with Zero Irrigation Landscape

Annual Savings Estimate: Gallons per year per rebate determined by establishing a baseline
landscape water requirement for the customer base (LWR) and subtracting a landscape water
requirement for the landscape design introduced (LWR3)

Useful Life Estimate: 10 years

LWR; can be determined using the EPA WaterSense Formula (U.S. EPA, 2017):
LWRy =RTM [(ET, x K1) — R, ] x Ax C,
Where:

LWRy = Landscape water requirement for the hydrozone (gallons/year)

RTM = Run time multiplier, equal to 1/low quarter distribution uniformity

ET, = Local reference evapotranspiration (inches/year)

K1 = Landscape coefficient for the type of plant in that hydrozone (turf grass — low water
requirement assumed for this activity)

R, = Allowable rainfall, designated by WaterSense as 25 percent of average peak

monthly rainfall
A = Area of the hydrozone (square feet)
C, = Conversion factor (0.6233 for results in gallons)

LWR; for this activity is assumed to be zero. Certain landscapes, such as artificial turf, patios,
and permeable hardscapes, require no irrigation. Thus, annual savings for this activity will be
equal to LWR;.
Confidence: Medium

7. High-Efficiency Toilet Replacement Program (SF)
Annual Savings Estimate: 10,390 gallons per year per fixture or 28.46 gallons per day
The high-efficiency toilet savings estimate for this project results from increasing the annual
savings from the replacement of a 3.5 gallons-per-flush (gpf) toilet by an ultra low-flush (ULF)
1.6 gpf model by 23 percent.

The 23 percent takes into account the 1.19 gpf standard deviation that can result each time a 3.5

'* Plumbing code and efficiency standards effectively make the savings permanent, as equally efficient models will
replace these urinals by useful life's end.
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gpf toilet is flushed'> (AWWA Research Foundation, 1999). The volume difference between the
1.6 gpfand 1.28 gpf models is a precise 20 percent, but when adjusted standard deviation of
toilet flush volumes is introduced for these models, the difference can be between 20 and 26
percent, or an average of 23 percent. See the ULF toilet replacement activity in this section for
details on how estimated savings for the 1.6 gpf model was calculated.

Regarding decay rate or persistence as toilets are used, "[a]t least one field study tested for, and
could not detect, any downward trend in the level of water savings amongst early participants in
toilet programs..." (A&N Technical Services, 2005). Useful life for this fixture is generally 20
years, but savings are assumed to persist.'®

Confidence: High

8. High-Efficiency Toilet Replacement Program (MF)
Annual Savings Estimate: 15,756 gallons per year per fixture or 43.17 gallons per day
The high-efficiency toilet savings estimate for multi-family (MF) customers also results from
increasing the annual savings from the replacement of a 3.5 gallons-per-flush (gpf) toilet by an
ultra low-flush (ULF) 1.6 gpf model by 23 percent. See the ULF toilet replacement (MF) activity
in this section for details on how estimated savings for the 1.6 gpf model was calculated. Useful
life for this fixture is generally 20 years, but savings are assumed to persist.'’
Confidence: High

9. High-Efficiency Toilet Replacement Program (ICI)
Annual Savings Estimate: 13,000 gallons per year per fixture or 35.6 gallons per day
The high-efficiency toilet savings estimate for ICI customers results from increasing the annual
savings from the replacement of a 3.5 gallons-per-flush (gpf) toilet by an ultra low-flush (ULF)
1.6 gpf model by 23 percent. See the ULF toilet replacement (ICI) activity in this section for

details on how estimated savings for the 1.6 gpf model was calculated.

Confidence: High

' From the end use study: "Results from this research about the variability of toilet flush volumes indicate that
toilets do not flush in neat little intervals like 1.6, 3.5, or 5.0 gpf. A toilet rated to flush at 3.5 gpf or 1.6 gpf will
seldom use precisely that amount of water for a single flush, even when the toilet is new."

' See Footnote 14.

' See Footnote 14.
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10. High-Efficiency Clothes Washer (SF)
Annual Savings Estimate: 7,030 gallons per year per washer or 19.2 gallons per day
Useful life for this device is generally 11 years (THELMA, 1997), but savings are assumed to
persist if useful life ends in 2014 or after.'® Estimated savings are an average of studies that
yielded approximately 5,060 and 9,000 gallons per year per washer (A&N Technical Services,
2005).
Confidence: Medium
11. Kitchen Pre-Rinse Spray Valve Replacement (ICI)
Annual Savings Estimate: 28,280 gallons per year per fixture or 77.48 gallons per day
Useful life for this device is generally 10 years, but savings are assumed to persist if useful life
ends in 2013 or after.”” Estimated savings are an average of studies that yielded approximately
6,560 and 50,000 gallons per year per valve (SBW Consulting, 2007; California Urban Water
Conservation Council, 2004).
Confidence: Low due to differences in ICI customer type that may use the valves more heavily
12. Low-Flow Showerhead Replacement (SF)
Annual Savings Estimate: 2,050 gallons per year per fixture or 5.6 gallons per day
Useful life for this fixture is generally five years, but savings are assumed to persist.”’ Estimated
savings are an average of 5.5 gallons per day and 5.8 gallons per day with slight downtick due to
statistical savings margin (A&N Technical Services, 2005).
Confidence: Medium-high
13. Low-Flow Showerhead Replacement (MF)

Annual Savings Estimate: 1,898 gallons per year per fixture or 5.2 gallons per day (A&N
Technical Services, 2005)

Useful life for this fixture is generally five years, but savings are assumed to persist.”’

Confidence: Medium-high

'8 See Footnote 14.
1 See Footnote 14.
20 See Footnote 14.
I See Footnote 14.
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14. Rain Barrels
Annual Savings Estimate: Ranges by barrel capacity and by region
Using ratios based on savings for a 75-gallon barrel, Table 6-6 provides estimates by region to
account for different size barrels that may be deployed in service areas. Useful life was
conservatively estimated at 10 years, rather than 15 indicated in the source study (GDS

Associates, 2002).

Confidence: Low due to rainfall variability

Table 6-2. Estimated Annual Savings per Gallon of Capacity for Rain Barrels by Planning Region.

Savings per

Region Gallon of
Capacity
Region A 12.1
Region B 16.5
Region C 20.9
Region D 253
Region E 6.3
Region F 11.2
Region G 18.5
Region H 26.8
Region 1 22.4
Region J 12.6
Region K 22.4
Region L 17
Region M 13.1
Region N 16
Region O 10.7
Region P 23.9

15. Outdoor Landscape Evaluations (SF)

Annual Savings Estimate: 8,000 gallons per year per audit
Annual Decay Rate: 20 percent

Some audits include an indoor component as well as an outdoor component. In addition,
different savings result from lawn audits performed for customers with an irrigation timer than
for those without one. For the estimate, unless specific savings or customer details were
presented, it was assumed that an outdoor-only audit achieves savings of approximately 8,000
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gallons per year per audit with an annual decay rate of 20 percent. This assumes that 65 percent
of savings from a full indoor and outdoor audit comes from the outdoor component (Whitcomb,
2000)(8,000 gallons per year), or if the audit was strictly an outdoor irrigation audit, that 70
percent of savings came from customers with an irrigation timer while 30 percent of savings
came from those without one (7,953 gallons per year).

The 20 percent decay rate is an assumption based on a range of possible decay rates for measures
within the activity, which incorporated indoor and outdoor elements and sourced several field
studies. As with many other activities with decay rates, the study's authors acknowledge "the
persistence of water savings from residential [audits] remains a difficult quantity to predict"
(A&N Technical Services, 2005).

16. Ultra Low Flush Toilet Replacement Program (SF)

Annual Savings Estimate: 8,440 gallons per year per fixture or 23.1 gallons per day per toilet
(A&N Technical Services, 2005)

Savings per toilet per day estimated uses the formula:

Savings for Single Family Customer = 6.693 x Persons Per Dwelling — 0.529 x (Persons Per
Dwelling)” + 7.826

Because multiple, in-depth studies for ULF toilet savings have long been available, ULF annual
savings per toilet were used to develop savings estimate for high-efficiency toilets (1.28 gpf) for
this project.

The project assumed three people per dwelling for this activity, and that an ULF toilet will be
replaced by a high-efficiency model (1.28 gpf) due to current plumbing and efficiency code
requirements once useful life of 20 years elapses.

Confidence: High. These estimates are based on rigorous field studies.

17. Ultra Low Flush Toilet Replacement Program (MF)

Annual Savings Estimate: 12,810 gallons per year per fixture or 35.09 gallons per day per toilet
(A&N Technical Services, 2005)

Savings per toilet per day estimated uses the formula:

Savings for Multi-family Customer = 19.138 x Persons Per Unit — 0.942 x (Persons Per Unit)® +
2.181

Because multiple, in-depth studies for ULF toilet savings have long been available, ULF annual

savings per toilet were used to develop savings estimate for high-efficiency toilets (1.28 gpf) for
this project.
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The project assumes 1.9 people per unit for this activity, and that a high-efficiency model (1.28
gpf) will replace an ULF toilet due to current plumbing and efficiency code requirements once
useful life of 20 years elapses.

Confidence: High. These estimates are based on rigorous field studies.
18. Ultra Low Flush Toilet Replacement Program (ICI)

Annual Savings Estimate: 10,580 gallons per year per fixture or 29 gallons per day per toilet
(A&N Technical Services, 2005)

The project assumes that ICI customers adopting this activity fall within the multiple use market
segment that yields estimated savings of 29 gallons per day per ULF toilet installed. While the
confidence interval for this assumption is lower than some other market segments, this estimate
accounts for more variability among potential ICI customers.

Because multiple, reliable studies for ULF toilet savings have long been available, ULF annual
savings per toilet were used to develop savings estimate for high-efficiency toilets (1.28 gpf) for
this project.

Confidence: Medium due to multiple use market segment assumption.

Vendor-specific Activities

19. Save Water Co. Commercial, Multi-family and Hotel Programs
Calculated based on specific reported savings by vendor. See individual reports.

20. WaterWise Take-home Kits
Annual Savings Estimate: 7,384 gallons per year per kit (Frontier Associates, 2015)
Based on utility feedback, the project assumes a conservative adoption rate of 15 percent of all
kits distributed through independent school districts, as well as a modest five-year useful life for
all items in the kit.

21. W.L.S.E. Guys Audits

Annual Savings Estimate: 8,000 gallons per year per audit (A&N Technical Services, 2005)
Annual Decay Rate: 20 percent

More specific savings estimates were not available directly from the vendor; however, the
vendor does perform very similar measures as assessed for savings for in-house utility audits.
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6.3.3 Caveats to specific activity savings

Several activities were encountered but could not be accurately quantified because of unreliable
or incomplete savings estimates. For example, neither athletic field, park, nor golf course
conservation efforts were included because there was too much variability from utility to utility
to be consistent and accurate.

For a few activities, certain assumptions were also made that deserve further explanation because
the activities contribute to considerable savings over time.

Water Rate Increases

Savings from water rate increases were included because entities such as the U.S. Environmental
Protection Agency and others indicate specific savings for utilities that raise rates (Texas Water
Development Board, 2013; U.S. E.P.A., 1998; Whitcomb, 1999). During the project, it was
noted that several utilities that have minimal education efforts, perform no other substantive
conservation activities, and yet experienced significant demand reduction that coincided with
rate increases. In those cases, savings estimates matched up closely with decreases in total
GPCD. For many smaller utilities, especially those with customers lacking disposable income,
this measure is the only tool used to conserve other than water loss reduction.

The following assumptions were also made for water rate increases:

e The model assumes that savings persist into future years because it is expected that
the utility will continue to make periodic rate increases in line with the percentage
increases from previous years.

e Only the last two rate increases for a utility were quantified.

e Savings grow with demand because as new customers enter the service area, they are
assumed to adhere to the same price elasticity model estimates.

e A weighted average for savings was used when rate increases differed between
residential and industrial-commercial-institutional (ICI) customers based on the
individual utility's customer class breakdown.

e When a utility raised rates using tiered rate conservation pricing, a 50/50 savings split
was used when increases differed between base and volumetric rates.

o The reasoning is that all customers must react to the base increase, yet the
pricing signal is stronger when volumetric rate increases affect the higher
usage customers.

o The 50/50 split is reasonable because many customers will not reach the
higher volumetric tiers.

o Studies show that most customers do not actually know they have reached the
higher volumetric tiers; just that their bill has increased (Texas Water
Development Board, 2013).
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Savings Quantified by the Utility

For some large, sophisticated utilities, such as City of Austin, Dallas Water Utilities, and San
Antonio Water System, quantified savings estimates were used as the projections. These utilities
have multiple staff members dedicated to water conservation and had specific, reliable savings
estimates for all of their efforts. Findings showed that uniform savings estimates used throughout
the process for other utilities tracked closely with their internal savings figures.

Accelerated Plumbing Code Savings (PCS)

The regional and state water plans have accounted for passive savings that will occur due to the
natural replacement of inefficient water fixtures and appliances pursuant to federal and state
plumbing code requirements. Some regional water plans expect all passive PCS will be achieved
by 2045. By offering rebates or other incentives, directly replacing fixtures, or by giving away
various items, utilities can accelerate anticipated passive PCS. These values should be helpful
when planners are assessing future supply volumes that can be expected from these activities.

Activity savings falling under this category were carried forward through 2070 because, due to
plumbing code and efficiency standards, these high efficiency fixtures and devices will be
replaced by another equally as efficient item. The project considered curbing savings by 2045,
but to be consistent with other persistent savings, such as the projections for water rate increases
and permanent ordinances, savings were carried through to the end of the planning period. It is
also likely that plumbing code and efficiency standards will undergo further revision during this
time, which may affect this timeline.

6.3.4 Interactions among conservation activity savings

The 2012 TWDB quantification study identified three types of interaction effects: competitive,
independent, and synergistic (BBC and Research, 2012).

"[Competitive] results in water savings less than the sum of water savings from each
measure when implemented alone. For example, a rebate program for installation of
water-efficient irrigation systems may be expected to save a certain volume of water.
When coupled with passage of outdoor water restrictions, however, savings from the
efficient systems may be lower than they would otherwise be (e.g., watering occurs once
per week rather than twice, thus overall savings are reduced). [Independent] indicates
their savings are strictly additive, such as water use efficiency from a cooling tower
retrofit and installation of waterless urinals in a commercial facility. [Synergistic] occurs
when two measures result in a combined savings that is greater than the sum of savings if
the measures were implemented individually, such as might occur with installation of
drought-tolerant plant materials and education on irrigation techniques."

This study primarily encountered competitive savings interactions with outdoor watering
measures. With ordinances restricting outdoor watering, there were occasionally other measures
in place to enhance or further curb outdoor watering that were not factored into the estimates,
such as irrigation controller rebates, stricter ordinance enforcement, and outdoor lawn audits.
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6.3.5 Limitations to data collection and the interview process

The projections in this report indicate the best information available as provided by utility staff.
Several times staff-provided data did not match records on file with the TWDB or did not match
another staff member's work from previous records.

It is also possible that the report does not account for all ongoing activities. Some activities
within a utility’s service area are implemented on a micro-scale is unquantifiable to date.
Individual households and businesses may be implementing unknown, and therefore
unquantifiable, conservation measures.

Lastly, staff turnover or delegation over certain data sometimes limited the collection of full
interview responses.

6.3.6 Discrepancies with regional water plans

For individual reports, a utility’s service area population was used if there was any difference
with WUG population in the regional water plan. When assessing the extent of water
conservation activities being implemented by a utility, the following factors may create a
discrepancy between this report and the regional or state water plan.

This study focused on the conservation activities employed by utilities within their entire service
area. In some cases, service area population and WUG population were the same, but in many
cases they were different. Utilities implement conservation activities to the entire area they serve,
not just within political boundaries. Therefore, it was logical to track conservation activities
based on how many people were affected and to whom the activities were targeted.

Regional splits for population and WMS supply volumes were not used in this report. If a utility
is offering service in two different water planning regions, the utility was assigned to the region
in which it principally lies. If WMS supply volumes were split between two water planning
regions, those volumes were combined and the utilities conservation savings were compared to
the total volume. The project's purpose was to assess where the utilities stand in meeting their
conservation goals and how can they improve their results. There is little benefit to the utility to
know how much conservation is being applied to which region or for the utility to focus on
meeting the supply volumes according to the boundaries of different regions.

As aresult, the percentage of participating utilities' WMS supply volumes compared to the

regional total for WMS supply volumes may be affected by the fact that the water plans adhere
to population and WMS supply volumes split along regional boundaries.
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7 Where Does the State Stand in Meeting Its Goals?

The 2017 State Water Plan recommends that Texas should achieve 811,224 acre-feet per year of
savings annually to meet the 2070 WMS supply volume for municipal water conservation®
(Texas Water Development Board, 2017).

The results of this study indicate that the 170 participating utilities surveyed in the state will save
an estimated 278,747 acre-feet per year in 2020 and 405,446 acre-feet per year in 2070.%

These are not savings projections of potential future activities. Estimated savings are based on
measures that have actually been implemented. If savings are shown to persist in future years, it
is because the measure is permanent, such as an ordinance, or the savings are assumed to
continue for the reason listed in individual reports under the itemized activity. Savings estimates
from rate increases and water loss reduction are the only activities that are exceptions to these
conditions for the reasons covered in Section 6.

If these current activities are maintained, Texas is estimated to exceed the state’s adjusted* 2020
WMS supply volume of 182,800 acre-feet per year by 95,947 acre-feet per year. The savings
from these utilities are estimated to fall short of the 2030 supply volume by 7,670 acre-feet per
year, and the 2070 volume of 760,249 acre-feet per year by 354,803 acre-feet per year.

Table 7-1 shows how the region’s participating utilities’ quantified savings estimates are
progressing toward meeting the entire state’s 2070 recommended supply volume for municipal
water conservation. The following definitions pair with the column headers in Table 7-1.

Conservation Activity Savings for Participating Utilities — All quantified activities currently
being performed by participating utilities, excluding savings from water loss reduction. The
summary of these savings can be referenced in Table 8-1.

Water Loss Reduction Savings (as of 2015) for Participating Ultilities — The volume the
participating utilities are realizing from water loss reduction. For individual utilities, savings is
determined by taking the difference between the baseline® for water loss GPCD?*® and most
recent water loss GPCD reported in the 2015 water loss audit on file with TWDB.

*? In an effort to match the Interactive State Water Plan and the planning document itself, the study has maintained
the 2070 supply volume at 811,224 acre-feet per year for the entire state. However, in Region M, 50,441 acre-feet
per year in 2070 are to be supplied by non-traditional irrigation district-related conservation that is slated to come
from existing surplus. This differs from all other regions in the state, which classify municipal water conservation as
a demand reduction measure. Thus, Table 7-1 has a 2070 supply volume of 760,249 acre-feet per year, as well as
decadal volumes that account for the Region M anomaly. The quantified savings from all regions are compared to
these adjusted volumes.

3 Estimated savings are 298,248 acre-feet per year for 2030, 329,382 acre-feet per year for 2040, 355,555 for 2050,
and 380,523 acre-feet per year for 2060.

** See Footnote 3 above.

** In the absence of having a baseline figure provided by the TWDB or utility staff, the historic five-year average for
water loss GPCD from the utility's most recently submitted five-year water conservation plan was used.

%% As defined in TWDB water conservation plan annual report (Texas Water Development Board, 20160): (Total
Water Loss + Permanent Population) + 365
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Total Savings from All Conservation Activity for Participating Utilities — The sum of
Conservation Activity Savings for Participating Utilities and Water Loss Reduction Savings (as
of 2015) for Participating Utilities.

Total State WMS Volume — The sum of annual WMS supply volumes for municipal water
conservation and water loss reduction for the entire state.

Unaccounted for Conservation WMS Volume — The amount that the participating utilities’ total
quantified savings for all current conservation activities (since 2011), including water loss
reduction, is estimated to be over or below the recommended Total State WMS Volume. If
quantified savings estimates fall below the WMS volume, it will appear in parentheses. This
volume is considered unaccounted for because it includes the WMS supply volumes for all non-
participating municipal WUGs in the state for which savings have not been quantified, as well
the volumes for participating utilities that exceed quantified savings estimates.
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Table 7-1. Quantified Activity Savings of Participating Utilities Compared to Statewide WMS Supply

Volumes.
Conservation Activity | Water Loss Reduction | Total Savings from All Unaccounted for

. . . - Total State WMS .

Year Savings for Savings (as of 2015) for | Conservation Activity for Volume Conservation
Participating Utilities | Participating Utilities Participating Utilities WMS Volume

2015 166,360 48,047 214,408 81,245 133,163
2016 208,663 51,928 260,590 101,555 159,035
2017 220,750 52,631 273,381 101,555 171,826
2018 221,110 53,334 274,444 121,867 152,577
2019 222,505 53,902 276,408 142,178 134,229
2020 224,274 54,473 278,747 182,800 95,947
2021 226,001 55,206 281,206 195,112 86,095
2022 228,103 55,939 284,042 207,424 76,618
2023 229,803 56,672 286,475 219,736 66,739
2024 231,495 57,472 288,967 232,047 56,920
2025 233,225 58,272 291,497 244,360 47,138
2026 232,594 59,056 291,650 256,671 34,979
2027 233,091 59,857 292,948 268,983 23,965
2028 234,057 60,657 294,714 281,294 13,420
2029 235,024 61,457 296,481 293,607 2,875
2030 235,990 62,258 298,248 305,918 (7,670)
2031 238,491 62,910 301,402 315,532 (14,130)
2032 240,995 63,564 304,558 325,145 (20,587)
2033 243,495 64,217 307,711 334,759 (27,048)
2034 245,992 64,875 310,868 344,372 (33,504)
2035 248,457 65,534 313,992 353,986 (39,994)
2036 250,496 66,193 316,689 363,599 (46,910)
2037 252,990 66,852 319,842 373,213 (53,371)
2038 255,509 67,511 323,020 382,826 (59,806)
2039 258,035 68,169 326,204 392,440 (66,236)
2040 260,554 68,828 329,382 402,053 (72,671)
2041 262,664 69,319 331,983 413,738 (81,755)
2042 264,762 69,811 334,573 425,423 (90,850)
2043 266,865 70,303 337,168 437,108 (99,940)
2044 268,960 70,802 339,762 448,793 (109,031)
2045 271,061 71,302 342,363 460,478 (118,115)
2046 273,196 71,801 344,998 472,163 (127,165)
2047 275,338 72,301 347,639 483,848 (136,209)
2048 277,480 72,800 350,280 495,533 (145,253)
2049 279,618 73,300 352,918 507,218 (154,300)
2050 281,757 73,799 355,555 518,903 (163,348)
2051 283,620 74,427 358,047 531,080 (173,033)
2052 285,483 75,056 360,539 543,258 (182,719)
2053 287,343 75,685 363,028 555,435 (192,407)
2054 289,203 76,323 365,526 567,613 (202,087)
2055 291,067 76,960 368,027 579,791 (211,763)
2056 292,924 77,598 370,522 591,968 (221,445)
2057 294,781 78,236 373,017 604,146 (231,128)
2058 296,647 78,874 375,521 616,323 (240,801)
2059 298,511 79,512 378,023 628,501 (250,478)
2060 300,374 80,149 380,523 640,678 (260,155)
2061 302,184 80,823 383,007 652,635 (269,628)
2062 303,992 81,496 385,488 664,592 (279,105)
2063 305,799 82,170 387,969 676,549 (288,580)
2064 307,609 82,855 390,464 688,507 (298,043)
2065 309,420 83,540 392,960 700,464 (307,504)
2066 311,233 84,225 395,458 712,420 (316,962)
2067 313,044 84,910 397,954 724,378 (326,424)
2068 314,854 85,595 400,449 736,335 (335,885)
2069 316,665 86,280 402,945 748,292 (345,347)
2070 318,478 86,969 405,446 760,249 (354,803)
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Table 7-2 shows how the state’s participating utilities’ quantified savings estimates are
progressing toward meeting their collective 2070 future supply volumes for municipal water
conservation. The table contains the sum of the supply volumes for the 170 participating utilities.
These utilities constitute approximately 58 percent of the state’s population and account for 77.5
percent of this water management strategy.

In this comparison, the utilities’ savings are estimated to exceed the 2040 supply volume by
44,409 acre-feet per year, but just fall short of the 2050 supply volume by 6,409 acre-feet per
year. Full regional tables in the same format as Table 7-2, can be found in Appendix A. The
following definitions pair with the column headers in Table 7-2.

Conservation Activity Savings for Participating Utilities — All quantified activities currently
being performed by participating utilities, excluding savings from water loss reduction. The
summary of these savings can be referenced in Table 8-1.

Water Loss Reduction Savings (as of 2015) for Participating Ultilities — The volume the
participating utilities are realizing from water loss reduction. For individual utilities, savings is
determined by taking the difference between the baseline®” for water loss GPCD*® and most
recent water loss GPCD reported in the 2015 water loss audit on file with TWDB.

Total Savings from All Conservation Activity for Participating Utilities — The sum of
Conservation Activity Savings for Participating Utilities and Water Loss Reduction Savings (as
of 2015) for Participating Utilities.

Conservation WMS Volume for Participating Utilities — The sum of the recommended municipal
water conservation supply volumes in the regional plans for decades ranging from 2020 to 2070
for participating utilities.

Water Loss Reduction WMS Volume for Participating Utilities — Some regional water plans
have a separate WMS volume for water conservation and for water loss reduction for each
decade. If any of the participating WUGSs has a separate WMS volume for water loss reduction,
this column will have values other than zero.

Total Yearly WMS Volume for Participating Utilities — The sum of Conservation WMS Volume
for Participating Utilities and Water Loss Reduction WMS Volume for Participating Utilities.

Over (Short) — The volume that the participating utilities’ total quantified savings estimates for

all current conservation activities (since 2011), including water loss reduction, are over or below
the recommended total WMS supply volume for municipal water conservation in the state water
plan for those utilities. If the amount falls below the WMS volume, it will appear in parentheses.

*7 In the absence of having a baseline figure provided by the TWDB or utility staff, the historic five-year average for
water loss GPCD from the utility's most recently submitted five-year water conservation plan was used.

** As defined in TWDB water conservation plan annual report (Texas Water Development Board, 20160): (Total
Water Loss + Permanent Population) + 365
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Table 7-2.

Participating Utilities’ Total Estimated Savings Compared to Participants' Conservation
WMS Supply Volumes (in acre-feet per year).

Conservation Activity | Water Loss Reduction Total Savings from All Conservation WMS | Water Loss Reduction Total Yearly WMS Over
Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for

Participating Utilities | Participating Utilities Participating Utilities Participating Utilities | Participating Utilities | Participating Utilities (short)
2015 166,360 48,047 214,408 48,806 14,201 63,007 151,401
2016 208,663 51,928 260,590 61,007 17,751 78,759 181,832
2017 220,750 52,631 273,381 61,007 21,301 82,309 191,072
2018 221,110 53,334 274,444 73,209 24,852 98,061 176,383
2019 222,505 53,902 276,408 85,409 28,402 113,811 162,597
2020 224,274 54,473 278,747 109,813 31,952 141,766 136,981
2021 226,001 55,206 281,206 116,864 32,959 149,823 131,383
2022 228,103 55,939 284,042 123,915 33,966 157,881 126,161
2023 229,803 56,672 286,475 130,965 34,973 165,938 120,536
2024 231,495 57,472 288,967 138,016 35,980 173,996 114,971
2025 233,225 58,272 291,497 145,067 36,987 182,054 109,443
2026 232,594 59,056 291,650 152,117 37,994 190,111 101,539
2027 233,091 59,857 292,948 159,168 39,001 198,169 94,779
2028 234,057 60,657 294,714 166,218 40,008 206,227 88,487
2029 235,024 61,457 296,481 173,269 41,015 214,284 82,197
2030 235,990 62,258 298,248 180,318 42,023 222,341 75,906
2031 238,491 62,910 301,402 187,275 41,330 228,605 72,796
2032 240,995 63,564 304,558 194,230 40,638 234,868 69,690
2033 243,495 64,217 307,711 201,185 39,946 241,131 66,580
2034 245,992 64,875 310,868 208,141 39,254 247,394 63,473
2035 248,457 65,534 313,992 215,096 38,561 253,657 60,334
2036 250,496 66,193 316,689 222,051 37,869 259,920 56,769
2037 252,990 66,852 319,842 229,006 37,177 266,183 53,659
2038 255,509 67,511 323,020 235,962 36,485 272,446 50,574
2039 258,035 68,169 326,204 242,917 35,792 278,709 47,495
2040 260,554 68,828 329,382 249,869 35,100 284,969 44,409
2041 262,664 69,319 331,983 257,107 35,565 292,672 39,312
2042 264,762 69,811 334,573 264,342 36,029 300,371 34,202
2043 266,865 70,303 337,168 271,576 36,494 308,070 29,098
2044 268,960 70,802 339,762 278,811 36,958 315,770 23,992
2045 271,061 71,302 342,363 286,046 37,423 323,469 18,894
2046 273,196 71,801 344,998 293,281 37,888 331,168 13,829
2047 275,338 72,301 347,639 300,516 38,352 338,868 8,771
2048 277,480 72,800 350,280 307,750 38,817 346,567 3,713
2049 279,618 73,300 352,918 314,985 39,281 354,267 (1,348)
2050 281,757 73,799 355,555 322,246 39,746 361,992 (6,409)
2051 283,620 74,427 358,047 330,411 39,746 370,157 (12,110)
2052 285,483 75,056 360,539 338,602 39,747 378,348 (17,809)
2053 287,343 75,685 363,028 346,793 39,747 386,540 (23,512)
2054 289,203 76,323 365,526 354,984 39,747 394,731 (29,205)
2055 291,067 76,960 368,027 363,175 39,748 402,922 (34,895)
2056 292,924 77,598 370,522 371,366 39,748 411,114 (40,591)
2057 294,781 78,236 373,017 379,557 39,748 419,305 (46,288)
2058 296,647 78,874 375,521 387,748 39,748 427,496 (51,975)
2059 298,511 79,512 378,023 395,939 39,749 435,688 (57,665)
2060 300,374 80,149 380,523 404,154 39,749 443,903 (63,356)
2061 302,184 80,823 383,007 411,731 39,639 451,370 (68,363)
2062 303,992 81,496 385,488 419,333 39,528 458,861 (73,373)
2063 305,799 82,170 387,969 426,934 39,418 466,352 (78,384)
2064 307,609 82,855 390,464 434,536 39,308 473,843 (83,379)
2065 309,420 83,540 392,960 442,137 39,198 481,335 (88,375)
2066 311,233 84,225 395,458 449,738 39,087 488,826 (93,367)
2067 313,044 84,910 397,954 457,340 38,977 496,317 (98,363)
2068 314,854 85,595 400,449 464,941 38,867 503,808 (103,359)
2069 316,665 86,280 402,945 472,543 38,756 511,299 (108,354)
2070 318,478 86,969 405,446 480,143 38,646 518,789 (113,342)
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Table 7-3 lists the number of utilities in the state estimated to be meeting or not meeting their
respective WMS supply volumes via quantified savings assessed in the project. The table shows
this comparison for each decade in the planning period from 2020 through 2070, and illustrates
how individual participating utilities are progressing toward meeting recommended supply
volumes, rather than the state as a whole.

Table 7-3. Participating Utilities Estimated to be Meeting Respective WMS Supply Volumes.
Number 2020 Regional Number 2030 Regional Number 2040 Regional Number 2050 Regional Number 2060 Regional Number 2070 Regional
Region of Supply Volumes: of Supply Volumes: of Supply Volumes: of Supply Volumes: of Supply Volumes: of Supply Volumes:
Utilities Over (Short) Utilities Over (Short) Utilities Over (Short) Utilities Over (Short) Utilities Over (Short) Utilities Over (Short)
A Meeting 4 985 4 1,079 4 1,206 4 1,335 4 1,468 4 1,614
Not Meeting 2 (707) 2 (770) 2 (835) 2 (898) 2 (961) 2 (1,029)
Total Region A 6 278 6 309 6 371 6 437 6 507 6 585
B Meeting 1 961 1 1,056 1 1,125 1 1,186 1 1,277 1 1,362
Not Meeting 0 0 0 0 0 0
Total Region B 1 961 1 1,056 1 1,125 1 1,186 1 1,277 1 1,362
c Meeting 52 72,947 50 58,509 47 68,854 45 74,606 42 78,587 43 84,588
Not Meeting 11 (1,953) 13 (2,789) 16 (5,766) 18 (7,789) 21 (7,483) 20 (8,742)
Total Region C 63 70,994 63 55,720 63 63,088 63 66,807 63 71,104 63 75,846
D Meeting 0 0 0 0 0 0
Not Meeting 1 (4,945) 1 (5,169) 1 (5,311) 1 (5,240) 1 (5,227) 1 (5,226)
Total Region D 1 (4,945) 1 (5,169) 1 (5,311) 1 (5,240) 1 (5,227) 1 (5,226)
E Meeting 1 13,875 1 14,056 1 15,980 1 15,661 1 13,796 1 14,489
Not Meeting 1 (348) 1 (332) 1 (338) 1 (408) 1 (473) 1 (535)
Total Region E 2 13,527 2 13,724 2 15,642 2 15,253 2 13,323 2 13,954
F Meeting 5 5,039 5 5,457 5 5,882 5 6,365 5 6,895 5 7,441
Not Meeting 5 (473) 5 (521) 5 (585) 5 (639) 5 (695) 5 (779)
Total Region F 10 4,566 10 4,936 10 5,297 10 5,726 10 6,200 10 6,662
G Meeting 11 6,364 6 3,927 5 3,968 4 3,434 4 3,976 4 4,557
Not Meeting 10 (4,474) 15 (14,780) 16 (25,691) 17 (36,426) 17 (46,950) 17 (54,737)
Total RegionG |~ 21 1,890 21 (10,853) 21 (21,723) 21 (32,992) 21 (42,974) 21 (50,189)
H Meeting 18 27,208 14 14,249 14 13,040 10 12,251 10 12,455 9 12,946
Not Meeting 3 (719) 7 (3,027) 7 (16,349) 11 (30,119) 11 (39,136) 12 (47,908)
Total RegionH | 21 26,489 21 11,222 21 (3,309) 21 (17,868) 21 (26,681) 21 (34,962)
J Meeting 1 1,461 1 1,559 1 1,657 1 1,758 1 1,853 1 1,948
Not Meeting 1 (324) 1 (330) 1 (337) 1 (343) 1 (345) 1 (350)
Total Region J 2 1,137 2 1,229 2 1,320 2 1,415 2 1,508 2 1,598
K Meeting 4 14,513 2 17,241 2 19,681 2 21,587 2 23,320 2 25,358
Not Meeting 4 (2,065) 6 (4,855) 6 (7,298) 6 (10,199) 6 (13,903) 6 (19,151)
Total Region K 8 12,448 8 12,386 8 12,383 8 11,388 8 9,417 8 6,207
L Meeting 6 4,157 5 929 4 4,142 3 245 3 181 1 95
Not Meeting 5 (1,398) 6 (4,066) 7 (8,351) 8 (15,879) 8 (35,338) 10 (51,621)
Total Region L 11 2,759 11 (3,137) 11 (4,209) 11 (15,634) 11 (35,157) 11 (51,526)
M Meeting 11 4,751 7 4,071 4 3,308 1 206 0 0 0 0
Not Meeting 4 (2,678) 8 (9,615) 11 (20,144) 14 (34,128) 15 (53,884) 15 (75,107)
Total RegionM| 15 2,073 15 (5,544) 15 (16,836) 15 (33,922) 15 (53,884) 15 (75,107)
N Meeting 1 1,998 0 0 0 0 0
Not Meeting 1 (40) 2 (3,000) 2 (6,651) 2 (6,401) 2 (6,501) 2 (6,566)
Total Region N 2 1,959 2 (3,000) 2 (6,651) 2 (6,392) 2 (6,503) 2 (6,566)
o Meeting 3 3,007 3 3,268 3 3,538 4 3,847 4 4,165 4 4,465
Not Meeting 3 (191) 3 (214) 3 (225) 2 (238) 2 (257) 2 (275)
Total Region O 6 2,816 6 3,054 6 3,313 6 3,609 6 3,908 6 4,190
P Meeting 1 30 0 0 0 0 0
Not Meeting 0 1 (27) 1 (91) 1 (183) 1 (176) 1 (179)
Total Region P 1 30 1 (27) 1 (91) 1 (183) 1 (176) 1 (179)
TEXAS Meeting 119 157,296 99 125,401 91 142,381 81 142,481 77 147,973 75 158,863
Not Meeting 51 -20,315 71 -49,495 79 -97,972 89 -148,890 93 -211,329 95 -272,205
Total Texas 170 136,981 75,906 44,409 (6,409) (63,356) (113,342)
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Tables 7-4 through 7-7 show how the state’s participating utilities, categorized by different
population strata, are progressing toward meeting their collective 2070 future supply volumes for
municipal water conservation. The four strata are utilities with fewer than 10,000, between

10,000 and 49,999, between 50,000 and 99,999, and over 100,000 people. These tables contain
the sum of the supply volumes for the participating utilities that fit into these population strata.

Table 7-4. Participating Utilities' (Under 10,000) Total Estimated Savings Compared to Participants’
Conservation WMS Supply Volumes (in acre-feet per year).
Conservation Activity | Water Loss Reduction | Total Savings from All | Conservation WMS |Water Loss Reduction | Total Yearly WMS Over
Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for (short)
Participating Utilities | Participating Utilities Participating Utilities [Participating Utilities | Participating Utilities | Participating Utilities
2015 557 (121) 435 247 7 255 180
2016 776 (124) 652 309 9 319 334
2017 790 (121) 669 309 11 320 348
2018 795 (119) 676 371 13 384 292
2019 800 (115) 684 433 15 448 237
2020 805 (112) 693 558 17 574 119
2021 810 (113) 697 599 17 616 81
2022 816 (112) 703 641 17 658 45
2023 821 (113) 709 683 17 700 8
2024 827 (114) 712 726 17 743 (30)
2025 832 (116) 716 768 17 785 (69)
2026 838 (118) 720 810 17 827 (106)
2027 844 (120) 724 852 17 869 (145)
2028 849 (121) 728 895 17 912 (184)
2029 855 (124) 732 937 17 954 (222)
2030 861 (125) 735 979 17 996 (261)
2031 865 (127) 738 1,022 15 1,037 (299)
2032 869 (128) 741 1,064 14 1,078 (338)
2033 873 (129) 744 1,108 12 1,121 (376)
2034 878 (131) 747 1,151 11 1,162 (414)
2035 882 (131) 751 1,194 9 1,203 (452)
2036 886 (131) 754 1,236 8 1,244 (490)
2037 891 (133) 758 1,280 6 1,286 (527)
2038 895 (133) 762 1,323 5 1,328 (566)
2039 899 (133) 766 1,366 3 1,369 (604)
2040 904 (135) 769 1,408 2 1,410 (641)
2041 908 (135) 773 1,455 5 1,461 (687)
2042 913 (136) 778 1,501 9 1,510 (733)
2043 918 (136) 781 1,547 13 1,560 (779)
2044 922 (135) 787 1,592 17 1,609 (822)
2045 927 (133) 793 1,638 21 1,659 (866)
2046 932 (133) 800 1,685 24 1,709 (910)
2047 936 (131) 805 1,731 28 1,759 (954)
2048 941 (129) 811 1,776 32 1,808 (997)
2049 946 (129) 817 1,822 36 1,858 (1,040)
2050 951 (127) 824 1,869 39 1,908 (1,084)
2051 963 (137) 826 1,916 50 1,966 (1,139)
2052 976 (148) 829 1,963 60 2,023 (1,195)
2053 989 (158) 831 2,011 70 2,080 (1,249)
2054 1,002 (167) 835 2,059 80 2,139 (1,304)
2055 1,014 (177) 838 2,106 90 2,196 (1,358)
2056 1,027 (187) 840 2,153 100 2,253 (1,413)
2057 1,040 (197) 843 2,201 110 2,311 (1,468)
2058 1,053 (206) 846 2,248 120 2,368 (1,522)
2059 1,066 (216) 849 2,296 130 2,426 (1,577)
2060 1,078 (226) 853 2,343 140 2,484 (1,631)
2061 1,088 (231) 857 2,394 143 2,537 (1,679)
2062 1,098 (235) 863 2,444 146 2,590 (1,727)
2063 1,108 (239) 869 2,494 149 2,643 (1,774)
2064 1,118 (243) 875 2,545 152 2,697 (1,822)
2065 1,128 (247) 882 2,595 155 2,750 (1,868)
2066 1,138 (250) 889 2,645 158 2,803 (1,914)
2067 1,148 (253) 894 2,695 161 2,856 (1,962)
2068 1,158 (256) 901 2,745 164 2,909 (2,008)
2069 1,168 (260) 908 2,796 167 2,963 (2,054)
2070 1,178 (264) 914 2,846 170 3,016 (2,101)
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Table 7-5. Participating Utilities’ (10,000 — 49,999) Total Estimated Savings Compared to Participants'
Conservation WMS Supply Volumes (in acre-feet per year).
Conservation Activity Water Loss Reduction Total Savings from All Conservation WMS |Water Loss Reduction| Total Yearly WMS Over
Year Savings for Savings (as of 2015) for |Conservation Activity for Volume for WMS Volume for Volume for (Short)
Participating Utilities Participating Utilities Participating Utilities Participating Utilities | Participating Utilities | Participating Utilities
2015 4,566 1,810 6,376 1,926 211 2,137 4,239
2016 5,188 1,836 7,023 2,407 263 2,671 4,352
2017 5,431 1,839 7,270 2,407 316 2,724 4,546
2018 5,461 1,842 7,303 2,889 369 3,258 4,045
2019 5,489 1,844 7,333 3,370 422 3,792 3,541
2020 5,519 1,847 7,366 4,333 474 4,808 2,558
2021 5,573 1,870 7,443 4,602 487 5,090 2,353
2022 5,632 1,892 7,524 4,872 500 5,372 2,153
2023 5,690 1,915 7,605 5,141 513 5,653 1,952
2024 5,748 1,938 7,686 5,410 526 5,935 1,751
2025 5,808 1,961 7,769 5,679 539 6,217 1,552
2026 5,868 1,983 7,852 5,948 551 6,499 1,353
2027 5,928 2,006 7,934 6,217 564 6,781 1,153
2028 5,987 2,029 8,016 6,486 577 7,063 953
2029 6,047 2,052 8,099 6,755 590 7,345 754
2030 6,106 2,074 8,181 7,024 603 7,627 554
2031 6,162 2,092 8,254 7,294 609 7,904 350
2032 6,216 2,110 8,326 7,564 616 8,180 146
2033 6,270 2,128 8,398 7,834 623 8,457 (59)
2034 6,324 2,148 8,472 8,104 629 8,734 (262)
2035 6,377 2,168 8,545 8,375 636 9,010 (466)
2036 6,432 2,187 8,619 8,645 642 9,287 (668)
2037 6,486 2,207 8,693 8,915 649 9,564 (871)
2038 6,539 2,226 8,766 9,185 655 9,840 (1,074)
2039 6,594 2,246 8,840 9,455 662 10,117 (1,276)
2040 6,647 2,266 8,913 9,725 668 10,394 (1,481)
2041 6,708 2,289 8,997 9,997 648 10,645 (1,648)
2042 6,767 2,312 9,079 10,269 628 10,897 (1,818)
2043 6,827 2,335 9,162 10,541 608 11,149 (1,987)
2044 6,885 2,358 9,243 10,813 589 11,401 (2,158)
2045 6,945 2,381 9,326 11,085 569 11,653 (2,327)
2046 7,004 2,404 9,408 11,357 549 11,905 (2,497)
2047 7,064 2,427 9,491 11,628 529 12,157 (2,666)
2048 7,123 2,450 9,572 11,900 509 12,409 (2,837)
2049 7,183 2,473 9,655 12,172 489 12,661 (3,006)
2050 7,242 2,496 9,737 12,444 469 12,913 (3,176)
2051 7,312 2,529 9,840 12,746 479 13,225 (3,385)
2052 7,383 2,562 9,944 13,048 489 13,537 (3,593)
2053 7,453 2,595 10,047 13,350 499 13,849 (3,802)
2054 7,524 2,627 10,151 13,652 509 14,161 (4,010)
2055 7,594 2,660 10,255 13,954 519 14,473 (4,219)
2056 7,663 2,693 10,357 14,256 530 14,786 (4,429)
2057 7,733 2,726 10,460 14,558 540 15,098 (4,638)
2058 7,804 2,759 10,564 14,860 550 15,410 (4,846)
2059 7,876 2,792 10,668 15,162 560 15,722 (5,054)
2060 7,946 2,825 10,771 15,464 570 16,034 (5,263)
2061 8,021 2,869 10,890 15,827 579 16,406 (5,516)
2062 8,096 2,913 11,010 16,191 588 16,779 (5,769)
2063 8,171 2,958 11,128 16,555 596 17,151 (6,023)
2064 8,247 3,002 11,249 16,919 605 17,524 (6,275)
2065 8,322 3,046 11,368 17,283 613 17,896 (6,528)
2066 8,397 3,090 11,487 17,646 622 18,268 (6,781)
2067 8,473 3,134 11,607 18,010 631 18,641 (7,034)
2068 8,549 3,178 11,727 18,374 639 19,013 (7,286)
2069 8,624 3,223 11,847 18,738 648 19,385 (7,539)
2070 8,699 3,268 11,967 19,101 656 19,758 (7,790)
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Table 7-6. Participating Utilities’ (50,000 — 99,999) Total Estimated Savings Compared to Participants'
Conservation WMS Supply Volumes (in acre-feet per year).
Conservation Activity Water Loss Reduction Total Savings from All Conservation WMS | Water Loss Reduction | Total Yearly WMS over
Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for (short)
Participating Utilities Participating Utilities Participating Utilities Participating Utilities | Participating Utilities |Participating Utilities
2015 4,168 3,469 7,637 1,289 122 1,411 6,226
2016 3,986 3,539 7,525 1,611 153 1,763 5,761
2017 4,210 3,609 7,819 1,611 183 1,794 6,025
2018 4,260 3,679 7,939 1,933 214 2,147 5,793
2019 4311 3,750 8,061 2,255 244 2,499 5,562
2020 4,364 3,820 8,184 2,899 275 3,174 5,010
2021 4,419 3,881 8,300 3,413 289 3,702 4,598
2022 4,479 3,942 8,421 3,927 304 4,231 4,190
2023 4,539 4,002 8,541 4,441 318 4,759 3,782
2024 4,597 4,063 8,660 4,955 332 5,287 3,373
2025 4,656 4,123 8,779 5,469 347 5,816 2,963
2026 4,715 4,184 8,898 5,983 361 6,344 2,554
2027 4,776 4,244 9,020 6,497 376 6,872 2,148
2028 4,836 4,304 9,141 7,011 390 7,401 1,740
2029 4,897 4,365 9,261 7,524 405 7,929 1,332
2030 4,957 4,425 9,382 8,038 419 8,457 925
2031 5,014 4,487 9,501 8,561 415 8,976 525
2032 5,072 4,549 9,621 9,083 411 9,494 127
2033 5,130 4,611 9,741 9,605 407 10,013 (271)
2034 5,189 4,673 9,861 10,127 404 10,531 (669)
2035 5,247 4,735 9,982 10,650 400 11,049 (1,068)
2036 5,305 4,797 10,102 11,172 396 11,568 (1,466)
2037 5,363 4,859 10,222 11,694 392 12,086 (1,864)
2038 5,421 4,921 10,342 12,216 388 12,604 (2,262)
2039 5,480 4,983 10,462 12,739 384 13,123 (2,661)
2040 5,538 5,045 10,583 13,261 380 13,641 (3,059)
2041 5,601 5,105 10,706 13,795 384 14,179 (3,474)
2042 5,664 5,165 10,829 14,329 388 14,717 (3,888)
2043 5,726 5,225 10,951 14,863 392 15,255 (4,304)
2044 5,788 5,285 11,074 15,397 396 15,792 (4,719)
2045 5,851 5,345 11,197 15,931 399 16,330 (5,133)
2046 5,914 5,405 11,320 16,465 403 16,868 (5,548)
2047 5,977 5,465 11,443 16,999 407 17,406 (5,963)
2048 6,040 5,526 11,566 17,532 411 17,943 (6,378)
2049 6,103 5,586 11,689 18,066 415 18,481 (6,792)
2050 6,166 5,646 11,812 18,600 418 19,019 (7,207)
2051 6,223 5,694 11,917 19,134 420 19,554 (7,637)
2052 6,281 5,742 12,023 19,667 422 20,089 (8,066)
2053 6,338 5,791 12,128 20,200 424 20,624 (8,496)
2054 6,394 5,839 12,233 20,733 426 21,159 (8,926)
2055 6,451 5,887 12,339 21,267 428 21,694 (9,356)
2056 6,509 5,935 12,444 21,800 430 22,229 (9,785)
2057 6,566 5,984 12,550 22,333 431 22,764 (10,215)
2058 6,623 6,032 12,655 22,866 433 23,300 (10,644)
2059 6,681 6,080 12,761 23,399 435 23,835 (11,074)
2060 6,738 6,129 12,867 23,933 437 24,370 (11,503)
2061 6,799 6,175 12,974 24,426 439 24,865 (11,891)
2062 6,859 6,222 13,081 24,920 441 25,361 (12,280)
2063 6,920 6,268 13,188 25,413 443 25,856 (12,668)
2064 6,981 6,315 13,295 25,907 445 26,352 (13,056)
2065 7,041 6,361 13,402 26,400 447 26,847 (13,444)
2066 7,103 6,408 13,511 26,893 449 27,342 (13,832)
2067 7,163 6,454 13,618 27,387 451 27,838 (14,220)
2068 7,224 6,501 13,725 27,880 453 28,333 (14,608)
2069 7,285 6,547 13,832 28,374 455 28,829 (14,996)
2070 7,345 6,594 13,939 28,867 457 29,324 (15,385)
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Table 7-7. Participating Utilities’ (Over 100,000) Total Estimated Savings Compared to Participants’
Conservation WMS Supply Volumes (in acre-feet per year).
Conservation Activity | Water Loss Reduction Total Savings from All | Conservation WMS | Water Loss Reduction Total Yearly WMS over
Year Savings for Savings (as of 2015) for |Conservation Activity for Volume for WMS Volume for Volume for (hort)
Participating Utilities | Participating Utilities Participating Utilities | Participating Utilities | Participating Utilities | Participating Utilities
2015 44,928 10,502 55,430 12,463 4,288 16,751 38,679
2016 58,057 11,672 69,729 15,579 5,360 20,939 48,791
2017 61,515 11,825 73,340 15,579 6,432 22,010 51,330
2018 61,547 11,979 73,525 18,694 7,504 26,198 47,327
2019 61,917 12,088 74,006 21,810 8,576 30,386 43,620
2020 62,406 12,198 74,604 28,042 9,648 37,689 36,915
2021 62,855 12,353 75,208 29,513 9,948 39,461 35,747
2022 63,415 12,509 75,923 30,984 10,249 41,233 34,690
2023 63,846 12,664 76,510 32,455 10,550 43,005 33,505
2024 64,275 12,844 77,118 33,926 10,851 44,777 32,341
2025 64,714 13,023 77,738 35,397 11,152 46,549 31,189
2026 64,384 13,197 77,582 36,868 11,453 48,321 29,261
2027 64,419 13,377 77,796 38,339 11,754 50,093 27,704
2028 64,609 13,557 78,166 39,810 12,055 51,864 26,301
2029 64,798 13,736 78,535 41,281 12,355 53,636 24,898
2030 64,988 13,916 78,905 42,752 12,656 55,408 23,496
2031 65,687 14,050 79,737 44,182 12,430 56,611 23,126
2032 66,386 14,184 80,570 45,611 12,203 57,814 22,756
2033 67,084 14,319 81,403 47,041 11,976 59,017 22,386
2034 67,781 14,452 82,234 48,470 11,749 60,220 22,014
2035 68,469 14,586 83,056 49,900 11,523 61,423 21,633
2036 69,016 14,720 83,736 51,330 11,296 62,625 21,111
2037 69,713 14,854 84,566 52,759 11,069 63,828 20,738
2038 70,418 14,988 85,405 54,189 10,842 65,031 20,374
2039 71,123 15,121 86,245 55,619 10,615 66,234 20,011
2040 71,829 15,255 87,084 57,048 10,389 67,437 19,647
2041 72,388 15,333 87,720 58,554 10,553 69,107 18,614
2042 72,945 15,411 88,355 60,060 10,716 70,777 17,579
2043 73,504 15,488 88,992 61,566 10,880 72,446 16,546
2044 74,061 15,567 89,628 63,072 11,044 74,116 15,511
2045 74,618 15,645 90,263 64,578 11,208 75,786 14,477
2046 75,188 15,723 90,911 66,084 11,371 77,456 13,455
2047 75,758 15,802 91,560 67,590 11,535 79,126 12,434
2048 76,330 15,880 92,210 69,096 11,699 80,795 11,414
2049 76,899 15,959 92,857 70,602 11,863 82,465 10,392
2050 77,469 16,037 93,506 72,108 12,027 84,135 9,371
2051 77,936 16,171 94,107 73,895 12,005 85,900 8,207
2052 78,402 16,304 94,707 75,682 11,983 87,665 7,042
2053 78,869 16,438 95,307 77,469 11,961 89,429 5,877
2054 79,335 16,574 95,909 79,255 11,939 91,194 4,715
2055 79,802 16,711 96,513 81,042 11,917 92,959 3,554
2056 80,268 16,847 97,115 82,829 11,895 94,724 2,391
2057 80,733 16,984 97,717 84,616 11,873 96,488 1,228
2058 81,200 17,120 98,320 86,403 11,851 98,253 67
2059 81,666 17,257 98,923 88,189 11,829 100,018 (1,095)
2060 82,133 17,393 99,526 89,976 11,807 101,783 (2,257)
2061 82,577 17,526 100,103 91,546 11,757 103,303 (3,200)
2062 83,020 17,660 100,680 93,116 11,708 104,823 (4,144)
2063 83,464 17,793 101,257 94,686 11,658 106,344 (5,087)
2064 83,907 17,929 101,836 96,255 11,609 107,864 (6,028)
2065 84,352 18,065 102,416 97,825 11,559 109,384 (6,968)
2066 84,796 18,201 102,997 99,395 11,510 110,905 (7,908)
2067 85,240 18,337 103,577 100,965 11,460 112,425 (8,848)
2068 85,683 18,473 104,156 102,535 11,411 113,945 (9,790)
2069 86,127 18,609 104,736 104,104 11,361 115,466 (10,730)
2070 86,572 18,745 105,317 105,674 11,312 116,986 (11,669)
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7.1 Participating Utilities’ Progress in Meeting Five-year Water
Conservation Plan Goals

Another task of this project required an assessment of whether participating individual utilities
were meeting their five-year water conservation plan goals.

These plans are required by the TWDB to contain 5- and 10-year goals for total GPCD and water
loss GPCD. %

Each individual report completed for this project includes in-depth analysis on whether these
goals are being attained.

Table 7-8 shows how many participating utilities by region were meeting their water
conservation plan goals for the year 2016, as well as if 5- and 10-year marks are being achieved.
For nearly all utilities, the five-year goal is set for 2019, and the 10-year goal is set for 2024,
because their most recent five-year conservation plan was drafted in 2014. Occasionally, these
goals are sooner or further out based on when the last plan was submitted.

Table 7-8. Individual Utility Goals Achievement by Region.
Total
Region Part_if:i_pat_ing Quantified Savings Only Meeting GPCD Most Cu.rrent (2015) Water Loss GPCD Most Current Total GPCD Meeting Total
Utilities in Goals Meeting Water Loss GPCD Goals GPCD Goals
Region
2016 | 5-year | 10-year 2016 | 5-year | 10-year 2016 | 5-year | 10-year

A 6 2 2 2 4 4 4 6 4 3
B 1 1 1 1 1 1 1 1 1 1
C 63 47 39 35 37 35 33 49 46 42
D 1 1 1 1 1 1 1 0 0 0
E 2 1 1 0 0 0 0 0 0
F 10 5 4 3 6 6 5 9 9 9
G 21 14 11 7 13 10 9 19 18 16
H 21 16 10 8 15 12 12 16 11 11
J 1 1 1 1 1 1 0 0 0
K 6 6 5 5 5 4 5 4 4
L 11 5 5 4 4 3 3 10 7 7
M 15 12 8 8 10 8 4 11 9 6
N 2 2 2 1 1 1 1 1
[o] 6 3 3 1 1 5 5 5
P 1 0 0 1 1 1 0 0

TEXAS 170 117 94 81 104 89 80 133 115 105

** The plans also have targets for residential GPCD and water loss as a percentage (rather than GPCD), but this
report does not address those goals.
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8 Activity Findings

As one might imagine, surveying utilities with service area populations as small as 1,000 people
and as large as 2.25 million people yielded quite the diversity of conservation activities being
implemented. Many utilities perform no conservation activities outside of reducing water loss,
while others vigorously pursue more than 35 unique measures.

By presenting activities with the highest incidence among participating utilities and showing the
savings they each yield statewide, water planners should be able to glean which ones are most
effective.

Table 8-1 shows the most prevalently implemented conservation activities in the state. The
values within the graph show how much these activities are saving statewide. In each regional
report completed for this project, these same 12 activity categories and their savings are broken
down for participating water planning regions.

For specific formulas used to quantify these activities, refer to Section 6.
Terms used in Table 8-1:

Water Loss Reduction — The amount of water savings (or loss)’” due to efforts that reduce leaks
and breaks, customer meter inaccuracy, data discrepancies, and other unaccounted-for water.

Water Rate Increases — Strategic increases to a utility's water service rates that result in reduced
consumption.

2x Watering Ordinance — An ordinance that permanently restricts outdoor watering schedules to
two times per week or less, year-round. Savings are assumed to increase at the same pace as
increasing demand over time.

Conservation Pricing — The use of rate structures that discourage the inefficient use or waste of
water.

AMI with Customer Portal — These portals, along with mobile applications and billing
statements, can provide customers with much more access to their water use data in simple and
compelling formats. This access and comparison with other customers' usage can reduce water
use through changed behavior, as well as provide an opportunity for other conservation programs
to be offered to the customer for increased adoption and additional savings. AMI systems
support leak notification and web portals with real-time data. Any water loss reduction savings
that these systems also yield were included in the water loss assessment of individual reports for
this project.

%% If water loss GPCD has increased from the utility's baseline or historic five-year average to its reported 2015
water loss audit level, then this value will be negative because more water is being lost than the baseline amount.
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Utility Outdoor Irrigation Audits — Audits performed on single-family residences by licensed
irrigators that work in-house at the utility. These audits reduce water by surveying current
outdoor water use, making recommendations, and occasionally installing or repairing equipment
to further curb use. Savings for this activity are assumed to have a 20 percent annual decay rate
as consumer behavior and the effectiveness of other audit features lessen over time (A&N
Technical Services, 2005).

Vendor Take-home Device Kits — Kits distributed by a third-party vendor to students that include
water conserving devices, including showerheads, kitchen and bathroom aerators, toilet flappers,
and leak detectors. Savings for the showerhead in these kits were counted separately from
savings in the accelerated PCS category. Each item in the kit is conservatively assumed to have a
five-year useful life and an adoption rate of 15 percent for all kits distributed (Frontier
Associates, 2015).

Vendor Retrofit Program — Third-party vendor that carries out a program targeting multi-family
residential, hotel, and commercial customers. The company's work consists of identifying and
repairing all leaks and drips, rebuilding existing toilets, and replacing sink aerators. This program
operates outside of the utility's top-down planned efforts and is achieving notable savings, so it
was deemed necessary to account for its results. Savings from the toilet-rebuilding portion of the
program were counted separately from savings in the accelerated PCS category.

Rainwater Barrels — Barrels and other rainwater collection systems that store rain for later use
and replace potable water. A 10-year useful life is assumed for most barrels (GDS Associates,
2002).

Vendor Outdoor Irrigation Audits — Third-party contractor that performs audits on single-family
residences similar to those conducted by in-house utility staff. Savings for this activity are
assumed to have a 20 percent annual decay rate as consumer behavior and the effectiveness of
other audit features lessen over time (A&N Technical Services, 2005).

Accelerated PCS — By offering rebates or other incentives, directly replacing fixtures, or by
giving away various items, utilities can accelerate anticipated passive PCS.

Other — Savings from any conservation activities not included in the other categories. All
specific savings from these activities are quantified in detail in individual utility reports.

40



Table 8-1.

Savings from Most Widely Used Conservation Activities (in acre-feet per year).

Vendor Take- Vendor Total Savings
Year Water Loss Water Rate 2xWatering | Conservation AMI with Utility Outdoor | b e | Vendor Retrofit | - Rainwater Outdoor | Accelerated Other from All
Reduction Increases Ordinance Pricing Customer Portal | Irrigation Audits its Program Barrels Irrigation PCS Conservation

Activity
2015 48,047 26,886 91,644 11,420 5,717 573 1,188 720 117 106 7,504 20,233 214,408
2016 51,928 54,929 103,146 11,604 5,752 477 1,188 1,230 114 108 7,845 22,056 260,590
2017 52,631 64,686 107,992 11,788 7,145 328 964 1,230 106 74 7,846 18,425 273,381
2018 53,334 65,244 109,402 11,973 7,187 135 720 1,230 98 45 7,847 17,114 274,444
2019 53,902 65,804 110,812 12,157 7,228 68 460 1,230 89 23 7,845 16,722 276,408
2020 54,473 66,358 112,223 12,342 7,270 24 228 1,230 86 7 7,872 16,616 278,747
2021 55,206 66,919 113,662 12,526 7,312 1 1,230 77 7,910 16,348 281,206
2022 55,939 67,476 115,101 12,711 7,353 1,230 65 7,828 16,327 284,042
2023 56,672 68,034 116,540 12,898 7,395 1,230 52 7,783 15,862 286,475
2024 57,472 68,588 117,979 13,083 7,437 1,230 30 7,758 15,390 288,967
2025 58,272 69,145 119,418 13,267 7,478 1,230 8 7,741 14,931 291,497
2026 59,056 69,709 120,857 13,452 7,520 1,230 1 7,741 12,084 291,650
2027 59,857 70,266 122,296 13,636 7,562 1,230 7,741 10,356 292,948
2028 60,657 70,826 123,735 13,821 7,603 1,230 7,741 9,100 294,714
2029 61,457 71,381 125,174 14,005 7,645 1,230 7,741 7,844 296,481
2030 62,258 71,941 126,613 14,190 7,687 1,230 7,741 6,588 298,248
2031 62,910 72,543 128,285 14,397 7,724 1,230 7,741 6,567 301,402
2032 63,564 73,160 129,957 14,604 7,760 1,230 7,741 6,545 304,558
2033 64,217 73,762 131,628 14,811 7,797 1,230 7,741 6,524 307,711
2034 64,875 74,363 133,300 15,016 7,834 1,230 7,741 6,502 310,868
2035 65,534 74,977 134,972 15,223 7,871 1,230 7,741 6,443 313,992
2036 66,193 75,585 136,644 15,430 7,908 1,230 7,741 5,956 316,689
2037 66,852 76,189 138,316 15,637 7,945 1,230 7,741 5,929 319,842
2038 67,511 76,797 139,988 15,841 7,982 1,230 7,741 5,929 323,020
2039 68,169 77,404 141,660 16,049 8,019 1,230 7,741 5,930 326,204
2040 68,828 78,009 143,332 16,256 8,056 1,230 7,741 5,930 329,382
2041 69,319 78,603 144,631 16,425 8,097 1,230 7,741 5,937 331,983
2042 69,811 79,187 145,929 16,592 8,137 1,230 7,741 5,944 334,573
2043 70,303 79,772 147,228 16,761 8,178 1,230 7,741 5,952 337,168
2044 70,802 80,353 148,527 16,931 8,218 1,230 7,741 5,959 339,762
2045 71,302 80,941 149,826 17,101 8,259 1,230 7,741 5,961 342,363
2046 71,801 81,529 151,125 17,267 8,299 1,230 7,741 6,006 344,998
2047 72,301 82,116 152,423 17,437 8,340 1,230 7,741 6,051 347,639
2048 72,800 82,704 153,722 17,606 8,380 1,230 7,741 6,096 350,280
2049 73,300 83,288 155,021 17,776 8,421 1,230 7,741 6,141 352,918
2050 73,799 83,876 156,320 17,942 8,461 1,230 7,741 6,186 355,555
2051 74,427 84,441 157,379 18,105 8,504 1,230 7,741 6,217 358,047
2052 75,056 85,007 158,438 18,267 8,547 1,230 7,741 6,248 360,539
2053 75,685 85,575 159,497 18,426 8,589 1,230 7,741 6,279 363,028
2054 76,323 86,144 160,556 18,589 8,632 1,230 7,741 6,310 365,526
2055 76,960 86,715 161,615 18,748 8,674 1,230 7,741 6,341 368,027
2056 77,598 87,278 162,674 18,911 8,717 1,230 7,741 6,372 370,522
2057 78,236 87,843 163,733 19,070 8,759 1,230 7,741 6,403 373,017
2058 78,874 88,415 164,792 19,232 8,802 1,230 7,741 6,434 375,521
2059 79,512 88,986 165,851 19,392 8,844 1,230 7,741 6,465 378,023
2060 80,149 89,551 166,910 19,554 8,887 1,230 7,741 6,496 380,523
2061 80,823 90,092 167,918 19,737 8,932 1,230 7,741 6,530 383,007
2062 81,496 90,633 168,925 19,919 8,977 1,230 7,741 6,564 385,488
2063 82,170 91,174 169,933 20,102 9,022 1,230 7,741 6,598 387,969
2064 82,855 91,715 170,941 20,284 9,067 1,230 7,741 6,632 390,464
2065 83,540 92,249 171,949 20,470 9,112 1,230 7,741 6,666 392,960
2066 84,225 92,793 172,957 20,652 9,157 1,230 7,741 6,700 395,458
2067 84,910 93,337 173,965 20,835 9,202 1,230 7,741 6,734 397,954
2068 85,595 93,878 174,972 21,017 9,247 1,230 7,741 6,768 400,449
2069 86,280 94,419 175,980 21,200 9,292 1,230 7,741 6,802 402,945
2070 86,969 94,956 176,988 21,385 9,337 1,230 7,741 6,836 405,446

Table 8-2 displays the number of utilities performing each of these 12 activity categories. In
addition, it also isolates four utility population strata—Under 10,000; 10,000 to 49,000; 50,000
to 99,000; and over 100,000—to show how many of each size classification implements each
activity, as well as the average number of activities performed.

Table 8-2.

Number of Utilities Implementing Most Widely Used Conservation Activities by Population

Strata.
. . o Vendor
2020 Population R R AMI with |Utility Outdoor|Vendor Take-| Vendor .
I Water Loss | Water Rate | 2x Watering | Conservation P . ) Rainwater | Outdoor [Accelerated Total Average
of Participating N ) . Customer Irrigation home Device | Retrofit o Other o I~
Reduction | Increases | Ordinance Pricing N . Barrels Irrigation PCS Activities | Per Utility
Utilities Portal Audits Kits Program N
Audits
Total Under 10K 37 26 5 3 0 3 2 1 1 0 1 1 80 22
Total 10K-49K 73 39 19 6 0 2 9 4 0 2 7 3 164 22
Total 50-99K 24 17 6 2 3 7 3 3 9 2 7 6 89 3.7
Total Over 100K 36 33 16 4 3 5 8 1 8 5 9 76 214 5.9
TEXAS 170 115 46 15 6 17 22 19 18 9 24 86 547 3.2
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Table 8-3 shows how many utilities in each region implement these most widely used activities.

Table 8-3. Number of Utilities Implementing Most Widely Used Conservation Activities by Region.
N . AMI with Utility Outdoor | Vendor Take- N . Vendor
Region Water L.oss Water Rate | 2x W.atermg Const?ryatlon Customer | Irrigation Audits| home Device Vendor Retrofit Rain Ot..ltdc.mr Accelerated Other T-o!iall Avera‘g-e Per
Reduction | Increases | Ordinance Pricing . Program Barrels Irrigation PCs Activities Utility
Portal (SF) Kits "
Audits
A 6 5 0 0 0 0 0 1 1 0 1 0 14 2.3
B 1 1 1 0 1 0 0 0 0 0 0 0 4 4.0
C 63 49 31 3 3 6 3 14 3 5 6 27 213 3.4
D 1 0 0 1 0 0 0 0 0 0 0 0 2 2.0
E 2 0 2 0 0 0 0 0 0 0 1 3 8 4.0
F 10 7 1 0 0 0 0 0 0 0 0 0 18 1.8
G 21 13 2 2 1 4 1 1 5 1 4 3 58 2.8
H 21 10 2 4 1 1 15 3 3 3 2 1 66 3.1
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0
J 2 1 0 0 0 0 0 0 0 0 0 0 3 1.5
K 8 5 6 2 0 4 1 0 3 0 4 24 57 71
L 1 7 0 0 0 2 1 0 2 0 5 27 55 5.0
M 15 9 0 1 0 0 1 0 0 0 1 0 27 1.8
N 2 1 0 0 0 0 0 0 1 0 0 0 4 2.0
o 6 6 1 2 0 0 0 0 0 0 0 1 16 2.7
P 1 1 0 0 0 0 0 0 0 0 0 0 2 2.0
TEXAS 170 115 46 15 6 17 22 19 18 9 24 86 547 3.2

8.1 Ordinances Permanently Limiting Outdoor Watering to Twice Per Week
(or less)

Twice-per-week outdoor watering ordinances save the most water of any commonly performed
activity. Project data show that since 2011, 46 of the 170 participating utilities statewide have
adopted the measure with 31 of those utilities located in Region C. With only 45 utilities
pursuing this activity, it is estimated that this activity will be saving 112,223 acre-feet of water
annually by 2020. By comparison, water loss reduction, which is an activity undertaken by all
170 participating utilities in the study, is projected to yield 54,473 acre-feet annually in 2020.

This activity has the added benefits of growing in savings as utility demand grows, permanency,
and no direct cost to the customer. In fact, when using less water outdoors, customers will save
money over time.

9 QObservations on BMPs

In 2013, the TWDB released its “Water Conservation Best Management Practices: Best
Management Practices for Municipal Water Users Guide” (Texas Water Development Board,
2013). The report was an update from a study originally compiled in 2004 and identifies 26
BMPs for municipal water users to consider, seven of which were updated from the 2004 report.
One of the sections of the report offers guidance on how to quantify savings from these BMPs.

e The BMPs are considered a useful reference for utilities motivated to conserve. They
have been vetted and revised by stakeholder groups such as the Water Conservation

Advisory Council.

e Awareness of the Texas Water Development Board’s BMPs is high.
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o Utility staff, consultants, and regional planners refer to BMPs throughout their reports.

e Current TWDB reporting requirements includes a census of BMPs employed and
estimated savings.

e Asatool for guidance they generally take a “top-down” approach when estimating
savings, i.e. comparing consumption after the implementation of the activity to the water
usage before the implementation of the BMP.

e Ofthe 26 BMPs, 14 of them roughly correlated to the measurable activities identified in
this report. Of those 14, seven were similar to the PCS activities in this report. They had
to do with toilets, aerators, and showerheads. Outdoor audits and surveys were four more
that aligned generally with activities in this report. Conservation pricing, rain barrels, and
water waste ordinances could also be aligned with this report.

e A census of which BMPs are being employed by individual utilities is required in the
annual conservation reports. However, it was noted that there was some confusion on
how the census was to be filled out.

e Some of the BMPs are rather broad in scope and sometimes instructions do not cover all
possible interpretations. For example, BMP 7.4 calls for replacement of old shower
heads, aerators, and toilet flappers. So when asked, a utility staff can answer “yes” to the
question of implementation of this BMP even if their effort is to give away aerators and
rain gauges at a local annual festival. They could also count this activity in 6.1 Public
Information.

e There were several instances in the regional reports where the report authors lamented
about the difficulty of estimating savings for BMPs. Many regional reports called for
more data and guidance. Several of the recommended methods of quantifying savings
require significant time and record keeping. They may not be practical for the
overwhelming number of WUGs.

e Ifa “bottom-up” approach to measuring and quantifying water conservation is adopted,
the Water Conservation Advisory Council should assist in aligning BMPs with specific
conservation activities. A “bottom-up” approach allows for more granular analysis of
specific activities, and the BMPs and specific activities should eventually align.

To summarize, the TWDB’s BMPs are highly regarded, well thought through methods of
conserving water. And yet, for the purpose of measuring results, they are not well suited. With
the help of stakeholders and a better, easier way to analyze data, the process of measuring the
results of implementing BMPs could improve. Stakeholder involvement would be important in
the development of a “bottom-up” approach to enhance the quantification of savings.
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10 Recommendations

The following recommendations are focused on answering the question:

How can the state continue to meet the conservation supply volumes outlined in the State
Water Plan?

1. The RWPGs can play a vital role to educate, but should not be expected to drive
conservation efforts.

While the RWPGs obviously play a vital role in planning and ensuring that Texas’ future overall
water needs are met, ensuring that conservation supply volumes are met is not a role they are
particularly well suited for. The composition, frequency of official meetings, and other functions
they assume make it difficult for these entities to really increase implementation of conservation
measures.

However, simply communicating the existence of recommended conservation supply volumes to
the WUGs in their group could still be valuable.

2. Wholesale water providers (WWPs) should function as key stakeholders and
drivers of monitoring, measuring, and reporting conservation activity to their
customer cities and utilities.

WWPs are uniquely positioned to encourage conservation and achieve actionable results. These
entities set water purchase rates and form water delivery contracts—two instances that provide
opportunities to introduce conservation incentives. They have a direct interest in conserving as
their water systems are expected to shoulder the burden of rapidly increasing populations and
water demand. WWPs can also carry out district or system-wide conservation initiatives that can
be adopted by cities with lesser resources.

The TWDB's Water Conservation Advisory Council recently adopted BMP that outlines this
purpose and forward-thinking WWPs, such as Dallas Water Utilities, Lower Colorado River
Authority, North Texas Municipal Water District, Tarrant Regional Water District, Upper Trinity
Regional Water District, and others are already advancing this concept.

Here are several ways mentioned that WWPs can assist their customers with conservation:

e  WWP conduct yearly water conservation plan implementation surveys to monitor
progress of individual customer plan implementation and to quantify water savings
from implementation of customer programs where possible.

e Develop a tracking system to track technical assistance and outreach activities

e Development of model water conservation plans and drought contingency plans that
could be adopted by WWP customers

e Assistance to customers developing their own water conservation plans and drought
contingency plans.
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e Researching and providing advice on how to implement specific conservation
programs or measures (Texas Water Development Board, 2013a)

3. Consider using a stakeholder group to form a consensus on savings estimates for
activities being implemented throughout Texas

For many activities surveyed during this project, there are numerous credible studies that have
been performed to determine reliable savings estimates. There are also similar techniques used to
quantify savings for many of them. However, it would be useful and lend credibility to any
future projects similar to this one, if stakeholders specific to the Texas water community could
agree upon the most reliable estimates for as many activities as possible being performed
throughout the state. As it stands, much of this information is only available from many different
sources. A stakeholder group could centralize the effort and serve as a repository for agreed-
upon savings estimates.

Quantifying water conservation is a process with inherent variables across regions and from
utility to utility, but it is possible using the wealth of resources already available in the field to
develop Texas-specific estimates for most activities being implemented in the state. Having
those estimates would allow the work performed for this project to be repeated with more
confidence, buy-in from interested entities, and widely accepted results.

4. Utilities should consider the suggested activities listed in each of the individual
reports issued as part of this project.

Up to four activities were chosen as potential suggested activities in individual reports. These
activities are: AMI systems with customer engagement portal, twice-per-week (or less) outdoor
watering ordinances, strategic water rate increases, and rain barrels.

Activities were chosen because they are:

Achievable

Prevalence of vendors that can actually implement them
Acceptability to city councils, MUD boards, et al.
Easily adopted

Cost effective

Yield high savings

Suggested strategies were chosen with the purpose of saving enough water to cover any
shortages that a WUG may be facing in meeting its municipal conservation goals as
recommended in their regional plan. Suggestions were also made to utilities that are meeting
their goals, but may want to do more. The following is a description of the recommended
strategies and why they were chosen. Also included is a brief explanation of why some other
strategies — while effective— were not recommended.
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AMI System with Customer Engagement Portal

This activity was included because of the potential AMI offers statewide. Interviews conducted
around the state revealed that many utilities, from the smallest to the largest are considering
some level of implementation of AMI. Of the 170 participating utilities, 89 already have some
form of automated system. It is popular because it is effective in helping utility staff and their
customers to have a better understanding of water usage. It helps detect leaks and saves
administrative expenses, and as technology continues to improve, the feasibility of AMI can
perform more functions and provide more data.

AMI is the most expensive recommendation, but can be eligible for favorable financing from the
TWDB. Favorable financing and administrative savings makes AMI an achievable activity.

In addition, customer portals, along with mobile applications and billing statements, can provide
customers with much more access to their water use data in simple and compelling formats. This
access and comparison with other customers' usage can reduce water use through changed
behavior, as well as provide an opportunity for other conservation programs to be offered to the
customer for increased adoption and additional savings. AMI systems support leak notification
and web portals with real-time data.

Twice-per-week (or less) Outdoor Watering Ordinances

A twice-per-week (or less) watering ordinance is the most effective activity in terms of saving
water. The impact of these ordinances can easily be seen in Region C. Within Region C, of the
63 participating utilities, 31 have implemented a twice-per-week outdoor watering ordinance.
With ordinances in place, participating utilities are estimated to exceed their collective supply
volumes by 64,277 acre-feet per year in 2020. Without such ordinances, those utilities are
estimated to exceed their volumes by only 6,717 acre-feet per year in 2020. The ordinances are
having a major impact on saving water. It also shows that the concept of twice-per-week is
gaining momentum, and that the activity is achievable and returns outstanding water savings.

This recommendation has best results where there is a proliferation of outdoor watering systems,
such as larger cities and suburbs. However, any community can benefit by some degree of

managing outdoor use.

There is no immediate cost to implementing an ordinance, however, this activity will have an
immediate impact on revenues and should be planned for in the budget process.

Outstanding results, ease of implementation, and growing acceptance makes twice-per-week
ordinances an activity that should be given serious consideration.

Water Rate Increases

Conservation pricing and water rate increases can be used to effectively target high-volume
customers, while also maintaining revenue requirements. The project recommended this activity
to illustrate savings that could contribute to meeting supply volumes with low cost to the utility.
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Determining the right balance and consideration to customers is an exercise unique to each
individual utility. By providing savings estimates associated with this measure, utility staff can
consider this benefit along with other factors that may make raising water rates the right
decision.

Rain Barrels

Rain barrels are growing in popularity. They produce the lowest water savings of the four
recommended activities, but they are a great first step in establishing a proactive conservation
program.

The public easily understands the purpose of a rain barrel, making it an easily adopted measure
for customers while also offering an opportunity to engender positive customer relations through
sales, rebates, and give-away events. Vendors are plentiful and there are many ways to promote
their use.

Activities Not Recommended

There are many other effective activities going on around the state that were not specifically
recommend for various reasons. For example, activities that contribute to plumbing code savings
are well known and quantifiable. However, these savings are going to be realized over time
without any specific action by the utilities. Recommendations were made to enhance the suite of
activities being employed by the utilities.

Outdoor water audits and budgets are another useful tool in a conservation program that can
yield results. However, this activity requires time, money, and expertise. Most utilities do not
have the ability to provide all the necessary resources for this activity. The goal of this project’s
recommendations was to provide suggestions that would actually be considered and eventually
implemented.

The methodology and formulas provided with this report could allow utilities to explore
hypothetical scenarios. Various options could be studied based on many factors including
estimates of savings potential. However, that, too, is a complicated process not likely to be
widely pursued.

Section 11 describes a practical way to quantify conservation activities using an easy-to-
understand web-based dashboard that will make savings estimates a process that any utility could
benefit from. Such a system will make it easier for utilities to design a custom-made
conservation program suited to their own specifics needs and limitations.
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11 Practical Method to Estimate and Measure the Implementation
of Recommended Municipal Water Conservation Activities in

the State Water Plan
The method used to execute this project proved to be thorough, highly detailed at the utility

level, and malleable to changes along the way. However, it also proved to be time consuming for
project staff and required much of participating utility's staff.

TWDB's 2012 quantification report recommended three ways that similar work could be
accomplished (BBC Research and Consulting, 2012).

1.
2.

Develop consistent regional and statewide conservation savings estimates;

Develop a potential tool to standardize and improve provider-level water use data and
conservation savings estimates; and

Develop a common data collection and reporting system that would create a robust
database of water conservation data.

The findings of this report concur with those recommendations, but with modern updates to what
can now be achieved. It is recommended that the TWDB adopt a dynamic, easy-to-use web
application that streamlines these processes and:

Combines bottom-up approaches to quantification conducted by some of the largest
utilities with the top-down approaches used by states

Makes data collection more accurate every year and eventually real-time

Makes the water conservation state planning function based on yearly projections and
able to be updated based on real savings being achieved in the field

Instills higher confidence in conservation volumes that are being achieved every year
instead of more uncertain decadal volumes being formulated every five years

Allows the quantification process to be performed for utilities that would not be able
to otherwise due to limited staff time and resources

Because of ease of use, allows many more utilities to participate in the quantification
process every year to gain a fuller picture of conservation being achieved

Provides utilities with clear, easy-to-understand visual results related to goal
achievement and tracking progress
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12 Additional Resources

Alliance for Water Efficiency
http://www.allianceforwaterefficiency.org

American Water Works Association
https://www.awwa.org

Save Texas Water — Water Conservation Advisory Council
http://www.savetexaswater.org
http://www.savetexaswater.org/bmp/

Texas Water Foundation
http://www.texaswater.org

Water Efficiency Network Trainings
http://www.texaswater.org/ctwen/
https://www.lonestargcd.org/water-efficient/
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Appendix A — Participating Utilities’ Total Estimated
Savings Compared to Participants’ Water Management
Strategies Supply Volumes



Participating Utilities’ Total Estimated Savings Compared to Their Collective
Conservation WMS Supply Volumes (in acre-feet per year) by Region

Terms used in Tables A1-A15:
Conservation Activity Savings for Participating Utilities — All quantified activities currently

being performed by participating utilities, excluding savings from water loss reduction. The
summary of these savings can be referenced in Table 8-1.

Water Loss Reduction Savings (as of 2015) for Participating Ultilities — The volume the
participating utilities are realizing from water loss reduction. For individual utilities, savings is
determined by taking the difference between the baseline' for water loss GPCD and most recent
water loss GPCD reported in the 2015 water loss audit on file with TWDB.

Total Savings from All Conservation Activity for Participating Utilities — The sum of
Conservation Activity Savings for Participating Utilities and Water Loss Reduction Savings (as
of 2015) for Participating Utilities.

Conservation WMS Volume for Participating Utilities — The sum of the recommended municipal
water conservation supply volumes in the regional plan for decades ranging from 2020 to 2070
for participating utilities.

Water Loss Reduction WMS Volume for Participating Utilities — Some regional water plans
have a separate WMS volume for water conservation and for water loss reduction for each
decade. If any of the participating WUGS has a separate WMS volume for water loss reduction,
this column will have values other than zero.

Total Yearly WMS Volume for Participating Utilities — The sum of Conservation WMS Volume
for Participating Utilities and Water Loss Reduction WMS Volume for Participating Utilities.

Over (Short) — The volume that the participating utilities’ total quantified savings estimates for
all current conservation activities (since 2011), including water loss reduction, are over or below
the recommended total WMS supply volume for municipal water conservation in the regional
water plan for those utilities. If the amount falls below the WMS volume, it will appear in
parentheses.

" In the absence of having a baseline figure provided by the TWDB or utility staff, the historic five-year average for
water loss GPCD from the utility's most recently submitted five-year water conservation plan was used.



Table A-1.

Region A Participating Utilities’ Total Estimated Savings Compared to Their Collective
Conservation WMS Supply Volumes (in acre-feet per year).

Conservation Activity

Water Loss Reduction

Total Savings from All

Conservation WMS

Water Loss Reduction

Total Yearly WMS

Over

Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for (short)
Participating Utilities Participating Utilities Participating Utilities Participating Utilities | Participating Utilities | Participating Utilities
2015 761 1,287 2,047 1,005 0 1,005 1,042
2016 1,111 1,300 2,410 1,256 0 1,256 1,154
2017 1,151 1,313 2,464 1,256 0 1,256 1,207
2018 1,163 1,326 2,489 1,508 0 1,508 981
2019 1,175 1,340 2,515 1,759 0 1,759 755
2020 1,187 1,353 2,540 2,262 0 2,262 278
2021 1,199 1,369 2,568 2,287 0 2,287 281
2022 1,211 1,386 2,596 2,312 0 2,312 284
2023 1,223 1,402 2,625 2,337 0 2,337 288
2024 1,235 1,418 2,653 2,362 0 2,362 291
2025 1,247 1,434 2,681 2,387 0 2,387 294
2026 1,258 1,450 2,709 2,413 0 2,413 296
2027 1,271 1,466 2,737 2,438 0 2,438 299
2028 1,283 1,483 2,765 2,463 0 2,463 302
2029 1,295 1,499 2,793 2,488 0 2,488 305
2030 1,307 1,515 2,822 2,512 0 2,512 309
2031 1,320 1,531 2,852 2,537 0 2,537 315
2032 1,333 1,548 2,881 2,560 0 2,560 321
2033 1,347 1,564 2,911 2,583 0 2,583 328
2034 1,360 1,581 2,941 2,607 0 2,607 334
2035 1,373 1,597 2,970 2,630 0 2,630 340
2036 1,386 1,613 3,000 2,653 0 2,653 347
2037 1,400 1,630 3,029 2,677 0 2,677 353
2038 1,413 1,646 3,059 2,700 0 2,700 359
2039 1,426 1,663 3,089 2,723 0 2,723 365
2040 1,439 1,679 3,118 2,744 0 2,744 371
2041 1,453 1,696 3,149 2,771 0 2,771 378
2042 1,467 1,712 3,180 2,795 0 2,795 385
2043 1,481 1,729 3,210 2,819 0 2,819 391
2044 1,496 1,745 3,241 2,843 0 2,843 398
2045 1,510 1,762 3,272 2,867 0 2,867 404
2046 1,524 1,778 3,302 2,892 0 2,892 411
2047 1,538 1,795 3,333 2,916 0 2,916 417
2048 1,552 1,812 3,364 2,940 0 2,940 424
2049 1,566 1,828 3,394 2,964 0 2,964 430
2050 1,580 1,845 3,425 2,986 0 2,986 437
2051 1,596 1,863 3,459 3,015 0 3,015 444
2052 1,612 1,881 3,493 3,042 0 3,042 451
2053 1,627 1,900 3,527 3,069 0 3,069 458
2054 1,643 1,918 3,561 3,096 0 3,096 465
2055 1,658 1,936 3,595 3,122 0 3,122 472
2056 1,674 1,955 3,628 3,149 0 3,149 479
2057 1,689 1,973 3,662 3,176 0 3,176 486
2058 1,705 1,991 3,696 3,203 0 3,203 493
2059 1,721 2,010 3,730 3,230 0 3,230 500
2060 1,736 2,028 3,764 3,255 0 3,255 507
2061 1,752 2,047 3,800 3,285 0 3,285 515
2062 1,769 2,067 3,835 3,313 0 3,313 523
2063 1,785 2,086 3,871 3,340 0 3,340 531
2064 1,801 2,106 3,907 3,368 0 3,368 538
2065 1,817 2,125 3,942 3,396 0 3,396 546
2066 1,833 2,145 3,978 3,424 0 3,424 554
2067 1,850 2,164 4,014 3,452 0 3,452 562
2068 1,866 2,183 4,049 3,479 0 3,479 570
2069 1,882 2,203 4,085 3,507 0 3,507 578
2070 1,898 2,222 4,120 3,534 0 3,534 585




Table A-2.

Region B Participating Utilities’ Total Estimated Savings Compared to Their Collective
Conservation WMS Supply Volumes (in acre-feet per year).

Conservation Activity

Water Loss Reduction

Total Savings from All

Conservation WMS

Water Loss Reduction

Total Yearly WMS

Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for (s(:::;)
Participating Utilities | Participating Utilities Participating Utilities Participating Utilities | Participating Utilities |Participating Utilities

2015 3,290 1,915 5,205 1,993 0 1,993 3,212
2016 3,292 1,919 5,211 2,491 0 2,491 2,720
2017 3,506 1,922 5,428 2,491 0 2,491 2,937
2018 3,508 1,925 5,434 2,989 0 2,989 2,444
2019 3,511 1,929 5,440 3,488 0 3,488 1,952
2020 3,513 1,932 5,445 4,484 0 4,484 961

2021 3,515 1,939 5,455 4,484 0 4,484 971

2022 3,518 1,946 5,464 4,484 0 4,484 980

2023 3,520 1,953 5,474 4,484 0 4,484 990

2024 3,523 1,961 5,483 4,484 0 4,484 999

2025 3,525 1,968 5,492 4,484 0 4,484 1,008
2026 3,527 1,975 5,502 4,484 0 4,484 1,018
2027 3,530 1,982 5,511 4,484 0 4,484 1,027
2028 3,532 1,989 5,521 4,484 0 4,484 1,037
2029 3,534 1,996 5,530 4,484 0 4,484 1,046
2030 3,537 2,003 5,540 4,484 0 4,484 1,056
2031 3,538 2,008 5,546 4,484 0 4,484 1,062
2032 3,540 2,014 5,553 4,484 0 4,484 1,069
2033 3,541 2,019 5,560 4,484 0 4,484 1,076
2034 3,542 2,025 5,567 4,484 0 4,484 1,083
2035 3,544 2,030 5,574 4,484 0 4,484 1,090
2036 3,545 2,036 5,581 4,484 0 4,484 1,097
2037 3,547 2,041 5,588 4,484 0 4,484 1,104
2038 3,548 2,047 5,595 4,484 0 4,484 1,111
2039 3,549 2,053 5,602 4,484 0 4,484 1,118
2040 3,551 2,058 5,609 4,484 0 4,484 1,125
2041 3,553 2,062 5,615 4,484 0 4,484 1,131
2042 3,555 2,066 5,621 4,484 0 4,484 1,137
2043 3,557 2,070 5,627 4,484 0 4,484 1,143
2044 3,560 2,074 5,633 4,484 0 4,484 1,149
2045 3,562 2,077 5,639 4,484 0 4,484 1,155
2046 3,564 2,081 5,645 4,484 0 4,484 1,161
2047 3,566 2,085 5,651 4,484 0 4,484 1,167
2048 3,568 2,089 5,657 4,484 0 4,484 1,173
2049 3,571 2,093 5,664 4,484 0 4,484 1,180
2050 3,573 2,097 5,670 4,484 0 4,484 1,186
2051 3,578 2,101 5,679 4,484 0 4,484 1,195
2052 3,584 2,104 5,688 4,484 0 4,484 1,204
2053 3,589 2,108 5,697 4,484 0 4,484 1,213
2054 3,595 2,112 5,706 4,484 0 4,484 1,222
2055 3,600 2,115 5,715 4,484 0 4,484 1,231
2056 3,606 2,119 5,725 4,484 0 4,484 1,241
2057 3,611 2,123 5,734 4,484 0 4,484 1,250
2058 3,616 2,126 5,743 4,484 0 4,484 1,259
2059 3,622 2,130 5,752 4,484 0 4,484 1,268
2060 3,627 2,134 5,761 4,484 0 4,484 1,277
2061 3,633 2,137 5,770 4,484 0 4,484 1,286
2062 3,638 2,140 5,778 4,484 0 4,484 1,294
2063 3,643 2,143 5,787 4,484 0 4,484 1,303
2064 3,649 2,146 5,795 4,484 0 4,484 1,311
2065 3,654 2,150 5,804 4,484 0 4,484 1,320
2066 3,659 2,153 5,812 4,484 0 4,484 1,328
2067 3,665 2,156 5,820 4,484 0 4,484 1,336
2068 3,670 2,159 5,829 4,484 0 4,484 1,345
2069 3,675 2,162 5,837 4,484 0 4,484 1,353
2070 3,680 2,165 5,846 4,484 0 4,484 1,362




Table A-3.

Region C Participating Utilities’ Total Estimated Savings Compared to Their Collective
Conservation WMS Supply Volumes (in acre-feet per year).

Conservation Activity

Water Loss Reduction

Total Savings from All

Conservation WMS

Water Loss Reduction

Total Yearly WMS

Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for (;:1‘;(:':)
Participating Utilities Participating Utilities Participating Utilities Participating Utilities | Participating Utilities | Participating Utilities
2015 80,840 18,700 99,540 11,566 10,685 22,252 77,289
2016 95,085 19,101 114,186 14,458 13,357 27,815 86,371
2017 98,150 19,395 117,545 14,458 16,028 30,486 87,058
2018 99,014 19,689 118,703 17,350 18,699 36,049 82,654
2019 99,831 19,984 119,814 20,241 21,371 41,612 78,202
2020 100,781 20,279 121,060 26,024 24,042 50,067 70,994
2021 101,777 20,707 122,484 28,658 24,275 52,933 69,551
2022 102,825 21,135 123,960 31,291 24,508 55,799 68,160
2023 103,534 21,563 125,097 33,925 24,741 58,666 66,431
2024 104,241 21,985 126,226 36,558 24,974 61,532 64,693
2025 104,954 22,407 127,361 39,192 25,207 64,399 62,962
2026 105,672 22,829 128,501 41,825 25,440 67,265 61,236
2027 106,736 23,251 129,987 44,459 25,673 70,132 59,856
2028 107,803 23,673 131,477 47,092 25,906 72,998 58,478
2029 108,867 24,095 132,963 49,725 26,139 75,865 57,098
2030 109,935 24,517 134,452 52,359 26,373 78,732 55,720
2031 111,268 24,812 136,080 54,711 24,915 79,626 56,454
2032 112,607 25,106 137,713 57,063 23,457 80,521 57,193
2033 113,940 25,401 139,341 59,416 22,000 81,415 57,925
2034 115,272 25,699 140,971 61,768 20,542 82,310 58,661
2035 116,608 25,996 142,604 64,120 19,084 83,205 59,400
2036 117,944 26,294 144,238 66,472 17,627 84,099 60,139
2037 119,277 26,591 145,868 68,825 16,169 84,994 60,874
2038 120,613 26,889 147,502 71,177 14,711 85,888 61,613
2039 121,949 27,186 149,135 73,529 13,254 86,783 62,352
2040 123,282 27,484 150,765 75,881 11,796 87,677 63,088
2041 124,291 27,620 151,911 76,931 11,521 88,452 63,459
2042 125,294 27,756 153,050 77,981 11,245 89,226 63,824
2043 126,303 27,892 154,195 79,031 10,970 90,000 64,195
2044 127,306 28,034 155,340 80,080 10,694 90,774 64,565
2045 128,315 28,176 156,491 81,130 10,419 91,549 64,942
2046 129,318 28,317 157,635 82,180 10,143 92,323 65,312
2047 130,324 28,459 158,783 83,230 9,868 93,097 65,686
2048 131,330 28,601 159,931 84,279 9,592 93,871 66,059
2049 132,336 28,743 161,078 85,329 9,317 94,646 66,434
2050 133,342 28,884 162,226 86,379 9,041 95,420 66,807
2051 134,081 29,149 163,230 87,201 8,796 95,996 67,234
2052 134,824 29,414 164,238 88,023 8,550 96,573 67,665
2053 135,566 29,679 165,245 88,845 8,305 97,150 68,095
2054 136,305 29,944 166,249 89,667 8,059 97,726 68,523
2055 137,048 30,209 167,257 90,488 7,814 98,303 68,955
2056 137,787 30,475 168,262 91,310 7,569 98,879 69,383
2057 138,527 30,740 169,266 92,132 7,323 99,456 69,811
2058 139,272 31,005 170,277 92,954 7,078 100,032 70,245
2059 140,011 31,270 171,282 93,776 6,832 100,609 70,673
2060 140,754 31,536 172,289 94,598 6,587 101,185 71,104
2061 141,352 31,847 173,200 95,356 6,268 101,623 71,576
2062 141,951 32,159 174,110 96,114 5,948 102,062 72,048
2063 142,549 32,471 175,020 96,871 5,629 102,500 72,520
2064 143,145 32,786 175,931 97,629 5,309 102,938 72,992
2065 143,743 33,101 176,844 98,387 4,990 103,377 73,467
2066 144,342 33,416 177,757 99,145 4,670 103,815 73,942
2067 144,943 33,731 178,674 99,903 4,351 104,253 74,421
2068 145,542 34,045 179,587 100,661 4,031 104,692 74,896
2069 146,140 34,360 180,501 101,418 3,712 105,130 75,371
2070 146,739 34,675 181,414 102,176 3,392 105,568 75,846




Table A-4.

Region D Participating Utilities’ Total Estimated Savings Compared to Their Collective
Conservation WMS Supply Volumes (in acre-feet per year).

Conservation Activity

Water Loss Reduction

Total Savings from All

Conservation WMS

Water Loss Reduction

Total Yearly WMS

Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for Over
Participating Utilities | Participating Utilities Participating Utilities | Participating Utilities | Participating Utilities | Participating Utilities (Short)
2015 317 1,132 1,449 2,846 0 2,846 (1,397)
2016 317 1,133 1,451 3,557 0 3,557 (2,106)
2017 318 1,135 1,453 3,557 0 3,557 (2,105)
2018 318 1,136 1,454 4,269 0 4,269 (2,814)
2019 319 1,137 1,456 4,980 0 4,980 (3,524)
2020 319 1,138 1,458 6,403 0 6,403 (4,945)
2021 320 1,142 1,461 6,429 0 6,429 (4,968)
2022 320 1,145 1,465 6,455 0 6,455 (4,990)
2023 321 1,148 1,469 6,481 0 6,481 (5,013)
2024 321 1,151 1,472 6,507 0 6,507 (5,035)
2025 322 1,155 1,476 6,534 0 6,534 (5,057)
2026 322 1,158 1,480 6,560 0 6,560 (5,080)
2027 323 1,161 1,484 6,586 0 6,586 (5,102)
2028 323 1,164 1,487 6,612 0 6,612 (5,125)
2029 324 1,167 1,491 6,638 0 6,638 (5,147)
2030 324 1,171 1,495 6,664 0 6,664 (5,169)
2031 324 1,172 1,496 6,679 0 6,679 (5,184)
2032 324 1,173 1,497 6,694 0 6,694 (5,198)
2033 324 1,174 1,497 6,709 0 6,709 (5,212)
2034 324 1,175 1,498 6,724 0 6,724 (5,226)
2035 324 1,176 1,499 6,740 0 6,740 (5,240)
2036 324 1,177 1,500 6,755 0 6,755 (5,254)
2037 324 1,178 1,501 6,770 0 6,770 (5,268)
2038 324 1,179 1,502 6,785 0 6,785 (5,283)
2039 324 1,180 1,503 6,800 0 6,800 (5,297)
2040 323 1,181 1,504 6,815 0 6,815 (5,311)
2041 323 1,181 1,504 6,808 0 6,808 (5,304)
2042 323 1,181 1,504 6,800 0 6,800 (5,297)
2043 323 1,181 1,504 6,793 0 6,793 (5,289)
2044 323 1,181 1,503 6,786 0 6,786 (5,282)
2045 323 1,181 1,503 6,779 0 6,779 (5,275)
2046 322 1,181 1,503 6,771 0 6,771 (5,268)
2047 322 1,181 1,503 6,764 0 6,764 (5,261)
2048 322 1,181 1,503 6,757 0 6,757 (5,254)
2049 322 1,181 1,503 6,749 0 6,749 (5,247)
2050 322 1,181 1,502 6,742 0 6,742 (5,240)
2051 322 1,181 1,502 6,741 0 6,741 (5,238)
2052 322 1,181 1,502 6,739 0 6,739 (5,237)
2053 322 1,181 1,502 6,738 0 6,738 (5,236)
2054 321 1,181 1,502 6,737 0 6,737 (5,235)
2055 321 1,181 1,502 6,736 0 6,736 (5,233)
2056 321 1,181 1,502 6,734 0 6,734 (5,232)
2057 321 1,181 1,502 6,733 0 6,733 (5,231)
2058 321 1,181 1,502 6,732 0 6,732 (5,230)
2059 321 1,181 1,502 6,730 0 6,730 (5,228)
2060 321 1,181 1,502 6,729 0 6,729 (5,227)
2061 321 1,181 1,502 6,729 0 6,729 (5,227)
2062 321 1,181 1,502 6,729 0 6,729 (5,227)
2063 321 1,181 1,502 6,729 0 6,729 (5,227)
2064 321 1,181 1,502 6,729 0 6,729 (5,227)
2065 321 1,181 1,502 6,729 0 6,729 (5,226)
2066 321 1,181 1,502 6,728 0 6,728 (5,226)
2067 321 1,181 1,502 6,728 0 6,728 (5,226)
2068 321 1,181 1,502 6,728 0 6,728 (5,226)
2069 321 1,181 1,502 6,728 0 6,728 (5,226)
2070 321 1,181 1,502 6,728 0 6,728 (5,226)




Table A-S. Region E Participating Utilities’ Total Estimated Savings Compared to Their Collective
Conservation WMS Supply Volumes (in acre-feet per year).

Conservation Activity | Water Loss Reduction Total Savings from All Conservation WMS | Water Loss Reduction | Total Yearly WMS Over
Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for (short)

Participating Utilities | Participating Utilities Participating Utilities Participating Utilities | Participating Utilities | Participating Utilities
2015 12,825 (1,243) 11,582 848 0 848 10,735
2016 16,770 (1,262) 15,508 1,059 0 1,059 14,448
2017 16,505 (1,281) 15,224 1,059 0 1,059 14,165
2018 16,594 (1,300) 15,294 1,271 0 1,271 14,023
2019 16,683 (1,319) 15,364 1,483 0 1,483 13,881
2020 16,772 (1,338) 15,434 1,907 0 1,907 13,527
2021 16,861 (1,352) 15,508 1,932 0 1,932 13,576
2022 16,978 (1,367) 15,612 1,958 0 1,958 13,654
2023 16,958 (1,381) 15,577 1,983 0 1,983 13,594
2024 16,938 (1,396) 15,542 2,008 0 2,008 13,533
2025 16,918 (1,411) 15,507 2,034 0 2,034 13,473
2026 16,897 (1,425) 15,472 2,059 0 2,059 13,413
2027 17,015 (1,440) 15,575 2,084 0 2,084 13,491
2028 17,133 (1,455) 15,678 2,109 0 2,109 13,569
2029 17,251 (1,469) 15,781 2,135 0 2,135 13,646
2030 17,368 (1,484) 15,884 2,160 0 2,160 13,724
2031 17,482 (1,499) 15,982 2,066 0 2,066 13,916
2032 17,595 (1,515) 16,081 1,973 0 1,973 14,108
2033 17,709 (1,530) 16,179 1,879 0 1,879 14,300
2034 17,822 (1,545) 16,277 1,785 0 1,785 14,492
2035 17,936 (1,561) 16,375 1,692 0 1,692 14,683
2036 18,049 (1,576) 16,473 1,598 0 1,598 14,875
2037 18,162 (1,591) 16,571 1,504 0 1,504 15,067
2038 18,276 (1,607) 16,669 1,410 0 1,410 15,259
2039 18,389 (1,622) 16,767 1,317 0 1,317 15,451
2040 18,503 (1,637) 16,865 1,223 0 1,223 15,642
2041 18,626 (1,659) 16,967 1,363 0 1,363 15,603
2042 18,749 (1,681) 17,068 1,504 0 1,504 15,564
2043 18,872 (1,703) 17,169 1,644 0 1,644 15,526
2044 18,996 (1,725) 17,271 1,784 0 1,784 15,487
2045 19,119 (1,747) 17,372 1,925 0 1,925 15,448
2046 19,242 (1,769) 17,474 2,065 0 2,065 15,409
2047 19,365 (1,790) 17,575 2,205 0 2,205 15,370
2048 19,489 (1,812) 17,676 2,345 0 2,345 15,331
2049 19,612 (1,834) 17,778 2,486 0 2,486 15,292
2050 19,735 (1,856) 17,879 2,626 0 2,626 15,253
2051 19,862 (1,877) 17,985 2,925 0 2,925 15,060
2052 19,989 (1,898) 18,091 3,224 0 3,224 14,867
2053 20,116 (1,918) 18,198 3,524 0 3,524 14,674
2054 20,243 (1,939) 18,304 3,823 0 3,823 14,481
2055 20,370 (1,960) 18,410 4,122 0 4,122 14,288
2056 20,497 (1,980) 18,516 4,421 0 4,421 14,095
2057 20,624 (2,001) 18,623 4,720 0 4,720 13,902
2058 20,751 (2,022) 18,729 5,020 0 5,020 13,709
2059 20,878 (2,042) 18,835 5,319 0 5,319 13,516
2060 21,005 (2,063) 18,941 5,618 0 5,618 13,323
2061 21,126 (2,083) 19,044 5,657 0 5,657 13,386
2062 21,248 (2,102) 19,146 5,696 0 5,696 13,450
2063 21,369 (2,122) 19,248 5,735 0 5,735 13,513
2064 21,491 (2,141) 19,350 5,774 0 5,774 13,576
2065 21,613 (2,161) 19,452 5,814 0 5,814 13,639
2066 21,734 (2,180) 19,554 5,853 0 5,853 13,702
2067 21,856 (2,199) 19,657 5,892 0 5,892 13,765
2068 21,978 (2,219) 19,759 5,931 0 5,931 13,828
2069 22,099 (2,238) 19,861 5,970 0 5,970 13,891
2070 22,221 (2,258) 19,963 6,009 0 6,009 13,954




Table A-6.

Conservation WMS Supply Volumes (in acre-feet per year).

Region F Participating Utilities’ Total Estimated Savings Compared to Their Collective

Conservation Activity

Water Loss Reduction

Total Savings from All

Conservation WMS

Water Loss Reduction

Total Yearly WMS

Over

Year Savings for Savings (as of 2015) for | Conservation Activity for Volume for WMS Volume for Volume for (short)
Participating Utilities | Participating Utilities Participating Utilities | Participating Utilities | Participatin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>