














0 3.3: Preliminary Capacity Forecasts

The City of Thornton has acquired sufficient water supplies to serve anficipated service area demands
beyond 2027; however, there are substantial infrastructure requirements that are necessary in order
to allow delivery of this water to Thornton. Worksheet 3-4 (Appendix C) was used to summarize the
preliminary annual supply-capacity additions to Thornton's raw water system. Figure 9 illustrates the

anficipated volumes of water supply additions and timing of these additions.

Figure 9: Prelininary Annual Supply-Capacity Forecast — 2008 through 2027
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Section 4: Conservation Goals

This section identifies the water conservation goals developed by the City of Thornton.

0 4.1: Water Conservation Goals

The City possesses adequate water supplies to meet demand through and beyond 2027, the planning
horizon used in this plan. The planning horizon identified in this plan is 2008 through 2027, although the
plan will not be adopted until 2009. Notwithstanding, the City recognizes that water conservation
is an essential component of the City's long-term water supply planning strategy. Through water
conservation Thornton will reduce the amount of water that the City must ultimately acquire or
develop in order to meet its build-out demand. The

water conservation goals were established with this in

mind and are infended to benefit both the City and its Through water conservation
customers. Thornton will reduce the

amount of water that the
The efforts outlined in this Water Conservation Plan are City must ultimately acquire
estimated to achieve significant water savings for the or develop in order to meet
City of Thornton when compared to projected demands its build-out demand.

absent new water conservation efforts. New programs will

be brought on-line at an aggressive pace with one new

program being implemented each year through 2015. These initiatives will ultimately target all customer
classes to achieve savings from all water customers. Thornton's goals look forward at 5-year, 10-year,
and 20-year periods with this Water Conservation Plan to set specific acre-foot goals that the City can
attain. This plan will achieve up to 200 AF of savings annually by 2012, up to 1,500 AF annually by 2017,
and up to 2,800 AF annually by 2027. To put these water savings in perspective, the City can supply

2,150, 3,590 and 6,700 typical single-family residences, respectively, with these water savings.

Due to the residential class being the single largest customer class within the City's water service
areq, the City of Thornton has set a goal of establishing its residential water use at 85 gpcd or less,
based upon afive-yearrolling average, by 2016. Achieving 85 gpcdrepresents a 20% decrease when
compared to 106.2 gpcd usage during the pre-drought year of 2001 and prior to the enactment

of water use restrictions. The 2003-2007 average, which includes periods when mandatory and
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voluntary water restrictions were in effect, is 88.7 gpcd.
The residential water use goal has been demonstrated
to be achievable in Thornton during periods of water
use restrictions when customers were allowed to water
their landscaping no more than three times per week.
During these periods water restrictions were not extreme
and most customers realized their landscaping could
be maintained adequately on a three-day watering

schedule. The City recognizes that a simple comparison

of per-capita water use from year to year will be difficult
due to climate conditions and changes in the service
area and population profiles. The use of a 5-year rolling average to track gpcd recognizes this inherent
annual volatility in water use and will help the City frack its on-going water conservation progress in the
residential customer class.

Other customer classes will be addressed with this conservation plan; however, it will be necessary to
develop additional data associated with the other customer classes to set and monitor meaningful and
quantifiable goals. Examples of data that will be developed include: irrigated areas for the irrigation
customer class; types of businesses, square footage of commercial space, and number of employees for
the commercial customer class; and the number of multi-family units and population estimates for the multi-
family customer class. Goals will be set for other customer classes as the City develops additional data to
allow the establishment of quantitative water conservation goals.

0 4.2: Goal Development Process

36

The process with setting the City of Thornton's water conservation goals involved a comprehensive
look at existing water supplies, existing customers and associated water demands, existing indoor and
outdoor water use trends, projected demands for water, and anticipated water system improvements
and planning level costs for the improvements necessary to meet demand by year 2027. Analysis of
current and projected water demands identified areas of water use that the City will target in order to
achieve its water conservation goal.



Section 5: Identification of

Conservation Measures & Programs

This section identifies measures and programs that will be considered by the City of Thornton for
implementation as a part of the City’'s water conservation strategy. A conservation measure is a
technology or practice that directly reduces water use. A conservation program is an action or policy

that encourages, requires, or otherwise leads to implementation of water-saving measures.

0 5.1: Identification of Measures and Programs

A comprehensive list of conservation measures and programs were identified for consideration,
including those required to be considered under Colorado’s water conservation planning statute
(C.R.S. §37-60-126). Staff identified numerous
measures and programs by conducting research
on the available literature and other successful
water provider programs. Many of the measures
and programs are currently implemented at the
City of Thornton.

The list of identified demand-side measures includes

water-efficient fixtures and appliances, efficient

landscape technologies and efficient industrial
and commercial processes. Identified supply-side
measures include water re-use systems, distribution system efficiency, and source optimization. Both

demand and supply side measures are detailed in Worksheet 5-1 (Appendix C).

The list of conservation demand-side programs includes public education, technical assistance, rate
structures, regulations and incentives. Various supply-side programs which increase distribution system

efficiency were also identified. Worksheet 5-2 (Appendix C) lists these programs in detail.
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0 5.2: Screening of Measures and Programs

The identified measures and programs were screened based on the degree to which the measures and
programs match the City's conservation goals. The screening criteria developed and used to evaluate

whether to implement specific measures and programs are:

e Authority of the City of Thornton to implement measure/program. If the City does not
have the legal authority fo implement the measure/program it was excluded from

consideration.

e Ability to sustain the water savings over the long-term. If a measure or program could
not provide sustainable water savings over the long-term it was generally excluded

from consideration.

e Ability to defer or avoid costs by implementing the measure or program.
If implementing a measure or program demonstrated an increased potential
for deferring or avoiding additional water purchases it was granted additional

weight for consideration.
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Section é6: Evaluation & Selection

of Conservation Measures & Programs

This section provides a summary of measures and programs that were analyzed, considered,
and selected by Thornton. An explanation of why certain measures and programs were not selected
is also provided.

0 6.1: Identification of Conservation Measures and Programs

Table 6 provides a list of the conservation measures and programs that were identified to be considered

for the development of this water conservation plan.

0 6.2: Evaluation Method

A series of Worksheets 6-1 (Appendix C) were developed fo estimate the costs and water savings
anticipated to be achieved over the life-span of each measure or program where it was applicable.
The net benefit was calculated in terms of cost of water saved over the life of the estimated water
savings compared o the cost of developing future water supplies as envisioned in the City's Long
Range Water Plan. For example, toilet replacements are estimated to have a life-span of 20-years;
therefore, the net benefit of a toilet replacement program is based on cost of the estimated water
savings over a 20-year period (foilet replacement program) and what it costs the City to supply that
same amount of water if it was not saved with the program.

Supply and demand-side conservation measures and programs were initially evaluated by estimating
water savings, implementation costs, cost-effectiveness and net benefits. Conservative water savings

estimates were used in these analyses.

0 6.3: Comparison of Benefits and Costs

Table 7 provides a summary of the benefits and costs of the measures and programs evaluated.
This comparison is on a one-year basis and shows the estimated cost of the measure/program,
anticipated water savings, cost per gallon of water saved, and the net benefit. The measures

and programs have been ranked in descending order of net benefit.
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0 6.4: Evaluation Criteria

The measures and programs were evaluated based on estimated reductions in average day, maximum
day and annual demand. The criteria used to evaluate the measures and programs are based on cost and
the screening criteria listed in Section 5.2.

0 6.5: Measure/Program Selection

40

The measures and programs showing the highest net benefit of water saved are likely candidates for
implementation. In order to help achieve the City's goal of reducing future water development needs,
programs from the top fen in the list showing the highest net benefit in reducing annual demand
were generally selected. All of the City’s existing programs are in the top ten, except the showerhead
exchange program. However, the showerhead exchange program has been accepted under the
screening criteria due to the program’s compatibility with the community. Residential audit kits may
also be considered as a low-cost service to the residential community with the potential to save
water if customers follow the audit procedures and perform repairs as needed. Table 7 summarizes

the measures/programs selected and those that were eliminated.
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0 6.5.1: Additional Water Conservation Efforts

48

While this plan is intended to layout the strategies that the City will pursue over the next several years to
enhance water use efficiency, in order for water conservation planning fo be successful the plan needs
to be flexible enough to allow for modifications in strategies. As technological advancements are made
and brought onto the market and further research indicates greater promise with other focuses this plan
needs fo be able to alter course when appropriate. As the measures and programs set out in this plan are
monitored for progress it might be necessary to amend certain aspects of the plan to more effectively

accomplish the City's overall goal.

In addition to the measures and programs selected in this plan for implementation staff will also devote
efforts on developing new methods to enhance the City’'s water conservation program. This includes
refining the City’s ability to further break down customer class categories to allow the City fo track water
use of sub-categories and investigating possible City Code revisions that could potentially increase water

savings. These concepts are discussed in greater detail below.

Water Consumption Data

In the process of compiling water consumption data for this plan, the need to develop a well-defined
customer class of categories became evident. The categories have been developed for billing purposes
and should be refined for accurate water consumption analyses by customer class. For example, City
Development land use categories could be incorporated fo break the commercial water customer class
into sub-categories. This would enable analysis of water consumption by commercial customer class.
This would be useful for benchmarking and projecting water savings more accurately when developing
commercial water conservation programs. Developing consistent definitions for each customer class will
assist in the creation of internal monthly and annual water consumption reports. The project will also be
useful for water demand modeling when incorporating water conservation factors. This project may require
staff fime from multiple areas, including Water Resources, Information Technology, GIS, City Development,
and Utility Billing.

Related Data Collection

Benchmarking water use for each commercial class requires information specific fo each class. For
example, nursing homes can be benchmarked according to water consumption per room or bed.
Office buildings are typically benchmarked using building square footage. This type of information

could be collected when the water account is established and entered into the database.

Landscaped area is an important factor in estimating outdoor water demand by parcel. This information
can be used fo analyze water use and help to effectively target programs where they can be most
beneficial. Calculating water consumpftion per square foot of landscaped area allows for a more

accurate comparison of accounts. An account that appears to be a high water user may actually be



on a large parcel and using water efficiently. By developing a system to collect and record
landscaped area for each new development by parcel, outdoor water demand per square foot can
be calculated. For existing parcels, some water providers have used Geographic Information System
software designed to calculate landscaped area using current aerial photography. Customized
educational materials for commercial and residential customers could be developed using this
information, indicating appropriate water use for each parcel. The Water Resources Division will

investigate this application for the feasibility of future implementation.

Multi-Family Submetering

A potential source of water savings is in the multi-family sector where the owner is billed through one
master meter and the residents pay for their water and wastewater as part of their monthly rent. This
sifuation does not provide an incentive to the end water user to reduce water usage because a price
signal is not sent directly to the multi-family unit resident. A 2004 study found that multi-family units that
are submetered achieved a water savings of 7,957 gallons per year per dwelling unit when compared
to units that are not submetered.? As of the end of the year 2006, there are approximately 5,040 mulfi-
family units and 3,360 mobile home units in Thornton that are not billed based on an individual water
meter for each unit. The Water Resources Division will investigate the feasibility and implications of

requiring sub-metering in these sectors.

Automatic Irrigation Systems

The City's free irrigation system inspection program has revealed that a high percentage of the
automatic irrigation systems inspected are not designed or installed adequately. Results from the
inspections conducted in 2005 and 2006 indicate that a large percentage of the irrigation zones
inspected were deemed to be below irrigation industry standards. Notable conclusions from 2005 and

2006 Thornton inspections include:

e 2005 - 83%; 2006 - 76%; irrigation zones below irrigation industry standards for the

uniformity of water distributed on the landscape.

e 2005 - 76%; 2006 — 70%; irrigation zones with spray heads with water pressures
that were too high. This causes misting and the water tends to evaporate and
float away from the infended target. Most residential settings tend to use spray

heads because they are designed to irrigate smaller areas.

A requirement that each new automatic irrigation system in new developments must pass an irrigation
system inspection could help save water by ensuring the systems are designed fo be efficient and are
installed correctly. A useful requirement for property owners/managers would be fo have a copy of
the irrigation system inspection, an irrigation schedule developed from the inspection and an as-built
imigation plan posted at each time clock controller. The Water Resources Division will investigate the

feasibility and implications of requiring sprinkler system inspections for new development.

2 Mayer, P.W., et al National Multiple Family Submetering and Allocation Biling Program Study. Aquacraft, Inc.
and the East Bay Municipal Ufility District, 2004.
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Soil Amendments

After participating in discussions with the Code Enforcement Division of the City about issues related to
poorly maintained yards, partficularly in the older sections of town, it became evident that part of the
problem is related to poor soils on these properties. The soils in Thornton are typically high in clay content and
tend to cause water to runoff landscapes and into the street. The City's current landscape code addresses
soil amendments with new development; however, providing an incentive program that would assist existing
customers to properly amend their soils could potentially be an additional water saving strategy. The
Water Resources Division will investigate the feasibility of offering an incentive program targeting these

properties.

Water Rate Structure

As previously described, Thornton utilizes an increasing tiered rate structure (a.k.a. increasing block rate
structure) to help promote efficient water use. The tiered rate structure is designed to encourage and reward
water conservation efforts, particularly regarding outdoor irrigation, while discouraging misuse of the City's
water supply. Tier 1 is the customer’s indoor use which is generally associated with cooking, bathing, and
cleaning. Tier 2 is the customer’s outdoor water use allotment which is largely used on landscape irrigation.
Tiers 1 and 2 are charged at the same unit price. Tiers 3 and 4 have larger volumes of water associated with
them and the unit prices increase aggressively to signal the customer that they have crossed the threshold

and are using excessive volumes of water.

The water rate structure used by the City of Thornton has strong pricing signals that increase aggressively
with the volume of water use when moving into Tier 3 and Tier 4. There might be some additional water use
efficiencies to be gained by adjusting downward the volumes of water allocated to the outdoor water use
tiers. For example, the existing outdoor volume of water for Tier 2 is 21,000 gallons of water per month which
might be very generous. An analysis of the water use patternsin the service area might find that it is possible
fo reduce the monthly tier threshold to send a pricing signal sooner to customers who might be using
more water than their landscape actually requires. An analysis would need to be conducted to determine

whether a lower monthly fier threshold would be appropriate.

Water Budgets?®

A strategy associated with water rate structures is to investigate the feasibility of developing a water budget
rate structure. A water budget involves developing individually customized water allocations that meet
the needs of each individual customer. To develop the individually customized water allocation a number
of items need to be taken into consideration, including: lot size; irrigable area, type of landscaping, and
number of person residing in the household. A properly designed water budget (monthly allotment) provides

enough water for each customer’s inside water use needs as well as basic landscape irrigation needs. If a

3 Western Resource Advocates, Water Rate Structures in Colorado: How Colorado Cities Compare in Using this important
Water Use Efficiency Tool, September 2004.



customer exceeds their monthly water budget, the excess amount of water used over their budget
is charged at a higher rate. Thornton's existing water rate structure is a hybrid of a true water budget
rate structure because it allows customer's an indoor budget based on actual water use during the
winter and allows a separate allocation of up to 20,000 gallons per month for outdoor use. Outdoor
use above the 21,000 gallons per month is charged at a higher rate to discourage excessive water

use.

While there are few water providers in the Western United States that utilize a true water budget rate
structure, there are a few existing examples in the Front Range. The Centennial Water and Sanitation
District in Highlands Ranch and the City of Boulder have each implemented water budget rate
sfructures. Implementing a frue water budget rate structure would require a very significant amount
of research to properly tailor a budget to adequately meet each customer’s indoor and outdoor

water needs.

Tap Fee Structure/Sizing Research

There might be water use efficiencies to be gained that are associated with tap fee structures and
tap sizing requirements. Perhaps by offering an incentive in the form of a reduced tap fee for new
development where the most efficient fixtures and irrigation systems are installed the City could achieve
water savings. Additionally, it might be possible to offer a tap fee incentive to irigation only customers
that utilize state of the art irigation systems. Some commercial and irrigation class customers might opt
out of installing an additional or separate irrigation tap to avoid the additional fee. In these situations
it might be impossible for customers to avoid irrigating their landscaping during the daytime when
evaporation losses are the highest because they need to run their irrigation system longer to irrigate their
entire property. From a long-term water efficiency standpoint, it is beneficial to separately meter indoor
and outdoor water use. It would assist customers with monitoring their water use if they could track their
indoor and outdoor water use separately. It would also assist the City with evaluating water efficiency
measures. The Water Resources Division will research the potential for water savings and the implications

of irigation tap requirements and incentives.






Section 7: Modified Demand Forecast

This section addresses anticipated water conservation effects on the demand projections developed

in Section 2.

0 7.1: Revised Demand Forecast

The demand forecasts shown in Worksheet 2-1 (Appendix C) were modified by incorporating the
water conservation measures and programs selected in Section 6. As previously mentioned, the
City of Thornton possesses adequate water supplies and capacity within its existing system to meet
demand over the planning horizon used in this plan. Table 8 shows the projected daily demands with

and without water conservation. The effects are shown at 5-, 10-, and 20-years.

Table 8: Modified Demand Forecast

Current Year Year 5 Year 10 Year 20
Iltem (2008) (2012) (2017) (2027)

Average-day demand before

conservation (gal/day) 19,741,000 20,842,000 22,201,000 24,918,000
Average-day demand after

conservation (gal/day) 20,642,000 21,767,000 24,000,000
Reduction in average-day

demand (gal/day) 200,000 433,000 918,000
Maximum-day demand before

conservation (gal/day) 47,821,000 50,488,000 53,779,000 60,363,000
Maximum-day demand after

conservation (gal/day) 49,399,000 52,114,000 57,537,000

Reduction in maximum-day
demand (gal/day) 1,089,000 1,666,000 2,826,000

0 7.2: Identification of Project Specific Water Savings

While the most accurate water savings estimates were used in the development of this Plan, achieving
these results for the measures and programs identified are highly dependent on the level of public
participation. The measures and programs identified with this planning effort will not enable the

elimination of future capital improvement projects necessary to meet the City's projected demands.
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The water conservation savings contemplated with this planning effort are envisioned to help reduce the
amount of water that the City must ultimately acquire or develop in order to meet demands at build-out.
Worksheet 7-2 (Appendix C) provides an estimate of potential water savings that could be achieved by
2027. Water savings have been estimated based on the data available and the use of prudent assumptions,
there is not enough certainty in the data to support water capacity design decisions. As additional data

becomes available, the estimated water savings in this Water Conservation Plan may need to be revised.

0 7.3: Revised Supply Capacity Forecast

Table 9 summarizes projected annual tfreated water system demands taken from Section 2 (Worksheet 2-1,

Appendix C), and compares potential reductions in system demand due to conservation savings.

Table 9: Revised Annual Supply-Capacity Forecast

Projected Planned Firm Projected Projected
Year Demand w/o Yield of the Conservation Demand with
Conservation System Water Savings Conservation
(annual AF) (annual AF) (annual AF) (annual AF)
2005 20,862
2012 23,346 27,775 891 22,455
2017 24,868 30,775 1,533 23,335
2027 27,912 31,370 2,838 25,074

0 7.4: Forecast Modifications and Benefits of Conservation

Potential conservation savings shown in 2027 are not certain enough fo eliminate continued development of the
City’s existing water supplies to ensure adequate supplies at build-out. Water supply planning and development
requires years of planning to ensure adequate water supplies are available when they are needed. Due fo
the uncertainty of conservation savings it would not be prudent on the City's part to rely on estimated water
savings as a justification for delaying or eliminating planned and needed system development. In the future,
as conservation savings become evident, conservation savings may well reduce the amount of water that the
City must ultimately acquire or develop in order to meet demand at build-out. Figure 10 illustrates Thornton's
projected demands and the estimated effects of water conservation.

54



Figure 10: Supply & Projected Demands With & Without Conservation

M Projected Demand = Projected Demand with Conservation
wj/o Conservation = Planned Firm Yield of the System
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0 7.5: Revenue Effects

The selected water conservation measures and programs will potentially have an impact on
revenue, should the assumptions used to estimate water savings associated with the identfified
measures and programs prove to be on target. Water rates and charges are studied by the City

on a regular basis. Conservation effects on revenue will be addressed by the City as necessary.
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Section 8: Implementation Plan

This section provides a schedule for when the selected measures and programs are to be implemented.
Included in this section is a summary of the estimated cost of implementing the Water Conservation
Plan as it is presented. It also defines when the Plan will be updated to reflect on-going efforts and to

incorporate new approaches for the City's overall water conservation strategy.

0 8.1: Implementation Schedule

The implementation of the measures and programs are anticipated to follow the schedule shown in

Table 10. Implementation of measures and programs will be subject to available funding.

Table 10: Implementation Schedule for Measures and Programs

Required Beginning Completion
Measure/Program Action Date Date
Social Marketing Campaign Currently Implemented 2007 On-going
Pipeline Replacement Program Currently Implemented 2008 On-going
Clothes Washing Machine Rebates Currently Implemented 2008 On-going
Toilet Rebates Currently Implemented 2008 On-going
Irigation System Inspections Currently Implemented 2008 On-going
Showerhead Exchanges Currently Implemented 2008 On-going
Residential WaterSense Advertise
Toilet Rebates availability 2008 On-going
Efficient Landscape Market with existing
Irigation Campaign (Voluntary social marketing 2009 On-going
No Watering 10am to épm) campaign
Residential Advertise audits and
Audits/Kits purchase kits 2009 On-going
Multi-Family Toilet Rebates Develop program details 2010 On-going
ULF Urinals Develop program details 2011 On-going
Toilets - Commercial Develop program details 2012 On-going
ET Controller Rebates Develop program details 2013 On-going
Rain Sensor Rebates Develop program details 2014 On-going
Update Water Plan evaluation and update
Conservation Plan as required by statute 2014 2014
Hot Water Re-Circulation Systems Develop program details 2015 On-going
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0 8.2: Implementation Plan

The implementation plans for the new measures and programs shown in Table 10 are more thoroughly

described below.

Efficient Landscape Irrigation Campaign (Voluntary Lawn Watering Program)
2008 Implementation

Program Description

Implementation of an enhanced campaign to encourage customers to voluntarily
follow the City’'s recommended watering program. This program will remain consistent
with the program the City began promoting in 2007. The program consists of a two day
per week watering schedule with an optional third day added to the schedule during
the hottest weeks of the summer. Watering between the hours of 10:00 AM and 6:00 PM
will be discouraged. The voluntary irrigation efficiency program will be wrapped into the
existing marketing campaign that was implemented in 2007. In order to provide flexibility
to the City's customers for their irrigation scheduling the program will not dictate the

days of the week that irrigation can occur.

Benefits

This program will allow the City fo remain consistent with the voluntary program rolled
out in 2007 and offers potentially significant water savings as more customers follow the
recommended program. Promoting this program will allow the City to continue to build
momentum with the efforts started in 2007. This
voluntary program will allow the City to continue
to be seen as more of a partner with customers
rather than a regulator. Mandating the number
of days and the time of day that watering is
adllowed can increase resentment amongst the
City's water customers. This dictate could lead to
increased water use by some customers because

they might think they have to water their grass on

their designated day whether their grass needs it
or not. Once a customer understands the benefits
of following the City’s voluntary program then they might be more apt to change their
practices on a permanent basis allowing the City to realize consistent water savings.
Successfully changing customer habits of watering during the daytime alone has the

potential to save an estimated 292 acre-feet of water per year in evaporation savings.
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Limiting irmigation to the cooler hours of the day is not a new concept as it has been
required in Thornton during temporary water restrictions in the past. Continuing fo the
program and building participation on a permanent basis willenhance water conservation
effectiveness by saving an estimated 15% to 30% of evaporation loss when irrigation of

landscaping occurs during the hottest hours of the day.

Challenges

The largest challenge anticipated with promoting the program is motivating customers
to change their existing habits by communicating the benefits of following the City’s
recommended program. An additional challenge faced by the City is public perception
about how City owned properties are managed. Some customers will be less likely to
follow the recommended program if they perceive the City is not following their own
recommendations. The City, where they can, will need to lead by example when
irigating City owned properties. Anticipated issues that the City faces are related to
irrigation operations at heavily used sports fields.

The City's sports fields require different level

of care than a lawn at a typical single-family The City, where they can,
residence due to the high impact uses and will need to lead by
number of citizens utilizing the fields. During hot example when irrigating
weather conditions the grass requires a brief City owned properties.

application of water (syringing) during the mid-

day to cool the grass and prevent damage.

Safe conditions must be maintained with sports turf to minimize injuries due to fields that
are either too hard or too soft. Safety of citizens utilizing City sports fields is a concern and
requires different water management practices than a typical single-family residential
lawn. The City's sports fields are also used by the public well into the evening hours of the
day during the summer which reduces the amount of time available to irrigate within
the recommended watering window. Additional challenges faced by owner's of large
properties, including the City and some HOA properties, is due to irigation systems with
a high number of irrigation zones that might not be able to irigate every zone within the

16 hour watering window.

Staff will need to be prepared to respond to questions, concerns, complaints, and

reported violations.

Staffing and Budget Implications

Will require approximately 1,040 staff hours per year during the irrigation season to
respond to questions, concerns, complaints, reported water waste violations, and to

educate customers.
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Program Details

e Customers will be encouraged to select two days per week for their watering schedule
with an optional third day added to the schedule during the hottest weeks of the
summer. Customers can select the days of the week that fit best with their personal

schedules.
e Spray irrigation between the hours of 10 AM and é PM will be discouraged.

e Customers will be encouraged to:
- participate in the City’s irrigation inspection program.
—install smart irrigation technology, such as ET confrollers and rain sensor
shutoff devices.

- Utilize the services of cerfified WaterSense landscape irrigation professionals.

* New Turf Seed/Sod Installation: The City will educate customers about the benefits
of installing new turf seed or sod in the spring and fall rather than in the heat of the

summer. There will be no restrictions on watering new seed or sod.

Implementation

The Efficient Landscape Irrigation Campaign will be publicized and wrapped into the

City’'s existing marketing campaign beginning in 2008.

WaterSense Residential Toilet Rebate Implementation Plan
2008 Implementation

Program Description

The WaterSense Toilet Rebate program will offer a $125 rebate incentive for the
replacement of 3.5 gallon per flush or greater toilet with a WaterSense labeled toilet.

This program will be offered to qualifying residential customers.

Benefits

The City of Thornton has partnered with the EPA on their new WaterSense program. The
mission of the program is to protect the future of our nation’s water supply by enhancing
the market for water-efficient products and services. Certified products are labeled with

the WaterSense logo to enable customers to identify water efficient fixtures.



WaterSense labeled toilets have been certified by the EPA for performance and
efficiency. These foilets do not exceed 1.28 gpf and therefore are more water efficient

than the standard 1.6 gpf toilet.

Challenges

The availability of WaterSense toilets is limited in the Denver Metro area because the
program is so new. As more products are certified by the EPA and are made available

on the market, the rebates for standard 1.6 gpf toilets will be phased out.

WaterSense toilets on the market in the Denver-metro area are currently priced higher
than some of the standard 1.6 gpf models. The City will offer an increased rebate of

$125 as an incentive for customers to purchase WaterSense labeled toilets.

Staffing and Budget Implications

Increased rebate amounts will be paid from the existing rebate budget.

Program Details

WaterSense toilet rebates will be offered to residential water customers as an additional
component of the existing rebate programs. The current rebate application and rules
will be modified to include WaterSense toilet rebates. The benefits of WaterSense toilets

will be marketed to the community.

The Water Resources Division willwork with Administrative and Utility Billing staff to facilitate
a smooth fransition to the new program. Rebate participant data will be entered in the
City's database and reported along with the high-efficiency clothes washer, standard

1.6 gpf toilet and showerhead exchange programs.

Rebate requirements will be as follows:

e The WaterSense toilet must replace a 3.5 gpf or greater toilet.
e Entire foilet must be replaced.

e The rebate is limited to 2 toilets per household.

* A copy of the receipt must be attached to the application.

* A photograph of the removed, broken toilet must be attached to the application.

Implementation

The WaterSense Toilet Rebate program will be implemented in 2008.



Residential Indoor Audits/Kit Distribution Implementation Plan
2009 Implementation

Program Description

The City will offer free indoor audits and distribute

free kits upon request to residential customers within An indoor audit involves

the water service area. An indoor audit involves checking for plumbing
checking for plumbing leaks and inefficient fixtures leaks and inefficient fixtures
such as faucet aerators, toilets, showerheads, and such as faucet aerators,
providing the customer with recommendations to toilets, showerheads, and
improve their water use efficiency. Audits kits will providing the customer with
also be provided to customers who wish to perform recommendations to improve
their own audit and will include directions on how to their water use efficiency.

perform an indoor audit, tools to perform the audit,

and educational resources.

Benefits

Providing audits will allow for one-on-one educational opportunities with customers.
Some customers might want to perform their own audit and providing free kits are not
only a useful tool for residential customers to improve their indoor water efficiency, but
also an educational tool to raise awareness. Customers who call the City for plumbing

leak checks may especially benefit from this program.

If the City performs/distributes 50 kits per year, the Residential Audit/Kit program has
the potential to save 0.5 acre-feet per year. Considering the reasonable cost of an
estimated $3,165 per acre-foot saved, this program will be a valuable benefit to both

the residential customer and the City.

Challenges

Offering the audits/kits may not be enough to motivate customers to perform indoor
audits. This program will be incorporated info the existing marketing campaign in order

to raise awareness of the benefits of indoor audits.

Actual water savings from this program may be difficult to quantify. Monthly water
consumption is recorded in thousands of gallons in the City’s database. Savings less

than 1,000 gallons per month may not register in the participant’s monthly usage data.



Staffing and Budget Implications

Audits are estimated to cost $100 each and kits cost $5 per kit. Assuming the City
performs a combination 50 audits/kit distributions per year, the annual cost will be

$5,000 per year. This will require approximately 100 staff hours per year.

Program Details

Residential Audits/Kits will be available to residential customers upon request at

the Utility Biling and Water Resources Division offices.

Implementation

The Residential Audits/Kit program will be implemented in 2009.

Multi-Family Toilet Rebate Implementation Plan
2010 Implementation

Program Description

The Multi-Family Toilet Rebate program will offer a $50 rebate incentive for the
replacement of 3.5 gpf or greater toilet with a WaterSense labeled toilet. This

program will be offered to qualifying water customers in the multi-family sector.

Benefits

The City of Thornton has partnered with the EPA on their new WaterSense program.
The mission of the program is to protect the future of our nation’s water supply
by enhancing the market for water-efficient products and services. Certified
products are labeled with the WaterSense logo to enable customers to identify

water efficient fixtures.

WaterSense labeled toilets have been certified by the EPA for performance and
efficiency. These toilets do not exceed 1.28 gpf and therefore are more water
efficient than the standard 1.6 gpf toilet. When implemented according to the
Water Conservation Plan, the Mulfi-Family Toilet Rebate program has the potential

fo save 6.75 acre-feet per year.
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Challenges

This will be the first water conservation incentive program offered to the multi-family
sector. The rebate program and the benefits of WaterSense toilets will need to be

marketed to property owners and managers.

Staffing and Budget Implications

Rebate amounts will be paid from the annual rebate budget. Rebates will be subject
to the availability of funding. An estimated 100 hours of additional staff time will be
required for inspection of rebated toilet installations (200 toilet limit per year + 4 toilets

per account x 2 hour inspection = 100 hours).

Program Details

A new Multi-Family Toilet Rebate application will be developed for this program.
Marketing materials targeting mulfi-family building owners and managers will also be

developed.

The Water Resources Division will work with Administrative and Ufility Billing staff fo facilitate
a smooth fransition fo the new program. Rebate participant data will be entered in the

City's database and reported along with the residential rebate programs.

Rebate requirements will be as follows:

e The WaterSense toilet must replace a 3.5 gpf or greater toilet.

e Entire foilet must be replaced.

e The rebate is limited to a total of 200 toilet replacements in the multi-family account
sector per year.

e Copies of the receipts must be attached to the application.

Toilet installations must be inspected by a City of Thornton representative.

Implementation

The Multi-Family Toilet Rebate program will be implemented in 2010.



Commercial Urinal Rebate Implementation Plan
2011 Implementation

Program Description

The Commercial Urinal Rebate program will offer a $100 rebate incentive for the
replacement of a 1.5 gpf or greater urinal with an ulira-low flow (0.5 gpf) or waterless
urinal. Urinals are not currently being certified by the EPA WaterSense program. If
WaterSense labeled urinals are available in 2011, rebates will apply to them. This program

will be offered to qualifying water customers in the commercial sector.

Benefits

When implemented according to the Water Conservation Plan, the Commercial Urinal
Rebate program has the potential fo save 3.2 acre-feet per year. These savings are based

on 0.5 gpf urinals. The savings estimates will be greater if waterless urinals are installed.

Challenges

This will be the first incentive program offered fo water customers in the commercial
sector. The urinal rebate program and the benefits of ultra-low flow and waterless
urinals will need to be marketed to business owners and managers. The amount of the
rebate offered might have to be re-evaluated to ensure the incentive is adequate to

encourage replacement of these old urinals.

It may not be feasible to track actual water savings of rebate participants that share a
master meter with other businesses. Water savings attributed to this program will need to
be estimated through other means, such as data collection on the rebate application
(i.e. number of employees, number of customers, type of urinal that was replaced,

etc.).

Staffing and Budget Implications

Assuming that 50 participants each install four urinals, the annual budget will be $20,000.
An estimated 100 hours of staff time will be required for the inspection of rebated urinal

installations (50 participants per year x 2 hour inspection = 100 hours).



Program Details

The Commercial Urinal Rebate program will offer a $100 rebate incentive for the
replacement of a 1.5 gpf or greater urinal with an ultra-low flow (0.5 gpf) or waterless
urinal. A new Commercial Urinal Rebate application will be developed for this program.

Marketing materials targeting business owners and managers will also be developed.

The Water Resources Division will work with Administrative and Utility Billing staff to facilitate
a smooth transition to the new program. Rebate participant data will be entered in the

City's database and reported along with the residential rebate programs.

Rebate requirements will be as follows:

The ultra-low flow urinal must replace a 1.5 gpf or greater urinal.

Rebates are subject to the availability of funding.

Copies of the receipts must be aftached to the application.

e Urinal installations must be inspected by a City of Thornton representative.

Implementation

The Commercial Toilet Rebate program will be implemented in 2011.

Commercial Toilet Rebate Implementation Plan
2012 Implementation

Program Description

The Commercial Toilet Rebate program will offer a $100 rebate incentive for the
replacement of a 3.5 gpf or greater toilet with a WaterSense labeled toilet. This program

will be offered to qualifying water customers in the commercial sector.

Benefits

The City of Thornton has partnered with the EPA

on their new WaterSense program. The mission of )
The City of Thornton

has partnered with
the EPA on their new
WaterSense program.

the program is fo protect the future of our nation’s
water supply by enhancing the market for water-
efficient products and services. Certified products
are labeled with the WaterSense logo to enable

customers to identify water efficient fixtures.



WaterSense labeled toilets have been certified by the EPA for performance and
efficiency. These toilets do not exceed 1.28 gpf and therefore are more water
efficient than the standard 1.6 gpf toilet. When implemented according to the Water
Conservation Plan, the Commercial Toilet Rebate program has the potential to save 1.8

acre-feet per year.

Challenges

The toiletrebate program and the benefits of WaterSense toilets willneed to be marketed
fo business owners and managers. It may not be feasible to track actual water savings
of rebate participants that share a master meter with other businesses. Water savings
attributed to this program will need to be estimated through other means, such as data
collection on the rebate application (i.e. number of employees, number of customers,

type of toilet that was replaced, etfc.).

Staffing and Budget Implications

Assuming that 50 toilets will be rebated per year, the annual budget will be $5,000. An
estimated 25 hours of additional staff time will be required for inspection of rebated
toilet installations (50 toilets installed per year + 4 toilets per account x 2 hour inspection
=25 hours).

Program Details

A new Commercial Toilet Rebate application will be developed for this program.

Marketing materials targeting business owners and managers will also be developed.

The Water Resources Division will work with Administrative and Utility Billing staff to facilitate
a smooth fransition to the new program. Rebate participant data will be entered in the

City's database and reported along with the residential rebate programs.

Rebate requirements will be as follows:

The WaterSense toilet must replace a 3.5 gpf or greater toilet.

Entire toilet must be replaced.

Rebates are subject to the availability of funding.

e Copies of the receipts must be attached to the application.

Toilet installations must be inspected by a City of Thornton representative.

Implementation

The Commercial Toilet Rebate program will be implemented in 2012.
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ET Controller Rebate Program Implementation Plan
2013 Implementation

Program Description

Evapotranspiration (ET) is the combined process of soil evaporation and plant
transpiration, which is influenced by the weather. ET-based irrigation controllers estimate
lawn water requirements and automatically regulate irrigation based on local weather

factors.

The ET Conftroller Rebate Program will provide an incentive to replace a time-based
irigation controller with a qualifying ET controller or install an ET controller with a new
irrigation system. The program will offer the lesser of $200 or 50 percent off the purchase

price of an ET confroller to residential, commercial and irrigation water customers.

Benefits

The ET conftroller offers a convenient alternative fo fime-based irrigation. This technology
eliminates the need for the homeowner orlandscape manager to make regularscheduling
adjustments because the controller adjusts the schedule automatically as weather
changes. Assuming there are 50 participants per year, this program, when implemented

in 2013, has the potential o save 1.2 acre-feet of water per year.

Challenges

The challenge with this program is conveying to the water customer the benefits of the ET
controller technology over the time-based irigation controller. One ET controller was given
away at the 2006 Thorntonfest and it was clear that many people didn't understand the
technology. The ET controller rebate program will need to be incorporated into the existing

social marketing campaign with a strong educational component.

Staffing and Budget Implications

An estimated 200 staff hours per year are expected for program implementation and
maintenance. Assuming an average rebate amount of $100 for 50 ET controllers per

year, the annual budget estimate is $5,000.



Program Details

The ET Controller Rebate Program will offer the lesser of $200 or 50 percent off the
purchase price of a qualifying ET controller to residential, commercial and irrigation
water customers. Annual rebate numbers and participant water consumption will be

fracked to monitor the effectiveness of the program.

The program requirements will be as follows:

e The City will provide a list of ET conftrollers that qualify for the rebate.

¢ The rebate will be limited to one ET conftroller per water customer.

e The customer will be required to perform a simple irrigation system check to ensure
that the system is working properly. The customer must sign an affidavit that the system
was checked.

® The irrigation system and installed ET confroller will be subject to inspection by City staff.

Implementation

The ET Conftroller Rebate Program will be implemented in 2013.

Rain Sensor Rebate Program Implementation Plan

2014 Implementation

Program Description

A rain sensor is an inexpensive device that can be easily installed with most automatic
irrigation systems. The sensor is designed to interrupt the normal irrigation cycle when
natural rainfall is detected. The Rain Sensor Rebate Program will provide a $25 incentive
to install a qualifying rain sensor shut-off device on an automatic irrigation system. The

rebate will be offered to residential, commercial, and irrigation customers.

Benefits

Rain sensor shut-off devices limit irrigation system over-watering during natural rainfall
events, thereby reducing water waste. Because rain sensors are inexpensive and easy
to install, this may be a well received incentive program for the community. Assuming
there will be 50 participants per year; this program has the potential to save 0.5 acre-
foot of water per year.



Challenges

Water savings attributed to this program may be challenging fo accurately tfrack due to

the variability of rain events in the Thornton area.

Staffing and Budget Implications

An estimated 200 staff hours per year are expected for program implementation and
maintenance. Assuming an average of 50 participants per year at $25 per rebate, the

annual budget estimate is $1,250.

Program Details

The Rain Sensor Rebate Program will offer $25 for the purchase of a qualifying rain sensor
to residential, commercial and irrigation water customers. Annual rebate numbers and
participant water consumption will be tracked to monitor the effectiveness of the

program.

The program requirements will be as follows:

e The City will provide a list of rain sensors that qualify for the rebate.

* The rebate will be limited to one rain sensor per water customer.

¢ The customer will be required to perform a simple irrigation system check to ensure
that the system is working properly. The customer must sign an affidavit that the system
was checked.

¢ The irigation system and installed rain sensor will be subject to inspection by City staff.

Implementation

The Rain Sensor Rebate Program will be implemented in 2014.

Hot Water Recirculation System Rebate Implementation Plan
2015 Implementation

Program Description

The City will offer a $100 rebate for the installation of a qualifying hot water recirculation
system. A hot water recirculation system consists of pipes with a motor driven pump that
recirculates water between the water heater and hot water fixtures. This rebate will be

offered to single-family residential water customers.



Benefits

Hot water recirculation systems deliver hot water to fixtures quickly without having to
wait for the water to get hot, helping to reduce water waste in the home. If 50 systems

are installed per year, this program has the potential to save 0.3 acre-feet per year.

Challenges

Actual water savings from this program may be difficult fo quantify. Monthly water
consumption is recorded in thousands of gallons in the City’s database. Savings less

than 1,000 gallons per month may not register in the participant’s monthly usage data.

Staffing and Budget Implications

Assuming the City provides 50 rebates per year, the annual budget will be $5,000. An

estimated 100 hours of staff fime will be required for inspection of installed systems.

Program Details

The Hot Water Recirculation Rebate program will offer a $100 rebate to single family
residential water customers for the installation of a qualifying system. Rebate participant
data will be entered in the City's database and reported along with the residential

rebate programs.

Rebate requirements will be as follows:

e Hot water recirculation system must be demand-actuated, not timer-actuated.
Demand-actuated systems provide both water and energy savings.

e Hot water recirculation systems must be installed by a licensed plumber.

* One rebate per household.

¢ |nstalled system must be inspected by a City of Thornton representative.

Implementation

The Hot Water Recirculation System Rebate program will be implemented in 2015.

0 8.3: Implementation Plan Costs

The estimated costs of the implementation of this Water Conservation Plan for the period 2008 through 2015

as presented are summarized in Table 11.
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0 8.4: Staffing Implications

The measures, programs, data development, various research efforts, and increased levels of
customer education are estimated to require one additional full fime employee hired in 2008.
A summary of the estimated additional staffing requirements to assist with new water conservation

efforts discussed in this plan are shown in Table 12.

Table 12: Estimated Staffing Implications Due to New Programs, Monitoring, & Research

Estimated

Year Staff Time
Program Implemented (hours/year) Comment
Tap Fee Structure/Sizing Research N/A 1,040 one time
Multi-Family Submetering Research N/A 1,040 one time
Efficient Landscape Irrigation Campaign 2008 1,040 ongoing
Data Collection, Analyses, Research,
and Program Monitoring 2009 1,040 ongoing
Automatic Irrigation Systems Inspections 2009 160 ongoing
Soil Amendments 2009 160 ongoing
Residential Indoor Audits and Kits 2009 100 ongoing
Multi-Family Toilet Rebates 2010 100 ongoing
Commercial Urinal Rebates 2011 100 ongoing
Commercial Toilet Rebates 2012 25 ongoing
ET Controller Rebates 2013 200 ongoing
Rain Sensor Rebates 2014 200 ongoing
Hot Water Re-Circulation System Rebates 2015 100 ongoing
Total Estimate Annual Staff Hours By 2015 5,305
Total One Time Staff Hours 2,080
Total Annual Ongoing Staff Hours 3,225

0 8.5: Public Participation in the Process of Plan Review and Comment

The Water Conservation Act of 2004 requires that the Draft Water Conservation Plan be made
available to the public for review and comment. The City of Thornton will comply with this requirement
by placing the Draft Water Conservation Plan on the City Council meeting agenda, providing public
notice of the plan as an agenda item, allowing fime for public review and comment, and adopftion
of the plan after it is approved by the Colorado Water Conservation Board. This process complies
with City of Thornton Charter requirements which include provisions for public advertisement, review,

comment, and adoption by the City Council.
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0 8.6: Monitoring and Evaluation Processes

The measures and programs outlined in this Plan will be monitored to determine their effectiveness in
achieving the long-term water savings goals of the City. Measures and programs determined not to be

significantly effective will be discontinued.

0 8.7: Plan for Updating and Revising the Conservation Plan

The City of Thornton intends to update the Plan, at minimum every seven-years, as required by Colorado’s
water conservation planning statute. The City will continue to collect and analyze data on a regular basis.

Future revisions of the Plan will incorporate updated and new data sources.

0 8.8: Plan Adoption, Completion, and Approval

The City of Thornton Water Conservation Plan was adopted by City Council May 12, 2009.



