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Executive Summary
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The dty of Thornton has historically maintained one of the lowest residential daily per capita water
consumption rates among cities in the Front Range. i$kigesult of numerous efforts that Thornton

has pursued to create and instill solid water conservation ethic throughout the community. The Water
EfficiencyPlan outlined in this document builds upon the successes of the past by pursuing strategies t
promote water efficient technologies arftelp change customewater usebehaviors over the long
term. In adition, this Water Efficiencilan will provide assistance to customers in the form of
education and incentives designed to promote increased waterafiiciencies.

UoI}ONPO.U|

This Water Efficiendylan establishes loAgrm water efficiencygoals that encourage efficient use of
available water resources and reduce the amount of additional water needed to serve existing and
future customers, while maintaining a higjuality urban envbnment. The Water Efficiendlan
providesguidance in @nningwater efficiencyLINE A N> Ya O2yaAradSyid egAGK G
management strategy and with community values. This pailaces the 2009Vater Conservation Plan
that was approved by the Colorado Water Conservation Board (CWCB) and lelfikgjtiirements of

the State of Colorado Water Conservation Act of 2004 (HB 1365) by following the guidance provided b
the CWCB.

waysAg Alddng *;

Keys to Success

The Water Efficiencylanestablishes vision of how Thornton will achieve greater water use efficiency.
As such, high expectations are placed on each department, division, and employee to help implement
the plan and achieve greater water savings. One key to the success plathiis crasdepartmental
cooperation, which is necessatry make improved water use efficiency a priority and a reality. The
second key to the success of this plan is the continued suppéiieccommunity to embrace theicli & Q &
water use efficiency program as thbgve historically done.

Sustainability Connections with WatEfficiency

While the focus of tts plan is on water efficiencit is important to point out the larger ecmection that
water demand management in théty of Thornton has with sustainability drclimate change that will
help make our planet a better place for future generatio®aving water saves energy. Conserving
water leads to less energy being used to treat water at the treatment plant and pump water through th¢
distribution system. Inaddi A 2y > &l @Ay3I SySNHeE& al 0Sa o4 4SSN
water for cooling purposes in the power generation process. Increasing energy efficiency reduces the
amount of water needed for energy production. Therefd,everygallon d water that is savedhe
0SYySTFAGA FNB f SOSNFrIASR Ayid2 20KSNJ I NBlFa GKIFG
emissions and combat climate change.
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Sustainable Development

Water efficiency measures play an important role in sustainable dpwetnt. Installation of ultra
efficient plumbing fixtures and lowvater use landscapes during the construction phase is aaftesttive
way to achieve water savings in commercial and residential developments. The Water Efficiency P
proposes programsotencourage sustainable development

3 Thornton Water EfficiencyPlan
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Foster Partnerships

Developing partnershigis, andwill continue tobe,a@S NE @I f dzt 6t S O2Y LRy Sy
efficiency programs After all, the success of this program ultimateilyges on the partnershigbe city
cultivateswith the citizensof our community to help achieve the goals set out in this plan. In addition to
partnering with our individual citizens, exploring partnerships with corporate;profit, governmental

and community organizations teelp leverage awareness of water use efficiency can assist with the
effectiveness of the wategfficiencyprograms.

Alewwng aAiN2ax3

& EfficiencyGoals

Thorntonrecognizes that water efficiendgan essential component of théicli & Q-termfwatef Spply
planning strategy Througtinvestment inwater efficiency programsThornton can reduce themount
of water that the @ty must ultimately acquire or develop in order to meet its bolst demand. The
water efficiencygoals were established with this in mind ané artended to benefit both theity and
its customers.

UoI}ONPO.U|

New programs will be brought dine at an aggressive pace with one new program beimemented
each year through 2024These initiatives wiltarget all customeclasses This plan will achieve over
1,000 AF of savings annually by 2024 in addition to the estinfig&@DAFsaved annually by existing
programs for a total of 2,500 AF of annual savings.put these water savings in perspective, the City
can supplyb,000typical singlefamily residencs, respectively, witl2,500 AF of water
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The 2009 Water Conservation Plan set a goal of establigieisigential water use at 85 gallons per

capita day (gpcd) or less, based upon a-jigar rolling averagdyy 2016. This goal was met,
demonstrating 20%decrease when compared to 1@pcd usage during the pidrought year of 2001

and prior to the enaatent of water use restrictions. Most of the programs that helped achieve this goal
will continue to be implemented through 2024. New programs that focus ndsieape, irrigation and
commercial water efficiency will be implemented 2017 through 2024.

Current WaterEfficiencyActivities
The City of Thornton has hadficiencymeasures and programs in place for many years. The following
fAa0 Ay Of dzR@rt watekeflidieyioyaztyitess O dz
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Currently Implemented:

1 Residential, Commercial and MdftamilyToilet Rebates w
1 Residential Washing Machine Rebates G)
1 Residential and Commercial Smart Irrigation Controller Rebates 8
1 Residential and Commercial Rain Sensoraksh 7y
1 Residential and Commercial Sprinkler System Consultations Q0
1 Residential Home Water Consultations (Jj>
i Public Outreach, Festivals, Presentatiorsyth Educatioretc. =
1 Thornton Water Efficiency Outreach Initiative E..:
I Water Restrictions (as needed) 12
1 City Codeincludes Conservation of Water Resources (Water waste is always prohibited)
§ Tiered Rate Billing Structure -
9 Landscape Codes Incorporating Water Wise Principles =7
9 Automatic Irrigation System Inspections ©
1 Colorado Water Wise Council Participation CBD
@
&
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Leak Repair oniBtribution System
Reusable Water Rights Operations
Water Line Replacement Program

City Property Water Efficiency Programs

= =4 =4 =4

@ Evaluation and Selection EfficiencyMeasures and Programs

Twenty-nine measures and programs were initially screened basefboncriteria, and were selected
for evaluation to estimate the cost and benefit of each program. The screening criteria are listed belo

Authority of the city of Thornton to implement measure/program.

Ability to sustain the water savings over the letegm.

Ability to defer or avoid costs by implementing the measure or program.

Acceptability of the measure/program by the city of Thornton community and customers.

PN PE

The measures and programs that met the initial screening criteria were then compared based,on cost
water savings and net benefit. The net benefit was calculated in terms obftastier saved over the
estimated life of the program savingesmpared to the cost of developing future water supplies. The
evaluation process showed a high net benefit@htnuation of current programs. In addition, eleven
newmeasures and programs were identifiad having a high net beneiit the evaluation and selection
process Thesénclude:

Residential Water Report Card

Residential Rain Barrel Rebates

Residential @irf Replacement Program

Residential and Commercial Turf Alternative Rebate
Large Landscape Design Consultations

EPA WaterSense Home Builder Incentive

Irrigation System Improvement Program
Commercial Indoor Water Use Assessment
Targeted Commercial ProcdsHiciency

Enhanced Water Distribution System Leak Detection and Repair
Advanced Metering Infrastructure (AMI)

=4 =4 =8 =8 -8 -8 -8 a8 a9

& Implementation Plan, Monitoring, Evaluation, and Revision

This document includes an implementation plan that outlines a ffahthe Cityplans topursue over

the next several years to enhance water use efficiehtyweverjn order for waterefficiencyplanning

to be successfil i KS OA i(néefsio ble lskiiNRhoyK to allow for modifications in strategies.
As technological advaements are made and brought onto the market and as further research indicateg
greater promise with other focusetis planprovides the citywith the ability to alter course when
appropriate. Before and during implementation, theeasures angrograns set out in this plarwill be
monitored foreffectiveness. Depending on the results of this ongoing evaluatiamght be necessary

to adjust programs and approachés2 Y2 NB STFSOGAGSt & I 002YLX A4&K

Implementation of the WateEfficencyPlan is a longerm endeavor that will require continuous
monitoring and evaluation. The City of Thornton intends to update the plan, at a minimum, every seve
years as required by the Water Conservation Act of 2004.

5 Thornton Water EfficiencyPlan
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Introduction and Background

This section summarizes the key characteristics otityeof Thorntonrelevant to the water system
including: thegeographic area servedemographic information, and other key characteristics of the
service areaThis sectioralso outlines the importance of water efficiency planning, some of the key
trends in integrated planning, and the role of thi&ater Efficiency an in other planningnitiatives
currently taking place in theity of Thornton.

® Service Area Characteristics

Boundaries

Thecity of Thornton waterand wastewateservice area is approximatel® 8quare mileandextends
from the Boulder Turnpike on the south to 68venue on the north, from roughBuni Streebn the
west to Yosemite Street on the da¥he service aremcludes portions of unincorporated Adams
County consisting dhe WesternHills, Sherrelwood, Welby, Holly Crossigd Wright Farms

neighborhoodsA map ofThornton in relation to the greater metropolitan area is provided in Figure 1.

YL 2F ¢K2Nyi2yQa wHnmc oG0S aSNBAOS | NBI Aa

/75

THORNTON &

Figurel. Location of Thornton, Colorado

Demographics

Accordirg to the U.S. Census, tbity of ThorntorQQ @opulationwasestimated to be 133,451 in 2015.
Th2 N (eXistiapavater supply systesenesa population of 14891 ¢ an estimated 131,761 people
residingwithin the O A {c@r@rateboundaries and 16,83peoplein the extended service aren
addition, the city provides water service to 763 commercial, industrial, and institutional custqrasrs
well as 681 irrigation accounts, including treated and raw watkornton further provides bulkreated
water deliveriesto the city of Westminster

6 Thornton Water EfficiencyPlan
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At buildout, thecity currently estimates it will
provide water service to 258,830 people. This Tablel. Yearly Rate of Growth, 202915
represents an increase of 63% over the 2015

population served. This efficiency plan covirs
period from2015¢ 2024. As Thornton continues to 20022007 3.29%

grow, t is estimated that theservice aregopulation

0,
could approach 68,434by the end othis planning ;882 ég‘;’;
periodwith an average annual growth rate of % 70
However, over recentyear$, K 2 Ny (1 2 y Qa 2010 0.65%
annualgrowth rate, as shown imrable 1 hasslowed 2011 0.64%
From2008 tlrough 2014the annual growth rate 2012 0.89%
wasslightly less than 1% wheromparedto the 2013 1.18%
previousfive-yearperiod, 2002 through 209, which 2014 0.82%
experienced 3.3% growtiNote, the 6.56% growth 2015 6.56%

rate in 2015 is artificially high due to the city alignir
population counts with third partpopulation
estimates produced by the U.S. Census and the
Colorado State Demographers offi¢dowever,
improving economic conditions also playedbie.

Source: City of ThorntoGity Development Department

As 0f2015, herewere38220Y S SNBR 02y ySOilAz2ya (2 ¢ Radifa 2y Q
customers, including singland multifamily, arethe largest customer class connected to thé. (G & Q &
treated water systemmaking up 96%f total water connections Figure2 shows theO A (sé&nizé
connections by service type in 2015.

Residential,
multi-family
9%

Commercial
2%

Irrigation
2%

Residential,
singlefamily
87%

Figure2. Service Connections by Service Type, 2015

h¥ GKS OAGeQa G201t aSNIAOS 02yySOiA2yaFigye::
3). From 2010 to 2015 the number of accounts served by the€ityornton increased.8% from
36,9591038,2030 ¢ KS ydzZYoSNJ 2F O2yySOlAz2ya Ay C¢K2NyO?2
changes since 2009.

7 Thornton Water EfficiencyPlan
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Outside City
14%

Aewwng aANoex3
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Inside City
86%

Figure3. Service Connections, Inside vs. OuiGitle 2015

TK 2 NY éevigetageadncludesresiderces businesses, schools, parad open spacéMost of the
existing service area consists o$igential developmentAs Thornton continues to grow, development
projections are an integral part of planning for the future neeflthe community. Projected growth
spans as far south as 12@venue and north to State Highway 7, along Quebec Stféetfocusof the
growth will be single family and multifamily housing located along the Quebec Street corridor and No
Metro Rail Lie. In terms otommercial developmenitis projected to occur along thHe25 corridorand
E470 in the northwest portion of the service arééere are significant areas within the ses/area

that remain undeveloped
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Housing

Most of the existing seige area consists of residential developmdnt2015, there werd6,443

housing units in Thorntgrof which nglefamily dwellings(detached and attachedhpadeup the largest
portion at76% Eigured). Since 2008, residential unit growth has continued, although not at the
unconstrained rate of the early 20003f the available housing stock, 67% of housing were built prior
2000.

puewsaq 'z

Future growth trends indicaterggle-family housing outpacing multifamily and manufactured housling.
the near term, singldamily detached is likely to see the highest number of new uhiigagerterm,

¢ K2 Ny G2y Qais ptaifedzd toshift to ¥ thdfe balanced housing stock of sirigimily and
multifamily dwellings. Factors influencing growth includgional migratory patterns, the future RTD
North Metro line, and housing market growth indicators.

uonejuswa(dwi 'y |S8NIAIIY X S|eoL) ‘¢
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Manufactured
7%
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Singlefamily
(attached)
14%

Multi -family
17%
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Year End 2015 Thornton Housing & Population Report
Figure4. Thorntorf ousingDistribution 2015

Business and Economy

The city of Thornton has over 186,236 jbhsross all industry sectar§he major employment sectors
include Life Sciences, Built Environment, and Professional Business Séaltedisplays the top 10
employers in Thornton.Industries that have seen growth since 2010 are agriculture and resources,
education and health, and the arts and entertainmehtese areas are anticipated to continue to grow
as Thornton develops over the coming yednamany cases, residents are employed outside of
Thornton.Comparatively,asident nedian haisehold income in Thorntois 3% higher than the Denver
metro area at$66,160.
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Table2. Top 10 Employers in the City of Thornton C?
=
Employer Product/ Service # of Employees %
Adams 12 Five Star Schools K-12 Education 3,203 =
City of Thornton City Government 1,123
North Suburban Medical Center Hospital 767
American Furniture Warehouse Retail Trade 538
Dish Network Call Center 500
King Soopers Grocery Stores 450
WalMart Stores Retail Trade 411
The Home Depot Retail Trade 361
Avaya Telecommunications Technology 300
AMI Mechanical CommerciaMechanical Contractor 250

1 http://www.businessinthornton.com/DateDemographics/Employmeft/age.aspx
2 http://www.businessinthornton.com/DatéDemographics/MajoEmployers.aspx
3 https://factfinder.census.gov/faces/nav/jsf/pages/community _facts.xhtml

9 Thornton Water EfficiencyPlan
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& Water Efficiency Planning

Why a Water Efficiency Plan?
This Water Efficiency Plan is an update toditig2 ¥ ¢ K2 Ny 12y Q& 2 GSNJ / 2y & §
2009.The Colorado WatetonservatiorBoard (CWCB) requires that a water utility provider develop or
update their plan every 7 years in accordance with the latest guideliffegntonrecognizes that water
efficiency is an essential componaftthe O A lo@gdeim water supply planning sttegy. Projected
demands without water efficiency savings exceed the projected firm yield of the water system in 2022
2025.Through watekefficiency Thornton can reduce the amount of water that tbigy must ultimately
acquire or developo meet its buildout demandwhile maintaining quality of life standardBhe current
and proposed water efficiency programs in this Plan will be crucial in balancing water supply and
demand during those years and will create a buffer for unknown factors that could affeet supply

in the future.Water efficiency can also lead to significanst savings and reduce overall resource use
(e.g., energy, waterIhe waterefficiencygoalsin this Planwere developedwith this in mind and are
intended to benefit both theeity and its customersA continueddesire of thecity of Thornton is to
create a legacy of strong water efficiency and conservation ethics for the benefit of current and future
generations.
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| 2t 2 NWaR2Péwas adopteddy the Coloado Water Conservation Boaoth Novemberl6, 2016.
The plan took almost three years to draft and included o¥®080 public commentshe final plan

serves asiroadmap for the collaborativand sustainablenanagemeds 2 ¥ G KS {4l ASQa
key djective ofthe state plan is tweduce the projected 2050 municipal and industrial water supply gap
from 560,M0 acrefeet to zero acrdeet by 2030 Municipal water efficiency strategies are an important
element of the plaras municipal and industrial watefficiencygoals aim to reducevater use400,000
acrefeet by 2050

M

Thornton recognizes its role in responsibly managing its water supply and is investedertorvgater
efficiency strategies that align with the St&&  IThik Wate®Efficiency Plan illustrates Tharyf Q a
ongoing commitment to bgood @mmunity stewardof a preciousnatural resource.

puewsaq 'z

Integrated Planning and Water Efficiency
Land Use and Water Efficiency NeRusidst limited water supplies, changing climatic conditions, and
growing community support for more sustainable water management, the traditionally siloed approac
to landuse and water planning is being-egaluated. In many cases, the water sector is not involved in
land use planningr development processesesulting in pressures on existing water resources.

Imagel. Commercial Efficiency Image2. WaterWise Lascaing
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Alternatively, wherwater utilitiesareinvolved in land uselgnning and developmerdecision making,
the best approach to water supply managemeain beimplemented. Development and redevelopment
offer an opportunity for the water sector, regulatory agencies, and the land use and development
community to better coordinate efforts and achieve mutually beneficial goals. Thus, land use planning
can encouragevater efficient land use patterns through urban growth boundaries, infill development
parameters and densities, housing ty@guirements open space preservation, and green
infrastructure.These greater water efficiencies then translatestciencyanddiversification of supply.
Thornton recognizes the importance of linking land use toawatficiency by aligninthis water
efficiencyplan with the objectives and goals outlined in e\ C&mPréhensivePlan.

Kiewwing aAIINd8x3

Water andEnergy Efficiency Nexus
The onnections and interdependencies water and energy systems aoften NS F SNNBR (2 |
SySNHeé ySEdzaé® 21 SN Aa dza SR A ity gehdrationIkn-Cal&ado, 2
power plants consume approximately 64,000 afet amually? Most of the water consumed is used
to cool and condense steam in a thermoelectric power plant. Likewise, energy is used in the pumping
KSFGAYy3aZ yR GNBFGAYy3a 2F 41 GSNI F2NJ RADGSNRES dza
embeddedin water use’ Therefore, a synergistic relationship exists between water and energy
resources, particularly arourefficiency One approach already capitalizing on this relationship is energ
policy. New, clean energy policies in Colorado are reducin§tffeS NAH& 3ISYSNI GA2Yy A&
Another approach is the integration of water and energy into joint efficiency programs. As the need fo
more efficiency is growing, utilities are implementing joint water and energy efficiency programs to cu
demard at a reduced cost. For example, Xcel Energy offers an eaffigjgnt showerheads demand
side management program, reducing both water use and the amount of energy to heat the water, wh
translates to cebenefits for the consumer and Xcel Ener@g.pat of the implementation of this Plan,
Thorntonplans to develop a stronger relationship with Xcel Energy and identify opportunities for
collaboration and alignment of program offerings

LONONPOIY|
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‘b dzZRAY AT | & NI MIAR ya /{RYWESNB&Y ¢KS /aS F2N LydSanNy
Western Resource Advocatdsip://westernresourceadvocates.org/publications/consenatisynergy/
S{FYRSNARAZ Y® YR a® 2S00SNWP HAMHD® G9@I fdzr iAy3 GKS
Environmental Research Letté¥8):1-11. https://utexas.influuent.utsystem.edu/en/publications/evaluatirfe-
energyconsumedfor-water-usein-the-united-states

11 Thornton Water EfficiencyPlan
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http://westernresourceadvocates.org/publications/conservation-synergy/
https://utexas.influuent.utsystem.edu/en/publications/evaluating-the-energy-consumed-for-water-use-in-the-united-states
https://utexas.influuent.utsystem.edu/en/publications/evaluating-the-energy-consumed-for-water-use-in-the-united-states

One Water

Given the complexity and scope of challenges facing water in the@dtury, the water sector is
starting to take a more systemic approach to water as a resource, but this concept of One Water is st
not common practice in the industry. One Water considers the urban water cycle as a single integratg
system of which aflows are a potential resource. The interconnectedness of the systevater
supply, groundwater, stormwater, and wastewatgis optimized, and the combined impact on the
ecosystem is recognized. With this holistic outlook, utility directors and ingllestiders are exploring
new techniques and integrated water management approaches for their communities thiateadéy
costeffective and sustainable. This concept is one method to coordinate water efforts to achieve
greater water efficiencies and resiticy across an urban water system. Thornton is exploring this
approach for future planning effort&igure5 summarizes the systemic One Watapproach.

Aewwng aANoex3

UOIONPOU|

PROVIDE RELIABLE,
SECURE AND CLEAN
WATER SUPPLY

ONE WATER

APPROACH

RESILIENT TO
CHAMGES IN CLIMATE
AMND ECONOMICS

USE AND REUSE MINIMIZE
MATURAL RESOURCES ENVIRONMENTAL
EFFICIENTLY POLLUTION

Figure5. One Water Approach

puewsaq 'z

Review of Grrent Planning Initiatives

Thecity of Thornton has undertakeseveralplanning initiatives that influence water supply, demand,
and efficiency efforts. The planmrinitiatives are described in more detail heiecludingany relevant
connections to thisVater Efficiency Plan

Comprehensive PlgA012)

In 2012 the city of Thornton initiated the process affive-year, technical update to the 2007
Comprehensive Plan, and it was adopteddity/ 2 dzy OAf 2y { SLIISYOSNI mmX
Comprehensive Plarrgvides a broad overview of how ttoty will grow and where future development
and redevelopment will occur. The technical update of the Comprehensive Plan examines a wide ran
of issues related to future land uses, character of development, transpontatstems, utility systems,
and social and economic dynamics. The Comprehensive Plan provides stiatgion for the future
of the dty and projections to the year 2030.

6 hitp://www.werf.org/c/KnowledgeAreas/Integratedinstitutionsinfo.aspx

uonejuswa(dwi 'y |S8IAIIY X S|eoL) '€
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SAFTFSNBYylG O2YLRYySyida 2F ¢K2NY G2y Qa hahdivd Bai a & a
Section 4, Transportation and Utilities, discussescthél wate&and wastewater utilities focused on key
infrastructure challenges, such as wasdficiency as Thornton continues to grow and develop.
Appendix An the Plarprovides an oveview of the hazards and other concerns known to exist within
and near Thornton to ensure the safety of the community and the preservation of the environment,
many of which are waterelated. The most recent Comprehensive Plan can be obtained frongitje
Development Department.
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Capital Improvement Plan
¢CKS /IFTLAGEE LYLINR@GSYSyiGa tfly Aa 'y AYLE SYSy
the city budget. ThePan is informed by the Capital Improvement Program that provides for cost
effective cesign and construction of capital projects. ity maintains a fiveyear plan, updated
annually. Projects include improvements to transportation, water, st@na sanitary sewer systems.

UOIONDOU|

Drought Management Plan

Thecity of Thornton Drought Managementdh, adopted and last amendeid 2002 ,helps the city
prepare for the onset and severity of drought and respond aptly to ensure that basic health and safet
needs of customers are met during a drought. The Drought Management Plan complemekifaitibis
Efficiency Plan, helping the city to achieweerall efficient and prudent use of tf@ A (wat&k &Esources
over the short and longterms. To achieve this goal, drought management actions, drought mitigation
strategies, public information strategies, andeveant background information is provided

wasAs Ajddng |

Parks and Open Space Master Plan
Thecity of Thornton is currently in the process of updating the 2012 Parks and Open Space Master P
The Plan establishes goals, objectives, and recommendations and impleraprsatitegiesdr citywide
and regional parkdrails, and open space planninthe Plan also serves as a supplemental docuneent
the Thornton Comprehensive PlaiVater is integrated into many of the goals and policies to enhance
CK2NY 2y Qa &y matrblPeyoliréey, tetrdation, and visual appeal.

Development Applications

All work completed in the city must be performed in accordance with the most recent version of
CK2NYyd2yQa {dGFyRFNRA YR { LISOATA Gladpivafes T2 NJ
improvements.Standards and Specifications provide a certain minimum of materials and methods tha
must be met for the design of a given project. Those relating to the many facets of water include:
Section 200: Water SysteftandardsSection300: Sanitary Sewer System Standar@sction 400:
Storm Drainage B#gn;Grading and WaterQuality Technical Criteriand Section 800: Landscape
Improvement.

puewsaq 'z

Water and WastewateBystemdviaster Plan

Updated in 2010, the Water and Wastewater Systems Master Plan faitthef Thornton examines the
O A (exisfing water and wastewater utilities, projected water and wastewater flows, and proposes
strategies to help theity meet future demand for its wiar and wastewater utilitynfrastructure It also
provides direction to achieve the goals and objectives outlined in the Comprehensive Plandbriih@ Q 3
water and wastewater utilities

South PlatteBasinimplementation Plan
Thecity of Thornton is a parof the South Platte River Basin. The South Platte Basin Implementation
Plan identifies the needs, challenges, and potential solutions for water issues facings the South Platte

uoneuawa|dw] v |SeIAOY X S|eoY) '¢
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River Basin in Colorado. TRan was developed to meet the projected watepgly needs of all within
GKS olaAye LG Aa ftaz2z | 02yl Rk oidkiSh yadi | Ri2Sauay SFyAil

Thornton Water Climate Vulnerability Assessment
Two reports were ra@ased in 2015 on the topic of climate change in Colorado. These reports promptes
Thornton to further investigate the vulnerability of its wataipplyto climate change and global
warming.Many conclusions and recommendations came out of this investigatiatined in the

Thornton Water Climate Vulnerability Assessment 201bs is the first document which prompts
greater consideration for planning to account for climate change and the potential vulnerabilities and

7
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Image3. Standley LakBrought

7 For more information, visitattps://www.colorado.gov/cowaterplan
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Chapter 1.
Profile of ThorntonWater Supply System

Aiewwng aAIINd8x3

This section summarizes the key characteristics otityeof Thornto2a ¢ I 4 SNJ a &did SY |
2015 Included are descriptions of key facilitiésd water sourcesvater supply reliabilityand
limitations, andwater costs and pricing.

& 1.10verview of Existing Water Supply System

UoI1ONpPoAU|

RawWater Supplieg, Surface Water

Thecity maintains a significant portfolio of water rights associated with its ownership of steekvaral
ditch and reservoir companie$hecity also ownsseveralg I G SNJ NA IKiGa Al KIF & RS
The priorities of the water rights that Thornton relies upon for its water supplies range from the early
MYy c n @A n.fd® dvater associated with these water rights is delivered into storage\adral
reservoirs owned by theity and into reservoirs where theity shares ownership with other entities.
CK2NY 2y Qa NI g 6FGSN) adzLJJ @ 2NAIAYLFGSE LINRYL
the South Platte River and Clear Creek basins.

Thornton has acquired and developed Table3. Thornton Reservoir Storage Capacity
substantial reservoir storage cagty to store :
water divertedfrom its water rights.As of Reservoir Storggifgeatl)pacny
September 2016Thornton hastl1,826acre Standlev Lake 11.832
feet of storage capaty on-line within its y ’
system.A summary of Thornton reservoir West Gravel Lake No. 1 503 <5
storage capeity can be found imable3. West Gravel Lake No. 2 1,723 D
o N West Gravel Lake No. 3 614 CBD
Cooley _East Reservow |saaln_llt|onal _ Brannan West 168 =
reservoirthat isnear completiorandwill - =— S0 =
ultimately beused as an exchange resevoi rannan .as a
This reservojrandthe necessary South Tani 7,241
infrastructure to deliver water into jtare East Gravel Lake No. 4 2,807
expected to be completed in 2018. The South Dahlia 1,777 o
estimateds]:torage capacity of the reservoiris  North Dahlia 2,568 g)
2,800acrefeet. East Sprat Platte 1,526 3’—’-
C2NJ ¢K2Ny G2y Qa 2LISNJ  WestCooley 4,282 o
Clear Creek basin is dividedo upper and Hammer 2,116 CJ>>
lower systemsWater from the upper system Rogers 2,212 -E-*
FNE v QKS OF NS aate 1 4 DUkl 78 &
u - :
w
Croke Canallhe water stored in Standley Wellington 1,739
Lake is conveyed to the Thornton Water Total LD s
Treatment Plant through an elem-mile =7
pipeline. =l
)
3
@D
=
—
S Q
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Water from the lower system is delivered into storage at Brannan Lakes and at the West Gravel Laked
from the Lower Clear Creek Canal and the Colorado Agricultural Chrakater stored in Brannan

Lakes can be pumped baicko the LowerClear Creek Canal and conveyed to the West Gravel Lakes fo
storage The water stored in the West Gravel Lakes is pumped to the Wes Brown Water Treatment
Plant.

Aiewwng aAIINd8x3

CK2NYyd2yQa {2dziK tflFdGdS wA drfebniectédiesérvarelgeates Y O 2
alongthe South Platte Rivewhich store water deliveregrimarilyfrom the Burlington @nal.¢ K 2 NJ/ (i 2
reservoirs that take delivery of water conveyeddbgh the Burlington Canal are South Tani Reservoir,
East Gravel Lake No. 4, Sobtahlia Reservoifjorth Dahlia ReservqiEast Sprat Platte Reservdihese
reservoirs are all connected through a series of pifjee water stored in these reservoirspumped to

the Wes Brown Water Treatment Plant from East Gravel Lake Nmptovements to the Cooley West

Q.
—
=
o
o
=
(®]
=
o
>
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Image4. Headgate

Reservoir Complex and the West Sprat Platte Reservoir are currently under development, which will
AYGSNOD2yySOG (KSaS NBroisNIpRiddMEthed®drlingion Caah&Godley Q &
West Reservoir complex can also be filled with water delivered from the Lower Clear Creek Canal. A
pump station at Cooley West Reservoir can return water to the South Platte River to operate exchang
Water stored in Cooley West Reservoir can also be pumped back up to East Gravel Lake No. 4 wherg
can be pumped to the Wes Brown Water Treatment Plant.

Additional componens of the South Platte River basin systane Duck Lake and Wellington Reseryoir
both of which are located high in the mountaif®uck Lake is on Geneva Creek and Wellington

16 Thornton WaterEfficiencyPlan
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Reservoir is oBuffalo Creek. Water stored in these reservoirs is then released and conveyed down theg
South Platte River where Thornton recaptures itatthe BErin2 y / 'yt & | Yl LI 2F
system can be found iAppendix A
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O
=
=
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=
=
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=
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Water stored in Standley Lake can be delivered toBhstGravel Laké&o. 4through a pipeline from the
Thornton Water Treatment PlariVater stored in East Gravel Lake No. 4 lsapumped through a
pipeline to the Thornton Water Treatment Plant. Thornton also provideittyeowned Thorncreek
Golf Course with raw water delivered from Big Dry Creek.

Raw Water SuppliessGroundwater

Thornton has developed a series of alluvial svalfjacent to the South Platte Riv&here area total of
fifteen wells that pump groundwater intd KS OA (1 & Qa NI & S NI Bautwbablia¢ K S NS
Reservoirandone wellat East Gravel Lake No. 4.

UQi}oNpoAu|

Thornton has constructesixnon-tributary groundwater wells that supply water for park irrigation at
CommunityPark,Grange Creek P&tk I y R  8pr® fieldl4 di eCMargaret W. Carpenter
Recreation Center.

Treated Water Facilities

Thornton operates two water treatment plants that have a combined capaf 70 million gallons per
day (mgd)The Wes Brown Water Treatment Plalocated at 3651 East 86Avenue has a capeity of
50 mgd.TheThornton Water Treatment Plajibcated at 9420 Ellen Couttas a capeity of 20 mgd.
The service area contaiapproximately 530 milesf water linesthat distribute treated water to
customers.Thornton shares interconnections with the treat water systems of Denver Wat&ity of
Northglenn, and theCityof Westminster.The interconnections with Denver Water and Gy of
Northglenn are for emergency situatiornBheCityof Westminster is avholesaletreated water
customerfor the city of Thorntorand the interconnection serves as the single delivery point to
Westminster.

wasAs Ajddng 1|
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Imageb. Water Treatment Staff Image6. Water Quality Analyst
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Image7. Denver Skyline from Clarifiers

® 1.2Water Supply Reliability, System Limitations, and Future Needs

wAiala 2 GKS OAdeQa ¢l GSNJ adzllLxf @ NBtAFOAfAGER
securing adequate watesources Thornton owns adequate supply to meet projected demands while
reliably meeting present needs and potential vulalgilities. Water rights have been acquired to meet
projected demands througthe estimatedbuild-out of thecity in 2065. However, the infrastructure to
deliver this water supply still needs to be built and remains a risk. The city has conducted extensive
planning for shortand longterm strategies to deal with adverse conditions caused by droughts. Climate
change implications are beginning to be incorporated into planning efforts. Water quality of the supply
also is a concern. Each of these three riaksyell as steps being taken by the city to address them, are
described in more detail in the following sectiofigble4d> 06 St 263 &dzYYlI NAT Sa ¢

wasAg Ajddng 1|

system reliability, limitations, and future needs. N
)

Tabled4. Summary Table of System Reliability, Limitations, and Future Needs (BD

S

X\:Z;er IR R Description Means of Addressing Limitation or Need Qo

¢tKS OAGeQa gl GSNI adz
South Platte Basin which has been identifie
as a gap area in th®tatewide Water Supply
Initiative.

Designated Critical
Water Supply
Shortage

Thecity has acquired sufficient reliable water
rights to meet anticipated demands at full build
out.

The city has a leak detection and pipeline
replacement program that is systematically
replacing distribution pipes.

An aging distribution system contributes to

AT DS VEIE non-account water due to leaks.

Long term planningncluding climate change
vulnerability assessmentallows Thornton to
ensure that enough reliable water suppliegar
available to meet demands even in stress years.

Thorntonis in a geographic area that
Drought Planning and experiences periods of drought that must b

Response Sinur;ed for and mitigated when they do TheO A § Bt Mahagement Ran is used to
' YAGAIFGS GKS AYLI OGa F
water supplies.
18 Thornton WaterEfficiencyPlan
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New infrastructure will be needed to w
System Infrastructure connect exsting parts of the Thornton The Thornton Water Project delivery infrastructu 5
Improvements & 2 GSNJ t NP2SO0 &dzLJLX additions will meet this need. =
Additions Infrastructure was damaged in the 2013 Flood damage repairs are ongoing. o
floods. <
Thornton has invested in statf-the-art water
Water quality in the South Platte Basin treatment technologiesMeeting water quality
Water Quality fluctuates, causing water treatment requirements is an ongoing task that requires
challenges. constantly adapting to chaing inputs from

source water bodies.
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o
o
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o
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o
=

Water Supplies

Through a combination of loAgrm planning, drought planning, and proactive acquisition of adequate
water rights, the city of Thornton does not anticipate substantial risks assoasatledvailable weer
supplies.

Designated Critical Water Supply Area

The South Platte basig K SNE ¢ K2 Ny 12y Qa gk I8 No SS3LILX RSyl 2 NA
by the2010Statewide Water Supply Initiatif{&WSI)meaning that even with all the water supply
projects identified there will still be a significant shortage of regional water supplies by the year 2030.
However, the city of Thorntohas acquired sufficiersgnd reliablewater rightsto supplyanticipated
demandsthrough build-out. The city still needs © construct the infrastructure to deliver the water to
GNBFGYSYyd FILOAfAGASAYT FYyR dzyiAf GKS LINP2SOGa
supply Thornton will continue its development efforts to meet future demandg2930and bgyond

LongTerm Planning

¢2 SA0GAYIGS GKS FANY @AStR GKIG A& ySSRSR TN
extreme drought, the city planning process
involves the use of a drought of record from the
1950s that is assumed to last three years.
Thornton has develged a computer model to
estimate the minimum firm yield required from o
AGa NIg o1 SN agadsSy
infrastructureexpands the firm yield of the
system will continue to increase.

puewsaq 'z

Drought Restrictions

During supply shortages brought bg drought,
CK2NYyid2yQa 5NRdzZIKG al
guidance to achieve shetérm water savings,
and complements this Plan which promotes leng
term water use efficiency. The goals of the
Drought Management Plan are to aid the city in:

(1) determining theonset and severity of

drought, ~ GET MORE TIPS
(2) reducing water demands, and

Image8. Irrigation Savings Tip

19 Thornton WaterEfficiencyPlan
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(3) increasing water supplies sufficiently to ensure that the basic health and safety needs of all
customers are met.

Drought response is divided into three levels (Stages 1, 2, and 3) accordimytiht severity, which is
assessed based on factors including projected demand, reservoir storage levels, prsjezietflows
and water rights yields, availability of alternative supplies, water quality, and drought indices.
Depending on the severityhe plan outlines demandide management and suppfyde management
strategies, in addition to public information strategies, to mitigate drought effects. Deramied
management strategies aim to reduce customer water use while stgigd¢ymanagement sttagies

aim to maximize opportunities to obtain water supplies for the city. Public information strategies are
utilized to raise awareness and foster willingness to comply with water restrictions.

Alewwing aAIINdax3
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TheO A (i @kt Mdhagementlan was adopted in 2002 due asevere drought experienced
throughout the StateThornton followed the steps and options outlined in its Drought Management
Plan to efficiently and wisely manage its water suppkemix of voluntary and mandatory water
restrictions were enacted bet@en 2003 and 2006 to ensure an adequate amount of water reeadin
storage to meet the critical needs of tlegty in subsequent years.

Similar restrictions were put in place from May 2012 through June 2Dd8ng the period when water
restrictions werdn effect Thornton water customers responded well and reduced their water ysage
thereby avoiding the need to enact a stricter progrdmmom 2012 to 2013 the city saw a 17% reduction
in total water use. Water uses have increased only slightly since ¢ven, though restrictions are no
longer in place. This fact is attributed to watdficiencybehaviors and average weather conditions that
occurred n 20142015, maintaining stabldemandsA Drought Management Plan update will be
developed in 2018.

washg Ajddng |

Drough Emergencies
In the case of emergency conditions, the Drought Management Plan includes two recommendations f
augmenting supplies. The first recommendation is to lease water in the-svontfrom farmers. This
approach requires negotiating agreementsiwiarmers ahead of an actual drought emergency. The
second recommendation is to temporarily terminate the water lease with the City of Westminster. Thi
approach would save Thornton about 2,240 afeet of water per year, but would have a negative
finandal impact on the city.

puewsq 'z

Climate Change Impacts

The city of Thornton recently completed a climaténerabilityassessment in support of a more
comprehensive approach to water resources management and adaptation. Climate change experts
project that heat waes, drought, and wildfires will increase in frequency and severity in Colorado by th
mid-21% century® Flood events could become more frequent and precipitation more variable with
temperature. The city is looking at these leggm effects along the FrdrRange and on its water

system and how they will impact future demand. The safety factor used in demand projections provid
ample reserves for climate variability in the near term.

8 éClimate Change in Colorado: A Synthesis to Support Water Resources Management and Adaptahilih\A
Western Water Assessme2008.http://cwch.state.co.us/publie
information/publications/documents/reportsstudies/climatechangereportfull.pdf
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Emergency Connections

¢tKS OAGEe 2F ¢K2NY(2y Qo ikekcannddtforts taihii®y ¢f NGitRgleringhd” A y
Denver Water, which adib the operational flexibility that the city of Thornton could exercise under
extreme conditions.

KIewWing 8AIINd8X3

System Infrastructure
The city of Thornton continues to plan and invest in irtfiacture repairs and expansions. These efforts
must continue for the city to deliver adequate water supplies to their customers.

Improvement Projects

The city of Thornton has identified several major
infrastructure projects that are required to adequately
RSEAGSNI I yR GNBFG g+ GSNI

UOI1ONPOAU|

1 The city is currently constructing a new water
treatment plant to replace the Thornton
Treament Plant. The new treatment plant,
which will have a treatment capacity of 20
mgd, is anticipated to be completed by the
year 2020.

1 The city intends to constru¢he Thornton
Water Project, including pipeline and
associated infrastructure to utilize its water
rights from the Cache la Poudre watershed.
Thanks to successful watefficiencyefforts to
date, the timeline for this projeds 2025

wasAs Ajddng 1|

The city also has ongoing improvement projects to
storage reservoirs and the distribution system.

Flood Damages

Thecity continues to repair infrastructure that was &3
damaged in the September 2013 and September 201&=

floods. Flood recovery and flood protection will Image9. Water Supply, Treatment and Quality Sta
continue to be an important consideration when

FaaSaaiya GKS NBaAAfASyOe 2F ¢K2NyiG2yQa o4 GSNJ
resources facilities, power lines, and public buildings can strain existing resources, and present future
vulnerabilities.Thornton has critical watesupply reservoirs that are adjacent to the South Platte River
and adequately protecting these facilities is a priority for tiitg.

puewsaq 'z
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Water Quality

Source vater quality plays an integral role in water treatment costs and strategies. These costs are
reflected in the rates that customers pay for the drinking water service they receive. Better source wat|
guality can lead to lower treatment costs as$echemicals are needed. Some of the challenges that ma
increase costicludelake treatment for algae, removal of metals, and pH control. Thornton has a
diverse water portfolio with varying water quality amongst its sources of the South Platte River, Clear
Creek, and the Poudre Riv&Vater quality is an evepresent concern ancdhee city is committed to
providing high quality drinking water to residents and busines&é&ater Quality Consumer Confidence
report is distributed to water customers annually.

Aiewwng aAIINd8x3
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Imagel0. Thorntonfest Imagell. Water Quality Testing

wasAs Ajddng 1|

Capital Projects and Facility Improvements

To plan for the future costs assiated with developing th® A {radv@ater, treated water, and
wastewater systemgity staff developed an itemized list of capital projects and operations and
YIAY(GSylyO0S AGSya ySOSaalrNe G2 002YY2Rda$.S ¢K
These projects include new raw water storage facilities, upgrades to existing water treatment plants,
installation of new pipelines, replacement of existing pipelines, andpuaiable irrigation projectsas

well as new facilities, staffing requirementsef costs, and vehicle needs general summary of the
projected costshrough 2021associated with these potential facilities are showiTableb.

9 More information about city of Thornton water quality can be found here:
www.cityofthornton.net/government/infrastructure/water/Pages/watequality.aspx

22 Thornton WaterEfficiencyPlan
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Table5. City of Thornton Summary of Planriggstem Improvements Through 2021

Aiewwng aAIINd8x3

Source of Supply $230,684,915

Water Treatment Facilities $76,405,198

Treated Water Storage $1,650,000 =
Major Transmission Lines $7,535,000 g
Wastewater System $24,847,677 cc'_::_
Water System Facilities N/A g
Wastewater System Facilities N/A

Water System O&M $145,761,952

Wastewater System O&M $62,369,715

wasAs Ajddng 1|

Grand Total $549,254,458

The major projects and facility improvements forecadieeugh 203 are described below.

The Thornton Water Project
CKS ¢K2NYyaG2y 21 GSNItNRB2SOG Aad GKS LINA YAfNE &2 d;
investigating numerous possible future water supply systems along the Front Range from Pueblo to F
Collns, Thornton decided that the best option was to acquire shares in the Water Supply and Storage
Company (WSSC), a ditch company that diverts its water rights from the Poudre River north of Fort
Collins. Enough WSSC water was available, including signfinannts of storage, was very high

guality, and was relatively inexpensive when compared to sowscgel as the Upper Clear Creék.

gain access to the WSSC water, it was necessary to acquire farms irrigated by WSSC water. The city
allocated over $51 miibn ($110 million in 2017 $), and in 1985 and 1986 purchased the water and
farms.

puewaq 'z

Thornton investigated numerous options for delivery of“the WSSC water to Thornton. Delivering WSS
water by operating ¢ 4§ SNJ NAIKGaA SEOKIyYy3AS dzlJ 4 KS { 2dzi K
water Thornton needed, and would eliminate any of the water quality benefits WSSC water provides.

4 &\\

G

Imagel2. South Tani Lakes
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Pipeline delivery is the only alternative that provides the full yield oMI&SC shares and maintains the
high quality of the WSSC water. The infrastructure required to deliver the WSSC water to Thornton
would be extensive, but not out of the ordinary when compared to the infrastructure put in place by
other large water suppliersEven at its currently estimated price of $435 million, it is still a-effsttive
option for providing longi SNXY &6 G SNJ adzLJL)X ASa F2N) G6KS OAadleQa
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The need for the Thornton Water Project (TWP) is-fald: use high quality water to help mage the
OrlGeQa LIR2NBNI ljdz- ft AGe 61 G§SNJ &adzLJLXX ASAT FyRX LN
to meet the demands of existing and future water customers.

CK2NYyi2yQa O2YoAylGA2y 2F &Sy A2 NJcredtelnBoNdstMAted K (i &
aeaidsSy dGkKIrd Aa OFLIofS 2F YSSGAy3a G4KS OAxileQa
drought conditions and below average snowpack can affect the entire state, it is much more common
for shortages to be localize#or example, the South Platte River basin may experience below average
snowpack in one season resulting in below average river flows, while the Poudre River basin collects
above average snowpack in the same season, resulting in higher than normdbsigefdr most of the
RAGSNERAZ2Y aSFaz2yeo 9EGSYRAY3I ¢K2NyG2yQa o GSNJ
provides much needed protection from localized droughts.

Water Share Acquisition

Additional local senior water righta the lower CleaiCreekCanal and the Colorado Agricultural Canal
gAff 0SS LJzNBAZSR 6KSYy I @FAfl ot S lidverElgaOidh war ( K
supply system.

walshg Ajddng 1|

Raw Water Storage

There arethree reservoirprojects underway or planned thatwilliN&S 8 S G KS OAG e Qa
capacity.One project that is anticipated to be completed in 2018 is the West Sprat Platte Reservoir tha
will connect to a series of existing reservoirs and will provide additimmedational storage that
supplesraw water directly to thewater treatment plants Theother projectsthat will be pursued in the
future arethe development of a new pump station at Cooley East Reseruwir completion of the
Zadel Reservoir and pump statioDevelopment othe Cooley Easind Zadel Reservoir facilitiesll
provide the city with the ability to use additionstiorage for regulation and exchange of reusable
effluent.

puewsq 'z

Treatment Facilitieand Water Quality

Treatment plant operations and maintenance (O&M) costs include cladsrdmd power required to
deliver the treated water from the plant and throughout the distribution systénk 2 NI/ (i 2 Yy Q& &
water quality challenges require an investment in advanced water treatment technologies.

TheThornton Water Treatment PlanT(WTR currently treats raw water using conventional treatment
methods. Due to the age of the TWTRe plant will be replaced with a new plant by the end2620.
Thenew 20 million gallon per day (MGD) plant will be an advanced conventional treatment plant with
flocculation/sedimentation basins, ozone, and ddsgd biofilters. The new plant will treat water from
Standley Lake and East Gravel Lakes.

24 Thornton WaterEfficiencyPlan
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TheWes Brown Water Treatment PlawBTPwas
expanded in 2005 and converted to a 50 M@ia-
filtration treatment technology. No additional expansions
are planned for this facility; however, it is anticipatibeht
additional processes, such as ozone and improved solid
handling facilities may be added in the future. The ozon
facilities will improve WBTP ability to remove taste and

Alewwing aAIINdax3

odor compounds that are frequently generated in the ;_T;_
gravel lakes. 3

=t
AmajorsodS 2F ¢K2Nyd2yQa 61t 0 2 YIRS

South Platte River, which is more challenging to treat thz
GKS OAGeQa o GSNJ a2dz2NDSa
nutrient levels in the South Platte River are typically two
three times higher than ithe Lower Clear Creek River.
Phosphorus levels are of particular concern as they can
support the rapid growth of algae in water storage
reservoirs during summer months, resulting in taste and
odor issues in the drinking water. While taste and odor
from adgae is not a health concern, the issue is a priority
mitigate for improved customer satisfaction.

=+
(@]
&
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Adopted in 2012 by the Water Quality Control
Commission, Regulation 85 is a pending regulation that
sets nutrient limits for wastewater treatment plantsitiv
discharges greater than 1 MGDhe regulation was
designed to help lower nutrient loading (nitrogen and Image13. High Service Pump Station
phosphorus) in state waterbodies by targeting wastewatc.

treatment dischargesThe pending regulation has a 10 year timeframe for compliancddw dbr
planning, funding, and implementation of technologies needed to meet the Regulation 85 nutrient
limits. Although Regulation 85 should help improve the nutrient levels in the South Platte River, it will
take several years to see the results.

puewsq 'z

Waterline OverSizing

All future treated water distribution pipelines greater than-t&hes in diameter were identified based
on the projected builebut of the extended service area. For the purposes of this study it was assumed
that developers would be respagible for installing all pipelines and be reimbursed by Thornton for the
difference in costs of installing any pipelines greater tha#int® diameter.

Treated Water Storage Tanks
The following new treated water storage tanks will be required due to as®d demand, and
emergency and fire flow needs:

1) Zone 1, 5million-gallon storage tank was constructed in 2007 and has been placed into service
2) Zone 1, &million-gallon storage tank, estimated construction date of 2024.

3) Zone 1, &million-gallonstorage tank, estimated construction date of 2035.

25 Thornton WaterEfficiencyPlan
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Treated Water Pipeline Replacement Program

The pipeline replacement program will focus on asbestos cement ga€jle iron (Dl)and cast iron
(CI) pipe. AC and ClI pipe are typically the oldest pgmlimthe distribution system and have
contributed to the majority of the pipeline breaks occurring over the past ten years. The criteria for the
pipeline replacement program was developed to minimize the overall costs required to replace aging
AC Dl,andCl pipe in the distribution system while also ensuring reliable service and minimizing the
costs associated with emergency repaker 2017 through 202Xeplacement criteria have been
developed which prioritizes the pipes needing repairs and ensuregptipeas in fair condition are not
needlessly replaced.

Aiewwng aAIINd8x3

Standley Lake Pipeline Replacement

Thornton and the City of Northglenn share approximatel
40,000 lineal feet of a 4Bch diametermpipeline that
conveys water from Standley Lake to each of the cities.
Costs have been estimated for the replacement of
CK2NYy 2y Qa LRNIA2Yy 2F (KS
owner of the 36inch diameter pipeline extending
approximately 21,100 lineal & from the bifurcation at
the 48inch pipeline to the Thornton Water Treatment
Plant. The replacement costs in the plan assume that
portions of the pipeline will be replaced from 2020
through 2022 for the 48nch section of the pipeline.
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Nonpotable Irrigation Analysis for Future Parks

¢ KS OdminaniysServiceBepartment identified
proposed park sites planned over the next 20 years. It
might be feasible to implement additional ngootable
irrigation systems by utilizing existing raw water
conveyancedcilities already in place throughout the city.
The parks identified include the following:

puewsaq 'z

1) Phase I+ 136" Avenue and Holly Street Sports
Complex multi-purpose fields at the southwest
corner;

2) Carpenter Park potential expanses of bluegrass
likely to ke served by the existing ngpotable
irrigation system Image14. Water Efficiency Campaign Slogan

3) Riverdale Ballfields at ¥Avenue and Riverdale
Road- evaluating norpotable alternatives.

4) Potential Thornton Sports Complex expansion atAenue and McKay Road.

5) Community Level Parkith multi-purpose fields location and amenities not yet determined;

26 Thornton WaterEfficiencyPlan
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Sewer Fund Capital Projects

The capital projects identified in the sewer fund portion include all facilities and upgrades that will be
required to support a builebut extended service area. Theajor facilities include the Big Dry Creek
parallel interceptor the Todd Creek Interceptaaind the Big Dry Creek lift stati@md force main
replacement.

Alewwing aAIINdax3

Yearly capital improvement projects include the Wastewater O&M projects which consists of the
rehaklitation and/or replacement of deteriorating 5@earold sanitary sewer lines on a priority basis.
This is a maintenance project to rehabilitate concrete sewer mains throughout the system, but primari
in Original Thornton and the Western Hills SubdivisiThe Wastewater O&M project also consists of
rehabilitating deteriorated concrete manholes with a sp@yconcrete lining application and then
finishing each manhole with a waterproofing epoxy coating.

uoIANPOAIY|

Operations and Maintenance Costs

Operations andnaintenance costs were determined and itemized by year based on equipment and
staffing needs, fuel costs, and vehicl€be items identified in the operations and maintenance needs
include only additional items required based on the expected populatiowthrand the associated
growth of the utilities system.

Incremental Cost Analysis
An incremental cost analysis was performed to estimate the
cost of each additional gallon of nesapacity associated with
the anticipated water supply facilities and wastewater
facilities necessarghrough2024to accommodatehe O A (i &
projected demandsincremental costs were separated irgix
categoriessource of supply, water treatment facilie
treated water storage, major transmission linester
purchasesand wastewater facilitiesST hesesixcategories
include anticipated projects such as:
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1 Source of supplycosts for raw water operational
facilities such as pipelines and pump stations,
reservoirs, am canal conveyance improvements

1 Water treatment facilities: chemical storage tanks,
biologicalpre-treatment processes, and ultraiolet
treatment equipment

1 Treated water storagetreated water storage tanks
throughout the service rea

1 Major transmission lineswaterlines for the treated
water system, booster pump stations, and Ron
potable systems

9 Water purchasescosts for water rights acquisitions,
water rights transérs and water rights protection

1 Wastewatersystem lift station improvementsand Image15. Irrigation Analyst
sanitary sewer lines
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The estimated incremental costs are inlBollars and annualized over the useful life of the
anticipated projectsA summary of the incremental cost per gallon for these five categtiiesigh
2021can be found iMable6.

Aiewwng aAIINd8x3

Table6. Incremental Supply Costs

Incremental Costs

Category (per gallon) —
=
Source of Supply $0.00520 =3
Water Treatment Facilities $0.00425 8_
TreatedWater Storage $0.0810 =
Major Transmission Lines $0.001.88 g
Water Purchases $0.01359 =
Wastewater System $0.01007
Total Simple Incremental Supply Cost $0.04309
==
&L
Preliminary Capacity Forecasts =
Thecity of Thorntonhas acquired sufficient water supplies to serve anticipated service area demands :%
beyond2035however, there are substantial infrastructure requirements that are necessary to allow w
delivery of this water to Thorntorkigure6 illustrates the anticipated volumes of water supply additions 7
andassociatediming of these additions. @
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#& 1.3WaterCosts and Pricing

The city of Thorntoias just complete@ series of water rate increases over the pasee-years. The
rate increases were necessary to fund a new water treatment plant and the Thornton Water Project,
which will secure high quality water for Thornton in the future. The city utilizes an increasing block rat€
structure paired with an estimated indoor wetbudget. The first block is tied to indoor water
consumption which is approximated with the Average Winter Consumption (AWC). The remaining tier
FNBE olFaSR 2y (KS OdaAalG2YSNRa az2ylikKfeé hdziR22NJ!
and metersize. The size of the allowance may be adjusted administratively when necessary based on
water supply projectionandto support the waterefficiencygoals of the city. Customers that stay

within their water budget, represented by the AWC plus the MOAgigwificantly lower prices than the
customers in tiers three and four. A full description of the domestic rate structure can be folliathlie

7.

Aiewwng aAIINd8x3
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Table7. Inside City Bmestic Water Rate20152017

Effective Effective Effective =

May 1, 2015 Jan.1, 2016 Jan.1, 2017 (Cn

Tier 1¢ Price per 1,000 gallons up to AWC $4.06 $4.64 $5.22 g
Tier 2¢ Price per 1,000 gallons up to AWC + MOA $4.06 $4.64 $5.22 <
Tier 3¢ Price per 1,000 gallons up to AWC + 2x MOA $6.09 $6.96 $7.83 fé’
Tier 4¢ Price per 1,000 gallons over AWC + 2x MOA $12.18 $13.92 $15.66 %
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Chapter 2:
Profile of WatelDemands and Historical
Demand Management

This section summarizésstorical water demand trends and demand management activities as well as
future demand forecasts within the city of Thornton service area.

® 2.1Historical Water Demands

Potable Demands

Potable water demand in Thornton is driven primarily by residential consumption, making up 60% of t
21,764 acrdeet of total demand in 2018-igure7), this amount was signifantly lower than the 25,861
acrefeet projection for 2015 due tefficiencyand wet weather that reduced the need for irrigation
Over90% ofhatRS Y yR 200dz2NE 6 A ( KFigyie8)i KS OA (& Qa o62dzyRI

Irrigation
12%

Westminster
Lease
9%

Commercial
9%

] ) Non-account
Residential, 9%
multi-family

13%

Non-billed,
Accounted For
1%
Figure7. Treated Water Demand by Service Type, 2015
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Inside City
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Figure8. Treated Water Demand, Inside vs. Outside City, 2015

ThecitRd wHnamp LI G 0f 5.5%delonsiNA0aBEHtadeyvRtier ddmand. lvever, there
have been fluctuations in thateriodwith 2008 and 2012 seeing the highest (B&gure9). These

fluctuations have generally followed weather patterns with drier years seeing increases in water
demand due to increased irrigation. Over this same timeframe, per capita consumption decreased 15¢
as shown irFigurelO0 andFigurell.
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Figure9. Potable Water Demand, 206815
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Per Capita Demand (gpcd)
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FigurelO. Residential Annual per Capita Demafd012015
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Figurell. Annual per Capita DemamdResidenial, Commercial, and Irrigatior20022015

Nonpotable Demands
Thorntonhas providechon-potable water to thecityQa ¢ K 2 NJ/ O NB &elect iagkdarkl orle 2 dzNE
commercial customer for more than a decade. In recent years, the amount of irrigation done with non
potable water has been increasinthe nonpotable water is drawn from a number of differesources.
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Thorncreek Golf Course is provided with Fotable water diverted from Big Dry Credk.2006 the
city started using nomotable surface water to irrigat€ivic Center Park This lake is filled with water
diverted from Clear CreeRlso in 2006the city started using nosiributary groundwater to irrigate
Community Park and Grange Creek Park. In 20@72008he city began irrigating Cherry Paakd
Woodglenn/Brookshire Parespectivelywith non-potable surface waterAlso in2008 the city began
irrigatingthe multi-purpose felds at the Margaret W. Carpenter Recreation Centigh a combination
of nonpotable surface water and namibutary groundwater After these additions to the nepotable
irrigation system, total consumption has risepproximately 53% from 260 acfeet in 2005. Much of
this increase has occurred over the last three years, in 2013 consumption stood at 29éedcie 2014
it rose to 373 acrdeet, and in 2015 it rose again to 402 acre feet.

Alewwng aA1nJax3
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System Water Losses

Thecity follows procedures outlined by the American Water Works Associdig® Water Audits and
Loss Control Prograto monitor distribution system water losBistribution system loss is a measure of
the percentage of produced water that fails to reach caséws and cannot otherwise be accounted for
through authorized usagso it does not fully equate toneh OO2 dzy & 61 GSNJ I a A d
used for fire hydrant flushing or new line disinfection

Priorto2006¢ K2 Ny (2 y Qa & eéallylnBeagediappiogimately 304iitd s in2005 at 9.5%.
System loss under 10% is generally considered accemtbtaugh Thornton continues to look for
opportunities to reduce losPue tothe increasing trend in water line breaks being experienced
primarilyin the older sections of Thornt@hdistribution system, the citgevelopedand implementeda
Maintenancelmprovement Program (MIf 2008to replaceagingpipelines.Under the MIP thesity has
replacedapproximately 2,400 linear feet of old pipe eachyea

woysAg Addng 1,

Figurel2illustrates fluctuations in nomevenue water between 2012 and 201Since 2012, non
account water has fluctuated between 7.2% and 9.8% with no discernable treyid. H nMp = (1 K S
unaccouned non-revenue watethad remained relatively steadgdicating that the MIP had been
successful in stopping the increase in system loss. Thedomginvestment in MIP is expected to keep
system water losses under 1G# older pipe is systematically raped with new sections of pipi
Table8 below unbilled water is broken out into two categories, accounted for unbilled water and
estimated water loss. The accowet for unbilled water is used for activities such as pipe flusamis
not considered a loss. Together these amounts equal the percentages of distributed water that are
shown.
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8% 7.75%
0
6% .
=
4% 8
(e X
=
o S
. . S
0%

2012 2013 2014 2015

B Unaccounted Non-Revenue Water © Total Non-Revenue Water

Figurel2. NonRevenue Water

Table8. NonRevenue Watefacrefeet)

Year Acgonubr:g:g For V%/zttltra?alt_tg(sjs Eergentof rotal
Distributed Water
(acrefeet) (acrefeet)
2012 169 1,984 9%
2013 160 1,419 8%
2014 197 1,730 9%
2015 170 1,826 9%

Annual andPeak Day Demands
Seasonal demand leads to variation between average daily demand and peak daily demand. Peak da
are during irrigation season which typically runs May through Octdkigu(el3). In drought years, the
city experiences these increased volume days earlier in the year. In@K2 N}/ (2 y Qa add | |
for treated water was 40 mgdnd thele was an hourly peak of 68.1 mgdboth values are below the

total system capacity of 70 mgd
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Figurel3. Average Monthly Potable Water Use

® 2.2 Past and Current Demand Management Activities and Impddéneands

Water conservatiorand efficiencythrough demand management activities is a critical component to the
OAGe 2F ¢K2Nyid2yQa ¢l GSN) adadsSye ¢KS OAlde 27
2001, and beginning in 2003, the city has implemented demand management actostisssting o
variety of measures and programs, that have fostered an ethétficiencythroughout the community.
Thornton defines a conservatitefficiencymeasure as a technology or practice that directly reduces
water use, while a conservatitefficiencyprogram is an action or policy that encourages, requires, or
otherwise leads to implementation of watesaving measures.
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Ly ¢K2Nyid2yQa wnndg 2FG§SNI/ 2yaSNBIGA2Y tElFyX |
identified for consideration, ifcdzZRAy 3 (i K2a$S NBI|jdZANBR G2 6S O2ya
conservation planning statute (C.R837-60-126). The list of conservation demaasitle programs

included public education, technical assistance, rate structures, regulations, and incentiess Va
supplyside programs which increase the distribution system efficiency were also identified and
YIG§OKSR G2 YSSiG (KS Treddmarm sanburyeat adiadiesihathaie @ehl &
implemented since 2003 are summarized below aible9.
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Table9. City of Thornton Historic Demand Management Activities

Alewwng aA1nJax3

Measure/ Program Description Year Implemented
ShowerheacExchanges Freeshowerhead exchange program for residential 2003
customers.
ClothesWasherRebates Rebate program for residential customers purchasing 2003 _
water-efficient clothes washers. =1
. . Rebate program for residential customeeplacing o
Residential WaterSense o \iith higher efficiency modeld.6 gpf through 2003 o
Toilet Rebates =
2008, 1.28 gpf currently) Q.
Public Outreach and Youth Water Festival, Earth Day presentations, Imagir g
; . 2004
Education Day without Water.

Technical assistanggogram for residential customers
Sorinkler Consultations that provides consultation for efficiently operating their 2005
irrigation systems.

Efficient Landscape

Irrigation Campaign Voluntary no watering 10 am to 6 pm. 2008

Public engagement campaigm promote water efficient

wolsAg Addng '

Social Marketing Campaign behaviors in the community. 2008
A systematic pipeline replacement program focused
Pipeline Replacement primarily on the oldest pipelines in the distribution
4 . BV 2008
Program system in an effort to improve water distribution syster
performance and control costs.
Residential Outdoor Water Technlca_l assilstance program for resu_jentlal customel
. that provides information about potentiautdoor water 2008
Use Consultation -
savings.
Water-Wise Landscaping !Educatlc_)nal prograrthat proijes re5|de_nts with _
information and examples of implementing Watéfise 2009
Classes/Tours )
landscaping that replaces turf.
. . o Provide free indoor residential audit kits upon request
Residential Audit Kits Odzi G2 YSNE 640K Janga, GKS ORI 2009
Multi-Family Toilet Rebate program for muHiamily customers replacing 2010
Replacement toilets with WaterSensenodels.
Residential Indoor Water Technlca_l as_sstance_program for res!deptlal customel
. that providesinformation about potential indoor water 2010
Use Consultation .
savings.
Aerator Retrofits Program that provides replacement aerators for 2010

NBAARSY(GAlIf Odzali2YSNBRQ ¥
This program targets city buildings for water efficiency
City Building Efficiency upgrades tchelp the city lead by example in meeting 2010
water efficiency goals.

Incentive program for the replacement of water wastin

Commercial Urinal Rebate 1.5 gpf or greater urinals with ultdaw flow urinals (0.5 2011
gpf).
36 Thornton Water EfficiencyPlan
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Measure/ Program Description Year Implemented 5
. . i i =
Commercial ToileRebates Rgbatep_rogram for gqmmerC|aI customers replacing 2011 =
toilets with more efficient models. =
Nozzle Retrofits Rebate program 'fo.r cu_stomers who install more efficie 2011
nozzles for their irrigation systems.
City Parks Irrigation Tf_:lrgetedefflm_ency program for city pa_rks. This prograr =
will help the city to lead by example with the goal of 2013 =
Management Program : . 3
reducing water use at city parks. S
Smartlrrigation Controller Rebate program for customers who install irrigation 2013 %
Rebates controllers. =t
. . . o
Technical assistance program for commercial custome =
Commercial Audits that provides customers_ information about_tr_le ways 2013
that they could operate in a more water efficient
manner.
Direct Toilet Install Direct install program dfigh efficiency toilets for e
. . . o ) . 2014
ResidentialProgram incomequalifiedresidential customers. (é)
. . ) _O
Rain Sensor Rebates Rebate; program for customers who install rain sensor: 2014 =
for their irrigation systems. =
Commercial KitcherSpray Install program for preinsespray valves for commercia 2015 é”
ValveRetrofit customers. 28
. . ) D
Gardenin-a-Box Discount Professionally designed waterise gardens offered at a 2016 3

discount.

The 2009 Water Conservation Plan agjoal toreduce residential water demartd 85 gallons per
capita per day (gpcd) by 2016. A&ar rolling average is used for calculating the gpcd metriotsider
the annual fluctuation in residential outdoor demand due to weather variabilityecombined
effectiveness of the variety of programs listedTable9 y R ¢ K2 Ny (12 y Q& assisied NJ N
the city in achieving its 85 gpcd goal in 2016.
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Figurel4. Distribution ofwWater Conservation Program Savings by Progg&amse 2003

1000 912
900
78
o 800 759 765
c
8 700 614 630 656
£ 600 570 .
4
2 500 442 458 426 42 438
° 400 374
é 307 my7g 307
300 243 248
2 22213 184 19
200 149
90
100 I i
0 w
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 G)
Year 8
m Clothes Washers m All Toilet Rebate Programs W
o]
Figurel5. Indoor Rebateg Residential, Commercial, and MtfFamily >
=
<<
=
D
w
o
=
=3
D
3
D
>
—
Q)
=t
38 Thornton WaterEfficiencyPlan g




Tl
>
3
<\ City of =
'{YThornton =
<
D
w
80 (=
70 =,
=
g =
g00 <
x50
©
E 40 —
IS =
530 (=g
= o
20 Q.
=
10 5 5 5 2
0
o N I S
2013 2014 2015
Year
m Irrigation Controllers = Rain Sensors
Figurel6. Outdoor Rebates
250 230
200

164 163
49 158

176
150 138, 149 La4
118
100 >’ 93 % o o1,
, Moo oo ooloo oo e BRo Bl BB B D

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

Number of Participants

m Res. Sprinkler Consultations = Indoor Use Consultations m Toilet Installation Program

Figue 17. Residential Conservation Free Service Participation

This 2016 WatekEfficiencyPlan builds upon the succesdesdate by pursuing strategies to help
continue longterm water savings for the cit€hapters3 and 4detail Thoy (i 2 Yy Qwiater/eBidency
goals and strategies.
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BUY WATER-WISE PLANT:
S
OUT OF YOUR PLANTS WiTit

Imagel6. WaterWise Landscapingip

® 2.3 Demand Forecasts

As a result of meeting and exceeding its water conservation goals, the city has been able to adapt its
long-term water supply planning strategy that will ultimately continue to reduce the amount of water
the city must develop in order to meéuild-out demand. Other factorshat have impacted demand
include rate changeas well aenvironmental and economic conditions. From 2008 to 2@Emand
was largely driven by the presence or absence of drought condjtwitis2008 and 201®eing
particularly high dmand years as there waggnificantdrought in the region at that time. In 2013 the
early part of the year facdadrought conditions as well but in September of that year demands were

[ ' sharply depressed due to heavy rains that led to
significant flooding andemoved the need for
irrigation.

In the 2009 Water Conservation Plan, 2005 was
used as the baseline year for future demand
projections through 2027. This year was chosen for
analysis since it was considered a relatively average
year in precipitation angvater use. Land use,
climate change, and economic factors were not
accounted for in this demand forecast. Population
estimates werdc JIN2E A RSR o0& GKS O
Planning Divisigrand 2005 water use was broken
down by customer class to calculate an anrpe

Imagel7. Fire Station 5 Water Wise Garden
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capita water use valud-{gurell). These per capita water use values were then applied to the
population projections to develop baseline demand forecasts fot®, and 20year time horizons. To
y20S> olFlaStAyS GNBIFIGSR 61 G§SNI RSYlI YR T2 NbBaddsa i a
which are a relatively small component of the overall system demand. The baseline demand forecast
was adjusted for future water conservation activities following evaluation and selection of conservatio
measures and programs.
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Figurel8 compares actual potable demands with the 2009 demand forecast for residential, commercig
and irrigation customer types. Actual demands are the solid lines while projectedniisnase the

dashed lines. Variation in actual demand is attributed primarily to weather variations (i.e., demand is
less in wet, cool years with lower evapotranspiration demands, while demand is higher in warm, dry
years with higher evapotranspiration demds). Analysis of the data shows that 2008 and 2012 were
outlying years when actual demand was greater than the forecasted demand. Note that in 2013 there
was a decrease in actual demand attributable to wet weather and other environmental factors. Actual
demands have remained relatively low since 2013 due to average weather conditions. Overall, the cit
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of Thornton considers this a successful forecast, because the intention is to produce sufficient water t@EE=
meet demands in the extreme, higher demand yearshsas 2008 and 2012. Ngotable demands and CC/J
the City of Westminster demands were not included in the forecast since both are static water =
demands, and are, as such, predictable. :%
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Future water demands, through full buitsut in
2065, were forecasted using the same
methodology as in 2009, though the baseline ye
was updated to 2015 and nepotable demand
are being included to represent total system
demands. The forecasts include a 10% safety
factor applied to residential, comercial and
irrigation demandCity ofWestminster and non
account water not included). The city is intereste
in integrating weatler, land use, and economic
factors into future forecasting efforts, though
none of these factors are considered in the .
forecasts presented here. Image18. Water and Energy Efficient Home
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The population projections used in tii¥anare based on the projectiolsIN2 @A RSR o6& (G(KS
Plannhg DivisionThe current extended service area is essentially fully developed aruitytexpects

the population in these areas to remain relatively constant. dih@a | Yy G A OA LI G§SR 4| {
population, including areas outside tiogyQ & O £ Kduldafies, is projected to bk68,434in 2Q24.

The total system baseline demand forecast indic@@$30acrefeet of water will be needed to meet
customer demand in ZB4, thisWater Hficiency Plan planning horizoand 53,945acrefeet total at
buildout, in 2065 It is important to note that this baseline total system demand forecast includes
CK2NYyid2yQa NIg o6F0GSNI RSYFYRad ¢KS oFlaStAayS RS
future water conservation activities considered in this Pedgressed in Chapter 3able10 shows

A = LA~

CK2NYy 2y Qa LINR2SO0261R2024 G SNJ RSYlFyRa FTNRY

woysAg Addng 1

Tablel0. Projected Demands for Thornton Ze024

Year Treated Totals Safety Factor Raw Water Total
(acrefeet) (acrefeet) (acrefeet) (acrefeet)

2017 28,024 2,387 3,000 33,411
2018 28,444 2,426 3,000 33,871
2019 28,865 2,465 3,000 34,331
2020 29,286 2,504 3,000 34,790
2021 29,707 2,543 3,000 35,250
2022 30,128 2,582 3,000 35,710
2023 30,549 2,621 3,000 36,170
2024 30,970 2,660 3,000 36,630

Treated totals include residential, commercial, and irrigation customer demand, in addition to the City
2F 2SaGYAyaldSNRa 7Fd HeetCadd/ndrbideoOni wagkt. BetzS8eB@LF anadiZD24n N
Thornton anticipate8,788acrefeet of new potabd demand andt,139acrefeet of new total demand.

The residential customer class will continue to be the single largest group of water users in Thornton
with a projected annual demand @B,810acrefeet in 2@®4. The 2@4 annual demands for the
commercialand irrigation sectors are projected to Be434acrefeet and 3358acrefeet, respectively.

For planning purposesn additional safety factor is applied to projections.
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Chapter 3:
Water Efficiencyzoals andActivities
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This section identifies water efficiency goals for the city of Thornton along with potential water
efficiency activities to achieve those goals. Water efficiency activities were identified throughstegvo
screeningand evaluation procesandare divided into four broad categories: Foundational Activities,
Targeted Technical Assistance and Incentives, Ordinances and Regulations, and Educational Activitig

uondNpoJu|

8 3.1Water Efficiency Goals

The city of Thornton recognizes tgaefficiency as an essential component to its ldegn water
supply planning strategyoth the South Platte Basin Implementation Plan and the Colorado Water Plaf
recognize innovative ways that Thornton is helping to meet projected gaps in state vestgs.n

Through water efficiency and related conservation measures the city will reduce the amount of water
that it must acquire, or develop, to meet its buibdit demand. The water efficiency goaisluded in

this planare intended to benefit both the citgnd its customers.

{AyOS (GKS NBAARSyuGuAlf Oflaa Aa GKS aAiy3Ifitwast |
the main area of focus in the 2009 Water Conservation Plan,anithal of establishintdpe service

| NBresfdéntial water se at 85gallons per capita per daggicd or less, based upon a fiyear roling
average, by 2016. As of 2QHwverageresidential water useeached the 85 gpcd target, which2é%
below thel106 gpcdecorded in 2001, prelrought and prior to the enactent of water use restrictions.
To achieve this goal, the 2009 Plan initiatives were estimated t@aehp to 900acrefeet of savings
annually by 2012andup to 1,500acrefeet annually by 2017

In the 2009 Water Conservation Plan, customer clasesr than residential were not considered when
setting water efficiency goals for Thornton. Due to the conservation success achieved in the residentis
class, efficiency goals for these other customer classes are being aeasédepart of thi¥lan updade.

Imagel19. Water Tank
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Within this Plan, aw programs, outlined in detail in section 3.3, will be broughtina at the pacef at
least one new program being implemented each year through 20Bdse initiatives target each
customer class tachieve savings from @ F ¢ K2 NY (G 2 y Q & The InitiaBvig inOlddadir2thisS
Plan will aim to realiz&,071 acrefeet annually by2024, approximately equal to the amount of water
used by9,000Thornton residents in a year (assuming 106 gallons per capita per day)

Tablell. Estimated Efficiendyrogram Savings

Year Expected Annual Savings (AF Cumulative Total (AF)
2017 362t 362

2018 62 424

2019 64 489

2020 65 553

2021 67 620

2022 67 687

2023 68 755

2024 316 1,071

Y Includes current/ongoing programs

To aid in monitoring progress towards these newly established goals, the city will begin tracking
additional data, including:

Irrigated areas for thérrigation customer class

Types of businesses, square footage of commercial space, and number of employees for the
commercial customer class; and

1 The number of multifamily units and population estimates for the mftimily customer class.

T
T

& 3.2Summaryof Selection Process

The waterefficiencyactivity selection process has four major steps:

1. Potential Activity Identification¢ The goal of this introductory step is to cast a wide net in
identifying the many possible efficiency activities available for all customer classes.

2. Development of Screening Criter@There are two sets of criteria which are used for the
screening andwaluation of conservation activities: qualitative activity screening and
guantitative activity evaluation.

3. Activity Screening; This step takes a highvel view of the potential activities and removes
from consideration those that are either infeasibleaiherwise not of interest to the city.

4. Activity Evaluationg The final step in the selection process uses quantitative criteria to
thoroughly vet potential activities to determine which align with the desired course of action fo
the city. The chosen agtties then move on to the implementation phase.

44 Thornton Water EfficiencyPlan
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Activity Identification

A comprehensive list dadfficiencyactivities was identified for
consideration, including those required to be ciesed

dzy RSNJ / 2f 2N} R2Qa ¢ GSNJ O2y
837-60-126). Other activities were drawn from known best
practices and knowledge of other activities that have been i
implemented elsewhere. Many of the activities listed are N

Ai2wwng aA1IN08X3

currently implemented at the city of Thornton. i =

‘ h v B 3
The activities examined include both demand and supply si g'
programs. The list of demand side measures includes publif = a9
education, technical assistance, rate structures, regulations IT's NUT YOU. [T'S ME S
and incentives. Various supgdide progams were identified , ‘ ~wWATER

and include programs which increase distribution system
efficiency. In general, all activities are organized into one of
four categories with additional sutategorization as
described in the sections below.

Foundational Activities

When planning for demand managemeuertain activities
are considered foundational. These activities are directly
under the control of the utility and can be crucial to the
success of other programs. The foundational activities ensL
that the utility is opeating efficiently, provide information
necessary for the implementation of other programs, and provide the incentive for customers to
participate in many of the activities in which they are targetédundational activities can be grouped
into the following general categories:

walsAg Ajddng |

Image20. Bus Shelter Water Saving Tip

1 Metering ¢ Activities in this category increase the accuracy of the usage information available 1
the customer and the utility.

1 Demand Data Collection and Billing SystemActivities in this category help the utility
compare data btween customers of the same type and can be used to show customers where
their usage stands in comparison to established benchmarks.

1 Water Efficiency Oriented Rates and Tap Feédsctions in this category are focused on
incentivizing water efficiency faustomers using financial means.

1 System Water Loss Management and ConttdThese activities aim to make the utility more
efficient in its delivery of water to the customer.

9 Planningg Planning activities can have far reaching effects on the use of Wwgtguiding
general trends.

9 Staffingg Proper staffing and support is necessary for the success of the activities discussed
throughout this chapter.

uonejuswa|dwi ‘y |SSMIAIYY X S|eoL) ‘¢
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Targeted Technical Assistance and Incentives
TargetedTechnical Assistance and Incentive activities are first categorized by the focus area of the
activity, and then further organized int(Statewide
Water Supply InitiativepWSI framework levels.

Alewwng aA13N08X3

The general focus area categories include:
1 Installation ofWater Efficient Fixtures and
Appliances
1 Low Water Use Landscapes
1 Water Efficient Industrial and Commercial Wate
Using Processes
9 Incentives
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The SWSI Framework Levels include:

¢ Activities that affect wadr operations that are
directly under the control of theity or utility.
1 Level 2 Management of Largest Customer

use customers. The tracking of such higge
customers is a foundational activity that is
necessary for these activities to be successful.

1 Level 3 Management of Remaining Customer
Demands; Activitiesthat cover all remaining
customers.

Image21. Turf Removal

Ordinances and Regulations

Perhaps the most direct method of enforcing water conservation, city ordinancesegnthtions can
have significant impact on water use across customer classes. For the purposes of this plan, ordinanc
and regulations were grouped into three categories depending on the type of regulation and further
categorized by the city based on whicustomers would be impacted.

The regulation categories include:
1 General Water Use Regulations
1 Landscape Design/Installation Rules and Regulations
1 Indoor and Commercial Regulations

The customer impact categories include:

1 Level 1 Existing Service Ae@rdinances and regulations in this category may apply to the
whole service area (100% penetration rate) or specific categories of customers, such as singl
family homes or commercial. Most regulations and ordinances in Colorado currently fall into t
category.

1 Level 2 New Construction Regulati@gn®rdinances and regulations in this category are most
effective for communities experiencing large growth rates. These regulations would not apply
currently developed areas unless high levels of redeveloproectr.

46 Thornton Water EfficiencyPlan
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1 Level 3 Point of Sales Ordinances on Existing Building S@rcknances and regulations in this
category apply at the time of sale for existing premises. They are most effective in communiti
that experience high rates of turnover. They requhat water efficiency upgrades be made at
the time of sale for the property.

Education Activities

Education activities are designed to increase customer awareness of their water use, the need for
conservation and their abilities to conserve. The activities are divided into two categories and then a
level of communication is identified within the SW&Irkework Levels. The inclusion of the varying
levels of communication represents a good opportunity for the city to ensure that they are fully
engaging water customers.

The program categories include:
1 Customer Education
9 Technical Assistance

The SW3framework Levels of communication are:

1 Level 1 On&Vay Education ActivitiesThis method of communication is the most common
mode of communication among water providers in Colorado. It is used to convey water
efficiency messages and can be very effedtivadvertising and informing the public on other
water efficiency activities (e.g. rebate program). The information is sent out without any
tracking or followup.

1 Level 2 On&Vay Education with Feedbagkat this leve] water providers convey information to
the public and receive feedback on the
effectiveness and applicability of its water
efficiency activities. Tracking of public
responses can also provide information on
who is receiving and reacting to the
information. This enables providers to
adjust a message based on feedback.

1 Level 3 TwaNay Educatiom This is the
most active method of communication. At
this leve] customers are actively engaged i
developing and implementing the water
efficiency planThis can involve the
development of stakeholder advisory
boards or focus groups to address specific
water efficiency issues.

Image22. Clear Creek

Screening Criteria
Theidentified measures and programs were screened based on the degree to which the measures &
programs matchthe cityQ &fficiency goals. The screening criteria developed and useddttermine
whether tomove forward to a more thorough evaluati@me:

1 Authority of the city of Thornton to implement measure/programif the city does not have the
legal authority tomplement the measure/program it was excluded from consideration.
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1 Ability to sustain the water savings over the lorigrm. If a measure or program could not
provide sustainable water savings over the ldagn it was excluded from consideration.

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

9 Acceptability d the measure/program bycity of Thornton community and customersSome
programs and measures naturally are better received than others by customers and communi
members. For example, incentives are typically preferred to mandates.
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Activity Screening &valuation
The screening and evaluation process first pares the list of potential activities down to those that are ¢
interest to the city and the evaluation process further pares the list to those that will be included in the
implementation stage of thiRlan.Thirty-two activities made it through the initial qualitative screening
process and on tquantitative evaluation, of whictwenty-two demand management activities have
been selected for implementation as part of this Plan. Note that some evaleatedties were re
evaluated from the2009Water Conservation Plan while others are new, adding to the portfolio of
demand management activities to be implemented by the city.

UoI}ONPOU|

#® 3.3Demand Management Activities

Through the activity screening and evaluation steps outlined aldexenty-two demand management
activities were identified for implementation as part of this Water Efficiency Plan. In total, the identified
activities estinate a totalprojected cost ofust over $1.6 million over the7-yearplanning horizor{2017%
2024)and 1,071 acrefeet in water savingsfor an average cost &1,700 per acrefoot, compared to the
$14,000 per acréoot incremental supply cost for the cityablel2 lists the activities to be
implemented, existing and new, through the city of Thornton Water Effici®nogram.

walsAg Ajddng |

Tablel2. Implementation Schedule for Measures anogPams

Program Beginning Date

Clothes WasheRebates 2003

Residential WaterSense Toilet Rebate 2003

Public Outreach and Education 2004
Pipeline Replacement Program 2008 w
Residential and HOA Outdoor Water Use Consultation 2008 )
Residential Indoor Watddse Consultation 2010 8
Demonstration Garden Maintenance 2010 2
Commercial Toilet andrinalRebates 2011 2
CityParkdrrigation Management Program 2013 <:|’>
Smart Irrigation Controller and Rain Sensor Rebates 2013 E'
Direct Toilet InstalResidentiaProgram 2014 %:
Commercial Kitchen Spray Valve Retrofit 2015 w
Residential WatekVise Garden Discount 2016 o
Residential Turf Replacement 2017 -
Residential Water Report Card 2017 _?3
Rain Barrel Rebate 2018 @D
Residential and Commercial Turf Alternative Rebate 2018 CBD
=
=
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PilotLarge Landscape Design Consultation 2018 (C/)
Large Landscap®esign Consultation 2019 =
EPA Watershse Home Builder Incentive 2019 3
Irrigation System Improvemengrogram 2020 E
Upgraded Billing €ommercial antHOA Water Budget 2021
Commercial Indoor Watddse Assessment 2022
High Water Us€ommerciaProcess Efficiency Incentives 2023
Advanced Metering Infrastructure 2024

The following summarizes the program details, benefits, challenges, and projected impacts and target
for each demand managemeattivity identified for implementationf-or each activity, the following
metrics are calculated and reported (whenever applicable):

UoI}ONPOU|

Typical water savings per participant per year (in gallons)
Targeted number of participants per year

Estimated total savingser year (in acrdeet)

Cost per acrdoot saved®

Cost per participarit

Audience

= =4 =4 =4 -4 -4

Clothes Wasér Rebates
The Clothes Washer program offers a $100 rebate incentive for the purchase and install of a qualifyin
clothes washer. Limit of one rebate per housahelery 10 years. If approved, a rebate credit of $100
gAtf 0SS FLIWKEASR (2 GKS Odzad2YSNR& ¢ GSNJ oAff
This rebate program began in 2003 and will continue to be offered to qualifying residentiainzrst
through 2018¢ K2 Ny 12 y Qa ¢ a KS NJ BadhsottiimSor EaRByFENidieMcyRstOa o
qualifying washers.

walsAg Ajddng |

Benefits and Challenges
In March 2015, new federal efficiency standards for clothes washers became mandatory, increasing t
required energy efficiency of all residential clothes washers. On the same date, new ENERGY STAR,
ENERGY STAR Most Efficient, and CEE specifications became effective. Higher standards translate
greater potential savings by the customer and utility. Hoere rebates are subject to availa funds.

Typical water savings per participant per year 7,026gallons

Targeted number of participants per year 100
Estimated total savings per year 2.16AF
Cost per acrdoot saved $748/AF
Cost per participant $161
Target Audience Residential

10 Cost per acrdoot saved was calculated as the total cost over the life of the program divided by thetpbjec
savings over an assumed life span of the savings

11 Cost per participant was calculated as the annual cost of the program divided by the estimated number of
annual program participants

uonejuswa|dw] 'y [SSIIARIY % S|e0D) ‘e
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Residential WaterSense Toilet Rebates

The WaterSense Toilet Rebate program offergargbate incentive for the replacement ofla6gallon
per flush (gpf) or greater toilet with the WaterSense labeled tolgarting in 18, the rebate amount
will be increased to $100 to encourage higher levels of participalibis rebate program began 2003
and will continue to be offered to qualifying residential customers.

Alewwng aA13N08X3

The replacement toilet must be new and for use in a rasi@elocated within the city of Thornton water
service area. Sewer only customers are not eligible. This program is for the replacement of previousl|
installed toilets only, not for new construction.

Benefits and Challenges

The city of Thornton has been in partnership with the EPA on the WaterSense prograi20§iAcEhe
YA&ZAA2Y 2F GKS LINBINIY A& G2 LINRPGSOG GKS Fdzid
water-efficient products and services. Certifiedbpucts are labeled with the WaterSense logo to enable
customers to identify water efficient fixtures. WaterSense labeled toilets are certified by the EPA for
performance and efficiency. These toiletse1.28 gpfor less and therefore, are more water efient

than the standard 1.6 gpf toilet. To date, there have been a total of 1,663 participants in this rebate
program.Given data collected sincke 2009Water Conservation|Bn, there remains a large need and
opportunity to upgradedoilets in this areaMoreover, Colorado legislation (Sentate Bill10B) requires
that manufacturers of applicable indoor plumbing fixtures sell only WaterSense labeled products as o
September 1, 2016.

LOINPOA|

Typical water savings per participant per year 10,995 gallons

Targetednumber of participants per year 220
Estimated total savings per year 7.42 AF
Cost per acrdoot saved $217/AF
Cost per participant $147
Target Audience Residential

,.‘J’.‘ CENSLE S

Image23. Old Toilets Removed from Multifamily Building

Imae24. ew WatesEfficient Toilet
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Public Outreach and Education
t dzof AO 2dziNBF OK |yR SRdzOF A2y Aa (GKS F2dzyRIGA
is implemented using a comprehensive strategy for promapinglic awareness and watefficient
behaviors. A resultdriven social marketing campaign with a target audience and consistent messaging
has proven to be an effective way to reach residential water customers over the past 10 years. The
success of the ottr programs listed in the Water Efficiency Plan is reliant on this program, which
motivates customers to move from awareness and into action. The promotion of behavior change will
be increasingly important as programs such as Turf Replacement are offeiedustomer will need to
overcome knowledge, resource and financial barriers to participate, and then learn how to maintain a
water-wise landscape.

Alewuing aA1IN08X3
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Benefitsand Challenges

Investment in this program has helped the city reach its 2016 residential 85ggptdnd promote
participation in waterefficiency program. A high level of customer awareness of campaign messages
been documented using an annual survey. Challenges are addressed during annual strategy review 3
revision.

Estimated total savings pgear 53AF
Cost per acrdoot saved $2,688/AF
Target Audience Residential, Commercial

Pipeline Replacemermtnd Leak Detection/Repdirogram

Thornton has implemented a systematic pipeline replacement progoaimprove water distribution
system performance and control costs. The program uses historic break and repair data to develop a
replacement plan that is primarily focused on the oldest pipes in the distribution sy3teenprogram is
funded through Thornto®a / Lt YR A& YIylI 3SR o6& (GKS 9y3IAyS
Department.

The pipeline replacement budget is $500,000 annually. Leak detection has historically been conducte
by a contractor. Thornton has iestigated the resources necessary to create a proactivieoirse leak
detection program. One FTE Equipment operator and one FTE Field Maintenance staff would be nee
A onetime investment of $145,000 in equipment would also be needed.

Benefits and CHignges

The program prevents a significant amount watess in underground pipesnd by reducing its waste
the city can show that it is making water conservation a priority for itself and nottfusistomers A
commitment to funding pipeline replacemethrough the Capital Improvement Project (CIP) budget
helps keep overall system water loss at an acceptable level. The challenge is in balancing other
infrastructure needs within the CIP budget.

uonejuswa|dw] 'y [SSIIARIY % S|e0D) ‘e

Estimated total savings per year 18.8AF
Target Audience Utility
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Residential, Commerciand HOAOutdoorWater Use Consultations

This program mvides freeirrigation system evaluation®r existing households, businesses and HOAs.
Customers are provided with recommendations to improve their systems and encizetd watering
schedule.

Benefits and Challenges v w—
This program is voluntary and offered at no cost t s | |
qualifying residents, businesses and HOAs. The B w5l B
consultations leave the customer with a . v
customized list of recommendations for increasing ' e N
efficient water use outdoors. Given that this
program is voluntary, only a portion of
participating customers implement the
recommendations.

Image25. Irrigatioh Controller

Typical water savings per residential participant per year 6,000 gallos

Typical water savings per commercial/HOA participant per year 46,302 gallons

Targeted number of participants per year 105

Estimated total savings per year 2.55AF

Cost per acrdoot saved(combined) $/AF

Cost per participanfcombined) $191

Target Audience Residential, CommercjadHOA

Residential Indoor Water Use Consultation
Homeowners in the Thornton water service area can take advantage of a free home water use
consultation in partnership with a contractor. The consultation congists

1. An explanation of water bills and watase

Water fixture inventory and assessment

3. Shower head and faucet aerator retrofits
upon request

4. Recommendations for saving water indoors |

N

Appointmentsare scheduled on a first come, first
served basis. Appointments are approximately -one
hour long.

Benefits and Challenges ’ . ,
This program is offered at no cost to qualifying Image26. Water Use Consultation
residents and is voluntary. The consultations leave tne

homeowner with a customizedsli of recommendations for increasing efficient water use in the home.
The program provides valuable ocne-one education that improves homeowner awareness about
water efficient practices. Given that this program is voluntary, there is no guarantee that al
participating homeowners will implement the recommendations in their home. The program will

52 Thornton Water EfficiencyPlan
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provide instant savings if participants elect for the wagdficient shower head and aerator installation
at the time of the appointment.

Typical water savingsep participant per year 3,000 gallons
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Targeted number of participants per year 120
Estimated total savings per year 1.10 AF
Cost per acrdoot saved $3,457AF
Cost per participant $159
Target Audience Residential

UoI}ONPOU|

Commercial Toilet Rebate

Similar to the WaterSense Toilet Rebate program, this program offers a $75 rebate incentive for the
replacement of a 1.6 gallon per flush (gpf) or greater toilet with the WaterSense labeled toilet. An
increased rebate of $300 will offered starting in 20@Bthe installation of a flushometer valve toilets.
The replacement toilet must be new and for use in a commercial establishment located within the city
of Thornton water service area. Sewer only customers are not eligible. This program is for the
replacement of previously installed toilets only, not for new construction.

Benefits and Challenges

The city of Thornton has been in partnership with the EPA on the WaterSense prograi20§icEhe
YAdaAz2y 2F GKS LINPINIXY A& (2 LINRGISOG GKS ¥Fdzid
water-efficient products and services. Certified products are labeled with the WaterSense logo to enal
customers to identify water efficientfiures. WaterSense labeled toilets are 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. The cost of replacing flushornére toilets is een higher

than standard tank toilets as the bowls must be purchased separately when flush valves are replaced

Typical water savings per toilet per year 10,835 gallons
Targeted number of planned installations per year 50

Estimated total savings per yea 1.66 AF

Cost per acrdoot saved $500/AF

Cost per participant $332

Target Audience Commercial

Commercial Urinal Rebate

Starting in 2018,He Commercial Urinal programill offer a $100rebate incentive for the replacement
of a 1.5 gpf or greater urinal with an ultedficient (0.5 gpf) or waterless urinal. A $75 per urinal rebate
started in 2015 and will be continued through 2017.

Rebate requirements will be as follows:

1 The ultralow flow urinal must replace a 1.5 gpf or greater urinal
1 Rebates are subject to the availability of funding
9 Urinal installations must be inspected by a city of Thornton representative
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Benefitsand Challenges

This was the first incentive program offered to wateistomers in the commercial sector. The
commercial sector offers a significant opportunity for water savings through new efficiency
opportunities. The urinal rebate program and the benefits of ulina flow and waterless urinals will

need to be marketedo business owners and managers. The amount of the rebate might have te be re
evaluated to ensure the incentive is adequate to encourage replacement of old urinals.

Alewwng aA13N08X3

It may not be feasible to track actual water savings of rebate participants that sharstarmeeter with §_
other businesses. Water savings attributed to this program will need to be estimated through other o
means, such as data collections on the rebate application (i.e., number of employees, humber of g—
customers, type of urinal that was replacedc.). g
o

Typical water savings perstallationper year 4,680gallons =

Targeted number ohstallationsper year 20

Estimated total savings per year 0.29AF

Cost per acrdoot saved $1,993AF

Cost per participant $572

Target Audience Commercial

CityParks Water EfficiencyProgram
Thornton is committed to water efficiency on
city-owned properties. An Irrigation Analyst
2P0SNESSa 61 GSNI YI VYL
284 park irrigation meters and performs
irrigation system audits to assess efficiency.
Audits help document necessary
improvements and justify the budget needed, |
to make the irrigations systems as efficient al !
possible. An advanced meter analytics syst
was nstalled on 76 meters early in 2017 to
provide realtime water usage data to Parks
staff and to assist with early leak detection.

w
Benefitsand Challenges . ) o
With over 500 irrigated acres, city parks are Image27. Park WatetVise Landscaping 8
the largest water customer in Thornton. An 78
irrigation management plan is being developed and will be an essential tool for improving water oS
efficiency on cityowned properties. c33>
A
Estimated total savings per year 17.2AF =.
Cost Staff time(1 FTE) g
Target Audience Municipal
o
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Smart Irrigation ControlleRebates
/I FEfSR aaYlINIlé¢ O2y iNRff SNER Afasdl Krifatidn foRtoaieis NBE >~ &
estimate lawn water requirements and automatically regulate irrigation based on local weather factorg
This program began in 2013 and will continue to prevadrebate for the cost of smairrigation
controllersfor residentia) commercial and HOA water customers

Benefitsand Challenges

Smart irrigation controller technology simplifies irrigation management for the end user and can
improve landscape watesfficiency by up to 30%. The challenge is for the user to properly set up and
maintain the controller. Homeowners that were uneeatering their lawn prior to the installation of a
smart controller may see an increase in water use until they learn tcstthja settings appropriately.
The city will provide educational resources to smart controller rebate participants to assist with
optimizing landscape water efficiency.

Typical water savings per residential participant per year 6,779gallons
Typical wate savings per commercial participant per year  46,302gallons

Targeted number ofesidential installationper year 100

Targeted number of commercial installations per year 20

Estimated total savings per year 4.92AF

Cost per acrdoot saved(combined) $1,115AF

Cost per participanfcombined) $306

Target Audience Residential, CommercjadHOA

Rain Sensor Rebates
This program offers $25 rebate for rain sensor devices purchased and installed into automatic
sprinkler systems. Rebates are for resitigin commercial, and HOA water customers.

Benefitsand Challenges

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 natufallrgidetected.
Therefore, rain sensor shufff devices limit irrigation system oweratering during natural rainfall

events, thereby reducing water waste. Because rain sensors are inexpensive and easy to install, this
been a welreceived program fothe community.

Typical water savings per participant per year 2,260 gallons

Targeted number of residential installations per year 25

Estimated total savings per year 0.17 AF

Cost per acrdoot saved $1,044/AF

Cost per participant $72

Target Audience Residential, Commercial, HO,

Direct Toilet Install Residential Program
This program installs WaterSense labeled toilets for incopmified water customers, replacing 1.6 gpf
or greater toilets at no cost to the resident. Customers must be approved by the Thornton Cares Wat¢

55 Thornton Water EfficiencyPlan
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Assistance Program to qualify. To ensure thatdkisting toilet is not reused, replaced toilets will be
hauled away as a part of the installation process.

The replacement toilet must be new and for use in a residence located within the city of Thornton wat
service area. Sewer only customers are rlgikle. This program is for the replacement of previously
installed toilets only, not for new construction.

Benefits and Challenges

The city of Thornton has been in partnership with the EPA on the WaterSense prograi20§iAcEhe
mission of the program & G2 LINPGSOG GKS FdzidzNBE 2F 2dzNJ yI i
water-efficient products and services. Certified products are labeled with the WaterSense logo to enal
customers to identify water efficient fixtures. WaterSense labetglkts are 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.

Providing installation services and fixtures assists customers who ménawethe resources to
purchase and install toilets in their homes.

Typical water savings per participant per year 10,995 gallons

Targeted number of participants per year 80
Estimated total savings per year 2.70 AF
Cost per acrdoot saved $552/AF
Costper participant $373
Target Audience Residential

Commercial Kitchen Spray Valve Retrofit

Commercial prainse spray valves (PRSV) are handheld spraying devices with a natossly valve
that can be squeezed open by pressing a lever:riRsinginvolves manual spraying with hot water
under pressure to remove food residue from food service items, such as, plates, dishes, utensils, and
on, before final cleaning in a commeretahde dishwasheiThe program provides free PRSVs to
commercial kitckns.
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Benefitsand Challenges

Upgrading to an EPA WaSense labeled PRSV can increasamerciakitchen water efficiency by 20%
and provide the added benefit of energy savings through reduceavatér usageHowever, kitchen
managers are hard to reach and it can be a challenge to promote the program.

Alewwng aAIIN9ax3

Typical water savings per participant per year 10,000gallons

Targeted number of participants per year 20 _
Estimated total savings per year 0.61AF =
Cost per acrdoot saved $4,918AF g_
Cost per participant $150 =
Target Audience Commercial g
Residential WateWise Garden Discount =

This program offers a $25 discount for ajptanned watesrwise garden. Water customers can remove a
portion of their lawnand replace it with a watewise garden that, once established, has dhied the

Image28. WaterWise Landscape
water requirement of the same square footage of turf.

Benefitsand Challenges

The benefit of this program is that it provides a simple first step toward waiselandscaping. It
encourages customers to try a small wateise garden and learn how to maintain it. The challenge is
that water savings are difficult to measure.

Typical water savings per participant per year 2,000gallons

Targeted number of participan{ser year 80

Estimated total savings per year 0.49AF

Cost per acrdoot saved $11,428AF
57 Thornton Water EfficiencyPlan
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Cost per participant $70
Target Audience Residential
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Residential Turf Replacement

This is a contracted program that offers free education and materials for residential customers to
remove a portion of their lawn and replace with less water intensive landscapes. Participants receive
free plants for a 20@q. ft. garden and a sprag-drip conversion Kkit.

Benefits and Challenges
[ FYRAOFLAY3IAS SalSOArftte flrgyas O2yadzySa | &A1
This program offers a simple approach to watdse gardening to replace turf, reducing watering
requirements andaving money. The program specifies a timeline for garden installation, which can be
barrier to participation.

0O

.
b g

uol

Typical water savings per participant per year 2,000 gallons

Targeted number of participants per year 50
Estimated total savings per year 0.31 AF
Cost per acrdoot saved $6,539/AF
Cost per participant $401
Targeted Audience Residential

Residential Water Report Card
l'a LI NI 2F GKAA LINPINIY: Fff ¢ASNIo YR n NBa
use in an attempt to educate customers about opportunities to reduce their consumption. These repo
cards will provide comparisons to their neiglb@s a motivator. This program is assumed to reduce
gl GSN) dzaS P>z 2y | @SN 3IST Fyzy3ad GKS cznnn
be targeted.

Benefitsand Challenges

This will prevent water waste by alerting customers about higlame use and give customers an
overall awareness of the water that they use in their homes and businesses. The main challenge to t
type of program is savings persistence.

Typical Water savings per participant per year 1,309gallons

Targeted numbeof participants per year 6,000
Estimated total savings per year 5.26 AF
Cost per acrdoot saved $2,853AF
Cost per participant $13

Target Audience Residential

Rain Barrel Rebate
This program provides$b0rebate to customers who purchase and install rain barrels to reduce their
outdoor water use consumption.

uonejuswadw| v |SSIIARIY R S|BOY) 'E

58 Thornton Water EfficiencyPlan




A\_city of
'{\¢ Thornton

Benefits and Challenges

Rain barretebate programs have been shown to be successful in other st@terado recently
changed legislation to allowp to 2¢ 55 gallon barrels per household to store rainwater for outdoor
use. Public interest in rain barrels is high and providing a rebate promotes this simplesaraitey
technique.

Alewwng aA13N08X3

Typical water savings per barrel 660 gallons _
Targeted number of pactipants per year 50 =
Estimated total savings per year 0.20 AF é_
Cost per acrdoot saved $3,396/AF c
- o
Cost per participant $69 =t
Targeted Audience Residential g

Residential and Commercial Turf Alternative Rebate

This is a rebate program designed to incentivize the installation of low-teater landscapes including
permeable hardscapes, such as paver patios, and weitsr gardens. Atrtificial turf cadre used to
reduce landscape water demand if desired. City $maghing code allows artificial turf in the back and
side yards not visible from the streéthis program will apply to new installations or turf replacement.
The rebate is proposed to be $1 per sq. ft. with a maximum of $¥@Q0@sidentialand commercih
customers while HOAs have a maximum of $X

Benefits and Challenges
Typical water savings per participant per year 10,000 gallons

Targeted number of participants per year 100

Estimated total savings per year 3.07AF

Cost per acrdoot saved $3,483AF

Cost per participant $1,069

Targeted Audience Residential, Commercial

Large Landscape Design Consultation
This program provides landscape design consultations to eligible residential and commercial custome}
for a $50 fee. Participating customers ahen eligible to participate in the Turf Alternative Rebate
Program

Benefits and Challenges

Participating customers have the opportunity to work emr@one with a certified landscape architect on
a waterwise landscape design that will save both water, money, and improve the natural local
ecosystem.

uonejuswadw| v |SSIIARIY R S|BOY) 'E

Targeted number of participants per year 50
Targeted Audience Residential, Commercial
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EPA WaterSense Home Builder Incentive

This is a voluntary program that incentivizes home builders to meet EPA WaterSense New Home
specifications. Both indoor and outdoor water efficiency specifications are lisieldding waterwise
landscaping and smart irrigation controllers. Incentives could be in the form of a reduced tap fee or a
$1,000 rebate.
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Benefits and Challenges

The program is designed to encourage new homes to be constructed with-effitéent feaures so §:
that no retrofits are required. The homeowner is set up to use 20% less water than older homes on thgils;
market. The challenge is to convince builders of the benefit to participating in the program. g'
o
—
Typical water savings per participant per year 26,00 gallons Cg
Targeted number of participants per year 25
Estimated total savings per year 1.99 AF
Cost per acrdoot saved $1,443/AF
Cost per participant $1,152
Targeted Audience Residential

Irrigation System Improvements Program

Targeted efficiency program foesidentialcustomers who save at least 2,000lgas of waterper year
and commercial customers who save at least 5% of their annual irrigation wateRegaires an
irrigation systemaudit to first identify the best oppdunities for savings antb qualify for a$100 per
2,000 gallon savinggbate. To participate in the Irrigation System Improvement rebate program,
customers must first receive a city of Thornton Irrigation System Audit. During the irrigation audit,
produds may be suggested to help customers increase water use efficiency. These recommendations
are customized to the individual property. Products that are frequently recommended include: smart
controllers, pressure reducing valves, and rotary nozzles.

Benefits and Challenges
This program will require an audit to be eligible for the offered rebate, after which not all customers wi
implement the recommendations. However, many of the recommendedsuees for water customers
to implement are inexpensive and easy to install.

Typical water savings per residential participant per year 2,000 gallons
Typical water savings per commercial participant per year 39,881 gallons
Targeted number of total pécipants per year 80

Estimated total savings per year 1.07AF

Image29. Rotary Spray Nozzle
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Cost per acrdoot saved (combined) $3,177AF
Cost per participant per yedcombined) $238
Targeted Audience Residential, Commercial

Upgraded Billing + Commercial and HOA Water Budget

The city will upgrade its billing system to provide more accurate, useful information for commercial
customer water use benchmarking. This information would be used to increase the uptake of other
demand management programghe city will upgrade the bilig system so that it traglcustomers
throughmore specifically definedustomertypesandcancollect secondary benchmarking data for the
newly definedcustomertypes. The savings associated with this program would likely beteemigh
increases to samgsin other programsparticularly rebate and incentive programs fmmmercial
customers

Benefits and Challenges

The primary benefit would be in increasing the uptake of other demand management programs.
Targeting high use customers would be easier lmanng relevant benchmark information would be
useful information for customers at audits. Gathering the information required would be time
consuming and it would need to be updated as businesses change. Knowing what information to use
appropriate benbmarks can be difficult as can acquiring that information.

Estimated total savings per year 1.24 AF
Target Audience Commercial, HOA

Commercial Indoor Water Use Assessment

This program offers a free indoor water use consultation to help businesses identify efficiency
opportunities. Commercial water customers can sign up for a free water use assessment with a
contractor to increase water use efficiency. The goal of the asmssis to help businesses quickly and
efficiently figure out the best way to use less water. The customer pays for any repairs.

The assessment includes:

A thorough inspection of all water fixtures to identify leaks and inefficiencies
Personalizedrepo# ¥ o0 dzaAy SaaQa ¢l GSNJ dzaS Ay Of dzZRAy 3
Free higkefficiency prerinse spray valves and leflow faucet aerators if requested

Certificate of participation

hwnPRE

Benefits and Challenges
This program is offered at no cost to qualifyingsimess and is completely voluntary. The consultations
leave the business with a customized list of recommendations for increasing the efficiency of their

indoor water use. Expected savings range depending on variables like humber and age of fixtures an¢

business size. Moreover, realized savings are dependent on the implementation of recommendations
made by the business which bears the extra time and cost burden.

Typical water savings per participant per year 11,000 gallons

Targeted number of participan{ser year 5

Estimated total savings per year 0.17 AF

Cost per acrdoot saved $5,884/AF
61 Thornton Water EfficiencyPlan
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Cost per participant $993
Target Audience Commercial
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High Water Use Commercial Process Efficiency Incentives

This program is broad in scope, allowing large comiakcastomers to be rewarded for water savings
from a variety of indoor efficiency improvements. The program would include an upfront audit to
determine current indoor water use and installation of a smart meter in replace of a conventional
meter, if not dready converted, which the customer can then use to inform how best they can reduce
their water consumption. After the improvements are made the customer would receive a rebate base
on the total volume saveid that amount is over 100,000 gallons per yea

UoI}ONPOU|

Benefits and Challenges
This program gives customers a great deal of agency in their water use and billing. It is flexible enoug
allow for innovative water saving practices that may not be widely enough adopted to warrant a speci

program. The integration of smart meter tewology further enables participating customers to =
dzy RSNARGI YR GKS LI GGSNYya FyR GNBYyRa 2F 2ySQa o (é)
12
The potential for water savings is high without needing to work with many customers. Because of the :‘<1
size ofthe savings requirements uptake in the program may be limited. Also, customers that may be w
able to meet the requirement may not be interested in participating. ‘(<£_
@
Typical water savings per participant per year 100,000 gallons =;
Targeted number of participastper year 5
Estimated total savings per year 1.53 AF
Cost per acrdoot saved $2,340/AF
Cost per participant $7,182
Targeted Audience Commercial

Advanced Metering Infrastructure (AMI)
Advanced metering infrastructure (AMI) is an integrated system of smart water meters, communicatio
networks, and data management systems that enablesway communication between utilities and
customers. The system allows r¢imhe access to water usageformation at each water meter, and
allows customers anthe cityto better manage water usage, detect water leaks, and operate the water
distribution system. Currently, water usage is measured and recorded monthly. AMI is particularly
beneficial in consrvation efforts and during a drought. Usage restrictions or conservation efforts can bé
instantly measured, and quick actions can be taken to modify water usage.

Benefits and Challenges

The implementation of AMI is being planned by the Utilities DiviSitie Water Resources Division will
need to coordinate with Utilities staff to ensure the technology includes the analytics needed for wate
conservation efforts.

Typical water savings pareter 8,197gallons
Targeted number of participants per year 9,848
Estimated total savings per year 248 AF

62 Thornton Water EfficiencyPlan
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Cost per acrdoot saved $4863AF
Cost per meter converted $612
Targeted Audience All

Alewwng aAIIN9ax3

8 3.4Water Efficiency Impacts on Demand Forecasts and Supply Planning

Revised Demand Forecast

The demand forecasts shown@hapter2 were modified by incorporating the watefficiency

measures and programs selectid implementation As previously mentioned, thety of Thornton
possesses adequate water supplies and cépavithin its existing system to meet demand over the
planning horizon used in this plahablel3 shows the projected daily demands with and without water
efficiency measureand conservation

=3
—
pa—
o
=)
=
2
=
o
>

Tablel3. Modified Demand Forecast

Baseline Year

Item (2015) 2017 2024
Averageday demand before
conservation (AF/day) 4.5 6.8 84.8
Averageday demand after
conservation (AF/day) e [ L
Reduction in averagelay demand
(AF/day) n/a 0.99 2.94
Maximum-day demand before
conservation (AF/day) LU Ly =
Maximum day demand after
conservation (AF/day) na 174 188
Reduction in maximum day demand

n/a 3 7

(AF/day)

Identification of Project Specific Water Savings
While themost 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 thishpli;g effort will not enable the
elimination of future capital improvement projects necessary to meetditg & LINE 2 S O (T&R
water efficiencysavings contemplated with this planning effort are envisioned to help reduce the
amount of water that he city must ultimatelyacquire or develojin order to meet demands at buid
out. 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 destigiahsAs
additional data becomes available, the estimated water savings in this Water Efficiency Plan may nee

to be revised.

Revised Supply Capacity Forecast
Tablel4 summarizes projected annual treated water system demaadd compares potential
reductions in systerdemanddue toefficiency savings.

Tablel4. Revised Annual Supiflapacity Forecast

Projected Demand w/o  Planned Firm Yield Projected Water Projected Demand w/

Year

Efficiency Savings of System Efficiency Savings Efficiency Savings
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A\_city of 2
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P
- (annual AF) (annual AF) (annual AF) (annual AF) ccn
2017 28,024 28,700 362 27662 =
2024 30970 30,000 1,071 29,898 3
=
<

Forecast Modification and Benefits of Efficiency
Water supply planning and development requires years of planning to ensure adequate water supplie
are available when they are needddle to the uncertainty oéfficiencysaving it would not be prudent
onthecityQa LJ NIi G2 NBfe 2y SaildAYFGSR gF0SN ar gay
and neededsystemdevelopment.In the future, agfficiencysavings become evidertte savings may
well reduce the amounof water that thecity must ultimatelyacquire or develojn order to meet

demand atbuild-out. Figurel9illustrates¢ K2 N/ i 2y Q&4 LINRP2SOGSR RSYI yRa&
water efficiency

Supply and Projected Demand With and Without Efficiency

Savings
32,000
31,000
% 30,000 — |
o)
'S 29,000
3]
<C 28,000
27,000
26,000
2017 2018 2019 2020 2021 2022 2023 2024
mmm Projected Demand w/o Efficiency Savings Planned Firm Yield of System
Figurel9. Supply & Projted Demands With and/ithout Efficiency Savings
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Revenue Effects

The City of Thatton regularly updatests Water Rate andConnection Fee Reponvith the most recent
update occurringn 2015. Among other things, this reposstablishes cost of service, annual revenue
requirements, tap fees and water user charges need to recoves.cbhe impact of wateefficiency
programs o projected demands was factored into the revenue analysis.
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The selected wategfficiencymeasures and programs will potentially have an impact on revesheuld
the assumptionsised to estimate water savings associated with the identified measureprgiams
prove to be on targetConservatiorand efficiencyeffects on revenue will be addressed by tbigy as
necessary

UoI}ONPOU|

Anticipated modifications to capital improvement projects and water acquisitions are due {
postponement of two projects, Cooley EdReservoir and Zadel Reservoir. Both projects have bee
delayed until after 2030 with a potential cost savings of $10,000,000 each.

Image30. Marshall Lake Park
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Chapter 4.
Implementation and Monitoring Plan
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This sectia provides a summary of all the actions for the selected measures and programs to be
implemented. It also defines when the Plgrto be updated to reflect ayoing efforts and to
AYO2N1IR2 NI GS ySg | LIIINBIFOKSa F2NJ GKS OAGeQa 20

& 4.1Implementation Plan

The implementation plan is intended to help the city achieve its efficiency goals outlined in this Plan.
Details of this effort are described Trablel5 outlining the associated steps and timeline, resources, and
key indicators for each program identified for implementation. However, other factors including
changes in development, water use intensity, or budget could cause a delay in implementation or an
indefinite cancelation in an of the programs identified for implementation.
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Image31. Thorntonfest Information Booth

66 Thornton Water EfficiencyPlan

w
@
(@)
=)
w
R0
>
(@)
=
=
=
(1>]
w
S
=

5
D
3
D
=)
i
QO
=t
o
=



A\ city of

'{Y Thornton

Program

Clothes Washer
Rebate

Residntial
WaterSense Toilet
Rebate

Pipeline Replacement

Program

Direct Toilet Install
Program

Residentiallndoor
Water Use
Consultation

Demonstration
Garden Maintenance
Program

Commercial Toilet
Program

Commercial Urinal
Rebate

Smart Irrigation
Controller and Rain
Sensor Rebates

Commercial Kitchen
Spray Valve Retrofit

Residential Water
Wise Garden
Discount

Tablel5. 2017-2024 Implementation Plan Summary

Description

The Clothes Washer Rebate program offers a $1
rebate incentive for the purchase and intaf a
qualifying clothes washer.

The WaterSense Toilet Rebate program offers
arebate incentive for thénstallation of
WaterSense labeled toilets.

Thornton has implemented a systematic pipeline
replacement program in order to improve water
distribution system performance and control cost

Multi-family toilet rebates older toilets with new
high-efficiency WaterSense models.

Free home water use consultation in partnership
with a contractor.

Thornton maintainghree water-wise
demonstation gardens for the public.

This program provides a $75 rebate to ClI
customers who install high efficiency WaterSenst
toilets. Consider increasing rebate to $Bfor
flushometer valve toilets.

This program offers a $100 rebate incentive for tt
replacement of a 1.5 gpf or greater urinal with an
ultra-low flow (0.5 gpf) or waterlessrinal.
Consider increasing rebate $ amount.

A rebate is provided to residential, commercial ar
HOA customers that covers the cost of weather ¢
soilmoisture-based controllers.

Freespray valves are provideo commercial
kitchens.

This is a $25 discount off of qualifying plants
offered to customers for a garden that covers 10(
sq. ft.

Implementation
Timeline

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Currently Implemented

Key Players &
Partners

City staff

City staff

Qty staff, G@ntractor

City staff

City saff, Contractor

City gaff

City staff

City staff

City staff
City staff, Contractor

City staff, Contractor

Metrics*

Number of participating households

Number of rebates

Length of pipeline replaced/ reduction
in distribution losses

Number of rebates

Number of consultations

Number of garden tour attendees

Number of rebates

Number of rebates

Number of rebates

Number of spray valves provided

Number of gardens
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Program

Residential,
Commercial, andHOA
Sprinkler
Consultation

City Parks Water
Efficiency

Public Outreach and
Education

ResidentiaWater

Description

This program provides free outdoor audits for
householdsand HOAsvhich includes automatic
irrigation system evaluations and landscape
evaluations. Customers are provided with
recommendations to improve their systems and ¢
customized wateringchedule.

Targeted efficiency program for city parks. This
program will help the city to lead by example witr
the goal of reducing water use at city parks.

Social marketing campaign.

This program will provide report cards to users in
the third and fourth consumption tiers. These

Implementation
Timeline

Currently Implemented

Currently Implemented

Currently Implemented

Key Players &
Partners

City staff,Contractor

Facilities Manager(s)
City staff

City staff, contractor

Metrics*

Number of consultations

Number of parks audited. Water
savings achieved in audited parks.

Survey results

Water use reduction compared to

Report Card report cards will provide comparisons to their 2017 City staff,Contractor controlgroup; |nd|V|dL_1aI participating
X . household water savings
neighbors as a motivator.
Residential Turf This is a contracted program that offexs
workshop and materials fadhe removalof turf in 2017 City staff,Contractor Number of participants, water savings
Replacement . . .
replacement with less water intensive landscape:
This program provides a rebate to customers whi
Rain Barrel Rebate purchase and install rain barrels to reduce their 2018 City staff Number of participants
outdoor water consumption.
. . This program provides a rebate to residential anc
Residential and . .
- commercial customers for the replacement of hig . Sq. ft. converted, Number of
Commercial Turf - . 2018 City staff - .
. water demand landscaping with lewater participants, water sangs
Alternative Rebate "
demand, permeable landscaping.
Pilot Large Landscape This program prov_ld_es Iand_scapg design . City staff,Landscape Sq. ft. converted, Number of
. . consultations to eligible residential and commerc 2018¢ Pilot . .- X
Design Consultation design consultant participants, water avings
customers.
Large Landscape If pilot program is successful, continue to 2019 City staff, Landscape  Sq. ft. converted, Number of
Design Consultation  implement design consultant participants, water savings
Voluntary progranthat incentivizes home builders Number of homes built with EPA
EPA WaterSense e e
) to meet EPA WaterSense New Home specificatic . WaterSense specifications, water
Home Builder - - 2019 City staff . -
. Incentive could be in the form of a reduced tap fe savings compared to homes built
Incentive ! A
or rebate. without specifications.
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Implementation Key Players &

Program Description Metrics*

Timeline Partners

AJRwwng aANIEX3

Targeted efficiency program foesidential
customers who save at least 2,000 gallons of wa

Irrigation System g
9 Y per yearand commercial customers who save 5%

Number of audits conducted, water

; =3
:;? grcr);/;ments of their annual water useRequires an outdoor ALY 7S] savings g
9 audit to first identify the best opportunities for =
savings and to qualify for a rebate. £
Upgraded Billing + The city will upgrade_lts bllllng system to prO\_/lde Contractor . Completion of upgraded billing =
more accurate, usefunformationfor commercial 2021 Staff to administer key
HOA Water Budget . structure and customer refut
customer water use benchmarking accounts program
This program offers a free watese assessment tc
Commercial Indoor help businesses identify efficiency opportunities. City staff,Contractor .
. . . . Number of assssments, potential
Water Use Commercial water customers can sign up for a fr 2022 Potential partnership )
. - water savings
Assessment water use assessment to increase water use with Xcel Energy
efficiency.
Targeted Commercial This program is broad in scope, allowing large ClI
Process Efficiency customers to be rewarded for water savings from 2023 City staff Number ofparticipants, water savings

Incentives variety of indoor efficiency improvements.

Advanced metering infrastructure (AMI) is an
integrated system of smart water meters,
communications networks, and data managemer
systems that enables twaray communication
between utilifes and customers. The system allo
reaktime access to water usage information at
each water meter, and allows customers and
Thornton to better manage water usage, detect 2024 City staff,Contractor
water leaks, and operate the water distribution
system. Currently, water usage i®asured and
recorded monthly. AMI is particularly beneficial ir
conservation efforts and during a drought. Usage
restrictions or conservation efforts can be instant
measured, and quick actions can be taken to
modify water usage.

*Note: All metrics are tracked on an annual basis.

Advanced Metering
Infrastructure (AMI)

Water savings, customer behavior
change metrics
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Thornton has 2017 Operations and Maintenang®&M)budget of$465,025for efficiencyand
conservatiorefforts. Implementation of the selecte@&M efficiency programs are estimated to ¢os
$4.1millionfrom 2017 to 2024 or an aveage annual cost of $51@00. Capital Improvement Project
(CIP) costs for the Pipeline f®@cement Program are estimated to be $500,000 annu&haffing falls
within the Water Resources Division of the Infrastructure Department and currently includes an
Administrator, Analyst, Irrigation Analyst and Technician (3.5 FTEx)ew water effciencymeasures,
programs, and in@ased levels of marketing and outreaate estimated to require e additional FTE
Water Resources Analyisired in 2018 The estimated costs of the implementation of this Water
Efficiency Plan for the period 2017 throug®24 as presented are summarizedrablel6.
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To support the efforts outlined in this Plan, a complementary update to city codes and budget items
be implemented through 2024.

UoI}oNPO.U|

8 4.1 Water Wise Landscaping Task Force
Following an evaluation of city water conservati@tated codes and policies, adfér Wise Landscaping

Task Force (task force) was created to refine recommendations, set priorities and develop =
implementable next steps for reducing municipal water use. ZU0%6 Water Wise Laisdapingrask ccn
Force Implementation Plafsee Appendix @pompled several recommended actionghich were then g
ranked into three tiers as follows: =
w

First Tier ?3_
T / NBFGS I a2 GSNI wSLI2NI / F NRE FT2NJ Odza G2 YSNE CBD

1 Require70%irrigation distribution uniformity and smartcontrollerson new development
1 Fund awater WiseHorticukuralist FTE position

SecondTier
91 Develop eResidentiaLandscap&enovatiorProgams b=
1 EncouragexistingHQA and larggroperty renovations c?
1 ExpandrrigationRRehalilitation/Total ParkRehalbprogramscope =
S
Third Tier jo8
1 Requirenativegrassareason new development
91 Increasesoilamendmentrequirement
1 Allowgreaterpercentageof unplanted area
1 Encouragealternativefront yardsg no/low blue grass
1 Reduce/eliminataurf grassin city right or ways
1 Expeditecity irrigation controller replacementprogram
1 Ensure city &ksWorkersobtain Irrigation Auditor Certification
1 Expandoermissibleapplicationof artificial turf

The task force team presented findings to senior leadership in late 2016 and received positive feedba
andstrong support for moving towards implementation. As some recommendations require changes
city code, a list of proposed code changes was proposed for 2017. The city is also pursuing several
actions in 2017 such as scheduling Irrigation Auditor trgifiim seven Parks employees, expanding the

scope of the CIP for Park Irrigation Rehabilitation (i.e. Total Park Rehabilitation) program, and moving
forward with the Irrigation Controller Replacement program.
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As plans are refined in the future, factors imtihg ease of implementation, return on investment,
phasing and measure of success will be further detailed. Additionally, staff are working to not only
make sure customers are better informed about their water use but to also ensure that other city
depatments such as Parks have increased access to water usage information.

Alewwing aA1INd8X3

The2016 Water Wise Landscape Task Force Implementation Plan compiled several recommended
actions (see Appendix C) includtity code changes. Code changes proposed for 2017 that taken
from these recommendations include:

70% Irrigation Distribution Uniformity Standard for new development

WaterSense Irrigation Controllers required for new residential development

Native Grass Areas requires for all new development and large |grelsecaceas

Allow a higher percentage of unplanted area for all new development and large landscaped
areas

UOIONPOIIU|

= =4 =4 =4

Additionally, the city is pursuing Irrigation Auditor training for seven Parks employees in the 2017 and
the expansion to the scope of the CIP for Raigation rehabilitation, total Park Rehabilitation, and
Irrigation Controller Replacement program.

& 4.2 Plan Review, Monitoring, Evaluation, and Update
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The Water Conservation Act of 2004 requires that the Draft WaticiencyPlan be made available to
the pubic for review and comment. The city Thornton will comply with this requirement by placing
the DraftWater Efficiency Plan on the C@&puncil meeting agenda, providing public notice of the plan
as an agenda item, allowing time for public reviemd comment, and adoption of the plan after it is
approved by the Colorado Water Conservation i@od his process complies with cifyThornbn

Charter requirements which include provisions for public advertisement, review, comment, and
adoption by theCty Council.

puewaq 'z

The measures and programs outlined in this Plan will be monitored to determine their effectiveness i
achieving the longerm water savings goals of the cityleasures and programs determined not to be
significantly effective will be discontied.

Thecity of Thornton intends to update the Plan, at minimum every seyears, as required by
/ 2f 2N R2Qa 4 GSNJ 02y a SHa@iH dortiduy to edilett find Angllize data bniadzi
regular basis. Future revisions of the Plan will incorporate updated and new data sources.
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Tablel6. Estimatel Costs of the 2022014 Implementation Plan.

Program Existing/New Year O&M/CIP 2017 2018 2019 2020 2021 2022 2023 2024 Total

Clothes Washer
Rebate

UOIINPOA|

Existing 2003 0&M $10,000 $10,000 $20,000

Residential
WaterSense Existing 2003 Oo&M $9,375 $9,375 $9,375 $9,375 $9,375 $9,375 $9,375 $9,375 $75,000
Toilet Rebate

Pipeline

Replacement Existing 2008 CIP $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000
Program

$4.00
million

Direct Toilet

Install Program Existing 2014 0&M $24,000 $24,000 $24,000 $24,000 $24,000 $24,000 $24,000 $24,000 $192000

Residential

Indoor Water Existing 2010 0O&M $12,600 $12,600 $12,600 $12,600 $12,600 $12,600 $12,600 $12,600 $100,8€0
Use Consultation

Demonstration

Garden Existing 2010 O&M $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $30,000 $310,000
Maintenance

Commercial

Toilet and Urinal Existing 2011 0O&M $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $15,000 $120,000
Program
Smart Irrigation
Controller and
Rain Sensor
Rebates
Commercial
Kitchen Spray Existing 2015 0&M $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $2,500 $20,000
Valve Retrofit

Residential

Water-Wise Existing 2016 0o&M $5,600 $5,600 $5,600 $5,600 $5,600 $5,600 $5,600 $5,600 $44,800
Garden Discount
Residential,
Commercial and
HOASprinkler
Consultation

City Parks Water
Efficiency

Existing 2013 0&M $16,250 $16,250 $16,250 $16,250 $16,250 $16,250 $16,250 $16,250 $130,000

Existing 2008 0&M $57,080 $57,080 $57,080 $57,080 $57,080 $57,080 $57,080 $57,080 $456,640

Existing 2010 0&M $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $5,000 $40,000
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Program Existing/New  Year O&M/CIP 2017 2018 2019 2020 2021 2022 2023 2024 Total =3
S

Public Outreach . $1.41 o

mnd Education Existing 2007 0&M $176,633  $176,633 $176633 $176633 $176,633 $176633 $176633  $176633 il 5

Residential =

Water Report New 2017 0&M $75,000  $65,000  $65,000  $65,000  $65,000  $65000  $65,000 $465,000

Card

Residential Turf New 2017 0&M $15,250  $15250  $15250  $15250  $15250  $15250  $15,250 $15,250 | $122,000

Replacement

E:‘g‘atBea"e' New 2018 0&M $1,250 $1,250 $1,250 $1,250 $1,250 $1,250 $1,250 $8,750

Residential and

Commercial Turf New 2018 0&M $20,000  $20,000  $20,000  $20,000  $20,000  $20,000 $20,000 = $140,000

Alternative

Pilot Large

LEMIEEHEE New 2018 0&M $25,000 $25,000

Design

Consultation

Large Landscape
Design New 2019 0&M $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $150,000
Consultation

EPA WaterSense
Home Builder New 2019 0o&M $25,000 $25,000 $25,000 $25,000 $25,000 $25,000 $150,000
Incentive

Irrigation System
Improvements New 2020 0O&M $5,000 $5,000 $5,000 $5,000 $5,000 $25,000
Program

Upgraded Billing

+ HOA Water New 2021 0&M $20,000 $20,000
Budget

Commercial

Indoor Water New 2022 0&M $10,000 $10,000 $10,000 $30,000

Use Assessment
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Program Existing/New Year O&M/CIP 2017 2019 2020 2021 2022 2023 2024 Total §
Targeted =
Commercial =
Process New 2023 o&M $20,000 $20,000 $40,000 g
Efficiency =
Incentives
. $2.00
AMI Existing/New 2024 CIP $2,000,000 -
million
Total O&M $465,025 $500,538 $515,538 $520,538 $540,538 $530,538 $550,538 $485,538 :ﬁl.igrj]
Total CIP $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000  $6,500000 rﬁ:lliﬁo?\

$14.1
million

$965,025 $1,000,538 $1,015,538 $1,020,538 $1,040,538 $1,030,538 $1,030,538| $6,985,538
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Appendix A: Raw Water Map

City of
Thornton
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