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1 INTRODUCTION
1.1 Profile of Existing System

The Town of Castle Rock (Castle Rock) is located south of Denver in Douglas County, midway
between Denver and Colorado Springs. Incorporated in 1881, Castle Rock currently provides
water and wastewater services to a population of roughly 62,400 peopled&ihate). Castle

Rock Water services 20,600 connections, of which 18,861 are single family homes.

Castle Rock provides treated water and wastewater services tega@4 mile service area. The

current population is expected to grow due to CastlkRbe cost and qual ity o
job opportunities, recreation activities, and location between the Denver and Colorado Springs
metropolitan areas.

Castle Rock currently obtains 82% of its wate
groundwater wells, while the other 18% comes from renewable sources such as wells within the
East Plum Creek alluvium and a surface water diversion)ICéh East Plum Creek. Although

active aquifer storage and recovery (ASR) projects are ongoing withDethver Basin, it is still
considered to be a naenewable water source, and the Town will ultimately not be able to meet

water supply demands without transitioning to more renewable sources such as surface water,
reuse water, and cooperative agreemeittsother municipal entities. The Town has set a master

pl anning goal of expanding sustainabl e source
While these changes will provide a more diverse and reliablet&ng water supply, it also

subjects thelown to potentially larger effects from drought, making the implementation of a
Drought Management Plan even more important.

Page| 1



Town of Castle Rock Drought Management Plan

Figure 1: Castle Rock Water Service Area
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Castl e Rockds aver age a20lbwesehpproxanately7,300 &ciefester i e s
(AF), or about2,379 million gallons As shownin Tablel, singlefamily residential and mulki

family housing comprisalmost 75%0 f Ca s t tustomierdbask. 6Commerdiatustrialis

the largest nomesidential use followed by irrigation andlkuTable1l summarizes the last five

year so6 water wusages, in millions of gall ons,

Table 1: Water use by Sector (Million Gallons)

Year Residential | Multifamily | Commercial | Irrigation Bulk Total
2012 1,581 191 335 263 47 2,417
2013 1,476 175 310 242 40 2,243
2014 1,456 172 306 240 40 2,214
2015 1,583 188 330 260 43 2,404
2016 1,736 206 365 286 48 2,641

Source: Towrof Castle Rock

The Town has been proactive in its planning e
obtain a continuous, sustainable water supply. Castle Rock recently released its 2016 Water
Resources Strategic Master Plan (Approved January) 284d a 2015 Water Efficiency Master

Plan (Approved July 2015). Much of the information presented inpthiswas obtained from

those documents. Th&ater Resources Strategic Master Rfantudes strategies for ensuring and
diversifying a longterm waer supply and optimizing infrastructure performance, both of which
relatetolong er m drought mitigation. The Townds Co
2015) also has goals and policies for water supply that include the recovesuandf treated
wastewatens a key part of the lorigrm renewable water supply strategy.

Thefour largest customers in the Town of Castle Rock in terms of annual ussare:

1. Government Enigs

2. Homeownersis Associati on
3. Rental apartment commuieis

4. Hospitaé

1.2 Population

Population data from the past three decennial cessare presented frable2, and projections
out to the yar 209 are presented ihable3.

Table 2: Past Population per U.S. Decennial Census

Census Population
1990 8,708
2000 20,224
2010 48,231

Page| 3
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Table 3: Projected Population

Year Projected Population
2020 72,000
2030 90,000
2040 122,500
2050 155,000

The current(2017) population estimate is approximately 420, based ooDou gl as Count )
Population and Developmergport from 2017. This report states that the housing growth rate in

2016 was 2.8%or the countyand this is expected to remain faistgady into the futureCastle
Rockbds popul ation, however, specificallt'y chan
fastest growing city in America (according to recent U.S. Census Data).

Projected future growth is based a@5to 100 Town buildout, which corresponds to a Z05
projected population afp to 155,000

1.3 Drought Mitigation and Response Planning

Droughtmay be defined as fia period of abnormally
a serious hydr b Thisgdicursawhempreaitationasrbelov.average based on
historical weather records and there are not sufficient sugpliess at i sfy a water pr
customer water demands, which resinta water shdage. A dough® snpacts orsocietyand

the surrounding environmecan be tempered throughr ought pr eparedness. (
supply consists primarily dDenver Basin groundwater. The Denver Basin aquifers are a deep,
nonrenewable water source. The Town is planning new water supplies that will largahate

from alluvial and surface water (renewaldelrces Lack of winter snowfall resulting in dughts

will make these new water sources potentially less reliable. This can result in gekatee on

storage, which can also bgynificantly reduced during droughts due to belwerage snowpack

and runoff coupled with abov&verage evaporation. $age reserves may be stressed to a greater
extent during multyear droughts, which emphasizes the benefit of having sufficient storage to
meet demandever multiple years On the demand side, outdoor water uses can increase if the
summer irrigation seagsois exceptionally dry.Effective drought management planning is
necessary tensure adequate watsuppliesfor the communityand reduce drought related

impacts. This includes more severe water shortages that may occur as a result efeaulti
droughts.

The mainpurpose of drought mitigation and response planning [gréserve essential public
servicesand minimize the adverse effects of drought on public health and safety, economic
activity, environmental resources, and individual lifestyles during a drought event. Effective
drought management plans r emove ddicethefhardshipsi s 0
caused by water shortages, and raise public confidence in the actions taken to address the water
supply shortage Droughtmitigation refers to actions taken in advance of a drought that reduce
potential droughtelated impacts when thevent occursConverselydrought responsplanning

refersto the conditions under which a droughtduced water supply shortage occurs and specifies

the actions that should be taken in respofi$ges Drought Management Plan (Plan) includes both

drought nitigation and response planning; however, it does not address emergency water shortage

1 Source: Glossary of Meteorology, 2nd edition. 2000. American Meteorological Society

Page | 4



Town of Castle Rock Drought Management Plan

events as a result of acute catastrophes such as an unexpected failure of a major raw water
conveyance facility. It is also important to note that this Plan is eféeatidrought and nen

drought years. Drought mitigation, monitoring of drought indicators, and drought public education
are implemented on an annual basis regardless of whether it is a dry or wet year.

This Plan was developed in close coordination with@da@sC o u n t y éhazardmitigdtion and
emergency operations plans in order to reduce rexhaydand capitalize on joint effort®ouglas

Co u nt y éazardmitigdationwater efficiency master plan, water resources strategicapidn,
emergency operations plans address drowgectson a countywide level. This Plan
incorporates some of the coudgvel drought impact information presented in thelsaq and

coordinates wi t hrelatdd eespGnseuantiong éssvelld r o u g h't

1.4 Historical Drought Planning Efforts

Castle Rock has not had historic plans specific to drought mitigation in the past, but there have
been conservation measures in place. In April 1992 the Town produced a Water Resources
Management Plan which outlinednservation as a viable method for extending water supply. In
June 1996 the Town adopted a Water Conservation Plan that set water conservation goals. In
December 2006 the Town adopted a Water Conservation Master Plan. While not a specific
response tohe 20122013 drought period, Castle Rock commissioned the Plum Creek Water
Purification Facility in 2013 and brought on several alluvial wells that same year. Castle Rock
Water has also extended the outdoor irrigation restriction periods for its custorgéfs, 2010

and 2014.

The Town has a significant wildfire hazard, and wildfires are exacerbated by drought. Wildfires
can stress the water supply system in two ways: one, the water resources required to fight a wildfire
are significant, and two, the asimd debris left behind by the fire can pollute water supplies
(particularly sedimentation in reservoirs) for years to come. In June BeORdayman firan
unincorporated Douglas and Jefferson countiest of Castle Rockgrew to be the largest
documentd forest fire in Coloradon record (217 square milesJhis resulted in smoke and ash

to be presenin the Town and along the Front Range for several watkde wildfires do not
necessarily cause a reduction in water quantity, the ash and debrisveaa imajor impact on

water quality. The Douglas County mdittazard mitigation plan acknowledgbss risk.

Based on the Douglas County Hazard Mitigation Plan (2€i&e have been seven significant
droughts in the last 121 years (182314)in the planmg area From the historic data, it is
apparent that there has been a shift in trend with regards to occurrences of drought in the last few
decades, where dry periods are becoming more common/frequent.

1.5 Drought Planning and Water Conservation

Water conseration and drought planning both involve a combination of strategies for reducing
water demand. However, th@ain objective of a water conservation plan is to achseminuing
long-term impovement in water use efficienayhile reducing overall water deands.A drought
management plan focuses long-term drought mitigation in addition t@sponse strategies that
provide shoHtermresponses ttemporary droughtelatedwater sipply shortages. Nevertheless,
conservation measur#sat result in an ongoingduction in water demarahn provide longem

drought mitigation benefits and can be considered as both conservation and drought mitigation
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measures. Strategies proposed and implemented also include intestdke programs that
encourage existing proges to be water efficient and aesthetically pleasing. Water efficiency
activities put in place by the Town are listedliable 12 under Sectior8.1. These activities are
outlined in the 2015 Water Efficiency Master Plan.

Cast | e Ryearlwersge fvatev @nsumption rate for 2010 to 2014 was 122gypko

capita per day (gpcd) per the 2015 Water Efficiency Master Plan. Current estimates by the Town

are that this rate has dropped to about 117 gpcd through conservation efforts to date. The Town
has set a master planning goal of reducing this ratbeiuto 100 gpcd. Implementation of a
DroughtManagemenPlanis part ofCastle Rock s over all strategy to act

The planned and proposembnservation measures also provide drought mitigation bersfits
providing water savings that carxtend into subsequent years. For example, savings achieved
through the installation afmart irrigation controllerprovide water savings for the service life of
theirrigationcontroller These savings may reduce stres€astle Rock s sy st enghtdur i ng
years. A portion of the vater saved through these conservation measupansed to betored

as drought reserves @astle RockeservoirsRueterHess Reservoir, Chatfield Reservoir, dimel

Denver Basin aquifer storage.

2 STAKEHOLDERS, OBJECTIVES AND PRINCIPLES

2.1 Drought Planning Committee

Drought management plans that are developed by one or just a few individuals risk the potential
of unforeseen community conflict and/or complications with the water supply system during times

of drought. An interetive, collaborative process consisting of stakeholders throughotibtine

provides valuable insight and perspectives necessary for a more robust and comprehensive drought
management plan.

During development of this Plan, a Drought Committee {Elagle 4) was formed to review
components of the draft Plan and provide feedback. Committee members were selected by the
Castle RockWaterbased on their expertise and professional position. The following members
include senior staff of various departments impaatethe Town members of th€astle Rock

Water Commissioandrepresentatives from local water users.

Table 4: Drought Committee Members

Name Position Agency
Mark Marlowe Director of Castle Rock Water Castle Rock Water
Tim Friday Assistant Director of Castle Rock Water | Castle Rock Water
Matt Benak Water Resources Manager Castle Rock Water
Kurtis Cotten Water Resources Program Analyst Castle Rock Water
Sheri Scott Water Resources Program Analyst Castle Rock Water
Heather Justus | Water Resources Program Analyst Castle Rock Water
Sandra Aguilar | Customer Relations Program Manager Castle Rock Water
Rick Schultz Water Conservation Specialist Castle Rock Water

Page| 6



Town of Castle Rock Drought Management Plan

Name Position Agency
Tara Vargish Assistant Director Town of Castle Rock Development
Services
Bob Maloney Parks Superintendent 'IF;own Of. Castle Rock Parks and
ecreation
Assistant Chief of Accreditation &
Craig Rollins Emergency Management, Fire & Rescue | Town of Castle Rock Fire
Department
Tim Gorman Commander Town of Castle Rock Police
Karl Kasch Representative Villages at Castle Rock Metro District
Michele Ray- Representative The Meadows Neighborhood Company
Brethower
Malcolm Representative Castle Rock Development Company
Mulroney
Amy Graziano Representative Castle Rock Water Commission
Todd Warnke Representative Castle Rock Water Commission
. . Town of Castle Rock Parks and
Jon Holland Golf Maintenance Superintendent Recreation

Two meetings were held with the Drought Committee as the Plan was being developed. These
meetings focused on the development of the Plan objectives and operating principles and
facilitated a means to collect and review datdreceive feedback on specific aspects of the Plan.
The Drought Committee also had the opportunity to review and comment on the draft Plan in its
entirety prior to finalizationThe meetings focused on the following material:

A Meeting No. 1i' Introductionsand development a drought definitionywater use priorities,
planobjectives, and operating principles.

A Meeting No.2 i Historical drought information, lessons learned from past droughts,
identification of historical and potential future drought impacsd development of
preliminary mitigation and response strategies. Screening of mitigation and response measures
as well as development of drought stages, trigger points, and responsenargetentioned
Development of staged drought response plan.

2.2 Drought Definition

The Castle Rock Drought Committee members decided to expand the definition of drought beyond
the traditional hydrologic definition. For the purposes of this plan, Drought is defined as:

AA period of Dbel ow n odwaaltemparatues gi iintesmand locations r e X
that could result in water supply shortages. This could also include the inability to maintain or
deliver adequate supplies of water.o

For the purposes of this plan this includes other circumstances beydnalditienal hydrologic
shortage, such as unanticipated increases in water demand or damage to water supply infrastructure
that could trigger a drought response.
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.
2.3 Objectives of the Drought Management Plan

The Plan objectives and operating principles areeec t i ve of Castl e Rock®&s
and played an important role in guiding the development of the Plan. The Drought Committee
all ocated and prior it thowhlacolashmatiiepeoceB3ato tkeosr wat er
categories shown ihable5.

Table 5: Water Use Priorities

Priority End Use Description

Indoor residential, water treatment plants, hydrants (for
1 Health and Safety emergency use), wastewater treatment plants, schools, hospitals,
and other emergency services.

Indoor use by the commercial and public sector, stores, offices,

2 Business Indoor Use
hotels, restaurants, etc.

Parks, sports fields, landscapes, swimming pools, HOA parks,
Outdoor irrigation i Public and open/recreational spaces. Trees prioritized over turf. Outdoor

3 spaces commercial business or business enterprise (including golf
courses), as well as construction purposes.
C Outdoor irrigation in the single- and multi-family residences, and
4 Outdoor irrigation i public and commercial sectors (including car wash facilities). HOA

Residential and Commercial

streetscapes/greenbelts. Reasonable environmental protection.

Essential uses for the health and safety of the community were given the highest priority. Water
uses for existing businesses (in the form of indoor use) were assigned a second priority, and
outdoor irrigation, water use for public spaces, and residamitbtommercial water supplies were
assigned lower priorities.

The objectives of the Plan are as follows:

A Plan for droughts before they occur.

-

A Protect the public health and safety, and minimize the adverse effects of a water supply
shortage.

A Provide comprehensive and flexible guidance for drought response, allowing for an
appropriate range of actions to respond

A Identify and determine the severitydroughts through a clear definition of triggers.

Provide effective communication to custosierthe public and governmental
departments/agencies, so they clearly understand the situation and the actions taken.

The operating principles provide a set of guidance criteria that the Drought Committee used to
develop the Plan. These criteria are atgended to provide guidance during implementation of
the drought response during periods of drought. These operating principles are as follows:

A Any droughtrelated actions will be carried out in a way that respects the priorities established
by the planwith the highest priority being health and safety.
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A Any droughtrelated actions need coordination and communication for success. This includes
coordination and communication with staff a
Townds wat e rthepublcherdriehaww a@deardinderstanding of any actions taken.

A When possible, any droughte | at e d actions wi || preserve
improvements, such as trees in parks and streetscapes.

This plan is intended to be a guide to facilitageidion making. Decision makers should remain
flexible, and respond as needed to each drought event on-byeease basis.

3 HisTORIC DROUGHT AND IMPACT ASSESSMENT
3.1 Historical Assessment of Drought, Available Supplies and Demands

Droughts are a naturalpn o menon of Col oradodés <climate, anc
average (or 5.8% chance for any year, per Dou
drought was by far the worst drought year on record statewide in terms of streamflow. I1&s Cast
Rockbs water supply has primarily been Denver
impact on the Town than other municipalities that relied more on surface water. Castle Rock plans

to develop extensive shallow alluvial and surface water squsadkat these renewable resources

will account for 75% of the Townds water by 2(
water resources means ensuring the water laststéwng a downside of moving towards surface

water means that future dighits can potentially have a much larger impact on the Town than in

the past.

Many of the personnkcurrently at Castle Rock Watevere notat the Townduring the 2002
drought, and there is limited information about specific policies put in place duringniea
However, there is evidence that the drought did have a significant impact on the Town as well as
on nearby regions, including Aurora and the Desoathmetroarea The2016 WaterResources
StrategicMaster Plan shows th@bwn demandvas165gd/day, prior to 2006, anddecreased to

122 gal/dayas of the 2012016 average The plan notes that the reduction in water usage per
account since 2002 is most l i kely attributabl
Townds f oc usn efforts o additore bothahte 2045 Water Efficiency Master Plan
and the 2016 Water Resources Stratddaster Plan state that the Town intends to reduce
consumption by 18% in the shdérm,to reach the 100 gal/day goal (and save the community
about $97 million, or around $130 per year for the average customer)

The 20122013 drought years also affected the Town. While not a specific response to the 2012
2013 drought period, Castle Rock comsimsmed the Plum Creek Water Purification Facility in

2013 and brought on several alluvial wells that same year. Castle Rock Water has also extended
the outdoor irrigation restriction periods for its customers in 2007, 2010 and 2014

311 2017 AFl ashod Drought

Hot, dry weather and lack of rain May andJune 2017 led to record low levels of renewable
water sources (e.g., East Plum Creek) and exc
result, residentdhomeowneis associationsHOASs), and commercial/ind@isal customers used
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25% more water than usual. Infrastructure could not keep up with the peak demand of 16.5 million
gallons per day, compared to typical summer usage of 12.4 million gallons pefiglang 2

displays the temperature and precipitation patterns observed during the 2017 year, broken up by
month and compared to traditional rainfall expectatidnghe transition between May and June

we begin to see agiificant decline in the total monthly rain, followed by rising temperatures.
Due to thehigh temperatures and lack of precipitation, East Plum Creek began to suffer
accordingly with shortages in expected flow to support available water resources foowime

Stream flow decline began dune Jastingthrough July (portrayed iRigure3).

In response to these conditions, Castle Rock Water enacted additional wiietiores for
residents, HOA, and commercial/industrial customers. HOAs and commercial/industrial
customers were put on a thréay-a-week schedule, and residents (who are already on a-every
third-day watering schedule) were encouraged to reduce irmgdmyo 20%. Enacting these
supporting measures helped keep tank levels in line with the summer operations plan.

Figure 2: 2017 Observed Temperatures and Precipitation as of July.
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Figure 3: East Plum Creek Stream Flow June-July 2017
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4 DROUGHT VULNERABILITY ASSESSMENT
4.1 Water Supply Reliability and Drought Management Planning

Castle RocksOGs water supply tyéotused bn theilortggrmp |l anni
sustainability and renewability of their water supply. The Denver Basin Aquifer, which currently
supplies more than 80% of the Towndés water,
considered to be a renewable resource.thairreason, the Town has set a goal of having 75% of

its water supply come from renewable alluvial and surface water supplies by 2050. This change

in water sources potentially exposes the Town to more impacts from future drought, however. For

this reasn, the Town has undertaken this drought management planning effort.

The reliability of these water supplies deper
seniority of water rights, storage capacitiafastructure conditiongnd rate of cetomer demand

growth. Water supply reliability planning is an important component of ensuring sufficient
supplies during times of drought and, to some extent, overlaps with this drought management
planning process. However, this Plan focuses on drougitwvihe context of drought monitoring,

mitigation actionsand drought responseless@ drought impacts. Consequently, this Plan does

not take the place of water supply reliability planning but rather is closely coordinated with Castle
Roc k 6s wardliabitity pkannmg efforts.
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.
4.2 Drought Impact Assessment and Climate Change

Castle Rock Water could experience a variety of dreuglated impacts in the future, which may

be similar to those experienced in the past. These possible impacts and lexetray are
outlined in Table 6. The potential severity of many of these impacts could be significant depending
on the magnitude and duration of the drought, climate variability trends, and as how effectively
the drought mitigation and response effoetduce the impact.

Neverthel ess, Col oradods gener al hydrol ogy a
climate. For Castle Rock, multifaceted stress on water supply such as stemming from irrigation
and municipal demands, combined with overall ctenzariability and change, are increasing the
importance of supply forecasting to water managers and business markets. While the scientific
understanding of climate change is ever evolving and entails many complexities when linking it

with specific futuretrends in drought, in general, climate change is projected to increase the
frequency and probability of drought events across Colorado. As a result of increasing
temperatures, water yields will generally decrease. Warmer temperatures will likely result in
precipitation occurring as rain rather than snow, decreaseekhggation snow packs, an earlier

spring melt of the decreased snowpack, more intense and damaging precipitation events (e.g., flash
floods), and increased evapotranspiration (CWCB 2015)fdllwsving list presents a breakdown

of these projected droughte| at ed changes in terms of t he h
frequency, and duration, based on climate change impacts to Colorado and Castle Rock:

Location: Mountains and plains bothpexience drought. Drought changes geographically from
year to year and decade to decade. Location is not projected to change but could vary across the
Town based on local resources and water infrastructure (e.g. if pumps were to fail)

Extent/Intensity: Dought can lead to property damage that does not threaten structural integrity.
Little to no impact to critical services or facilities is expected in the Town. Economic and water
resource impacts are often foreseen. Overall extent of drought due to chahgiate not
projected to significantly change.

Frequency and Probability: Droughts across Colorado are projected to increase in frequency due
to shifts in seasonal precipitation patterns, including drier summers and less precipitation falling
as snow irearly spring/late fall. Specifically, Castle Rock would be affected by this category as
they begin relying more heavily on renewable water resources.

Duration: Future droughts are projected to have longer durations due to a changing climate (e.qg.
shiftsin seasonal precipitation patterns due to higher temperatures and less precipitation in the
form of snow).
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Table 6: Historical and Potential Future Drought Impacts of the Utility

water related services (e.g.,
contractors to repair wells)

Historical, Existing, and Potential | Historical Ranking of Potential Impact Mitigation Action Response Strategies
Drought impacts Impact Drought Priority
Impact
Severity*
Water Provider
Loss of revenue from reduction in X M M Utilize reserves. Budget for reserves.
water sales
Reduction in municipal well X L L Implement watering restrictions Decrease reliance on ground
production to reduce demand. water.
Reduction in storage reserves X L L Implement watering restrictions Minimize reduction.
to reduce demand.
Disruption of water supplies X L L Restore services and lift Minimize disruptions.
restrictions as soon as possible.
Degraded raw water quality X L L Curtail diversion of alluvial wells. Pump Denver Basin Wells.
Use non-shallow aquifer
sources.
Higher water pumping costs X L L Return to normal operations as Budget for additional costs.
soon as possible. Budget for
additional staff time. Budget for
reserves.
Increased costs and staff time to X M M Return to normal operations as Budget for increased costs.
implement drought plan soon as possible. Budget for
additional staff time. Budget for
reserves.
Increased data/information needs X M M Return to normal operations as Utilize staff to address
to monitor and implement drought soon as possible. Budget for data/information needs.
management plan additional staff time. Budget for
reserves.
Costs to acquire/develop new water X L L Proactively acquire and develop Budget for and take
supplies/water rights transfers additional supplies. advantage of sensible
opportunities.
Costs to increase water use X L L Increase public awareness of Implement over a long period
efficiency the need. of time.
Public favorable/unfavorable X L L Increase public education. Maintain transparency and
perception of provider regarding education efforts.
drought response
Scarcity of equipment and other X L L Emergency services contract. Utilize multiple contractors.
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Historical, Existing, and Potential | Historical Ranking of Potential Impact Mitigation Action Response Strategies
Drought impacts Impact Drought Priority
Impact
Severity*
Community and Societal
Domestic landscaping stressed or X L L Drought tolerant landscaping. Continue to implement
killed drought tolerant landscaping.
Public landscaping stressed or X L L Drought tolerant landscaping. Continue to implement
killed drought tolerant landscaping.
Reduced firefighting capability X L L Minimize restrictions. Maintain storage for
firefighting at all times.
Cross-connection contamination as L Increased sampling. Maintain positive pressure in
a result of lower pressures system at all times.
Increased pollutant concentrations L Increased sampling and Meet primary drinking water
monitoring. standards at all times.
Reduced quality of life X L Minimize restrictions. Drought planning.
Loss of human life (e.g., heat Minimize restrictions. Restore Minimize restrictions.
stress) services as soon as possible. Restore services as soon as
possible.
Public safety from wildfires L Maintain firefighting capabilities. Maintain firefighting
capabilities.
Increased disease caused by L Minimize restrictions. Minimize restrictions.
wildlife concentrations
Mental and physical stress X L L Minimize restrictions. Increase Minimize restrictions.
education. Increase education.
Increased political conflict X L L Minimize restrictions. Minimize restrictions.
Transparency. Transparency.
Reduction or modification of X L L Minimize restrictions. Minimize restrictions.
recreational activities
Unequal distribution of drought X L L Minimize restrictions. Increase Minimize restrictions.
response measure implementation education. Drought planning. Increase education. Drought
planning.
Heightened awareness about water X L L Increase education. Increase education.
conservation
Change in water use behavior to X L L Increase education. Increase education.
conserve water
Re-evaluation of social values X L L Drought planning. Drought planning.
(priorities, needs, rights)
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Historical, Existing, and Potential | Historical Ranking of Potential Impact Mitigation Action Response Strategies
Drought impacts Impact Drought Priority
Impact
Severity*
Economic
Decreased land prices L Minimize restrictions. Minimize restrictions.
Transparency. Drought Transparency. Drought
planning. Public education. planning. Public education.
Income loss to farmers that X L L Minimize restrictions. Minimize restrictions.
indirectly affects municipal Transparency. Drought Transparency. Drought
businesses planning. Public education. planning. Public education.
Loss to recreation and tourist X L L Minimize restrictions. Minimize restrictions.
industry Transparency. Drought Transparency. Drought
planning. Public education. planning. Public education.
Reduction of economic L L Minimize restrictions. Minimize restrictions.
development Transparency. Drought Transparency. Drought
planning. Public education. planning. Public education.
Increase in food prices X L Minimize restrictions. Restore Minimize restrictions.
services as soon as possible. Restore services as soon as
possible.
Restrictions/limitations on X L L Minimize restrictions. Minimize restrictions.
landscaping when it harms Transparency. Drought Transparency. Drought
landscaping companies planning. Public education. planning. Public education.
Impacts to large scale commercial X L L Minimize restrictions. Minimize restrictions.
water users (e.g., golf courses) Transparency. Drought Transparency. Drought
planning. Public education. planning. Public education.
Environmental and Recreational
Increased risk of frequency and X L L Maintain firefighting capacity Maintain firefighting capacity
severity of wildfires
Stress to surrounding natural X L L Minimize restrictions. Minimize restrictions.
environment
Loss of wetlands X L L Minimize restrictions. Minimize restrictions.
Lower streamflows X L L Drought planning. Drought planning.
Lower lake/reservoir levels X L L Drought planning. Drought planning.
Increased susceptibility to plant X L L Drought resistant landscaping. Drought resistant
disease landscaping.
Increased wind and water erosion X L L Drought resistant landscaping. Drought resistant
landscaping.
Reduced flow from springs L Restore full water service as Restore full water service as

soon as possible.

soon as possible.
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Historical, Existing, and Potential | Historical Ranking of Potential Impact Mitigation Action Response Strategies
Drought impacts Impact Drought Priority
Impact
Severity*
Air quality effects (e.g. dust and X L L Minimize restrictions. Minimize restrictions.
pollutants) Transparency. Drought Transparency. Drought
planning. Public education. planning. Public education.
Visual and landscape quality (e.g., X L L Drought tolerant landscaping. Drought tolerant landscaping.
dust, vegetative cover)
Stress to fish and other wildlife Drought planning. Drought planning.
Lower water quality in streams Drought planning. Drought planning.
and/or lakes/reservoirs
Campfire bans H Follow Municipal Code. Follow Municipal Code.

*Drought Severity Definitions:

(L) 7 Low: very little impact, did not require much staff time

(M) i Medium: some impact, required more staff time to address
(H) 7 High: key impact, occupied significant staff time

x T indicates historical impact
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The Castle Rock community could also experience a variety of future dralgted impacts.
Some of the morsignificant impacts include:

A Damage to public and private landscaping.

A Unequal impacts of water restrictions and other drought response measures upon certain
businesses/individuals. For exampge irrigabrsthat depend on irrigation may be more
vulnerable.

A Increased risk of wildfire that threatens the safety, air tyuafid overall environment of the
surrounding area.

A Increased public awareness on drought response efforts, importance of water conservation and
positive reduction in water usage.

A Loss of use of public and private swimming pools.

While some of these impacare beyond the immediate control of Castle Rock Water, drought
mitigation activities and daily operational adjustments during future droughts may be made to
alleviate some of these impacts. This is discussed in further detail in Section

5 DROUGHT MITIGATION AND RESPONSE STRATEGIES

As previously mentioned,rdughtmitigationrefers to actions taken in advance of a drought that
reduce potential droughelated im@acts when the event occuts. contrast, tbught response
planningrefersto the conditions under which a droughtiuced water supply shortage occurs and
specifies the actions that should be taken in response.

Mitigation and response strategies that foonghe management of the water supply system are
generally referred to as supgdide actions; whereas demaside mitigation and response
strategies focus on actions that Castle Rock W&ertake to promote or enforce reductions in
customer water demds. This section presents the mitigation and response strategies selected
following a screening process. The response strategies are further refined into a staged drought
response program discussed in Section

5.1 Drought Mitigation Measures

The drought mitigation measures were selected by developing a preliminary list of potential
mitigation measures and conducting a screening process to select the measuresxducisedor

Castle Rock. The preliminary list was developedusifnge Col or ado Water Cons

(CwcCB) Drought Management Guidance Document and accompanying worksheets, as well as
incorporating Castl e Rock 0 sionplanniegreffogsu pPagiential r e |
impacts identified in Sectioh.2 were also used to generate new ideas for mitigation options. The
preliminary mitigation list s screened and further refined using the following criteria:

A Technical feasibilityi Is the selected mitigation or response strategy technically feasible and
will it work as intended? Can implementation occur in a timely manner? Is there staff to
implement the action?
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A Perceived benefits Will the selected mitigation or response strategy provide an adequate
amount of water supplies and/or water savings?

A Cost effectivenegsHow does the implementation cost compare with the benefits? This may
simply be a galitative assessment or quantitative comparison of ratios of implementation costs
to the water savings cost benefit.

A Public acceptancé How favorably will the public react to the select mitigation/response
strategy? A review process of alternative meansngage the public would be beneficial to
assess general public acceptance.

A Environmental sensitivity and other impaét&Vhat are the environmental benefits/costs to
implementing the mitigation and/or response strategy? Is there an environmental ctbee
impacts that should be further considered?

The final step of the screening procassessethe selected group of mitigation actions to ensure
that the final combinationollectivelymet the followingcriteria

A Compatibl e wi wdler SOmply systeen amldscfdasibse from an implementation
standpoint;

A Consistent with the operating principles and objectives of the drought management plan;
A Fairly represents the needs of affected individuals and groups; and

A Sufficiently addresses pattal water shortages and future impacts.

The final mitigation measures (which include conservation efforts) are provided below.
5.1.1 Mitigation Measures

A Droughtmitigation and managememanningi The major components of this Plan provide
an effective meanfor Castle Rock to prepare fand manage water durimyought. When
done in advance of a drought, planning is considered drought mitigation. These components
include the objectives and operating principles; assessment of historical and potential drought
impacts; droughtelated monitoring; drought stages, trigger points and response targets;
declaration of a drought; development of drougiated ordinances; and the public drought
education campaign. This planning effort in advance of a drought isleoedimitigation.

A Ongoing monitoringof drought indicators Cast |l e Rock®ds monitoring
Section6.2

A Development of new water supplieCastleRock is planning to develop additional water
supplies for drought protection and meet the gngwwater demandfNew water supply
options focus on the inclusion of renewable water sources, including water from the East Plum
Creek surface diversiofCR-1),r eus abl e wat e rPlumh CreekdiversiormeaT o wn 0 s
Sedaliaand Lawn Irrigation Return Flows (LIRF).
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A Develop cooperative sharing agreement opportunities with neighboring communities during
periods of drought Castle Rock s wat er s u poeihcyeasgdibg makisg some y
adjustments to how water rights are traditionally managed amdigh other synergies
developed via cooperative agreements with other local water users. Where possible, these
agreements will be established in advance of a dhtoag part of the mitigation effort and
activated during drought period3.he Town has been a membertloé Water Infrastructure
Supply Efficiency (WISE) project since 2009, a regional water supply effort between Aurora
Water, Denver Water, and the SoMbtro Water Supply Authority (SMWSABSMWSA was
an earlier partnership th&rmed in 2004, and in turn is composed of 13 water provider
members, including a majority of Douglas Coufnty addition, importing water from the
South Platte River can provi@esource of renewable surface water for the Town, as specified
in the Box EldeWell Field projectiocated inWeld County Castle Rock is also a keyember
in the Chatfield Reservoir Mitigation Company, whitlas implemented the Chatfield
Reallocation Pr@ct The Town hasalso formed partnerships with Dominion Water and
Sanitation District (DWSD); Parker Water and Sanitation District (PW&I2stle Pines
Metropolitan District; the PineryDouglas County; and others to develop key pieces of
infrastructure ad to costsharen projects. Appropriate Substitute Water Supphans and/or
water court filings may occur to ensure that the agreement(s) are viable under Colorado Water
Law.

A Existing operation and maintenance activities that improve water efficieri@ystle Rock
Water currently conducts annual audits on their water distribution system, routinely repairs
leaks on an aseeded basis, monitors and replaces inaccurate meters, and strategically operates
its water supply system to avoid reservoir spidgasing reservoir water when not necessary
for water supply purposes). One key strategy
program to optimize the placement of supplies during periods when they are not needed.
Current storage space includeaeterHess Reservoir (8,008F), Chatfield Reservoir374
AF, expandable to 2,000 AF under an option agreement with the State) and aquifer storage
within the Denver Basin. In addition, the Town ltasnpletedpilot testingon two converted
Denver Basin wd$ for Aquifer Storage and Recovery (ASR), which can provide storing
capabilities for water.Another two ASRwells are expected to be built in the near future.
Additionally, the Town is implementing raw water collection and line flushing to reduce
plugging and periodic alluvial well cleaning.

A Newoperation and maintenance activities that improve water efficiedt¢ye addition of new
water supplies t o lrequisembddicat®osdokcdrrent dajy odgerations.wi |
Such operational changes akaluated through tH2017 Water Master Plawjth the objective
of optimizing operations to improve the efficiency and overall distribution of water supplies
when the newvater supplies are developed@he water supply strategy, however, is predicted
to require a steady increase in customer rates and fees, as the curréetnioMgter Master

2 Activation of these agreements and identification of additional temporary arrangements during drought periods would be a
component of the drought response which is addressed in Sex@a@ml7.

SSMWSAG6s 13 current members include Arapahoe County Water an
District, Centennial Water and Sanitation District (serving Highlands Ranch), Cottonwood Water and Sanitation DistricinDomin

Water and 8nitation District, East Cherry Creek Valley Water and Sanitation District, Inverness Water and Sanitation District,
Meridian Metropolitan Districts, Parker Water and Sanitation District, Pinery Water and Wastewater District, Rangeview
Metropolitan Distri¢, Stonegate Village Metropolitan District, and the Town of Castle Rock.
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Planexpects th&own to spendver $171 million through 2055, to meet the desdrgoals.
Further, the Townds 2030 Comprehensi-terem Mast e
water conservation and resource performance goals based on existing and future growth,
development, and planning efforts.

A Conservation measures specifiacbbththe Water Efficiency an€onservation Plasi The
conservation measures showl aible7 serve the duglurpose of conserving water while also
providing droughprotection.These conservation and mitigation measures are enforced by the
Town staff.A portion of the vater saved through these conservation measullesventually
bestored as drought reserves in eacGas$tle Rock geaw water storage facilitige.g., ASRs
Chatfield Reservoir, Ruetdtess Reservoir

A Standard practices o€astle Rock Wateand Castle Rock Town Stdff Castle Rock s
management and operations refeche Towndés values of sustain
stewardship. Manydfas t | e R o cstand&vhdperatians focus on water conservation

and efficient water use guidelinggoviding multityear water savings and drought mitigation

during dry periods. These include irrigatiandits on Towrowned parks, routine education

of Town staff on how to save water, use of low volume irrigation (e.g., drip irrigation) instead

of sprinklers and misters where appropriated training all Town stafbn enforcing related

water regulationsin addition, the 2017 Water Use Management Platines components

rel ated t o t he Townos i rrigation procedur e
circumstances, and more. These Water Use Management Plan guidelines may be in addition

to those explained imable7.

Table7:Castl e Rockds Conservation and Water Efficiency Gu

Guideline Type of Restriction Restriction Description
Periods

General watering Watering is limited to every-third-day for residential
schedule * June 1 through | users, and three times a week for nonresidential

(subject to change) August 31 users, during designated months (i.e. typical

irrigation seasons)
Applies to outdoor Between 8pm to | During the restriction period, outdoor irrigation is
irrigation 8am permitted before 8 a.m. and / or after 8 pm

Allowed only as long as no water waste is
Hand watering Any time and on | occurring. Hand watering does not include
any day irrigation with a hose and sprinkler or manual
operation of an automated irrigation system

Using a commercial car wash is suggested, but
Car washing n/a homeowner car washing is allowed with automatic
shut off nozzles, recommended use of wash
bucket and sponge, and no water waste

Watering related

Pressure washing n/a Only with high-efficiency and low-water-use
equipment with no excessive water runoff
Decorative Use and water Fountains are allowed, but shall be recirculating,
fountains circulation n/a designed to minimize evaporation, and wind shut
off devices are required.
Playing in the Water used for entertainment is allowed as long as
sprinklers Waste related n/a a person is present and water waste is not

occurring (such as water running down the street.)
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Guideline Type of Restriction Restriction Description
Periods
The Landscape and Irrigation Performance
Preferred xeric Standards and Criteria Manual identifies plants that
plants Plant types n/a perform well i raridChaghdesesd d

climate. These guidelines should be of assistance
with landscape design

Upto 21 Irrigation exemptions allow residents to conduct
consecutive days | daily watering through the specified exemption
New lawn Irrigation exemptions | for newturf, and | period. This exemption does not affect the volume
installations up to 30 of water allocated, only the days in which to apply

consecutive days | it. Watering time restrictions, if in place, still apply.
for seed or other | Irrigation exemptions will not be issued or
plant material applicable between July 1 and July 31

This restriction applies during irrigation season for
regular nonresidential, common, and public areas,
Nonresidential | Permissible hours or | Between 10pm | and is based on the East and West of I-25 division
and public areas irrigation and 6am (where the West may irrigate Monday, Wednesday,
and Friday, and the East on Tuesday, Thursday,

and Saturday)

*High priority parks may be on different schedules
5.2 Supply-Side Response Strategies

The same process and screening criteria used to develop the mitigation measures described in
Section5.1 were used to identify and select the fingbly-side response strategies. The final
supplyside response strategies ifable 8 consist of technical and financial assistance
opportunities, water rights managent and cooperative agreements, and improvements to water
distribution efficiency.Some of these strategies are already in place and some would be new
strategies employed during droughtwas noted that some of the measures listed below would
require appoval of a substitute water supply plan by the Division Engineer and/or approval of a
change decree by the Water Court. Each of these strategiessrefléioe operating principles
disclosed in SectioB.2and is refined into a staged drought management program in Séction
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Table 8: Supply-Side Response Strategies

Long-term Short-term Preliminary Selection Relative
Supply-Side Mitigation and Response Strategies Mitigation Response of Mitigation and Effectiveness
Actions Strategy Response Strategies Value [1]
Elements of a Drought Management Plan
Establish drought response principles, objectives, and X new H
priorities
Establish authority and process for declaring a drought X new H
emergency
Develop drought stages, trigger points, and response X new H
targets
Prepare ordinances on drought measures X existing H
Evaluate historical drought impacts X new H
Monitor drought indicators (groundwater well levels, X X existing H
streamflow, etc.)
Monitor water quality X X existing H
Track public perception and effectiveness of drought X X new H
measures
Improve accuracy of runoff and water supply forecasts X new H
Emergency Response
Declare a drought emergency X new M
Identify state and federal assistance X X new H
Public Education and Relations
Utilize Castle Rock Water Commission as a public X X existing H
advisory committee
Develop Drought Public Education Campaign with long- new H
and short-term strategies. (See X X
Worksheet D)
Water Supply Augmentation
Establish drought reserves X new H
Draw from drought reserves X new L
Increase groundwater pumping X new L
Replace or drill new wells X X new L
Develop supplemental groundwater/conjunctive use X new M
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Long-term Short-term Preliminary Selection Relative
Supply-Side Mitigation and Response Strategies Mitigation Response of Mitigation and Effectiveness
Actions Strategy Response Strategies Value [1]
Blend primary supply with water of lesser quality to X new H
increase supply
Rehabilitate operating wells X X existing H
Increase use of recycled water X X new M
Build new facilities to enhance diversion or divert new X new M
supplies
Acquire additional storage X existing M
Water Rights Management and Cooperative Agreements
Call back water rights that others are allowed to use X new L
Pay senior water user to not place a "call" on the river X new L
Pay upstream water user to allow diversion of more water X new L
Purchase water from other entities (e.g., neighboring X new M
cities, federal projects)
Arrange for exchanges X X new M
Develop Alternative Transfer Mechanisms (ATMs) X new M
Invoke drought reservations that allow reduction in bypass X new L
requirements
Negotiate purchases or o6éopt X X existing M
Renegotiate contractually controlled supplies X X existing M
Develop water transfers with other entities X X existing M
Develop water bank to facilitate water transfers in times of X existing M
drought
Develop interconnects with other entities X X existing H
Trade water supplies with other entities to increase yield X new
Improve Water Distribution Efficiency
Conduct distribution system water audit X X existing H
Repair leaks in distribution system X X existing H
Replace inaccurate meters X existing H
Calibrate all production, commercial/industrial, and zone X existing H
meters
Minimize reservoir spills X X existing M
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Long-term Short-term Preliminary Selection Relative
Supply-Side Mitigation and Response Strategies Mitigation Response of Mitigation and Effectiveness
Actions Strategy Response Strategies Value [1]

Change operations to optimize efficiency and distribution X X existing M
of supplies
Change pattern of water storage and release operations X X existing M
to optimize efficiency
Reduce reservoir evaporation (i.e., reduce storage in X X new M
reservoirs with high evaporation rates)
Reduce reservoir seepage (i.e., reduce storage in X X new M
reservoirs with high seepage rates)
Recirculate wash water X existing M
Enhance efficiency of water treatment facilities X existing H

[1] Relative Effectiveness values:

L = Low, where the mitigation response strategy only meets one of the five screening criteria (explained below)

M = Medium, where the mitigation response strategy meets two or three of the five screening criteria (explained below)

H = High, where the mitigation response strategy meets all five screening criteria (explained below)

X = Indicates either a long-term mitigation action or a short-term response strategy (based on the respective marked column)

Screening Criteria:

Technical feasibility i Refers to whether the mitigation or response strategy will work as intended and in a timely manner. Can also refer to
staff availability to implement the action

Perceived benefits i How the selected mitigation or response strategy provides an adequate amount of water savings

Cost effectiveness 1 An assessment of cost versus water savings

Public acceptance i How the public will accept and embrace the selected mitigation or response strategy
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5.3 Demand-Side Response Strategies

The same process and screening criteria used to develop the mitigation measures described in
Section5.1were used to identify and select the final demside response strategies. The final
demandside response strategies shownTable 9 consist of actions taken byoWn staff to
conserve water and place water use limitations on residential and commercial/industrial customers.
These strategies are refined into specific drought response measures in G&dime of these
strategies are already in place and some would be new strategies employed during Eactght.

of these strategies refladhe operating principles disclosed in SectibBand is refined into a

staged drought management program in Segtion
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Table 9: Demand-Side Response Strategies

Type of Strategy Selection of Mitigation and Response Strategies -
e . elative
Mitigation andsl?tfgg:gicéflde Response Long-term Short-term Promote/ | Incentive qurdinate Effectiveness
Mitigation Response voluntary Based Mandatory with _O_ther Value [1]
Actions Strategy Entities

Provider/Municipality

Develop drought public education campaign New H

with long-term and short-term demand X X strategy

management strategies

Identify high water use customers and develop X X Existing H

water saving targets strategy

Implement conservation measures that also Existing H

provide water saving benefits during drought X strategy

periods (e.g., water fixture rebates)

Conduct irrigation audits on Provider/Municipal X X Existing H

parks and open spaces strategy

Educate provider/municipal staff on how to X X Existing H

save water strategy

Provide instructional resources to business on New M

developing an office/business specific drought X X strategy

mitigation and response plan

Eliminate/reduce irrigation on X X New M

provider/municipal owned parks and strategy

landscaping

Limit outdoor watering to specific times of the X X Existing H

day strategy

Limit number of watering days per week X X Existing H
strategy

Set time limit for watering X X Existing H
strategy

Prohibit watering during fall, winter, and early X New M

spring strategy

Convert sprinklers to low volume irrigation X Existing H

where appropriate strategy

Restrict outdoor misting devices X Existing H
strategy

Reduce street cleaning, sidewalk, and driveway X Existing H

washing strategy

Install water saving fixtures, toilets, and/or X Existing H

appliances in provider/municipal-owned strategy

buildings

Conduct indoor water audits X X New H

strategy
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Type of Strategy Selection of Mitigation and Response Strategies |
e . Relative
Mitigation and Demand-Side Response - :
9 Strategies P Long-term Short-term Promote/ Incentive Coordinate Effectiveness
Mitigation Response Mandatory | with Other Value [1]
4 Voluntary Based .
Actions Strategy Entities
Residential
Enforce landscape watering restrictions X X Existing H
strategy
Limit outdoor watering to specific times of the X X Existing H
day strategy
Limit number of watering days per week X X Existing H
strategy
Set time limit for watering X X Existing H
strategy
Limit watering to hand-held hose or no-volume X Existing H
non-spray device strategy
Promote outdoor water audits X X New M
strategy
Convert sprinklers to low volume irrigation X X Existing H
where appropriate strategy
Limit/restrict outdoor misting devices X X Existing H
strategy
Limit/prohibit installation of new sod, seeding, X H
and/or other landscaping New strategy
Enforce policy guidelines/limitations for X X Existing H
installation of new sod and/or other landscaping strategy
Enforce restrictions on spraying of impervious X Existing H
surfaces strategy
Promote indoor water audits X X New M
strategy
Promote/require installation of water efficient X X Existing H
appliances (e.g., dishwashers, clothes washer) strategy
Promote/require graywater use X X New M
strategy
Provide acoustical meters to assist customers X X Existing H
in identifying leaks strategy
Require water efficient fixtures and/or X Existing H
appliances on house resale or remodeling strategy
Provide historical monthly water usage on X X Existing H
water bills strategy
Provide real-time water metering information X New New M
strategy strategy
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Type of Strategy Selection of Mitigation and Response Strategies Relati
e . elative
Mitigation andSDt(re;r::ggsSlde Response Long-term | Short-term | [ 1ol Coordinate Effectiveness
Mitigation Response | |, Mandatory | with Other Value [1]
4 oluntary Based .
Actions Strategy Entities
Commercial/Industrial
Prohibit/limit use of construction water X New M
strategy
Enforce policy guidelines/limitations for X X New H
installation of new sod and/or other landscaping strategy
Enforce outdoor landscape watering restrictions X X Existing H
strategy
Promote/require indoor and outdoor water X X Existing H
audits where applicable strategy
Turn off indoor and outdoor ornamental X Existing H
fountains strategy
Promote/enforce installation of water efficient X X Existing H
fixtures and appliances (e.g. toilets, faucets) strategy
Promote commercial car washes to install X X Existing H
water recycling technology and/or other BMPs strategy
Promote/enforce service of water in restaurants X X New M
only upon request strategy
Promote/enforce reduction in frequency of linen X X New M
and towel washing in hotels strategy
Provide instructional resources on developing a X X New H
business/office specific conservation plan strategy

[1] Relative Effectiveness values:

L = Low, where the mitigation response strategy only meets one of the five screening criteria (explained below)

M = Medium, where the mitigation response strategy meets two or three of the five screening criteria (explained below)

H = High, where the mitigation response strategy meets all five screening criteria (explained below)

X = Indicates either a long-term mitigation action or a short-term response strategy (based on the respective marked column)

Screening Criteria:

Technical feasibility i Refers to whether the mitigation or response strategy will work as intended and in a timely manner. This section also takes into account staff
availability to implement the action

Perceived benefits i How the selected mitigation or response strategy provides an adequate amount of water savings

Cost effectiveness i An assessment of cost versus water savings

Public acceptance i How the public will accept and embrace the selected mitigation or response strategy
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5.4 Drought Public Information and Educational Campaign

Castl e Rocko6s wat er de mdunnd$he2002droeghtass aigsuliohe c ant |
p u b | awarénss and responsiveness to reduce water consumption. The pullighdr
information and educationgampaign(public drought campaign) will be oref Cast |l e Roc
largest drought management efforts. Currently, the Water Wiser progtames Townés camp
related to educatg customers on water conservation, mitigation, and generalingrndelines

Water Wiserincludesan interactive, hanesn workshop aimed at residential populations. The
workshop introduces the sevennciplesof Xeriscape and focuses on irrigation efficiency and

water management to provide customers with easy to implement conservation techniques
Additionally, Castle Rock has a conservation websl#p(//crconserve.com/which also

advertises the Water Wiser program and related benefits) dedicated to pushing forth conservation
efforts and educating local water users. Information such as data collected from weather stations,
preferred plant lists to utilize in the Town, anmdgation recommendations are all available at the
website.

The public drought campaign wil/ be closely c¢
education programs and other related programs providing information on sustainability, weather,
climate change, etc. When reasonable, these programs magdratied into a single programy

the Community Relations Department aféstle Rock Wateto integrate efforts and enhance
efficiencies. These program(s) will promote the importance of conserving water and achieving
water savings in both normal and drotigkars. During nowlrought years the drought campaign
component will simply provide a general overview on drought and the importance of drought
preparedness. During a drought, the drought messages will increase in frequency and intensity
and will be expnded to include information on the staged drought response program and the
necessity to conserve supplies.

The objectives of the public drought campaign are:

A Provide conciseffective drought information t€astle Roclcustomergindividuals as well
as tle commercial/industrial sectaahd the media.

A Adjust the intensity of the public outreach effort in accordance to the severity of the drought
(drought stage).

A Coordinate campaign effortgith nearby municipal entities and other conservation oriented
enities to capitalize on synergistic opportunities and convey, where appropriate, a consistent
drought message.

The public drought campaign will provide the basic foundational drought information during non
drought periods outlined ihable10. Castle Rock Watewill monitor the drought messages and
information conveyed by other local providers to ensure that differences in drelagkt

messages may be explainedpétessary. Information from other providers may also serve as a
means to generate new ideas of how Castl e Roc
response could be improved.
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Table 10: Public Drought Campaign Messages (Pre-Drought and Continuing During Drought

Periods)

Drought Information

Coordination with Other Entities

Status of current drought conditions and
corresponding drought stage

Be aware of messages conveyed by neighboring
providers in order to explain, if necessary, why there are
differences in the messages as well as in the overall
drought response.

Long-term sustainability of water supply system

Coordination with water partners

Location of where customers may access the
Drought Management Plan

n/a

Factors that could influence water supply services
and cost of services

Neighboring communities and providers

Water provider's actions to save water and/or
acquire new water

Be aware of other 1l ocal pr
efforts. This may be helpful to generate new ideas to

i mprove the Townbs public
mitigation efforts.

Drought policies, requirements, and penalties

n/a

Historical consumption information on water bills

n/a

During drought periods, the intensity oftbdhe conservation public education program and public
drought campaign will increas@articular messages as well as the means in which the information
is conveyed to the public will be customized to the severity of the drought and public informational
needs at that time. Information Castle Rock intends to convey to the public during drought periods,

as shown inTable 11, consists of educating customers of droughlicpes (water restrictions),

enforcement, landscaping tips, and an expansion of the Waser Program established via the
Conservation Plan. The Watadfiser Program advertises and promotes businesses that practice a

strong water conservation ethic.

i¥h may encompass installing water

efficient
appliances/fixtures, xeriscape landscaping, water conservation education to staff, etc.

During

droughts, this program will be expanded to advertise and promote businesses that are going the
extra mile to conseevwater and adhere to voluntary drought response measures.

Coordination with other entities will be an important component of the public drought campaign
during periods of drought. Efforts will be made to take advantage of synergies associated with
congstent droughtelated messages shared among neighboring providers and collectively

contributing to a regional drought outreach effort. During this pettiedll also be important to
n e i g h brelated negponse activitieshterusedestdctioasy amdh t
Aur or abdsther

be aware of

means of

enforcement

(such as

De n:

C WC B draught response portatwww.coh20.c. This will enable Castle Rock to explain any

differences among their drought response efforts and maintain integrity with the public.
Additionally, other entities may be able to provide assistance with the advertisement of drought
related information. For example, several landscaping companiestle Rask may be able to
provide landscaping tips during a drought and what to do to revive landscape following droughts.

Page | 29


http://www.coh2o.co/

Town of Castle Rock Drought Management Plan

Table 11: Public Drought Campaign Response Information to Convey During a Drought

Drought Information Coordination with other Entities

Measures and/or impacts that customers can expect if | Be aware of the drought response measures implemented
drought continues or intensifies by other local providers. This will assist in addressing
public concerns and questions.

Increase advertisement of water conservation Identify synergies/benefits of working with other entities on
promotion and incentives specified in the conservation | this advertisement campaign.
and drought plans

Landscaping tips during a drought (e.g. which plants to | Research information that is currently available and
convert to drip, which to save, which to let die) identify whether there are other entities that can assist
with this effort.

Research information that is currently available and
Post-drought landscape revival information identify whether there are other entities that can assist
with this effort.

Encourage intense public discussion and media
involvement concerning ways to reduce water use Community Relations
while minimizing impacts (e.g. landscaping impacts)

Explain rate increases/drought surcharges if applicable [Be awar e of other provider {
(this can concern both drought and post-drought years) | surcharges, if applicable

Publicize efforts of individuals and businesses as Community Relations
examples of how to reduce water use.

Castle Rock Watewill coordinate efforts with th&€ommunity Relation®epartment to ensure

that accurate information is being conveyed to the media and to customers, and that educational
and outreach opportunities are maximized. Twanmunity RelationsDepartment will be
responsible for developing regular action plans ililegathe specific droughtelated messages
delivered to the targeted audiences both prior to and during a drought. This will be an evolving
process that could change on a seasonal basis depending on weather and public concerns. The
basic targeted audiees and communication tools intended to be used byCtmamunity
Relations Department are shown iifable 12 Outreach will mainly consist of website
communications, acial networking media, and emailing lists with informational emails during
nontdrought periods. Communication tools will likely be expanded to newspaper articles,
television ads, water bill inserts, emails targeted to specific water users, the intnochfci

drought or waterelated hotline, booths at special events, public meeting or special events, and
school programs during a drought.
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Table 12: Public Drought Campaign Audiences and Communication Tools

Communication Tools
Targeted Audience .
Long-term Mitigation Short-term Response Strategy
Decision/policy makers, Town departments T Emalil
T Email 1  Meetings
(Parks and Recreation, Finance, etc.)
1 Websites
1 Website 1  Newspaper articles
Media 1  Social networking media |§  Social networking media
1 Interviews 1 Interviews
1 Television ads
1 Websites
Water Customers 1 Website 1  Broadly distributed emails
1  Broadly distributed emails | §  Social networking media
(Single and multi-family, HOAs, 1 Social networking media |  Public meetings
commercial) {1  Water Wiser program 1 Billinserts
M Contests 1  Newspaper articles
9 Billboards
1 Booths at special events
T Websites
Targeted business owner customers 1 Emails targeted for business
T Website owners
(recreation facilities, nurseries, health f  Social networking media |  Social networking media
facilities, schools) f  Water Wiser program 1  Phone calls
1 Meetings
91  Direct mailings for targeted
audiences
1 Websites
1 Emails targeted for large water
Large water users T Website users
1  Social networking media |  Social networking media
(golf courses, water-intensive f  Water Wiser program 1 Meetings
industrial/commercial customers) 1 Phone calls
1  Direct mailings for targeted
audiences
1 Website 1 Websites
Commercial business employees 1 Broadly distributed emails | Broadly distributed emails
1 Social networking media |  Social networking media
1  Water educational
curricula for teachers 1  School programs
School children 1 Water educational 1 Booths at special events for
programs for students children
1  Water festivals
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6 DROUGHT STAGES, TRIGGER POINTS AND RESPONSE TARGETS
6.1 Drought Stages, Trigger Points and Response Targets

Droughts can vary significantly in spatial extent, severity, and duration. The drought stages in
Table14 were developed to capture this variability and identify an appropriate level of response,
according to drought severity. The five stages increase in intensity from advisory, to watch, to
waming, to emergency, to critical/crisis. The response target (targeted water savings) also
increases with each stage, with a 10% water savings target under the advisory drought stage and a
60%+ water savings target under the critical/crisis drought stage.

The drought trigger points are based on a water supply index that compares supply to demand.
Supply includes Denver Basin groundwater, alluvial water, surface water direct flow (such as
Castle Rock East Plum Creek diversion [C]R and water from the WISFRroject. In the future,

native stream flows and reuse water picked up at the Plum Creek diversion (near Sedalia) will be
included, but this is not currently part of
sources and their yields. (Note: MGIMillions of Gallons per Day, AF = Acre Feet, and gpcd =
gallons per capita per day.)

Table 13: Current Sources of Supply (as of 2017)

Supply Source Firm or Reliable Yield
Denver Basin well system (deep | 13.93 MGD, or ~15,610 AF
groundwater wells) (1)
Alluvial well system along Plum | 0.99 MGD, or ~1,108 AF

Creek
Surface water * 0.93 MGD, or ~1,041 AF
WISE 0.89 MGD, or ~1000 AF
Total 16.74 to 16.86 MGD, or ~18,751 to
18,885 AF

QD Per the 2016 Water Resources Strategic Master Pl an (2016
infrastructure and aquifer water levels.

As shown inTable 13, the current (as of 2017) total daily available supply for the Town ranges
from around 16.74 to 16.86 MGD. This supply total is an average of all the water supply totals per
day.

Current and future demand is projected in the 2016 Water Reso8trategic Master Plan. In

2016, the population was 59,845 and peakdaily water demandvas 15.93 MGD The total

future population is projected to be as high as 155,000 people in 2050. Water demand is estimated
to range from a low of 100 gpcd to 13pcg, resulting in aange of futurg2050) demand of

17,400 to 23,400 Alyear, or 15.5 to 20.9 MGD, on average.

A Water Supply I ndex ( WSI 3usdemaascevhs developedfer this o wn 0
drought management plan, as a running index to el#firesholds for the five drought stages. The
WSI calculation for Castle Rock can be written as follows:

* ReuterHess reservoir water could be available (in limited quantities) for future scenarios. In addition, water from the Town of
Parker could be purchased, if needed.
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Maximum daily demand was used as the demand metric because it accounts for the highest
possi ble water use required to meet the Town
Townds daily demand aver aagdsdor Mag@imubn9daiWMGdare Pr o
expected to remain at the 16 MGD markthe shorterm This drought plan assumes that
maximum daily demands will be met via flexibility in d&yday operations, though demands
always vary seasonally and according to poputathanges/growth. The Town will monitor the

WSI in real time. The Town will use the sevéay rolling average of the continuousglculated

WSI as the basis for a drought declaration. The rolling average is used to smooth the variations in
the WSI calalation, so that dajo-day fluctuations in the WSI do not unnecessarily trigger a
drought declaration.

The WSI i's useful for evaluating the Townoés
groundwater) and indirect (e.g. from the WISE partnershiplemveesources available. For
example, in 2017 the WSI hovered around four in January and February and three in the early
spring before dipping below two during the flash drought in May and June. Because daily supply
and demand fluctuates, the Town will usath quantitative (WSI) and qualitative (professional
judgement) guideposts to determine when to trigger a drought stage. In general, as long as the WSI
is above 1.1, the Town may not need to enact water savings or other such measures. Once the WSI
dropsbelow the trigger point guidelines shownTable14 andTown staff observe the WSI trend

to be stagnant and hence not improving (i.e. the trajectory of the line is either flat or going down)

an appropriatérought stagshall be called.

Table 14: Drought Stages, Trigger Point Guidelines and Response Targets

Drought Trigger Point Guidelines

Drought Stage WSI Response Targets? Key Restrictions

Advisory 1.09to 1.05 10% water savings Voluntary water use reductions.

Outdoor watering limited to 2 times per
week. This includes a 2x/wk limit on
hand watering and no exemptions for

Watch 1.04 to 1.00 25% water savings AfWater Wi seodo c(

Outdoor watering limited to 1 time per
week. This includes a 1x/wk limit on
hand watering and no exemptions for

Warning 0.99 to 0.95 40% water savings AWater Wiseod c(
Emergency 0.94 10 0.90 50% water savings All outdoor watering/irrigation banned.
All outdoor watering/irrigation banned,
Critical/Crisis <0.90 60+% water savings plus some indoor water use
restrictions.

1 Percentage water savings is measured as the most recent month or months of total retail water sales divided bwtiresadtsiwged in
the original WSI calculation.

As shown above, a WSI of 1.09 to 1.05 is the quantitative trigger to the Advisory Drought Stage.
Il n AAdvisoryo, supply still exceeds demand,
in Section7) to reduce demand by 10%.
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A WSI of 1.04 to 1.00 is the quantitative trigger to the Watch Drought Stage and means that supply
is nearly equal to demand. In this stage, the Town would continue measures sthgddivisory
stage and begin additional measures with the goal of reducing demand by 25%.

A WSI of 0.99 to 0.95 is the quantitative trigger to the Warning Drought Stage and means that
supply is now less than demary 1% to 5% In this stage, the Townauld continue measures

started in the Advisory and Watch stages and begin additional measures with the goal of reducing
demand by about 40 %. At the Townds discretio
considered.

A WSI of 0.90 to 0.94 is the quaratitve trigger to the Emergency Drought Stage and means that
supply isup to 10%ess than demand. In this stage, the Town would continue measures started in
the Advisory, Watch, and Warning stages and begin additional measures with the goal of reducing
demand by about 50%. Measures to increase supply will also be considered.

A WSI of less than 0.90 triggers the Critical/Crisis Drought Stage, and means that supply is less
than 90% of demand. In this stage, the Town would take all available measures tozeninimi
demand while actively seeking to obtain supplemental supplies, with the goal of bringing the WSI
above 1.0. Once supply equals demand, water conservation measures can remain in place until the
WSl is back above 1.1 and the drought stage can be lifted.

In all drought stages, the Towsill have the ability to take measures to both increase supply and
decrease demand, with the goal of reaching and maintaining a WSI of 1.1 or greater.Section
presents specific measures to be taken in each &tiggee4 shows a hypothetical WStenario,

and illustrates how the Town could readaat each stage.

Figure 4. Hypothetical WSI Scenario
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Notes:

(a) WS first dips below 1.1. Town staff monitor the situation for a few days to see which
direction suppf and demand wilfollow.

(b) On the third day of WSI below 1.1, Towmggers the Advisory drought stage. Castle Rock
Water communicates water restrictions to customers.

(c) WSI dips below 1.05 for two days. Town staff monitor the situation. The WSI recovers
above 1.05 after two days, and the drought stage switthedto Watch.

(d) WSI again dips below 1.05. Town staff monitor the situation and trigger the Watch drought
stage after the WSI fails to improve. Castle Rock Water communicates additional water
restrictions to customers.

(e) Although the WSI has climbed above 1.05, Towaifslo not immediately transition from
AWat cho t oopfingidsteadstoowaiyadd see what happens.

() After observing the WSI above 1.1 for three days, and noting the upward trajectory of the
graph, the AWatcho dr ou g tetnotifies eugt@ners thatthei f t e d
water restrictions specific to the drought have been lifted.

In all cases, after a drought stage has been triggered, the Town would recalculate the WSI
frequently with updated supply and demand information to evaluate drtheht stage is still
appropriate. The Town may also choose to slightly modify the WSI calculation to account for
monthly or even yearly water supply and demand variations, and put together appropriate drought
prediction reports.

Il n eval uat isupgy, several difea amahiidsect indicators should be considered. While
the WSI metric provides the direct indicators and hence the points at which to trigger drought
stages, additional (indirect/qualitative) indicators are useful to determine casdiitimore detail.
These are discussed in Sect®f and include the reservoir and storage tank levels (e.g. Reuter
HessReservoir, Chatfield ReservofCastle Rck ReservoilNo. 1), temperature and precipitation
records, higher than anticipated water demands, streamflows (e.g., from Plum Creek),
infrastructurebased or water supply service interruptions, or other additional resources provided
by t he CWEBrdhe Natiandd ktegrated Drought Information System (NIDIS) drought
portal. Monitoring is discussed further in Sectto8@ Although the WSI is a snapshot img using
current supply and demand values, onc,gcamt i s
be used to project future conditions.

As the Town currently relies on deep groundwater for most of its supply, the supply side of the
WSI will be relatively static until new supplies come online. Until supplies shift substantially from

the reliable but nomenewable Denver Basin resource to less reliable but renewable surface water,
reusewatet and | mport sources, t henfoltablwabdéve 1.IWSESI may
supplies begin to shift, the key indicators mentioned aboveéetadedin Section6.3will take on

greater significance. Another advargagf the WSI approach ikhat it can reflect equipment
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failures such as a well pump failure, independent of weatheitmswhich may necessitate
water restrictions similar to a drought response.

The drought trigger levels ihable14 are general guidelines. Sustained, mydtar droughts could

require a significant modification to the drought triggers based on theahuasid severity of the
drought as wella€ast e Rock Water staffds thhest Owaecas e Xx
supply systerm In addition, future weather change events could additionally affect water
restoration levels, or have an impact on water demands, water infrastructure, or service
interruptions. The declaration of a drought, timing of the declaration, and corresponding drought
stage will ultimately be a decision based on a combination of factors and informed judgement.
The decision will be based on a combination of the drought triggéelmes inTable14 historical

staff experience, and other drought indicator data described in Sé&idrought declaration is

also discussed in Secti@m2

6.2 Monitoring of Direct and Indirect Drought Indicators

Castle Rock Wates responsible for recording aegtaluating drought indicator data. Monitoring

data are collected throughout the yeawaterThese
supplies under various hydrologic conditipaadaid in predicting drought in a timely manner.

Table15 summarizes the main drought indicators used to monitor drought. Typically, these data

are recorded and assessed attiak of each monthhowever, the frequency may iease during

dry periods and in the sprirgnd summewhen runoff and river administration conditioase

accounted forit he overall avail abi | Thesg datafare fracessede RO
frequentyand st ored electroni@adc¢drydiomg tthee tThoevnDsw
electronic filing protocol. Downloaded raw data are saved independently of other processed files

to maintain the integrity of the original monitoring data.

Starting n early May andcontinuingthrough October, Castle RoWaterspecifically monitors
trends in temperature, precipitation, storage tamkkreservoirsand streamflows, among others,
and makes projections of expected future storage. Castle Rock Matgnizes that drought
responses should be formulated amhounced as early as possible in order to maximize their
effectiveness.

Castle Rock Watemay also rely on other dasources,n addition to theprimary drought
monitoring dataused to calculate the Water Supply Index described in se&tipto predict and
declare a drought. This may include regional weather/hydrologic data (e.g., from NIDIS Drought
Portal, Colorado Water Availability Task Force reports), dmugdices such as thdodified
Palmer Drought Severity Index when appropriate, information from other nearby water users,
long-term weather forecasts, etc.
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Table 15: Monitoring of Drought Indicators (Direct and Indirect Sources)

Drought Indicators Type of Data
Indicator of the total (maximum) available water supply and demand in the
Water Supply Index (WSI) Town i this is the primary metric used to predict drought (and trigger drought
stages)

Storage tank levels and reservoirs | Levels in storage tanks and reservoirs such as the Rueter-Hess, Chatfield,
and Castle Rock No. 1 Reservoirs.

Precipitation and temperature Inches of rainfall from weather gages as well as other temperature and
records weather records from sources such as the National Integrated Drought
Information System (NIDIS) and local weather stations*
Castle Rockods demand forecasting in
October) forecasting procedure based on precipitation, short- and long-term
Higher than anticipated water temperature outlooks, and a close monitoring phase during the summer
demands months. The Summer Demand Plan helps predict what the summer demands

will look like based on new water supplies, weather projections and other
changes in the community.

Streamflows Average daily flow rate at the Plum Creek stream gage stations (Haskins
Gulch, West Plum Creek Bridge, Titan Road)

Major infrastructure or water supply | Information on major interruptions to water services or infrastructure that may

service interruptions prevent water from being pumped, processed (e.g. sanitized), or delivered to
users

US Drought Monitor Aggregate of a variety of indices, data, and expert opinion, updated on a
weekly basis.

C WC B drsught response portal website (www.coh20.co) provides a variety
of drought monitoring information and data that is updated on a regular basis.
Additional resources provided in This site will be assessed to identify monitoring information/data useful for
CWCB6s website Town drought monitoring purposes, as it supplies a variety of municipal water
supply and restriction alerts based on drought conditions. The website also
posts periodic summaries of meetings of the Colorado Water Availability Task
Force, the stateb6s drought monitori

*The Town of Castle Rock has four primary weather stations identifying data for each micro climate. Castle Rock ltends to
higher in altitude and cooler in climate than surrounding areas. Having this specific data provides better calculatéomsrie de
evapotranspiration and irrigation neetlke data for temperature, wind, humidity and solar radiation is updated @urgiyu

6.3 Drought Declaration and Predictability

Drought can appear quickly stowly, last for a season or many years, and can occur locally,
regionally, or statewide. Furthermore, a drought does not usually have a clearly defined beginning
or end and is dficult to predict. Following the 2002 drought, snowpack accumulation ity ear
2003 was again abnormally low and, if not for a large single snow storm event in late March 2003,
many providers throughout Colorado, includidgrora (who are in partnership i the Town
regarding water supplyand Denver Waterwould have been seriously stressed and under
significant water restrictions for theummer of 2003and beyondAs such it is crucial that
droughts, whether presently occurring or predicted to occudemtared in a timely and effective
manner.

It is important to ensure that the official drought declaration and corresponding dsbaigét
designation occurs in a timely manner. If a drought is declared too late or actions are not taken
early enough toaduce water use, supplies can be severely depleted and strict water restrictions
and economic impacts may be required that could bhaem avoided. Conversely, premature
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drought declarations can result in unnecessary mandatory water restrictions andtemksoci
impacts, while customers can lose confidence in the declaration.

As discussed in Sectidhl, drought declarations are further complicated byutmgredictability

of drought and storm events. Droughts may extend over multiple years which could result in
response targets greater than what are providdalote 14. The declaration of a drought and
correspondingirought stage will be a reime decision using the drought trigger guidelines in
Table 14, historical experiencgnd other drought indicators described in more detail in Section
6.1

The drought stage may also beaealatedg.g.changed from the critical to the warningge)

and/or the drought declaration may be terminated if storm events or other hydrologic conditions
sufficiently reduce stress to Castle Rockds w
monitoring datathe WSlLand Cast | e R ohsthrical\expeeence ant prdfessional
judgment in managing Castle Rockods supplies.

7 STAGED DROUGHT RESPONSE PROGRAM

The staged drought response program defines the specific response measures to be taken according
to drought stageThis section outlines & supply and demarslde measures and associated
enforcement levels by drought stage. It is important to note that crucial components of this program
include thedeclaration,jmplementation, enforcement, and monitoring, which are discussed in
Sections3.2,8.3 8.4, and8.5, respectively.

In addition,it is important to note thalhere are severemandatory outdoowaterrestrictions which

are implemented annualiggardless of drought stage during the summer md@atime 1 through
August 31) but which can be superseded by stricter measures or be made to last beyond (as well
as begin taking effédefore) the currently stated peripds necessary. The Tovemforcesthe
watering and irrigation schedule to enable water conservatimhCastle Rock Wategserves the

right to make changeto the schedule and/or response measagdle staff deemappropriate.

Table 16 summarizes the watering schedules by addrebgh apply to residentialustomers.
Figure5 portraysthe watering guidelineand irrigation scheduld®r nonresidentialcustomers
(includingcommercial/industrialisers.

Table 16: Annual Summer Water Restrictions for Residential Customers - Watering Guidelines by
Address

Designation Applies If
Square Address endsin0, 1,2, or 3
Circle Address ends in 4, 5, or 6
Diamond Address ends in 7, 8, or 9

Watering is permitted evesthird dayfor residential customerand only between the hours of 8p.m. and 8&lan-residential

and commercial/industrial customers (to include common and public areas) may batyeéen the hours of 10p.m. aéalm,
three days a weekihe above schedule digs only to residential customefmsed on the ending address numbers. (Note that
certain streets in Founders Village have special schedules.)
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Figure 5: Watering and Irrigation Schedule for Non-Residential Customers

Non-Residential Watering Schedule - East and West of 1-25

Town Boundary
West Mon, Wed, Fri
East Tue, Thu, Sat

Watering Hours
10PM - 6AM
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Tablel7 contains a summary dlie fivedrought stages with tiverelated response strategies.

Table 17: Summary of the Staged Drought Response Program

Advisory

Watch

Warning

Emergency

Critical/Crisis

Supply-Side Measures

Seek technical and

Seek technical and

Technical and
financial assistance

Seek technical and
financial assistance
opportunities.

Seek technical and
financial assistance
opportunities.

Seek technical and
financial assistance
opportunities.

financial assistance

opportunities.

financial assistance
opportunities.

Assess new water

Water rights and
cooperative
agreements

Assess new water rights
management and
cooperative agreement
opportunities.

Assess new water rights
management and
cooperative agreement
opportunities.

Assess new water rights
management and
cooperative agreement
opportunities.

rights management

Assess new water

and cooperative
agreement
opportunities.

rights management
and cooperative
agreement
opportunities at a
regional and national
level.

Demand-Side Measures
Castle Rock Water Department and General Use

Design a drought

Drought surcharge

n/a

n/a

Design a drought
surcharge to support water
use restrictions and the
targeted water savings.
Surcharges will be applied
to all customers.

surcharge to support
water use restrictions
and the targeted water
savings. Surcharges

will be applied to all
customers.

periodic water shutoffs

Implement a drought
surcharge as well as

as needed.

Outdoor irrigation

Standard irrigation

practices on Town-owned

properties that promote
efficient water use.

Standard irrigation

practices on Town-owned

properties that promote
efficient water use.

Turf irrigation on Town-
owned property from
September 30 to May 1 is

prohibited.

Residents are encouraged

to forego the installation of

new sod, seeding, and
landscaping.

Restrict turf irrigation on
Town parks and open
spaces. Sports fields,
trees and shrubs, and
preferred fig
specified via community
outreach efforts may be

irrigated on a pre-
determined limited basis.

Turf irrigation on Town-
owned property from
September 30 to May 1 is

prohibited. New sod,
seeding, and landscaping
is prohibited.

All outdoor water use
and irrigation is
prohibited, unless
necessary for
emergency response
operations.

All outdoor water use
and irrigation is
prohibited, unless
necessary for
emergency response
operations.
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Advisory

Watch

Warning

Emergency

Critical/Crisis

Washing of Town-
owned vehicles

Washing of Town-owned
field vehicles is limited to
once every two weeks and
washing of all other
vehicles is limited to once
per month.

Washing of Town-owned
field vehicles is limited to
once every two weeks and
washing of all other
vehicles is limited to once
per a month.

Washing of Town-owned
vehicles is prohibited.

Washing of Town-
owned vehicles is
prohibited.

All outdoor water use
is prohibited, unless
necessary for
emergency response
operations.

Washing (personal
vehicles and
impervious surfaces)

Power washing and
spraying on impervious
surfaces (driveways and

sidewalks) should be

minimized.

Personal vehicles may only
be washed using bucket
and hand-held hose with

shut-off nozzle.

Power washing and
spraying on impervious
surfaces (driveways and
sidewalks) is prohibited.

Personal vehicles may

only be washed using

bucket and hand-held
hose with shut-off nozzle.

Power washing and
spraying on impervious
surfaces (driveways and
sidewalks) is prohibited.

All washing of personal
vehicles is prohibited
except at commercial car
washes.

Power washing and
spraying on
impervious surfaces
(driveways and
sidewalks) is
prohibited.

All washing of
personal vehicles is
prohibited except at

commercial car
washes (which are
limited to using up to

20 gallons per vehicle)

All outdoor water use
is prohibited, unless
necessary for
emergency response
operations.

Hydrants

n/a

Reduce frequency of
hydrant washing and
flushing.

Reduce frequency of
hydrant flushing.

Hydrant washing and
flushing is prohibited
unless necessary for
public safety reasons.

n/a

n/a

Use of all water for fire
training and of water from
the hydrant is prohibited
unless essential for public
safety.

Use of all water for fire
training and of water
from the hydrant is
prohibited unless
essential for public
safety.

Use of all water for fire
training and of water
from the hydrant is
prohibited unless
essential for public
safety.

Fountains

Ornamental fountains and
drinking fountains in Town-
owned parks are turned off
from 10:00 am to 4:00 pm.

Ornamental fountains and
drinking fountains in
Town-owned parks are
turned off.

All non-recirculating
outdoor fountains must be
turned off.

All ornamental fountains
and drinking fountains on
Town-owned property and
Town-owned buildings are

to be turned off.

Residential fountains must

be turned off.

All ornamental
fountains, drinking
fountains on Town-
owned property and

Town-owned
buildings, and
residential fountains

All outdoor and indoor
fountains must be
turned off.

are to be turned off.
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Advisory Watch Warning Emergency Critical/Crisis

All private swimming pools
and hot tubs should be
covered when not in use
and maintained to prevent
leaks.

All private swimming pools
and hot tubs should be
covered when not in use
and maintained to prevent
leaks.

The filling of all
swimming pools and
hot tubs is prohibited

(residential and

commercial/industrial).

The filling of private
swimming pools and hot
tubs is discouraged.

The filling of private
swimming pools and
hot tubs is prohibited.

Swimming pools and
hot tubs

No outdoor or indoor
water use not strictly
necessary is
prohibited.

Adjust room
temperatures to
reduce use of water-
cooled air
conditioning.

Adjust room temperatures
to reduce use of water-
cooled air conditioning.

Adjust room temperatures
to reduce use of water-
cooled air conditioning.

Adjust room temperatures
to reduce use of water-
cooled air conditioning.

Air conditioning

Indoor water use is
heavily restricted to
critical uses only (e.g.
drinking, cooking,
bathing), and may be
periodically shutoff as
necessary.

Residents are limited
to 30 gallons per
person per day.

Indoor restrictions n/a n/a n/a

Demand-Side Measures
Commercial and Institutional

Bulk Water Station
use restricted to public
health and emergency

protection only.

Bulk Water Station use
limited to usage in
Town of Castle Rock
town limits.

Bulk Water Station use
limited to usage in
Douglas County.

Bulk Water Station
Use

Conserve and prevent
wasting of bulk water.

Conserve and prevent
wasting of bulk water.

Use of all construction

Construction water

Conserve and prevent
wasting of construction

Conserve and prevent
wasting of construction

Use of all construction

water is prohibited unless

necessary for air quality

and construction reasons.

water is prohibited
unless necessary for
air quality and
construction reasons.

All non-critical water
use, including
construction water, is

turned off.

off.

turned off.

water. water. This must be negotiated This must be prohibited until further
beforehand with Caste negotiated beforehand notice.
Rock Water. with Caste Rock
Water.
All non-recirculating All outdoor and indoor All outdoor and indoor | All outdoor and indoor
Fountains n/a outdoor fountains must be | fountains must be turned fountains must be fountains must be

turned off.
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Swimming pools and
hot tubs

Advisory Watch Warning Emergency Critical/Crisis
All commercial swimming | All commercial swimming | All commercial swimming
pools and hot tubs should | pools and hot tubs should | pools and hot tubs should The filling of

be covered when not in use
and maintained to prevent
leaks.

be covered when not in
use and maintained to
prevent leaks.

be covered when not in
use and maintained to
prevent leaks.

commercial swimming
pools and hot tubs is
prohibited.

All swimming pool
filling is prohibited.

Vehicle washing

Commercial car washes
encouraged to reduce
water use by 10% where
technically feasible.

Vehicles at car dealerships
should be washed using
bucket and hand-held hose
with shut-off nozzle.

Commercial car washes
required to reduce water
use by 10% where
technically feasible.

Vehicles at car
dealerships should be
washed using bucket and
hand-held hose with shut-
off nozzle.

All commercial car washes
are required to implement
best management
practices and limit water
use to 20 gallons per
vehicle.

All washing of vehicles on
car dealership property is
prohibited.

All car washing is
prohibited, unless
necessary for
emergency response
operations

All outdoor water use
including vehicle
washing is prohibited,
unless necessary for
emergency response
operations.

Restaurants

Restaurants encouraged to
only serve water when
requested by customer.

Restaurants encouraged
to only serve water when
requested by customer.

All restaurants are not to
serve water unless
customers specifically ask

All restaurants are not
to serve water unless
customers specifically

All restaurants are not
to serve water unless
customers specifically
ask for it and there is

Lodging services

Lodging establishments are
encouraged to promote
conservation and limit
frequency of linen
washings.

Lodging establishments
are encouraged to
promote conservation and
limit frequency of linen
washings.

for it. ask for it. availability.
All lodging
All lodging establishments | establishments must :
All lodging
must place water place water

conservation cards in
every room promoting
water conservation (e.g.
short showers) as well as
not changing linens and
towels unless a customer
specifically requests the
service.

conservation cards in
every room promoting
water conservation
(e.g. short showers) as
well as not changing
linens and towels
unless a customer
specifically requests
the service.

establishments must
place water restriction
cards in every room,
warn about possible
periodic water
shutoffs, and avoid
changing linens and
towels.

Indoor

n/a

n/a

Encourage indoor water
use limitations to achieve
20% water savings

Encourage indoor
water use limitations to
achieve 30% water
savings

Indoor water use is
heavily restricted to
critical uses only (e.g.
drinking, cooking,
bathing), and may be
periodically shutoff as
necessary.
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.
7.1 Advisory Drought Stage

Drought Trigger Points: Water Supply Index score ranging from 1.09 to 1v@# all available
supplies producing at their maximum capacity

Drought Stage and Trigger Summary: The Advisory drought stagetise first in a series of five
stagesThe drougpt response is to primarily focus on voluntargter savingsneasures with the
objective of reaching a water use reduction targ&0ét

7.1.1 Supply-Side Response Measures
The following supplyside measuresill be implemented in the Advisory drought stage:

A Identify technical andinancial assistance opportunitiesThis may include assistance from
the public sector at the federal, state, or county Jevétom private entities such as nprofit
organizations promoting water conservation and droughteseas. Assistance may include
grants, loans, technical assistanegg(water use efficiency improvement), education, etc.
Castle Rock plans to be aware of the technical and financial opportunities before a,drought
enabling the Town to take advantagetloe opportunities quickly and efficiently when a
drought occurs.

A Utilize Castle Rock Water Commission agublic advisory committe this will allow the
Town to track public perception of drought and the effectiveness of droeighed
communications

A Water rights management and cooperative agreeriie@Bta st | e Rocko6s water
may be increased by making some adjustments to how water rights are traditionally managed
and through other synergies developed via cooperative agreements withazheater users.

Castle Rock is already fostering numerous regional partnerships, such as the WISE project,
membership in South Metro Water Supply Authority, membership in the Chatfield Reservoir
Mitigation Company, and intergovernmental agreements (J&\ated to water infrastructure

with Parker Water and Sanitation District, Dominion Water and Sanitation District, Castle
Pines Metropolitan District, the Pinery, and others. Where possible, these agreements will be
established in advance of a droughpart of the mitigation effort and activated during drought
periods. However, the activation of these agreements and identification of new arrangements
during drought periods will be a component of the drought response. Appropriate Substitute
Water SupplyPlans will be filed to ensure that the agreement/arrangement(s) are viable under
Colorado Water Law. These agreement/arrangement(s) may include the following:

- Transfers and exchangéesone of the objectives of the WISE project is to use multiple
e n t iwateranfrastructure in a way that maximizes yield to all participants. Strategies
include developing water transfers with other entities, sharing interconnects and water
conveyance systems, and exchanging to minimize loss in the system.

- Acquire water fom otherentite§ Cast |l e Rockbés water supply
a manner that it could divert and utilize water from other entities via exchange. Purchase,
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lease, trade, temporary fallowing, and water transfer arrangements with downstream
agricutural users and nearby water providers will be explored as an option during drought
periods.

- Pay upstream water usdosnot place a call on the riverCurrently, his refers to entities
with East Pl um Cr eek watand potendllg dotldsinclade ni or
entities with storage rights in Ruetdess and Chatfield Reservoirds the future, this
woul d expand to include seni or (fuweejsafacer i ght
water suppliesEstablishing a relationship with tbesenior water rights holders in advance
of a drought would allow fosmoother communication during a drought.

- Arrange for water exchangégsCast |l e Rockdés participation i
listed above will facilitate this response strategy.

- Lease irrigation rights from farmers.

- Cancel municipal leases of water to farmieommunication in advance of the planting
season is critical to implement this response strategy.

- Negotiationsi some options for the Town to increase their supply includetix¢igg
purchases or fAoptionsod of water and renego

7.1.2 Demand-Side Response Measures

Castle Rock Water

A Public educatiori As a mitigation strategy, Castle Rock will develop a drought public
education campaign, ankis campaign will be activated in the Advisory drought stage.

A Identify high water use customers and internally develop water savings targets, in preparation
of drought stage worsening.

A Circulate information to customers regardivguntary outdoor andndoor water audits to
encourage signing up for an audit through Castle Rock Watdmpotentially qualify for water
savings and efficiency rebates/credits

A Educate municipal staff on how to save water.

A Irrigation of Townowned property (parks and open spicdsnit outdoor watering to specific
times of day and limit the number of watering days per week

Residential Voluntarnand MandatoryRestrictiondor General Use

A Outdoorvoluntaryrestrictionsapplyduring noasummer months residents are encouragged
voluntarily conserve watgboth indoors and outdognsith the suggested goal of achievimg
10% savings
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A Outdoor mandatory watering restrictions during summer mantksidents must follow the
mandatory restrictions set to last from June 1 to AugystBére they may only irrigatvery
third-day, between the hours op8n. and &.m.

A Impervious surfaces (driveways, sidewalks, patios, &étagcommend minimizing power
washing and spraying on impervious surfac&droom or mop may be used as a rephaent.

>\

Residents are encouraged not to install new sod, seeding, or other landscaping.

>\

Residents are encouraged to limit the use of outdoor misting devices.

>\

Do not allow water to pool in gutters, streets and alleys.

>\

Do not waste water by letting it sprag concrete and asphalt.

>\

Repair leaking sprinkler systems immediately.

>\

Do not irrigate while it is raining or during high winds.

>\

Use a hose nozzle with a shoff valve.

>\

In addition, there are specific outdoor water use guidelines which apply at arof theeyear,
and are designed to encourage efficient wuse
goals. These are outlinedTable7.

Commercial and Institutnal (Voluntary and Mandatory Restrictions)

A Construction water appropriate best management practices should be employed to conserve
and prevent wasting of construction water.

A Voluntarily limit the installation of new sod and/or other landscaping.

A Outdoormandatory wateringestrictionsi during the summer and hence drier months (June 1
through August 31), the Town enforces a watering and irrigation schedule to enable water
conservation. Watering is permitted ewinyrd day, and only between the hoursléfp.m.
and 5a.m. for commercial/industrial customers.

A Outdoor water audits Castle Rock will encourage commercial and institutional entities to
take advantage of their irrigation audit/sprinkler inspection program to provide technical
assistance to rede outdoor water use.

A All commerciabwimming pools and hot tubs should be covered when not being used to reduce
evaporation. Regular maintenance should minimize leakshan@iown encouragesuseof
the water for irrigation when emptying the pool/hot tub.

A Commercial car washesustinstall water recycling technology and/or other best management
practices to reduce water use and/or increase water reuse.
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A All restaurants are encouraged to not servematless customers specifically ask for it.

>\

Hotels are encouraged to promote the reduction in frequency of linen and towel washing to
their guests.

Water users mustot allow water to pool in gutters, streets and alleys.
Water users mustot waste waterypletting it spray on concrete and asphalt.
Water users musepair leaking sprinkler systems immediately.

Water users mustot irrigate while it is raining or during high winds.

Water users must usehose nozzle with a shaff valve.

> > > > > >

The additionailvater use guidelines aogitlined inTable7, Sections.1.1
7.1.3 Public Campaign

Details of the public drought campaign (outlined in SecBof) will be similar to previously
developed water conservation campaign material, and will be tailored to specific circumstances at
the onset of a drought.

7.2 Watch Drought Stage

Drought Trigger Points: Water Supply Index score ranging from 1.04 to 1.00, with all available
supplies producing at their maximum capacity

Drought Stage and Trigger Summary: The Watch drought stagetlse second in a series of five
stages The drought response is to mdrily focus onoutdoor restriction measures with the

objective of reaching a water use reduction targ8b8t Some preparatory suppbrde measures

are alsamportant in this stage

7.2.1 Supply-Side Response Measures

The supplyside measures that wetrgggered under the Advisory drought stage will continue to
be active into the Watch drought stagieaddition, Castle Rock will add the following measures

A Clean and/orehabilitateDenver Basin wells in preparation for pumpingssuming the full
capady of groundwater rights has not been met via increasing pumping from existing wells,
the Town camehabilitateexisting wells to obtain maximum flow rates, and prolong their useful
life. Well rehabilitation and maintenance methods may include flushingatér lines (to
reduce plugging) and doing generahiouse alluvial well cleaning.

A Increase use of recycledateri some infrastructure is currently in place to do this; future plans
include the expansion of the Townédés infrastr

A Useany water currently available and stored in tanks and reservoirs (e.g.-Rear
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7.2.2 Demand-Side Response Measures

Thedemandside measures that were triggered under the Advisory drought stage will continue to
be active into the Watch drought stageadlition, Castle Rock will add the following measures:

Castle Rock Water

A

A

> > > >

Conduct irrigation audits on municipal parks and open spaces.
Reach out to high water use customers and collaboratively develop water savings targets.

Provide instructional resourceshusinesses on developing a drought mitigation and response
plan specific to their business/office.

Restrict outdoor misting devices in public buildings and spaces.
Reduce public street cleaning.
Prohibit watering of turf on Towwowned property during falwinter, and early spring.

Reduce frequency of hydrant flushing.

ResidentiaMoluntary and Mandatory Restrictiofiwr General Use

A

A

Outdoor mandatory restrictiorisin addition to the mandatory outdoor watering restrictions
imposed during summer monthsa(itionally from June 1 to August 31), this stage reguire
stricter outdoor watering limitations. Lawn and other irrigation will be limited to efeemth
day(i.e. twice a week)with the same watering schedule outlined atle16.

Residentswill be encouraged to reduce twhd all outdooirrigation from September 30 to
May 1

Residentswill be encouraged to forego the installation of new sod, seedindaaddcaping
until the drought has ceased

Power washing and spraying oesidentiaimpervious surfaces (driveways, sidewalks, patios,
etc.)will be prohibited.

Commercial and Institutiondoluntary and Mandatory Restrictions

A

Outdoormandatorywateringrestrictionsi In addition to the mandatory outdoor watering
restrictions imposed during summer months (traditionally from June 1 to August 31), this stage
requires stricter outdoor watering limitations. Lawn and other irrigation will be limited to
everyfourth day, with the same watering schedule outlin€lchinie 16.

Business are encouraged to forego the installation of new sod, seeding, and landscaping until
the draught has ceased
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A All restaurants are encouraged to not serve water unless cusspaeifically ask for it.This
is intended for public awareness purposes and not expected to result in significant water
savings.

A Additional yeafroundoutdoor water use gielines are outlined ifiable7 in Section5.1.1
7.3 Warning Drought Stage

Drought Trigger Points: Water Supply Index score rangingin 0.99 to 0.95, with all available
suppies producing at their maximum capacity

Drought Stage and Trigger Summary: The Warning drought stage the third in the series of
five, and more severe than the previdw®. The drought response is to prinfariocus on
mandatoryestrictionmeasures with the objective of reaching a water use reduction tadgeb of

7.3.1 Supply-Side Response Measures

Supplyside response actions triggered in the Advisory and Watch drought stages will continue
into the Warning droughttage.

7.3.2 Demand-Side Response Measures

Demandside responsactions triggeredh the Advisory and Watctrought sages will continue
into the Warningdrought $age.In addition, the following measures will be considered:

Castle Rock Vdter

A Assess and design a drought surchéngewill be applied to all customets support water
use restrictionand the targeted water savings.

A Restrict turf irrigation on Town parks and open spaces. Sports fields, trees, and shrubs may be
irrgated mapredet er mi ned | i mited basis. Preferrec
advance by a public outreach survey conducted at any time.

A Conduct indoor water audits public buildings and on privatewvned buildings that have
applied for an audit.

A Useof all water for fire training and of water from the hydravitl be prohibited unless
essential for public safety.

ResidentiaRestrictionsand General Use

A Outdoormandatory wateringestrictionsi Lawn and other irrigation will be limited to once a
week, with the same watering schedule outline@ahle16 for the summer monthsnd will
extendfrom May 1 to Sptember 30.

A Residents will be prohibited from irrigating turf from October 31 to April 30.
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A Residentswill be prohibited frominstaling new sod, seeding, and landscaping until the
drought has ceased

A All washing of personal vehiclesll be prohibited exept at commercial car washes.
A The filling of private swimming pools and hot tuvdl be prohibited.

Commercial and Institution&estrictions

A Businessédmstitutionswill be prohibited from installinghew sod, seeding, and landscaping
until the droughhas ceased.

A Outdoor watering and irrigation will be limited to once a week, and will take place from May
1 to September 30.

A Customers will be prohibited from irrigating turf from October 1 to April 30.
A The filling of commercial swimming pools and hot twia#l be highly discouraged.

A All commercial car washaesill be required to implement best management practioedimit
water use t@0 gallons per vehicfe

A All washing of vehicles on car dealership propevily be prohibited.
7.4 Emergency Drought Stage

Drought Trigger Points: Water Supply Index score ranging from 0.94 to 0.90, with all available
supplies producing at their maximum capacity.

Drought Stage and Trigger Summary: The Emergency drought stage tlee second most
rigorous stageThe drought rggonsesfocus on reachingwater use reduction target of about 50%,
as well agapping into reserve resourcé@screasing water pumpingnd surface water use, and
working with partners to utilize more regional water

7.4.1 Supply-Side Response Measures

Supplyside responsactions triggered the Advisory Watch and Warningirought sages will
continue ino theEmergencylrought sage.In addition, the following measures will be considered:

A Draw from drought reserves

A Increase groundwater pumpiigxtact from the Denver Basin up to the full capacity of the
Townds watéeo thghegstent which candét be made

5 The Southwst Car Wash Association (comprised of many Colorado car washes), states that a full serve conveyor car washing $peitity will
an average of 3@0 gallons per car. For more information please higis://swcarwasorg
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A Drill additional Denver Basin wells if necessaayd redrill out-of-service wells to the extent
possible.

A Work with water partners (e.g. WISE) to increase water use allocation for the(if@xoess
supply is available)

7.4.2 Demand-Side Response Measures

Demandside responsactions triggereth the Advisory Watch and Warninglrought sages will
continue ino theEmergencylrought sage.In addition, the following measures will be considered:

Castle Rock Water

A Eliminate all turf irrigation oriTown parks and open spacesass necessary for emergency
response or operationgimitedirrigation of trees with a harkeld hose or nespray device
may beallowed to help ensure survival.

A Washing of Towrowned vehiclesvill be prohibited.
A Hydrant washing and flushingill be prohibited unless necessary for public safety reasons.

ResidentiRestrictionsand General Use

A All outdoor water use and irrigationill be prohibited until droughtonditions have eased

Commercial and Institution&estrictions

A Use of all construction watewill be prohibited unless necessary fpublic safety
Congruction water use must be negotiated beforehand with Castle Rock Water.

A The filling of commercial swimming pools and hot twad be prohibited.

A Commercial car washeg all car washing is prohibited unless required for emergency
operations or public sty reasons.

7.5 Critical/Crisis Drought Stage

Drought Trigger Points: Water Supply Index score falling below 0.90, with all available supplies
producing at their maximum capacity

Drought Stage and Trigger Summary: The Critical/Crisis drought stage tise nost severe of

all five stages The drought response involves heavily focusing on strict water savings measures
(outdoors and indoorgyith the objective of reaching a water use reduction target of more than
60%, while engaging in collaborative efforts \itwater partnersto bring in water sources.
Maximizing water reuse (e.g. from wastewater) is @&ey measure in this stage
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7.5.1 Supply-Side Response Measures

Supplyside response actions triggered in the Advis@érgtch Warning and Emergencgirought
stages will continue ito the Critical/Crisisdrought gage.Iln addition, the following measures will
be considered:

A Work with WISE partners and other local, regional, and even nasonates to allocate and
bring in water for necessary activities andical use €.g. drinking water, bathing, cooking)
as well as to supplement available water for emergency response, operations, and public safety.

A Maximizewastewater reuse:

- Coordinae with state entities on direct potable water reuse

- Create avaterdiversion point near the wastewater treatment facilitiesyepdrpose water
when natural resources are insufficieot pumping, collection, transportatioror
infrastructure is unavailahle

7.5.2 Demand-Side Response Measures

Demandside responsections triggered in the Advisory Watch Warning and Emergency
drought $ages will continue ito the Critical/Crisis drought $age.In addition, the following
measures will be considered:

All Town departments, Residential, and Commercial and Institutional

A Eliminate alloutdoorwater use and irrigation unless required for emergency operations and
response

A Indoor water use is restricted to critical activities such as cooking, drinking water, or bathing.
Limitations on gallons used per household will ibglementedaccording to the specific
drought conditios, and complete water shutoffs may be periodically necessary

8 PLAN IMPLEMENTATION AND MONITORING

8.1 Mitigation Action Plan

Many of the mitigation measures are either a component of this Drought Managemeatdlan,
speci fi ed iaher@ates telated plRs @.§. 8045 Water Efficiency Master Plan, 2016
Water Resources Strategic Master Plan, 2017 Water Use ManagementoPlarg standard
practices conducted byown staff. These measures are generatigducted and/or tested on a
routine annual basis. The majority of mitigation measures related to the development of new water
supplies and operation/maintenance changes are to oc@l8when the newsupplies are
anticipated to come onlingable18 summarizes the water efficiency activities currently in place,

in progress, or presently being considered for implementation, along with the relevant periods of
implementation and the customer class they may affect.
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Table 18: Mitigation Action Plan

Water Efficiency Activities

Period of
Implementation

Customer Class

Foundational Activities

Water budget rate structure
(Nonresidential)

20081 present

Non-residential

Water budget rate structure

(Residential) 20097 present Residential
Historical Conzﬁnéﬂlt;on Information 20097 present Residential, Non-residential
Advanced Metering Infrastructure Considering Residential, Non-residential
Formal Meter Testing Program In Progress Residential, Non-residential

Leak Detection / Non-revenue Water
Program

20081 present

Municipal

Public Right-of-Way & Town Park
Landscape & Irrigation Retrofits

Considering

Municipal

Targeted Technical Assistance and Incentives

Rotary nozzle retrofit

2009 - Present

Residential, Non-residential

Smartscape landscape retrofit

2009 - Present

Residential

Rain sensor

2009 - Present

Residential

Smart controller

2009 - Present

Residential, Non-residential

Irrigation Audit/Sprinkler Inspection

2008 - Present

Residential, Non-residential

Indoor Conservation Incentive
Program

Considering

Could apply to residential
and non-residential

Ordinances and Regulations

Water Use Management Plan

Early 2000 - present

Residential, Non-residential

Watering Restrictions

1985 - present

Residential, Non-residential

Water Monitoring Program

Early 2000 - present

Residential, Non-residential

Soil Amendment and Inspection
Requirements

Early 2000 - present

Primarily for non-residential,
and mandatory on residential new builds

Irrigation Exemptions

19851 present

All Residential and non-
residential irrigation customers

Landscape Regulations for New
Developments

19991 present

Requirements for non-residential,
recommended for residential (with the exception
of Kentucky Blue Grass, which is prohibited. In
addition, moderate and low water use turf
alternatives are required for single-family and
two-family residential areas)

Water Efficiency Plan Guidelines

2014 - present

Residential, Non-residential

Hot Water Recirculation Units

Considering

Could apply to residential and non-residential

Educational Activities

Historical Consumption Info on Bills

2009 - present

Residential, Non-residential

Water Wiser

2004 - present

Available for all sectors but
geared toward residential

Public Information and Education
(including classroom visits)

Early 2000 - present

Residential, Non-residential

Xeriscape Demonstration Gardens

2005 - present

Residential, Non-residential

Registration for Landscape
Professionals

2004 - present

Landscape & Irrigation design, installation, and
maintenance contractors

Water Ambassador Program

2009 - present

Residential customers through school education

Water Conservation Website

2010 - present

Residential, Non-residential

Conservation Contests

Considering

All
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8.2 Drought Declarations

Castle Rock Watedoes not(as of April 2018) have a pralefined method or approach for
forecastingand declaringdrought. The drought triggers shown Table 14 serve as a general
guideline for action. However, tipeoposedirought monitoring data, in addition to the experience

and skill ofCastle Rock Wateand ot her r el otaffaalsb play @ a@e rolene nt s 6
determining the severity and corresponding actiodemlaration of a droughAs such, Castle

Rock Water staff reserve the right to make modifications, basétka experience and resources,

to the drought trigger guidelines, drought stages, drought response strategies, or any other
appropriate factors associated with drought.

As previously mentioned in Sectiér3, it is important for th& ownto officially declare a drought

and adjustorrespondinly to drought stage in a timely manner. If a drought is declared too late

or actions a not taken e&r enough to reduce water use, supplies can be severely depleted and
strict water restrictions may be required, leading to economic impacts that could have been
avoided. Conversely, premature drought declarations can result in unnecessary mandatory water
restrictions and associated impacts while customers can lose confidence in the declaration
Castle Rock Watebirector is ultimately responsible for providing final recommendations on the
timing of drought declaration and corresponding stage of a dtdaghe decisiomakers.

The following protocol will be followed to officially declare a drought:

A Castle Rock Watestaff will discussthe drought monitoring data with the Director providing
recommendations on the timing of the drought declaration@dppropriate drought stage
(severity).

A TheDirector of Castle Rock Watevill provide recommendations to the Town Council.

A Town Council memberswill have an opportunity to ask questions and comment on
recommendations in an official public Town Counciletieg that is either regularly scheduled
or scheduled as an emergency spedifida discuss drought conditions.

A The TownCouncilwill decide whether to declare a drought (and corresponding drought stage)
based on the Castle Rock Water Diregteecommendations and commentom Castle Rock
Water staff members Greatest credence should be give
recommendationhowever This decisiorwill be made within one day following the Town
Council meeting.

A If the TownCouncil decides to declare a drought, directigifi be given to theCommunity
Relations Managerto convey the drought declaration to Town and County Emergency
Management, CWCB, Colorado Division of Homeland Security and Emergency Management,
and to the public.

The samedrought declaratiorprotocol will be followed, per the Castle Rocl
discretion,to change a drought stage.d. water shortages are increased from a warning to an
emergency drought stage or reduced from an emergency to a warninguteled)endch drought,

returning to normal operating conditions. If, for emergency reasons, the declaration or adjustment
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of a drought stage is necessary within a shorter timeframepleaifiedabove Chapterl3.12.070

of the Municipal Code allows the TowCouncil to regulate water usage during times of drought
or emergencyThis is limited to circumstances when the safety and health of the community are
at risk due to stressde.g.droughtrelated water supply conditions. A thorough review of supply
conditions and implementation of the drought response program shall be conduCestleyRock
Waterfollowing such declaration.

8.3 Implementation of the Staged Drought Response Program

The staged drought response program requires actions to be take@aglthRock WaterParks,
Community Relationsind Finance Departments. In addition, Town staff are expected to follow
water use restrictions imposed by the staged drought response profnanroles and
responsibilities are provided below.

A Castle Rock Water administer, implement, and enforce the staged drought response program.
The Castle Rock WateDirector will ultimately be responsible for facilitating necessary
communication and coordination with other departments.

A Parks and Recreatioh coordinate outdoor irrigation efforts on Towemwned property closely
with Castle Rock Water

A Community Relationand Development ServiGesommunicate with appropriate state and
federal agencies regarding drought conditions and respame/ey the droug declaration
and key messages to the public, arlinimplemening the public drought campaign.

A Finance Departmerni closely monitor revenue and coordinate withstle Rock Wateto
develop drought surcharg# necessary.

A All Town Departments follow water use restrictions imposed thyg staged drought response
program and enforce water ugglidelinesandall other imposed regulatioramd ordinances.

Weekly staff meetings will be initiated by tlastle Rock Watdbirectoramong key departments
andTown staffat the onset of a drought ensure that the program is properly carried out. The
initial staff meetings will focus on implementation of the staged drought response program and
public drought campaigs, and will include:

A Review of Town budgeind funds available for implementation of the Plan.

A Actions necessary to initiate the designated staged drought response measures to achieve the
appropriate response target.

A Specific drought messages to convey to the public and methods used for edusgatdhel
framework provided in this Plan (See Sectiod).

A Actions necessary for enforcement (See Se&idn

A Review of roles and responsibilities of bataff member.
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8.4 Enforcement of the Staged Drought Response Program

The purpose of enforcement is to maintain the integrity of the water system during peak periods
to ensure positive pressure exists and fire flow demands are met. This code enforcement is
conducted to protect the interests of the pylthe Townand protect public health and safety. The
focus of the program is encouragement of compéaas well as education. As sustandardirst
violations are issued as warnings with no surchargesedgplthough, per the Castle Rock Water
staffdéds discretion and based on the sgimecific
violators may be imposed more stringent penalti8spsequent violations are on a graduating
scale. Water monitsrcan includeall other Town of Castle Rock staffhen needed. Town staff
aretrained andauthorized to issue violatiomsd shut off meters if necessafne Town can also

allow overtime pay to Town staff for water monitoring, when necesdémnbers of he public

can submit an affidavit of otgaf-compliance irrigatioror other water usagapon which the Town

may issue a violation.

Castle Rockos | evel of enforcement wil!/l be c
stage) as well as to how resyove the public is to mandatory drought response measures. During
the Advisory drought stage, enforcementy notbe necessary given that the majority of drought
response is voluntarydowever, for the remaining drought stages, enforcement will corfsist o
several strategies, such as:callin service where customers have an opportunity to report
infractions,patroling of neighborhood and business districts to identify owners/residents that are
in violation of mandatory restrictions/requiremertteg imgementation of a neighborhood watch
program jssuance ofitations and appropriate penalties based on the drought stage and number of
violations and at times even resorting to temporarypermanentvater shutoffs as necessary
Each staff member respohk for patrol will becontinuallytrained to ensure that a consistent
drought message is conveyaahdthat conflicts are handled and conducted in a responsible
orderly fashion.

Table 19 provides the prelefined penait structureassociated with each drought stagad
outlines thestandarchumber of infractions per resident/business owner per calendar Vaer

will be pogded onCa st | e R owebksiteVdadt cenveexl to the public through the public
drought campaigrCitations and monetary fines will imarily issued through the mail and/or
email(with occasional citations potentially being issued in person, depeoditinge drought stage
and/or infraction severity)If inclined, residents/occupants will have an opportunity to appeal
citations. Written appeals may be mailed/dethtoCastle Rock Watguroviding justification for
why the citation should be appealed. &a®s for appeal may include:

A The citation mistakenly included the wrong address
A Irrigation is necessary for extraordinary circumstances.

A A new resident has moved into a house that had received multiple previous citations through
no fault of the new resant.

Castle Rock Watewill review each citation and determine whether sufficient justification has
been provided to forfeit the citation and penalty. Isolated exemptions to water restrictions may also
be made in certain cases upon review and approviawh staff.
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Table 19: General Guidelines for Enforcement of the Staged Drought Response Program

Watch

Warning

Emergency or Critical/Crisis

Warning citation stating that
next violation will result in
monetary fine. Educational
information on drought will
be provided.

Warning citation stating
that next violation will
result in monetary fine.
Educational information
on drought will be
provided.

Warning citation stating that
next violation will result in
monetary fine. Educational
information on drought will be
provided.

Monetary fine (to be
determined) added to water
bill*

Monetary fine (to be
determined) added to
water billA

Monetary fine (to be

determined) added to water bill.

Phone call to educate and
inform the violator of the
impending penalty if another
infraction occurs. A

Monetary fine (to be
determined) added to water
bill. Phone call to violator to
educate and inform him/her
of the impending penalty if
another infraction occurs. A

Monetary fine (to be
determined) added to
water bill. Phone call to
violator to educate and
inform him/her of the
impending penalty if
another infraction
occurs. ?

Monetary fine (to be
determined) added to water bill
and possible installation of a
flow restrictor or temporary
termination of water service

until cause of violation is
corrected and fines are paid. #

Advisory
First n/a
Violation
Second n/a
Violation
Third
Violation na
Fourth
Violation na

Monetary fine (to be
determined) added to water
bill and possible installation

of a flow restrictor or

temporary termination of
water service until cause of
violation is corrected and
fines are paid. #

Monetary fine (to be
determined) added to
water bill and possible

installation of a flow
restrictor or temporary

termination of water
service until cause of
violation is corrected
and fines are paid. #

Water service terminated
indefinitely.

TheCastle Rock Watdbdirector andCastle Rock Watestaff will be responsible for administering

the enforcement of the staged drought response program and ensuring that appropriate messages

concerning enforcement are conveyed to the public vi&€Ctramunity Relation®epartment.
This will require close codination with the Financing andommunity Relation®epartments.

Roles and responsibilities of each department are as follows:

A Castle Rock Watei facilitation of calkin service for reports on infractions and follow up,
patrol of service area, issuingitten citationsand finessending bills, recording and tracking

of violations and finedacilitating the appeals process, and installing flow restrictors to cut off
service until violation is corrected.

A Community RelationsDepartment i

conveying accurate,

consistent

enforcement to the public through the public drought campaign.

* Note thatbased ot h e

Castle Rock

Wat er

staffds

di scretion and

guidelines may be updated to reflect more stringent penakesuch, violations could be handled a case by c& basis.

AMonetary fines will, at a minimum, be administered in accordance with the current Town Council approved Water

Use Management Plan (WUMP).
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8.5 Revenue Implications and a Financial Budgeting Plan

A reduction in customer water use during periods of drought reduces water sales and cdnpsequent
could result in a revenue shortfall for Castle Rock. Increased costs associated with implementation

of the staged drought response program, public drought campaidjenforcement could further

intensify the shortfall. During the 20Gihd later 2012/213 droughs, several neighboring water

providers had to increase customer watersraterder to compensate for such a shortfall. These
increases were not anticipated and the gener a
for conserving wateduring the drought.

Castle Rock Vdter currently has access to a wadsrergency reserve account, which could be
utilized during the staged drought response progi@ralleviate surcharges to customers, for
example These funds maglsobe appliedto implement the public drought campaignd other

aspects tied to this drought management plaradditon toCast |l e Rock Water 0s
reserve account, the Towslans to seek financial drougtdlated assistance (public drought

related loans, grantstc.)where needed aralzailable.

The staged drought response program for the emergenagritical/crisigirought stagesayalso

call for a temporary drought surcharge. The nadnjective of this surchargeould beto provide

additional financial inentives to conserve watehowever, as a secondary benefit, the drought
surcharge could also be used to help compensate for reduced water sales and increased drought
response costs. If drought conditions and corresponding water sale reductions arerseigre

to warrant the increase of water rates, an intensive public outreach campaign would be
implemented to convey the reasoning behind why the water rates are beingamaisefbrm

aboutthe status othe Townd s f i n a n c iOthér possible dsestfor a drought surcharge

may be determined by the Castle Rock Water staff, as deemed appropriate on a situational basis.

8.6 Monitoring of Plan Effectiveness

Monitoring provides the information and data necessary to improve the effecivengsdates

to Castl e Rock owdllbdkleayn .t oT hiinmsp rporvoicnegs sCastl e RocKk
respond to drought. Monitoringill be both an ongoing and pedtought evaluation process.

Ongoing monitoringshouldinclude testing componenbf the drought management plan when a

drought is not occurring as well as tracking and following through with the drought mitigation
measures.

In the first quarter of each yeaCastle Rock Water will organize an annual drought monitoring
meeting The nmeeting will entail the latest stato$ potential drought conditions in the upcoming
irrigation year based atme current drought monitoring data, the status of the drought mitigation
measures specified in this Plam overview of the publicrdught campgn efforts, and a review

of i ndividual staff memberds roles and respon
also provide a forurfor educating new staff members on their drougtdited responsibilities as
wel | as fmplersentdabn of the Rlah ey enabling staff members to question and discuss

potential challenges and solutions that could arise via implementation of the Plan.

Castle Rock Watestaff will also presenbr publicizethe results from monitoring data collected
to asses the effectiveness of the drought mitigation, response measures and enforcement (if

Page | 58



Town of Castle Rock Drought Management Plan

applicable), and the public drought campaign. The following monitoring data will be collected
andmade available publiclpy Castle Rock Watestaff, on an annual basisdte thatsome of
these data may not be applicable if a drought has not occurred):

A Demand§ Comparison of the demands during histor
annual demands. These demand daliainclude monthly water usage by high watesers,
customer types, total per capita water usage, residential per capita water usage, and the Parks
and Recreatiode part ment 6 s msejor Townyparks and ioppraspacelso,
records on new development thaan influence water demandse.f. new housing
developments, parks, commercial buildings) will be maintained on an annual basis. If a
drought occurred, information will also be presented on how effectively the water savings
target response was achieved.

A Lessons learneil Key issues, challenges, and concearisingduringtheimplementation of
the staged drought response program (if applicable), drought monitoring, mitigation activities,
and public drought campaign. Castle Rock Wateff will interview Town staff members
from other departments also involved with the Plan implementation to get a full inter
departmental spectrum of lessons learned.

A Conditions of the water supply systérithis will include the drought indicator data such as
tank levels, treatment and well pration, data about infrastructure conditiongater obtained
from direct flow rights, storage rights, etc.

A Drought mitigation measures Status of the mitigation related activities to date and other
relevant factors (e.g. budget).

A Public perceptions and rpsnse to the drougtit This will include documenting comments
provided at public meeting$own council/board meetingand electronic emails/letters sent
to the Castle Roclpublic regarding the drought response. Formal public surveys may also be
used togather public input depending on the magnitude of the drought and Town budget
available for the survey. These surveys will be developed in advance of a drought to ensure
that there is sufficient time to develop a well thought out survey.

A Administrativestaged drought response program dataThis will include administrative
summaries such ahe number of citations delivered to customers, number of incentives
distributed, number of hotline calls received, etc. Records will also be maintained on the level
of effort the staff put into facilitating the staged drought response measures and public
education campaigio help make predictions and budget allotments for the future

The monitoring datavill help assess the effectiveness of the Pleifi, provide a neans to make
adjustments to mitigation and response measures if necedsaryltimately develop
recommendations for updating and improving the plan.
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9 FORMAL PLAN APPROVAL AND UPDATES
9.1 Public Review Process

Prior to finalization of the Plam April 2018 the Town facilitatel a public review process

educating and providing the public an opportunity to review and provide feedback on the Plan.

This processvas important indeveloping an effective Planthatr ef | ect i ve of t he
values and could mitigate potential conflict during a future drought eVéet.Town senhout

email s t o dssoecratiomsyunsedr socgal medaad postd on its website that a draft

Drought Management Plamas availablefor the pubic to review and comment. This included
noticesin theiYourTown Tal ko publ i cation that is includ
message block on the water bills. The public prasided 60 days teeview and commertn the

Plan,per the CWCB guidelines.

Castle Rock Water hosted an Open House at the beginning of the 60 day commenbrperiod
February 7, 20180 allow the public to ask questions on the drought management plan.
Approximately 75 people attended. Some comments of aippicn of theTownbs ef f or t s
develop a drought management plaere received during the open house. There weretmer

public comments received during the comment period.

9.2 Ordinances and Official Agreements

The following droughtelatedordinancesrecurrently in placeandrelate to themplemenation
and enforcement of the water restrictianglined inthis Plan However, the Town reserves the
right to create, modify, or remove any specific ordinances to suit the needs of the community

9.2.1 Ordinances

A Chapter 13.12.070 of the Municipal Codiscusses the emergency regulation of wakhais
chapter enables the Town Council to hold power over the regulations of water usage during
time of drought, shortage, fire, or other emergemay provides authorityp the Director of
Castle Rock Water and the Town Managé&his chapter was amended by ordinance (2018
011) on April 17, 2018 to specifically reference the Drought Management Plan and to provide
power to the Town Manager and Director of Castle Rock Wateéeclare a water emergency.

A Chapter 403.140 of the Municipal Code regardater relatedviolations, enforcement, and
penalties This section outlinea series of measures for handlinfractions to Castle Rock
Wat er 6s regul at i on sto compliancehofwatex ywaving eguideliees,a t e d
limitations on water use, and other such requirements statedip of t he Townds N
or ordinancesCastle Rock Water reserves the righptosue action as necessangluding

emergency action or anyher enforcement action.
9.2.2 Agreements

Castle Rock currently does not have any official agreements with other entities related to drought.
However, these agreements may be an important component of drought mitigation and/or response

in the future. CastleRec6 s wat er supply yields may be incre
how water rights are traditionally managed and through other synergies developed via cooperative
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agreements with local water users. Where possible, these agreements will be established
advance of a drought as part of the mitigation eféortl activated during drought periods. part

of their current strategie§,he Town has been a member of the South Metro Water Supply
Authority (SMWSA) since 2004and has worked in partnership withem to develop the Water
Infrastructure Supply Efficiency (WISE) projeth continuation with these collaborative efforts,
additional provisions may be set in place with said partners to prepare for and respond to drought.
Future agreements to partnéth other kinds of entitieseegarding water and drougmiay include
exploring Alternative Transfer Mechanisms, or ATMss a water sharing mechanism between
agricultural and municipal water interests

9.3 Drought Management Plan Approval

Castle Rockb6és Drought Management Mfildnh208as app
Town Council meeting. Each member had the opportunity to review the Plan and comment prior
to finalizationandformal approvalof the Plan.

9.4 Periodic Review and Update

Drought management planning is most effective when viewed as an ongoing process rather than a
discrete process that results in a shelved document reviewed only at the onset of a Gamitght.

Roc k Warought Masagemerlan will be updated eveffive years(or more frequently if

the Town deems appropriatdhe nextgeneralupdate is scheduled for JuR@23 TheDirector

of Castle Rock Watewill be responsible for initiating the update wiflastle Rock Watestaffin

charge otthe majority ofthe facilitation. The update will consist of a similar stakeholder process
outlined in Sectior?, wherethe stakeholder group will be responsible for reviewing tlae Pl
objectives and operating principles in light of the Plan monitoring data and conclusions presented
in the annual monitoring reports. This group will be charged with providing recommended
changes to the goals and operating principles as well as idegtkgy changes necessary to
improve the overall effectiveness of the revised Pilaportant changes to future Plan updates
mayinclude holding additional Town meetings or requesting feedback from community members.
This plan should be updatedtorefeche Townds di ver s jaswell astotheon i n
demographic, cultural, or transitional chang&s the Townshiftsto a mix of groundwater and
surface water suppliehe monitoring indicators and response measures will need to be modified
accordingly.
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