ht

s

2016 Water Efficiency Plan

October 2016 s

Prepared by:

Prepared for: Rozaklis & Associates, LLC
City of Boulder 520 Concord Avenue
Boulder, CO Boulder, CO 80304




Executive Summary

As required by the 2004 Water Conservation Act, the City of Boulder (city) developed a Water
Efficiency Plan (WEP), previously called a Water Conservation Plan in 2009 (2009 WCP).
The purpose of this 2016 WEP plan is to provide updated guidance for implementing the city’s
Water Conservation Program in a way that is compatible with the city’s water supply system,
adopted water conservation goal and programs, water resources management strategy, and
community values. This update also serves to fulfill the statutory requirements to submit a
revised plan to the Colorado Water Conservation Board every seven years.

Today, the city manages a wide range of water conservation measures designed to implement
the city’s Comprehensive Water Conservation Program, which was adopted by City Council as
the city’s water conservation goal. The intent of the Comprehensive Program is to reduce
indoor and outdoor water uses within each customer class and to reduce the city’s treated water
losses. The Comprehensive Program has been expressed in terms of specific water use
reduction targets including:

22 percent reduction in per meter use for the single-family residential sector;
26 percent reduction in per meter use for multifamily residential sector;

14 percent reduction in per meter use for the commercial/industrial sector;

1 percent reduction in overall municipal use, and

real and apparent losses of water no greater than 6% of treated water use.

Long-term attainment of these targets is intended to achieve an approximate 20% reduction in
overall per capita water demand by buildout. Achievement of the city’s water conservation
goal has largely been accomplished to date through an extensive Water Conservation Program
that continues to develop and adapt to changing conditions.

The city provides potable water to approximately 114,400 residents in its service area (2012-
2015 average), which encompasses a total of just under 26 square miles. The city’s existing
total annual treated water use is approximately 18,200 acre-feet (2012-2015 average), primarily
supplied by surface water withdrawn from Boulder Creek, and secondarily from the Colorado-
Big Thompson and Windy Gap Projects on the western slope. Residential single-family users
make up most of the 29,305 active connections (2012-2015 average) to the city’s water supply
system, and represent about 65 percent of total water use. Across all sectors, citywide annual
demand per connection totaled approximately 201,900 gallons averaged over 2012-2015.

The city’s total daily per capita water use has varied from year to year from a low of 136
gallons per capita per day (gpcd) in 2014 to a high of 209 gpcd in 1988. The city’s average per
capita water use from 2012-2015 is 142 gpcd. From 2000 to 2015, per capita water use has
significantly declined. However, future water use projections suggest total water use will
begin to increase in the coming years.

Given the projected increase in water use and recommended actions that should take place
prior to the city’s next WEP update in 2023, this report demonstrates how attaining and
maintaining the city’s existing 2009 WCP goal and associated water use reduction targets
continues to be a reasonable water conservation strategy. The 2016 WEP outlines this
throughout four core chapters, which are summarized as follow.
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Historical Treated Water Use

Boulder’s average treated water for 2012-2015 was 22 percent less than in 2000, the year of
Boulder’s maximum annual treated water use (see Figure 4-1).! Boulder’s treated water use
has declined significantly in response to Boulder’s Water Conservation Program, increased
public awareness of the need for efficient water use in reaction to the drought of 2002-2006,
and the city’s imposition of mandatory water use restrictions in 2002, which contributed to an
approximate 20 percent reduction in Boulder’s treated water use during the ensuing year.
Boulder’s water use has not returned to pre-2002 levels and has continued to decline. See
Chapter 4, Historical Treated Water Use, for more detailed information on indoor vs. outdoor
usage, use by sector, peak day use and per capita use.

Future Water Demand Trends

Projections for Boulder’s future water demands are based on trends in the following key areas:

e Demographic and Land Use Projections — Boulder’s demographic projections
anticipate increased population and employment growth and increased housing density.
Given Boulder’s balance of housing, employment and land use projections, it is not
anticipated that densification will result in a significant increase in irrigation or overall
per capita water use in Boulder.

e Per Capita Water Uses - Boulder’s historical per capita water uses have declined
significantly since 2006-2009. Boulder’s total treated water used has averaged 142
gallons per capita per day (gpcd) over 2012-2015. Residential indoor use has averaged
48 gpcd. Boulder’s current baseline water use is shown in Table 5-2, disaggregated by
customer sector and indoor vs. outdoor use. It should be noted that residential uses are
shown in two ways: separated into SF and MF components and also as combined
residential uses.

e Natural Replacement of Fixtures and Appliances - It is expected that indoor per capita
water use will continue to decline as the majority of aging water fixtures in Boulder are
replaced with more efficient models that meet the EPA WaterSense standard per new
state regulations.

e Ongoing Water Conservation Savings — In addition to savings from natural
replacement, the city’s ongoing Water Conservation Program water is expected to
reduce per capita indoor and outdoor uses via installation of fixtures that are more
efficient than EPA WaterSense standards, auditing and efficiency improvements to
commercial, industrial and institutional (CI1) uses, xeriscaping and urban irrigation
system improvements.

e Climate Change Effects on Projected Water Demands - There is now broad recognition
that the future climate will be different than the past and that this will affect the city’s
water demands. This is specifically true of outdoor water use where increased
temperatures are likely to increase unit irrigation demand (which is consistent with
current customer behavior patterns). Although Boulder’s water supply system seems to
be sufficiently robust to meet its reliability criteria, the effects of climate change

! Normalizing for irrigation water requirement.
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combined with additional changes in Boulder’s population and employment growth are
likely to create upward pressure on Boulder’s future water demands.

Projected Future Water Demands

Boulder’s projected future water demands, reflecting the combined effects of the city’s updated
demographic projections, expected savings from continued natural replacement of fixtures and
appliances, projected additional savings from the city’s active Water Conservation Program,
and the range of expected climate change effects on outdoor water uses are shown below.

Projected Water Demand

Water Demand Projection Scenario units 2040 2050 2078
Projected demand with conservation and natural (AF) 19,191 18,696 19,980
replacement (gpcd) 126 123 131
Projected demand with conservation, natural replacement | (AF) 17,920 17,267 18,171
& climate change (minimum of modeled results) (gpcd) 118 113 119
Projected demand with conservation, natural replacement | (AF) 19,875 19,478 20,997
& climate change (average of modeled results) (gpcd) 130 128 138
Projected demand with conservation, natural replacement | (AF) 21,716 21,640 23,908
& climate change (maximum of model results) (gpcd) 142 142 157

The Adaptive-Resilient Water Conservation Program

Boulder’s current water conservation goal and associated water use reduction targets, coupled
with a “no backsliding” principle, are still valid for curbing future water use increases.
Achieving and maintaining the current Water Conservation Program goal will not cause a
further drop in Boulder’s water use but will instead reduce what would otherwise be a greater
increase in projected water use. Uncertainties in future projections requires the Water
Conservation Program to be adaptive. The Water Conservation Program has worked toward
continuing to meet the water conservation goal but also adding value beyond its immediate
mission through enhanced coordination with larger city efforts. Among other things, the Water
Conservation Program supports the city’s resilience goals, instream flow augmentation in
Boulder Creek, agricultural water leasing, climate goals and stormwater quality.

Recommendations

The 2016 WEP study recommends action (see Chapter 8) in the following areas:

Have an Adaptive-Resilient Water Conservation Program
Streamline Sustainability and Resilience Initiatives

Advance Green Infrastructure Connections

Evaluate City Metering, Customer Categorization and Water Loss

el =
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1 Introduction

1.1 Background

This 2016 Water Efficiency Plan (2016 WEP) is an update of the City of Boulder’s (the city’s)
2009 Water Conservation Plan (2009 WCP), and was completed to incorporate new information
in key areas that affect the water demands and conservation activities of the Boulder community
(Boulder), and in accordance with Colorado’s statutory requirements for municipal water
providers to review and update their water conservation plans at least once every seven years.

Water conservation has been an important part of the city’s water management for over twenty-
five years. In 1988, Boulder adopted a three-tiered increasing block rate structure to encourage
water conservation during the peak summer demand season. In 1992, Boulder established its
Water Conservation Program to promote efficient water use throughout the year.

In 2000, Boulder’s Water Conservation Futures Study (WCFS) proposed a Comprehensive
Water Conservation Scenario (Comprehensive Scenario), which included a range of educational
and voluntary program elements to reduce indoor and outdoor uses. The Comprehensive
Scenario was adopted as the city’s water conservation goal as part of the city’s 2000 Treated
Water Master Plan and resulted in substantial revisions to and increased funding of Boulder’s
Water Conservation Program. The Comprehensive Scenario identified a range of Water
Conservation Program elements that would result in an approximate 20 percent reduction in total
per capita water use by buildout, compared to projected water use without water conservation.

The 2009 WCP provided guidance for achieving the Comprehensive Scenario and developed
specific per meter and system-wide water use reduction targets for customer sectors, consistent
with the Comprehensive Scenario’s program elements, to be achieved by buildout. The 2009
WCP was approved by the Colorado Water Conservation Board (CWCB). Boulder’s Water
Utilities Master Plan (WUMP), approved in 2011, expressed the 2009 WCP’s water use
reduction targets as customer sector-specific per capita values, supported continuing the existing
2009 WCP measures and sustaining current program funding, but recommended that efforts be
tailored to address current needs. The WUMP’s conservation recommendations have largely
been met via adjustments to conservation efforts, as discussed in Section 3.3.

Boulder’s treated water use has declined significantly in response to the city’s Water
Conservation Program, public response to the need for efficient water use in reaction to the
drought of 2002-2006, and the city’s mandatory water use restrictions in 2002, which contributed
to an approximate 20 percent reduction in Boulder’s treated water use during the ensuing year.
Boulder’s water use has not returned to pre-2002 levels and has continued to decline.

A detailed list of the city’s Water Conservation Program elements and water conservation
planning efforts is provided in Appendix A. Along with its water conservation-related activities,
the city has completed numerous water supply planning efforts and supply development and
facilities projects that have improved its water supply system reliability. These activities and
projects are summarized in Table 1.1. In addition, the city’s ongoing efforts in infrastructure
rehabilitation and maintenance have maintained and improved water supply system reliability.
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Planning Activities and Projects

Activity/
Project Description
Raw Water Master Pr_ow_ded water supply system overview, developed raw water supply reliability
Plan 1988 criteria, projected future water demands, assessed existing system adequacy,
evaluated alternative water supply plans.
Water Conservation Characterized Boulder’'s water uses, updated Boulder's water demand
Futures Study 2000 projections, assessed the reliability of Boulder’s water supply system and
(WCFS) recommended a Comprehensive Water Conservation Scenario.
Updated the city’s capital improvements planning and budgeting to reflect
Treated Water Master 2000 then-current conditions and integrated the 2000 WCFS'’s recommended
Plan Update ) ;
Comprehensive Scenario.
_ Increased Boulder’'s municipal water supply storage capacity in Middle Boulder
Acquisition of Barker 2001 Creek by approximately 3,700 acre-feet and provided for more operational
Reservoir System !
control of Barker Reservoir.
Silver Lake_ an_d 1994- Restored Boulder's raw water delivery rate from its North Boulder Creek
Lakewood Pipeline
: 2004 sources from 12 mgd to 20 mgd.
Reconstruction
Guides Boulder’s drought recognition and responses, which include voluntary
Drought Plan (Volume 2003 efforts for mild/moderate droughts and mandatory measures for severe
1and2) droughts. Response measures are designed to build on current WCP efforts
and allow for further drought response actions.
Boulder Reservoir Increased Boulder’s treated water production capacity at the Boulder
Water Treatment 2006 .
Reservoir Water Treatment Plant from 12 mgd to 16 mgd.
Plant Improvements
Evaluated the vulnerability of Boulder’s water supply system to climate
Climate Change change. Examined the effects of a range of climate change scenarios on
- 9 2009 stream flows and water rights. Incorporated paleo-hydrology derived from tree
Vulnerability Study . o \ ;
rings and assessed the reliability of Boulder’'s water supply system in the
context of potential climate variability.
. Developed numeric water use reduction targets based upon the WCFS. Met
Water Conservation , ; : : . . - ;
2009 the State’s requirements and provided guidance in updating and implementing
Plan S 2
the city's WCP.
Provides a comprehensive framework for managing Boulder’s water supply to
meet future needs through drought periods without violating adopted reliability
Source Water Master 2009 criteria. Incorporated recent projections of future water demands and the
Plan Update results of the drought plan and climate change vulnerability study. Provides
guidance on use of excess municipal water supplies to meet non-municipal
needs.
Drought Plan Update 2010 Integrated Boulder's water budget rate structure into the Drought Plan as a
(Volume 1) possible drought response measure.
Water Utility Master 2011 Integrated Boulder's water source, storage, treatment, and delivery master
Plan plans to facilitate coordinated capital improvement planning.

In December 2012, the city began updating its 2009 WCP to: (1) incorporate the WUMP’s water
conservation-related recommendations; (2) evaluate recent changes to the city’s demographic
projections, water use patterns and Water Conservation Program activities; (3) reflect recent
enhancements to Boulder’s source water supplies and delivery capabilities; and (4) consider new

2 Municipalities with State approved water conservation plans are eligible for financial assistance from the CWCB
and Colorado Water Resources and Power Development Authority.
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information and technologies that could impact Boulder’s water demands, including the effects
of climate change. The results of these efforts are reflected in this 2016 WEP, which also meets
the CWCB’s water conservation planning requirements.

1.2 Purpose of the 2016 Water Efficiency Plan

The main purpose of the 2016 WEP is to assess the status of Boulder’s efforts to meet its water
conservation goal, as embodied in the Comprehensive Scenario and specified by the water use
reduction targets in the 2009 WCP, considering trends in Boulder’s water use patterns, the city’s
most recent demographic projections and the likely range of effects of climate change upon
Boulder’s water demands and supplies. This effort entailed the following:

= Review the city’s existing 2009 WCP and evaluate historical water use from 2000 to 2015 in
order to identify significant water use trends and review program effectiveness.

= Address factors that could impact Boulder’s future water demands including updated
demographic and land use projections, effects of natural replacement of fixtures and
appliances with more efficient models, the effects of climate change, and the city’s potential
future decisions involving water demand and supply management.

= Develop a range of water demand projections that reflect the city’s most recent demographic
projections, trends in water use factors including the likely effects of natural replacement and
the city’s Water Conservation Program, and the likely range of climate change effects.

= Address how conserved water could potentially be used for alternate purposes including
enhancing the reliability of Boulder’s water supply system, maintaining or enhancing
instream flows in Boulder Creek and its tributaries, and increasing water leases to local
community-supported agriculture.

= Address how water conservation integrates into other aspects of Boulder’s water supply
system and sustainability goals, including the water-energy nexus, water rights
considerations, quality of life and the quantity and quality of urban landscaping.

= Incorporate the results from the city’s study of commercial, industrial and institutional (CII)
water uses.

= Evaluate whether Boulder has met its water conservation goal in the short term and the
likelihood that Boulder will continue to meet that goal over the long term.

= Recommend follow-up activities and studies to enhance the 2009 WCP and assist Boulder in
meeting and refining its water conservation goal.

2 Profile of Existing Water Supply System

Boulder provides water supply, stormwater and wastewater services to a residential population of
approximately 117,000 persons, a wide variety of CII customers and municipal government uses.
The city’s service area includes approximately 26 square miles of lands within Boulder’s
incorporated boundaries or within Planning Area Il as designated by the Boulder Valley
Comprehensive Plan (BVCP). Boulder’s service area population has grown by approximately 8
percent in the past ten years and it is anticipated that it will continue to grow by another 16
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percent until Boulder’s residential zoning capacity is projected to be reached in 2040. There are
currently about 101,400 jobs within the service area, and future employment is projected to
ultimately grow by an additional 54 percent until Boulder’s non-residential zoning capacity is
projected to be reached by 2080.

Boulder’s water supplies include direct flow, storage and exchange water rights in the Boulder
Creek watershed and interests in Colorado-Big Thompson (CBT) and Windy Gap water projects.

Boulder’s direct flow rights include originally decreed municipal rights associated with the Town
of Boulder Ditch, the Boulder City Pipeline and the Boulder City Pipeline No. 3; and changed
irrigation rights of the Anderson, Farmers, Harden, McCarty, Smith & Goss, North Boulder
Farmers, and Lower Boulder ditches; which are diverted from North Boulder Creek via the
Boulder City Pipeline, from Middle Boulder Creek via the City of Boulder Pipeline No. 3, and
from Boulder Creek via the Farmers Ditch.

Boulder’s storage rights are associated with Silver Lake, Island Lake, Goose Lake, Albion
Reservoir and the Green Lakes in the North Boulder Creek watershed; with Barker Reservoir and
Skyscraper Reservoir in the Middle Boulder Creek watershed; and with Baseline Reservoir and
Wittemyer Ponds. The combined storage capacity associated with Boulder’s storage rights is
approximately 20,000 acre-feet. Boulder’s trans-basin supplies include 21,015 CBT units and 37
Windy Gap units. Boulder’s exchange rights allow Boulder to exchange its CBT supplies,
Windy Gap supplies, Baseline Reservoir storage rights, some of its changed irrigation rights and
some of its municipal return flows upstream for direct use or storage and subsequent use at its
Middle Boulder Creek and North Boulder Creek points of diversion.

Water is treated at the city’s Betasso and Boulder Reservoir water treatment plants (WTPs) and
conveyed to customers through over 400 miles of water distribution pipelines. Wastewater is
collected and treated at the 75th Street wastewater treatment facility. A full description of
Boulder’s water supply system is provided in Boulder’s Source Water Master Plan®.

Boulder leases some of its temporarily unused raw supplies to various agricultural users in the
Boulder Creek and Left Hand Creek basins on a year-to-year basis. A relatively small number of
properties within Boulder’s service area, including a few parks and school grounds, the main
University of Colorado campus, the NOAA/NIST campus and several private lots own shares in
irrigation ditch companies and use non-potable irrigation water provided by those ditches.

Boulder’s ability to implement water reuse is limited because most of Boulder’s water rights are
not reusable. A relatively small portion of Boulder’s water supplies is fully consumable and
could be reused. Boulder uses return flows from those supplies to meet its augmentation and
return flow replacement requirements, and as an exchange supply.

Boulder’s water supply system is not in a designated critical water supply area. Boulder is
located in the Boulder County portion of the South Platte Northern Counties as defined by the
Statewide Water Supply Initiative (SWSI) 2010 report. According the SWSI 2010 report,
Boulder County appears to have no 2050 supply gaps.

Boulder has considered and adopted ordinances, regulations and policies that are designed to
encourage efficient water use and to respond effectively to droughts. These include mandatory
metering, Boulder’s water supply reliability criteria, support of the city’s ongoing Water

3 City of Boulder. April 2009.
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Conservation Program, Boulder’s water budgets and associated water rate structure, Boulder’s
Drought Plan and the City Manager’s authority to declare a drought and to restrict water uses,
and Boulder’s Green Points and SmartRegs programs, which “build-in” efficient water use into
new construction, redevelopment and some existing development. The water savings associated
with these ordinances, regulations and policies, while significant, cannot be readily separated
from savings resulting from other factors including the city’s Water Conservation Program.

2.1 Water Supply Reliability

During the development of its 1988 Raw Water Master Plan*, Boulder adopted water supply
reliability criteria, which set performance standards for raw water supply reliability that struck a
balance between the costs and environmental impacts of increased reliability and the
consequences of temporary water supply restrictions. Those criteria are described below.

= For water uses deemed essential to the maintenance of basic public health, safety and welfare
such as indoor domestic, commercial and industrial uses and firefighting uses, Boulder shall
make every effort to ensure reliability of supply against droughts with recurrence intervals of
up to 1,000 years.

= For that increment of water use needed to provide continued viability of outdoor lawns and
gardens, Boulder shall make every effort to ensure reliability of supply against droughts with
recurrence intervals of up to 100 years. (The phrase ‘continued viability of outdoor lawns and
gardens’ has been defined as provision, at a minimum, of the amount of water necessary to
meet the basic survival needs of outdoor landscaping in general, including trees and shrubs.)

= For that increment of water needed to fully satisfy all municipal water needs, Boulder shall
make every effort to ensure reliability of supply against droughts with recurrence intervals of
up to 20 years.

Boulder has utilized the reliability criteria to formally assess the adequacy of its water supply
system and to make water supply planning decisions. In its 2003 Drought Plan, Boulder
developed drought response triggers and related demand reduction strategies for four different
drought stages. Boulder analyzed the reliability of its water supply system, at projected buildout
water demands and assuming attainment of Boulder’s water conservation goal, against 300 years
of paleo-hydrology reconstructed from tree ring data. That analysis showed that Boulder’s water
supply system would be capable of meeting its projected buildout demands (then projected to
occur by 2020), plus a 10 percent safety factor, in a manner consistent with Boulder’s adopted
reliability criteria over the 300-year modeled period.

During 2006-2008 the city participated in a study of the vulnerability of Boulder’s water supply
system to the potential effects of climate change combined with long-term hydrologic variability
(as evidenced by 437 years of paleo-hydrology)®. That study showed that Boulder’s water
supply system appears to be sufficiently robust to meet its two most important reliability criteria
— supplying water uses deemed essential to basic public health, safety and welfare, and ensuring
continued viability of outdoor lawns and gardens - in most of the future possible climate
conditions modeled.

4 WBLA, Inc., 1988.
5 Smith et. al., 20009.
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Both of the aforementioned reliability assessments assumed that Boulder’s projected buildout
water demand would be significantly greater than what is currently projected. Also, while the
Climate Change Vulnerability Study used the best available climate change and hydrology
modeling at that time, newer and significantly improved climate modeling and hydrology data
are available. As described in Section 0, the city is updating its reliability assessment to reflect
attainment of its water conservation goal, its most recent demographic projections, the latest
available climate change information and the resulting updated water demand projections.

There are other factors, which were not explicitly addressed in the above-described reliability
assessments, that could significantly affect the city’s ability to provide municipal water supplies,
including a potential Colorado River compact call, wildland fire, infrastructure failure or a major
contamination event.

2.2 Supply-Side Limitations and Future Needs

Based on Boulder’s previous water supply reliability assessment that considered climate change,
Boulder has sufficient supplies to meet its projected future needs at the standards of its reliability
criteria under a majority of future climate scenarios. This finding will be reviewed and updated
as part of Boulder’s updated reliability assessment, which is scheduled for completion later this
year. The updated assessment will incorporate the results of the Fifth Assessment report from
the Intergovernmental Panel on Climate Change, as well as the most recent downscaled climate
modeling data developed by the State of Colorado in its Colorado Water Availability Study. The
updated assessment will also incorporate Boulder’s most recent projected buildout water
demand, as presented below.

3 Water Conservation Program Overview

3.1 History of Boulder’'s Water Conservation Program

Boulder’s initial water conservation efforts included a shift from a flat rate to a quantity charge
for water used by metered customers, and required water meters for all new residential
construction in 1952. The universal metering program was completed by 1964. The
combination of universal metering and a quantity charge resulted in a 33% short-term decline in
Boulder’s overall per capita water use from a 1956-1962 average of 226 gpcd to a 1964-1970
average of 152 gpcd. Overall per capita use gradually increased to an average of 188 gpcd by
the 1980s and 1990s but never returned to pre-1964 levels®.

Faced with increasing peak-day water demands and limited water treatment capacity, in 1988
Boulder moved from a quantity charge to a three-tiered increasing block rate structure to
encourage water conservation during the peak summer demand season. Boulder’s 1990 Treated
Water Master Plan (TWMP) recommended water conservation as the most cost effective means
of increasing system flexibility. In 1990, Boulder’s City Council approved implementation of an

6 WBLA, Inc., 1988
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enhanced Water Conservation Program with the primary purpose of deferring the expansion of
the Boulder Reservoir WTP.

The Water Conservation Program was formally established in May 1992 to direct the efforts of
reducing overall water consumption within the city and to reduce summer peak demand use. The
Water Conservation Program was adopted by City Council as a single staff (one full-time
equivalent) program and is currently managed under the Utilities Division (Utilities) under the
Public Works Department in the Water Quality and Environmental Services (WQES) Group.

In 2000, Boulder completed its Water Conservation Futures Study (WCFS), which characterized
Boulder’s treated water uses, formulated and evaluated several water conservation scenarios, and
projected Boulder’s treated water demands under each of those scenarios from a 1994-1996
baseline condition through buildout, which was then assumed to occur by 2020. Boulder
selected as its water conservation goal the WCFS’s Comprehensive Conservation Scenario
(Comprehensive Scenario), which included a range of program measures aimed at reducing both
indoor and outdoor water uses within each customer sector, as well as reducing system treated
water losses. The Conservation Scenario’s program measures were specified in terms of
adoption rates and expected savings for indoor and outdoor use for each customer sector. The
Comprehensive Scenario did not include a specific goal for Boulder’s total treated water use,
although the WCFS did project that, given the city’s demographic projections at that time,
attainment of the Conservation Scenario’s program measures would reduce Boulder’s projected
buildout water demand by 22 percent compared to projected buildout demand with no additional
water conservation (i.e. no change in 1994-1996 baseline per capita water use factors). The
Comprehensive Scenario was adopted by City Council as part of the 2000 TWMP and required
substantial revisions to the city’s existing Water Conservation Program and an increase in
funding to support adopted water conservation initiatives.

Following the city’s imposition of water use restrictions in response to severe drought conditions
in 2002, the city began examining the use of customer-specific water budgets as an alternate
method for reducing water demand in response to drought while providing more flexibility in
individual customer responses, and as a way to encourage savings in water use in a manner
tailored to individual customer’s circumstances. This process led to Boulder’s adoption of a
water budget-based rate system including a five-tiered rate structure, described in more detail in
Section 3.4.

In 2009, the city submitted the 2009 WCP to the CWCB, to comply with state law requiring
submittals of Water Conservation Plans (now Water Efficiency Plans). The 2009 WCP provided
guidance for implementing the Comprehensive Scenario, and developed customer sector-specific
water use reduction targets, expressed as percent reductions in per meter water use and percent
reductions in real and apparent water losses, compared to WCFS baseline uses, by buildout.

Boulder’s WUMP was approved in 2011 and supported continuing the city’s 2009 WCP
measures and sustaining current program funding but suggested that efforts be tailored to address
current needs. Relevant WUMP recommendations (Volume 2) include:

= Evaluating CIl water budgets

= Coordinating with Boulder’s Climate and Sustainability Division
= Targeting high volume water use customers

» Reviewing and revamping the water conservation rebate program
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The WUMP’s conservation-related recommendations have been addressed via various
conservation efforts, as discussed in Section 3.3. These programs were designed to lower peak-
day demands, delay certain capital improvement projects, reduce total water use at buildout and
meet the water conservation future goal and associated water use reduction targets discussed
above.

3.2 Current Water Conservation Program

Significant changes have been made to the Water Conservation Program since its inception in
1992. The current program focuses on all water customer sectors including single family (SF),
multifamily (MF), CIl, municipal and metered irrigation. Some of the activities are
implemented solely by the city while others are in collaboration with other entities (see Section
7.1.5). Many of these changes have been implemented based on WUMP findings and evaluation
of recent water use and trends as described in the following section.

The city’s public information and outreach efforts include working with Boulder’s largest water
users, teaming with other local efforts and enhancing public education and outreach in the
community. Advertising efforts and the location of advertisements (magazines, etc.) are
evaluated each year to ensure the water conservation message supports current water
conservation goals. Outreach efforts include direct contact with the public through school
programs, the annual Children’s Water Festival and providing specific water conservation
messages utilizing city utility bill inserts.

Substantial outreach efforts have also focused on two of Boulder’s largest water users, the
University of Colorado (CU) campus and the Boulder Valley School District (BVSD). Multiple
meetings have been held with CU facilities and sustainability staff to identify joint Boulder/CU
efforts to implement and promote water conservation. Water conservation efforts have focused
on promoting rebates and providing educational information and presentations.

Water conservation information and outreach efforts are constantly reviewed and have been
revised to focus less on Water Conservation Program advertising through magazines and journals
and more on targeted advertising. Some examples of targeted advertising include:

= Drought-specific messages online and in print ads.
= Targeted meter leak letters to customers with flagged meters (24 hours of continuous use).
= Targeted letters to customers who significantly exceed their water budget.

= Timed advertising to better align with national awareness campaigns such EPA WaterSense’s
Fix-a-Leak Week.

= Timed advertising to align with the months Boulder is dependent on storage releases.

= Coordinating on month-specific messages (e.g. July is Smart Irrigation Month and represents
a high flood risk month).

= Development of videos, online materials and greater use of social media to reduce paper
waste and enhance effectiveness.
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The Water Conservation Program-managed Water Efficiency Fund, initiated in 2003, aims to
provide matching funds for city projects that focus on water savings. All city departments are
eligible for funds at a rate of a 50/50 match. In 2010, the Water Efficiency Fund was suspended
due to limited funding, but was reinitiated in 2011 at a level of $50,000. The program is
evaluated annually and modified as needed to meet city facility water use goals based on a
matrix. The matrix is based on factors such as total water savings, block 4 and 5 water users, and
other factors.

Additionally, the City Building Code, under Plumbing Code Chapter 10-10, has provisions equal
to the International Plumbing Code relating to water efficiency requirements for fixtures to be
installed for new development. The city also has a Green Building and Green Points program as
part of the Boulder Residential Building Code. There are also SmartRegs credits for rental
properties that relate to water efficiency. Credits can be obtained under this program for meeting
sustainability requirements, including water efficiency. The city has also used land use planning
requirements to achieve additional water use efficiencies, as was done as part of the approval
process for the 29th Street Mall.

Since 2011, Boulder has annually conducted an AWWA water loss audit and monitored
municipal water loss on a quarterly basis. Annual losses from 2012-2015 averaged 7.7% of
treated water production, which according to American Water Works Association and Statewide
Water Supply Initiative (SWSI) sources is within an acceptable range. Additionally, treated
water production meters have been inspected and recalibrated.

Boulder’s existing Water Conservation Program elements are listed in Table 3-1. More details
can be found in Appendix A.

Table 3-1: List of Boulder’s Existing Water Conservation Program Elements
Water Conservation Office Slow the Flow Audits
Water Budget Rate Structure Xeriscape Demonstration Plots
Cll Audits M36 Water Audits & Loss Control Program
Xeriscape Seminars Contracted Commercial & Residential Programs
Campaigns Customer Education & Outreach
Free Ultra-Low Flow Toilet with Install Operation Water Festival
Garden-in-a-Box Program Turf Demonstration Plots
Water Efficiency Fund Leak Notices

3.3 Status of Boulder’s Current Water Conservation Goal

The city’s WUMP confirmed that most of the water use targets of the city’s water conservation
goal had been met based upon water use and demographic data available at that time. An
updated analysis, summarized in Table 3-2, reaches that same conclusion based upon 2012-2015
data. Only the target of reducing non-revenue water to less than 6 percent of treated water
production remains unmet.
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Table 3-2: Status of Boulder’s Attainment of its Water Conservation Goal

1994-1996 Water use
baseline use Water use target 2012-
(corrected percent (corrected 2015
and reduction and baseline  Wwater use
Water Use Sector updated)’ target updated)’ use’ target met?
Single Family 163 22% 127 123 yes gallons per resident per day
Multi Family 87 26% 64 58 yes gallons per resident per day
Commercial/Industrial 62 14% 53 44 yes gallons per employee per day
Municipal 6.1 1% 6.0 5.7 yes gallons per capita per day
Non-revenue water” 8.5% 29% 6.0% 9.0% no % of treated water production

1. Derived from average 1994-1996 water uses, corrected customer sector-specific population calculations, and updated estimates
of 1994-1996 service area population and employment. The outdoor portions of water uses were normalized to represent demand
under average weather conditions.

2. Derived by applying the sector-specific and system-wide water use reduction goals from the 2009 WCP to the corrected and
updated 1994-1996 baseline use.

3. Derived from average 2012-2015 water uses, service area population and employment. The outdoor portions of water uses were
normalized to represent demand under average weather conditions.

4. Total annual treated water production minus total annual metered water use.

Applying the corrected and updated water use targets shown above to the city’s current
demographic projections, which are described in Section 5.3, results in a projected buildout year
(2080) water demand of 24,973 acre-feet per year, as shown in Table 3-3.

Table 3-3: Build-out (2080) Water Demands Assuming Boulder’s Previously Adopted
Water Use Targets (updated and corrected

Water use Projected Water
Water Use Sector target Demographic Projection Demand, AF

Single Family 127 gallons per resident per day 49,767 SF residents 7,080

Multi Family 64 gallons per resident per day 86,333 MF residents 6,189
Comm./Ind./ Inst. 53 gallons per employee per day 156,500 employees 9,291
Municipal 6.0 gallons per capita per day 136,100 residents 915
Non-revenue water’ 6.0% % of treated water production 1,498

Total Treated Water Demand 147 gallons per capita per day 136,100 residents 24,973

The city’s continued efforts under its Water Conservation Program, combined with the ongoing
effects of natural replacement of existing water-using fixtures and appliances with more efficient
models, are likely to further reduce current per capita water use factors over the short term.
However, Boulder’s future water use may rise over the longer term given the potential effects of
climate change. Expected warmer temperatures are likely to increase outdoor water demands,
which may increase per capita uses in each customer sector. Similarly, if future employment
grows to reach the city’s current zoning capacity, the city’s total per capita use may rise due to
the proportionately greater amounts of ClIl water use. These issues are discussed in Sections 5.3
and 5.6. Boulder’s existing conservation goal and continued water conservation efforts are
commensurate with a “no-low regrets” strategy as the city continues to move forward on related
planning efforts, which can be reevaluated in the next WEP update in 2023. “no-low regrets” are
further described in Section 5.2.1.
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3.4 Water Use and the Block Rate Structure

Boulder had a uniform quantity charge water rate structure until 1988 when it first implemented
a three-tiered increasing block rate structure.” In December 2004, Boulder adopted a new rate
structure that combined an inclining five-tiered block rate structure with customer-specific water
budgets. This new system was not implemented until 2007, in part due to the need to purchase a
new utility billing system that could accommodate water budgets. The five-tiered block rate
structure is based on Utility-established monthly water budgets, which include indoor and
outdoor allocations. As shown in Table 3-4, customers using 60 percent of their water budget or
less are in Block 1 and are charged % of the base rate. Customers within 61 percent to 100
percent of their water budget are charged the base rate while customers exceeding their water
budget are in either Blocks 3, 4 or 5 and are required to pay increasing rates based upon the
degree to which they are over budget. Table 3-5 summarizes how the water budget for each
customer sector is calculated.

Table 3-4: Water Budgets and Five-Block Rate Structure

% of Water Block Rate
Rate Block Budget (per 1,000 gallons)
Block 1 0-60% $2.76 (¥4 base rate)
Block 2 61%-100% $3.68 (base rate)
Block 3 101%-150% $7.36 (2 x base rate)
Block 4 151%-200% $11.04 (3 x base rate)
Block 5 over 200% $18.40 (5 x base rate)

Table 3-5: Basis for Water Budgets
Accounts ’ Monthly Water Budget Calculation

Indoor allotment (7,000 gallons/month, which assumes a 4-person household) + outdoor

Single Family allotment (based on customer-specific irrigable area and seasonal watering needs).
Indoor allotment (4,000 gallons/month/dwelling unit with 1-2 bedrooms) + outdoor
Multi- Family allotment (based on customer-specific irrigable area and seasonal watering needs).

A dwelling unit with more than two bedrooms may receive an additional 1,000
gallons/month, up to a maximum indoor allocation of 7,000 gallons/month.

Outdoor allotment is 15 gallons per square foot (based on customer-specific irrigable

Irrigation Onl
9 y area and seasonal water needs).

Cll and Municipal | Cll customers may choose from the following options:

Average Monthly Use (AMU) — (Default option). The AMU budget is calculated using
the monthly average of 12 consecutive months of water use for an account, so that each
month's water budget is the same. Customers can apply to change the time frame used
for the 12-month average. (The default time frame is January through December 2005).

Historical Monthly Use (HMU) - The HMU budget is calculated using a rolling three-
month average for each individual month. For example, the average of the past three
January's use would be next year's January budget.

" The three-tier structure used Average Winter Consumption (AWC), defined as the average December-March
monthly use by each account, as the basis for the Block 1 allowance. Block 2 was set at 350 percent of Block 1 usage,
which allowed for reasonable outdoor use, with any usage above this amount charged at the highest rate in Block 3.
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Accounts ‘ Monthly Water Budget Calculation

o Indoor/Outdoor - The Indoor/Outdoor budget is comprised of both an indoor water

Cll and Municipal | gjlocation and an outdoor water allocation. The indoor allocation may be based on either
the most recent Average Winter Consumption (AWC), AMU or HMU. The outdoor
allocation is calculated based on irrigable area, including right of way, and seasonal
watering needs.

Efficiency-Standard - This option allows for a specific customized water budget. The
customer must hire a professional engineer to evaluate and recommend a personalized
indoor budget, which then must be reviewed and approved by the city. The customer will
be charged a fee for the city review.

PIF —This option is for new customers or customers who are significantly changing their
use and a larger meter is needed. Customers can buy 25%, 50% or 85% of their water
meter based on the customer’s class average for that meter size.

Notes:

1. Most outdoor budgets provide an irrigation allowance of 15 gallons per square foot, which is equivalent to
approximately 85 percent of the average irrigation water requirement (IWR) for Kentucky bluegrass assuming 80
percent irrigation efficiency. This is a reasonable allowance because the unit IWR for Kentucky bluegrass is greater
than that for other types of landscaping, and because lots are rarely planted with 100 percent bluegrass. SF
properties with more than 5,000 square feet of irrigable area have irrigation allowances of less than 15 gallons per
square foot.

2. For outdoor use, such as the irrigation of parks, some allowance may be made for increased water use to offset
damage done by higher foot traffic.

An analysis was conducted to identify the percent of accounts that exceeded 100 percent of their
water budget during 2007-2011. The number of accounts that terminated in each block was
initially summed on an annual basis to identify whether there were certain years in which a larger
number of accounts exceeded their water budget. The results indicated that, while there was a
typical percentage range of accounts that exceeded their water budget every year, there was not a
particular pattern or trend in the data.

The number of accounts that terminated in each block was then averaged on a monthly basis by
customer sector. The results of this are summarized in Table 3-6.

Results of Water Budget Analysis
Percent of Accounts Staying Within

Table 3-6: Summar

(in-budget) (out-of-budget)
Customer Sector Block 1 Block 2 Block 3 Block 4 Block 5
Single Family| 70.6% 21.0% 6.7% 1.3% 0.5%
Multifamily| 58.3% 28.7% 9.2% 2.6% 1.2%
Commercial/Industrial/Institutional| 53.3% 24.8% 13.2% 5.4% 3.4%
Municipal| 65.3% 17.8% 9.5% 4.2% 3.2%

The greatest frequencies of water budget exceedances occur during the irrigation months of May
to October, although a significant number of budget exceedances also occur during the non-
irrigation months. The SF sector has the lowest percentage of exceedances in all months of the
year. However, it should be noted that SF customers receive an indoor allotment of 7,000
gallons per month, which is relatively generous for households with less than four persons. SF
customers who do not fully use their indoor water budget can therefore use the excess portion of
their indoor budget for outdoor irrigation without exceeding their combined indoor/outdoor
water budget. As noted above, the 15 gallon per square foot irrigation allowance is sufficient to
supply approximately 85 percent of the average irrigation requirement for Kentucky Bluegrass.
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Customers who do not fully use their indoor budget for indoor uses could be irr