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Experience in developing and im
plem

ent-
ing w

ater conservation program
s over 

the past decades has resulted in a body 
of know

ledge in C
olorado and across the 

U
nited States. Th is know

ledge, com
bined 

w
ith experience, research, and analysis, 

has resulted in the developm
ent of 

“best practices” (aka best m
anagem

ent 
practices), w

hich are w
ater planning, 

m
anagem

ent and effi  ciency m
easures and 

policies designed to deliver proven w
ater 

savings and im
proved w

ater m
anage-

m
ent.

Th e C
olorado W

aterW
ise G

uidebook 
of Best Practices for M

unicipal W
ater 

C
onservation in C

olorado (Best Practices 
G

uidebook for short) is a planning tool 
prepared for the purpose of im

proving 
and enhancing w

ater effi  ciency in 
C

olorado.  Th e Best Practices G
uidebook 

off ers a detailed description of specifi c 
w

ater conservation m
easures, program

 
elem

ents, regulations, policies, and 
procedures that can be im

plem
ented by 

C
olorado w

ater providers to help ensure 
reliable and sustainable w

ater supplies 
for future generations.   

Th is sum
m

ary to the Best Practices 
G

uidebook off ers an introduction to the 
best practices and is intended as a com

-
panion piece to the full Best Practices 
G

uidebook w
hich is available for free 

dow
nload from

 C
olorado W

aterW
ise at 

http://colorado w
aterw

ise.org/.

C
olorado W

aterW
ise envisions that 

the Best Practices G
uidebook w

ill be 
used by w

ater professionals including 
w

ater providers, local governm
ents, 

consultants, building m
anagers, design 

engineers, green industry professionals, 
and others throughout the state to 
help select the m

ost sensible and cost 
eff ective w

ater conservation m
easures 

and program
s to im

plem
ent. U

tilities 
can use the Best Practices G

uidebook to 
help select w

ater conservation program
 

options to include in their conservation 
plans to be subm

itted to the C
olorado 

W
ater C

onservation Board (C
W

C
B).  

Building trade professionals m
ay use the 

Best Practices G
uidebook to determ

ine the 
m

ost sensible w
ater effi  ciency practices to 

im
plem

ent in new
 construction projects 

and existing buildings.  O
thers m

ay fi nd 
the Best Practices  G

uidebook a useful tool 
to increase w

ater effi  ciency in their local 
com

m
unity.

Preparation of the Best Practices G
uidebook 

w
as m

ade possible through grant funding 
from

 the C
olorado W

ater C
onservation 

Board.  Th e G
uidebook of Best Practices for 

M
unicipal W

ater Conservation in C
olorado 

is an essential com
panion to the w

ater 
conservation planning resources devel-
oped by the C

W
C

B and can be used by 
w

ater providers big and sm
all to help 

select appropriate, cost eff ective w
ater 

conservation program
 m

easures.

W
hat are Best Practices?

Best practices are w
ater planning, 

m
anagem

ent, and effi  ciency m
easures 

and policies designed to deliver proven 
w

ater savings and im
proved w

ater 
m

anagem
ent.  In this guidebook, prepared 

specifi cally  for C
olorado, the best 

practices are designed to assist w
ater 

Introduction

1
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providers of all sizes to develop eff ective 
w

ater conservation program
s that deliver 

real dem
and reductions am

ong existing 
custom

ers and ensure new custom
ers join 

the system
 with effi  ciency already “built in.”

A best practice is intended to encom
pass a 

broader range of actions and activiies than 
a best m

anagem
ent practice, although at 

the end of the day it is only a relatively 
m

inor sem
antic distinction.  Th e authors 

have chosen the term
 “best practice” 

rather than “best m
anagem

ent practice” 
because not all of the best practices 
described in the guide are directly related 
to m

anagem
ent of w

ater.  Som
e of the 

best practices included describe m
ethods 

to im
prove the effi  ciency of w

ater use 
w

hile others describe a regulatory fram
e-

w
ork that can be used to m

anage the 
dem

and of new
 and existing custom

ers.  

Th ese C
olorado-focused water conservation 

best practices w
ere developed to fi t 

into the C
olorado W

ater C
onservation 

Board’s guidelines for preparing a w
ater 

conservation plan.  Each best practice is 
structured sim

ilarly w
ith a clear defi ni-

tion that describes the practice itself 
as w

ell as im
plem

entation techniques, 
scope, potential w

ater savings, w
ater 

savings estim
ating procedures, cost 

eff ectiveness considerations, and refer-
ences to assist in im

plem
entation.

W
hat is Included in the 

Guidebook?
Th e G

uidebook of Best Practices for      
M

unicipal W
ater C

onservation in C
olorado 

includes the follow
ing elem

ents:

• 
D

etailed inform
ation on 14 selected 

best practice options including: 
im

plem
entation approach and m

eth-
ods, likely costs, anticipated w

ater 
savings, and barriers and challenges.

• 
G

uidance on prioritizing and select-
ing appropriate w

ater conservation 
program

 tools and m
easures for 

diff erent com
m

unities and situations.
• 

D
escriptions of appropriate utility 

best practices for w
ater m

anagem
ent 

including conservation-oriented 
rate structures and utility w

ater loss 
program

s.
• 

D
escriptions of appropriate end user 

(custom
er) indoor and outdoor best 

practice options for urban w
ater 

conservation in C
olorado.

• 
A resource guide for anyone seeking 
w

ater conservation inform
ation, 

assistance, and fi nancing in C
olorado. 

• 
A literature review

 of urban w
ater 

conservation best m
anagem

ent 
practices and best practice guidance 
docum

ents developed in C
olorado 

and elsew
here. 

Th e best practices included in the guide-
book w

ere selected and carefully review
ed 

by a project advisory com
m

ittee and a 
stakeholder com

m
ittee each com

prised 
of C

olorado w
ater conservation, w

ater 
m

anagem
ent, and green industry experts 

from
 all areas and sectors in the State.   

Th e authors and the review
 com

m
ittees 

w
orked to ensure that the descriptions, 

inform
ation, and data provided in this 

guidebook are as accurate and com
plete 

as possible.

T
he C

olorado W
aterW

ise 
G

uidebook of Best Practices for 
M

unicipal W
ater Conservation 

in Colorado is a planning tool 
prepared for the purpose 
of im

proving and enhancing 
w

ater effi ciency in C
olorado.     

2

8

 C
olorado W

aterW
ise

BEST
 

PR
A

C
T
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E 

#
1

BEST
 PR

A
C

T
IC

E #1: 
M

etering, conservation-oriented rates and tap fees, 
and custom

er categorization w
ithin billing system

Th is best practice im
pacts the w

ay utilities charge new
 custom

ers w
hen they join 

the system
, bill their existing custom

ers for the w
ater they use, and understand w

ho 
custom

ers are and w
hich custom

ers m
ight benefi t from

 im
proved w

ater effi  ciency. 
Th is best practice can also include advanced m

etering system
s that provide leak 

detection and real tim
e use data for custom

ers.

M
etering 

M
easuring use and billing custom

ers for w
hat they use is fundam

ental to all w
ater 

conservation eff orts.  C
olorado already has a m

andatory m
etering requirem

ent for 
system

s w
ith m

ore than 600 taps (C
R

S 37-97-103). C
ustom

ers w
ho pay for how

 
m

uch w
ater they use, consum

e less w
ater. Adoption of sm

art m
eters, that can be 

used to notify custom
ers of leaks and provide real tim

e consum
ption inform

ation, 
is also encouraged. 3
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R
ate structure

A num
ber of conservation-oriented 

pricing system
s have been successfully 

im
plem

ented across the U
.S., including 

w
ater budget-based rates, increasing 

block rates, and seasonal rates.  U
tili-

ties in C
olorado that have im

plem
ented 

conservation-oriented rate structures 
include: D

enver W
ater, D

urango, Boul-
der, Fort C

ollins, C
olorado Springs, 

G
lenw

ood Springs, Aurora, and m
any 

others.

Tap or connection fees
Tap fees can be developed based on 
anticipated future dem

and. By tying tap 
fess to m

ore  effi  cient fi xtures, developers are 
encouraged to im

plem
ent water conserving 

fi xtures and landscapes from
 the very 

beginning. Linking tap fees to w
ater 

budgets w
ill insure that the low dem

ands 
projected w

hen tap fees are paid w
ill 

actually be observed over tim
e.

C
ustom

er categorization and 
inform

ation
To eff ectively plan, im

plem
ent and 

evaluate conservation m
ore precisely, 

categorization of custom
ers is highly 

encouraged. R
esidential custom

ers can 
be categorized as single fam

ily or m
ulti-

fam
ily. M

ulti-fam
ily should include 

the num
ber of units served by each 

tap.  N
on-residential custom

ers can be 
categorized based on N

orth A
m

erican 
Industry C

lassifi cation System
 (N

A
IC

S) 
codes.  H

aving this inform
ation in the 

utility billing and custom
er inform

ation 
system

 is trem
endously useful.  Th is is 

not a w
ater saver by itself, but is a foun-

dational im
provem

ent that benefi ts a 
program

 over the long haul, and m
akes 

planning and evaluation m
ore eff ective.  

Th is is very im
portant if w

ater budgets 
are going to be used.

Estim
ated savings potential

Estim
ated savings potential

M
etering: 10 – 40%

 reduction vs. un-m
etered.

R
ate structure:  Varies by structure and rates. R

eduction range =
 0 – 30%

.
Tap fees:  Varies by m

ethod.  Effi cient buildings have been show
n to use 

30 - 70%
 less w

ater.  Linking tap fees to dem
ands w

ill encourage           
conservation.
C

ustom
er categorization: N

one.

T
his best practice im

pacts 
the w

ay utilities charge 
new

 custom
ers w

hen they 
join the system

, bill their 
existing custom

ers for the 
w

ater they use, and 
understand w

ho custom
ers 

are and w
hich custom

ers 
m

ight benefi t from
 

im
proved w

ater effi ciency. 

4
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PR
A

C
T

IC
E 

#
2

Integrated resources planning (IR
P) 

is a com
prehensive planning eff ort 

that incorporates w
ater conservation 

program
s as another option for m

eeting 
future needs.  IR

P encom
passes least-

cost analyses of dem
and and supply 

options that com
pares supply-side and 

dem
and-side m

easures on a level playing 
fi eld and results in a w

ater supply plan 
that keeps costs as low

 as possible w
hile 

still m
eeting all essential planning 

objectives.

K
ey com

ponents of integrated resource 
planning are:
•  equal treatm

ent of supply-side and  
    dem

and-side options,
•  clear objectives,
•  consideration of supply-side and  
    dem

and-side reliability,
•  an open process,

•  integrating engineering analysis w
ith  

    a range of policy objectives,
•  a planning horizon or future design  
    year,
•  explicit consideration of uncertainty, 
•  dem

and m
onitoring.

G
oal setting is part of the IRP process, 

but is im
portant in its ow

n right.  
Establishing dem

and m
anagem

ent goals 
or targets provides a clear vision for the 
com

m
unity and provides incentive for 

developing program
s to m

eet the goals.

D
em

and m
onitoring provides regular 

feedback on consum
ption patterns in a 

utility.  Tracking dem
ands over tim

e is 
essential for determ

ining if a conservation 
program

 is achieving the desired results.  
W

ithout dem
and m

onitoring there is no 
w

ay to determ
ine if a conservation goal 

has been achieved.

BEST
 PR

A
C

T
IC

E #
2: 

Integrated resources planning, goal-setting, and           
dem

and m
onitoring

Estim
ated savings potential

Estim
ated savings potential

A
 plan by itself doesn’t save w

ater.  A
 utility w

ithout a conservation plan 
doesn’t save w

ater either.

5
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leaks or other problem
s w

ith the system
.  

Apparent losses are due to m
eter inac-

curacy, unauthorized consum
ption, and 

data handling errors.  C
ost and benefi t 

considerations drive im
plem

entation 
actions in the recom

m
ended m

ethodology, 
described in detail in the AW

W
A M

36 
M

anual.

W
ater loss control represents the eff orts 

of w
ater utilities to provide stew

ardship 
and accountability in their operations 
and sets a positive exam

ple for custom
ers. 

W
ater auditing and loss control give 

w
ater utilities the potential to conserve 

signifi cant volum
es of treated w

ater 
by reducing real losses and to increase 
revenue by reducing apparent losses.  
W

ater loss control is a foundational, 
cost-eff ective w

ater conservation practice 
that should be im

plem
ented by all 

providers in C
olorado.  

  

BEST
 

PR
A

C
T

IC
E 

#
3

W
ater loss control is the practice of system

 
auditing, loss tracking, infrastructure 
m

aintenance, leak detection and leak 
repair for w

ater utilities. Leak detection 
and repair are fam

iliar w
ater agency 

practices, but true w
ater loss control is 

m
ore pragm

atic than sim
ply fi nding and 

fi xing leaks. Auditing a w
ater distribution 

system
 for real and apparent losses and 

evaluating the costs of those losses is the 
foundation of w

ater loss control.  C
ost 

and benefi t considerations drive im
ple-

m
entation actions in the recom

m
ended 

m
ethodology, described in detail in the 

Am
erican W

ater W
orks Association M

36 
M

anual (2009).

Auditing a w
ater distribution system

 for 
real and apparent losses and evaluating 
the costs of those losses is the foundation 
of w

ater loss control.  Real losses are 
actual physical losses of w

ater due to 

BEST
 PR

A
C

T
IC

E #
3:

System
 w

ater loss control

Estim
ated savings potential

Estim
ated savings potential

W
ater savings from

 w
ater loss m

anagem
ent program

s depend entirely on 
the ongoing level of loss.  It should be the goal of all w

ater providers to 
lim

it real and apparent losses to econom
ically effi cient levels.

6
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A conservation coordinator is critical 
for every utility aim

ing to reduce w
ater 

dem
and. A “go to” person for w

ater 
conservation is essential to the successful 
im

plem
entation and m

anagem
ent of 

w
ater conservation program

s. For large 
w

ater utilities, the job of w
ater conserva-

tion coordinator is a full tim
e job. Sm

all 

utilities m
ay not have suffi  cient resources to 

have a dedicated conservation coordinator. 
Sm

all agencies should select a staff  m
em

ber 
who has other prim

ary assignm
ents to be 

the designated conservation coordinator 
– the person responsible for planning and 
im

plem
enting water conservation eff orts.

Ideally, a conservation coordinator 
needs to have equal footing w

ith other 
resource planning divisions. A conser-
vation coordinator w

ho cannot sit at 
the table w

ith other m
anagers w

ill only 
coordinate w

hat is given and not be part 
of the supply discussion.

Successful conservation program
s need 

leadership.  Th e fundam
ental responsibilities 

of a w
ater conservation coordinator or 

program
 m

anager are to: 
•  D

evelop (or supervise developm
ent  

    of) the utility’s w
ater conservation     

    plan.
•  O

rganize and direct im
plem

entation  
    of the conservation plan.
•  Track, m

onitor, and evaluate w
ater  

    conservation program
s.

BEST
 PR

A
C

T
IC

E #
4: 

C
onservation coordinator

Estim
ated savings potential

Estim
ated savings potential

A
 conservation coordinator alone doesn’t save w

ater, but 
a coordinator (or som

eone fi lling that role) is essential to 
successful plan and program

 im
plem

entation.

7

BEST
 

PR
A

C
T

IC
E 

#
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A w
ater w

aste ordinance is a local 
regulation that explicitly prohibits the 
w

aste of w
ater. W

aste includes things 
such as irrigation runoff , irrigation that 
occurs on a prohibited day and/or tim

e, 
leaks, use of ineffi  cient fi xtures and 
appliances, or use of w

asteful com
m

er-
cial or industrial processes (i.e. poorly 
controlled cooling tow

ers).

C
onservation through ordinance can 

have lim
itations. Enforcem

ent is a key 
piece of m

aking an ordinance eff ective 
and enforcem

ent requires staff  resources. 
Additionally, som

e entities such as special 
districts m

ay lack proper jurisdiction 
to enact a w

ater w
aste prohibition 

ordinance.

A w
ater w

aste ordinance is an im
portant 

regulatory tool for w
ater utilities that 

serves several useful purposes:  

BEST
 PR

A
C

T
IC

E #
5:

W
ater w

aste ordinance

• 
Establishes the im

portance of w
ise 

w
ater stew

ardship in a com
m

unity 
and establishes a utility’s intent to 
put its w

ater resources to m
axim

um
 

benefi cial use.
• 

Establishes penalties for the blatant 
w

aste of w
ater.  Such an ordinance 

em
pow

ers local offi  cials to target 
hands-on assistance and education 
as w

ell as issue w
arnings and fi nes. 

• 
Provides an im

portant regulatory 
“stick” during a drought w

hen agen-
cy-w

ide restrictions are put in place 
and enforcem

ent is required to 
ensure w

ater supplies are adequate.
• 

W
ithout a w

ater w
aste ordinance, 

a utility m
ay be pow

erless to act 
against egregious and profl igate 
w

aste of w
ater.  

Estim
ated savings potential

Estim
ated savings potential

Savings depend upon publicity and enforcem
ent – m

uch like traffi c law
s. 

H
aving an ordinance provides a legal basis for enforcem

ent and drought 
m

anagem
ent. It also aids in peak dem

and m
anagem

ent.

8

BEST
 

PR
A

C
T

IC
E 

#
5
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BEST
 

PR
A

C
T

IC
E 

#
6

BEST
 PR

A
C

T
IC

E #
6:

Public inform
ation and education

9
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Public inform
ation and education 

encom
pass social m

arketing, school 
education, public outreach and education, 
and other inform

ation eff orts aim
ed at 

raising aw
areness and fostering a culture 

of conservation and behavior change. 
An elem

ent of public inform
ation and 

education is required in nearly all 
other best practices in this guidebook.  
C

entral com
ponents of this best practice 

include eff ectively com
m

unicating the 
value of w

ater, and delivering consistent 
and persistent m

essages.  Th is best practice 
also includes m

easures to provide 
custom

ers w
ith tim

ely inform
ation on 

their w
ater consum

ption and alerts if 
unusual usage or leakage is detected.
W

ater conservation program
s cannot 

hope to succeed w
ithout a public 

inform
ation and education com

ponent.  
Som

etim
es public inform

ation by itself 
com

prises a utility’s entire w
ater conser-

vation program
, but for m

ost agencies 
it is the m

ortar that holds together 
all other program

 elem
ents.  R

aising 
aw

areness about conservation and w
ater 

use is fundam
ental to getting people to 

take the next step and doing som
ething 

practical that saves w
ater directly.

U
tilities should not rely on any w

ater savings from
 a public outreach 

cam
paign alone.  C

onservation outreach program
s help establish a culture 

of w
ise w

ater stew
ardship w

hich over tim
e results in behavior change 

and effective action such as replacing ineffi cient fi xtures and appliances.  
Successful conservation m

arketing efforts increase participation levels in 
other utility sponsored program

s, such as landscape audits or rebates.

Estim
ated savings potential

Estim
ated savings potential

C
onservation outreach 

program
s help establish 

a culture of w
ise w

ater 
stew

ardship w
hich over 

tim
e results in behavior 

change and effective 
action.
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Landscape w
ater budgets address land-

scape w
ater use and encourage effi  ciency.  

W
ater budgets com

pare actual m
etered 

consum
ption against the legitim

ate 
outdoor w

ater needs of the custom
er 

based on landscape area, plant m
aterials, 

and w
eather conditions. Th e custom

er is 
provided inform

ation about their irriga-
tion practices and effi  ciency.

BEST
 PR

A
C

T
IC

E #7:
Landscape w

ater budgets, inform
ation, and 

custom
er feedback

Inform
ation is pow

er. Landscape w
ater 

budgets provide essential inform
ation to 

help custom
ers m

anage their w
ater use: 

• 
H

ow
 m

uch w
ater w

as required?  
• 

H
ow

 m
uch w

ater w
as used?

• 
W

hat is the effi  ciency of use at this 
site?
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m
ary

Estim
ated savings potential

Estim
ated savings potential

Varies.  M
any landscapes are already irrigated at an effi cient level and for 

custom
ers w

ho use less than effi ciency levels, budgets have the potential 
to increase consum

ption.  Effi cient irrigation practices have the capability 
of reducing landscape w

ater by up to 35%
.  W

ater budgets, particularly 
w

hen linked w
ith an increasing block rate structure, can lead to signifi cant 

reductions in w
ater use.  A

fter im
plem

enting budget-based rates, C
entennial 

W
ater and Sanitation D

istrict reported a 25%
 reduction in dem

and.

Because m
any landscapes, particularly 

turf, can accept excess irrigation w
ithout 

dam
age m

any irrigators are not aw
are of 

w
hether they are using w

ater effi  ciently 
or grossly over-irrigating.  A landscape 
w

ater budget provides a reasonable target 
level of w

ater use that is custom
ized for 

each custom
er and landscape.  W

ater 
budgets help w

ater users better under-
stand their consum

ption patterns and 
m

ake sound decisions about how
 to best 

m
anage irrigation properly.  

W
ater budgets provide utilities w

ith a 
pow

erful tool for identifying w
hich 

custom
ers are over-irrigating and could 

m
ost benefi t from

 effi  ciency im
provem

ents.  
W

ater budgets can be incorporated into a 
utility rate structure as has been done in 
C

astle R
ock, C

entennial W
ater and 

Sanitation D
istrict, and Boulder, but 

they are also useful in their ow
n right 

outside of a rate structure as a tool for  
assessing w

ater use.

W
ater budgets 

help water users 
better understand 
their consumption 
patterns and make 
sound decisions 
about how to 
best manage their 
property.12
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Th e key concept of this best practice is 
creating landscapes that are “w

ater sm
art 

from
 the start.” C

reating rules for new
 

landscape and irrigation system
 design 

and installation is a relatively inexpensive 
w

ay to aff ect landscape w
ater use. Proper 

installation and m
aintenance are needed 

BEST
 PR

A
C

T
IC

E #
8:

R
ules and regulations for landscape design and installa-

tion and certifi cation of landscape professionals

to create and m
aintain w

ater-effi  cient 
irrigation. A second pow

erful tool is 
m

inim
um

 training requirem
ents and 

certifi cation for landscape irrigation 
professionals. Th ese requirem

ents can 
function in concert as trained and certi-
fi ed professionals are in the best position 
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m
ary

Estim
ated savings potential

Estim
ated savings potential

A
 2002 study in C

olorado Springs com
pared w

ater use betw
een a tra-

ditional landscape and tw
o landscapes developed using the principles of 

X
eriscape. T

he study found w
ater savings ranging from

 22%
 - 63%

 after 
im

plem
enting the rules and regulations set forth in the 1998 C

olorado 
Springs Landscape C

ode and D
esign M

anual. Typical savings from
 land-

scape regulations range from
 15 - 35%

.  C
ontractor certifi cation has 

unm
easured w

ater saving benefi ts. 

to design and install w
ater effi  cient 

landscapes and irrigation system
s that 

m
eet m

andated standards.

In C
olorado, urban landscape irriga-

tion accounts for 40 percent or m
ore 

of the total annual w
ater dem

and for 
a utility.  Im

proving the effi  ciency of 
w

ater use on urban landscapes is perhaps 
the single m

ost im
portant urban w

ater 

conservation eff ort than can be m
ade in 

C
olorado.

C
olorado’s population is expected to 

double over the next 40 years.  If all new
 

landscapes in C
olorado are designed, 

installed and m
aintained w

ith w
ater 

effi  ciency as a priority there is trem
endous 

potential to reduce future dem
ands 

below
 w

hat they m
ight be otherw

ise.

In Colorado, urban landscape irrigation accounts 
for 40 percent or more of the total annual 
water demand for a utility.

14
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H
ow

 w
e design, install, and m

aintain 
our landscapes and irrigation system

s 
can greatly im

pact the am
ount of w

ater 
needed to keep the plants alive and 
healthy.  Th is best practice describes key 
considerations for m

axim
izing w

ater 
effi  ciency through the proper design, 
installation, and m

aintenance of new
 

and existing landscapes and irrigation 
system

s.  Th e inform
ation presented 

here is largely based on the w
ork of the 

BEST
 PR

A
C

T
IC

E #
9:

W
ater effi cient design, installation, and m

aintenance 
practices for new

 and existing landscapes

G
reen Industries of C

olorado (G
reenC

O
) 

published in their 2008 BM
P guide.

Irrigation m
ust be addressed w

ith a 
system

s approach that includes design, 
installation, and m

aintenance as w
ell 

as the selection of plant m
aterials and     

individual irrigation technologies. Edu-
cation of those operating and m

aintaining 
system

s should not be overlooked.

Landscape design, installation, and 
m

aintenance practices off er a non-  
regulatory approach to im

proving out-
door w

ater use effi  ciency.  Proper design 
and installation can ensure landscapes 
are capable of thriving on less w

ater.  
M

aintenance practices can help preserve 
and ensure conservation savings.  Th is 
best practice is w

ide ranging and includes 
m

any com
m

only used everyday practices.
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Best Practices G
uidebook Sum

m
ary

Estim
ated savings potential

Estim
ated savings potential

A
pplies to new

 and existing landscapes.  Savings potential of a landscape     
designed, installed, and m

aintained for w
ater effi ciency can be a 35%

 
reduction in annual irrigation use or m

ore according to G
reenC

O
.  

D
esigning the landscape to m

eet a w
ater budget target can establish a savings 

level. M
any landscapes are already irrigated at an effi cient level.  Proper on-

going m
aintenance helps preserve the w

ater effi ciency of the original design.

Th e seven basic principles of X
eriscape, 

developed years ago by D
enver W

ater 
(and others), rem

ain the fundam
ental 

underpinning for conservation-oriented 
landscapes.  Th ese principles are: planning 
and design, soil im

provem
ent, group-

ing plants w
ith sim

ilar w
ater dem

ands, 
practical turf areas, effi  cient irrigation, 
m

ulching, and appropriate m
aintenance.  

In the H
andbook of W

ater U
se and 

C
onservation, Am

y V
ickers adds one 

additional principal to this foundational 
list: selection of native and low

-w
ater-

use plants.

Proper design, 
installation, and 
maintenance 
can ensure 
landscapes 
are capable of 
thriving on less 
water.

16
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Th e effi  ciency of an irrigation system
 can 

greatly im
pact the am

ount of w
ater that 

is used in the landscape.  O
ver tim

e, even 
a well designed and properly installed 
irrigation system

 becom
es less effi  cient 

unless it is w
ell m

aintained and oper-
ated for m

axim
um

 effi  ciency.  Th is best 
practice describes key considerations for 
m

axim
izing w

ater effi  ciency through 
the use of regular irrigation effi  ciency 
evaluations.  

Landscape irrigation accounts for m
ore 

than half of all potable w
ater used in 

C
olorado. Im

proving the effi  ciency of 
w

ater use on urban landscapes is perhaps 
the single m

ost im
portant urban w

ater 
conservation eff ort that can be m

ade in 
C

olorado.  

Irrigation effi  ciency evaluations off er a 
non-regulatory approach to im

proving 

BEST
 PR

A
C

T
IC

E #10:
Irrigation effi ciency evaluations

outdoor w
ater use effi  ciency.  Proper 

operation of the irrigation system
 reduces 

w
ater use by ensuring that the landscape 

receives the appropriate am
ount of w

ater 
w

hen it is needed.  Regular m
aintenance 

practices help to ensure the health and  
appearance of the landscape and to 
preserve and ensure conservation savings.    

Th e Irrigation Association C
ertifi ed 

Landscape Irrigation Auditor Training 
M

anual (IA 2002, 2007) is the funda-
m

ental com
panion docum

ent to this 
best practice.  Practices recom

m
ended 

by the Irrigation Association have been 
adapted for G

reenC
O

 BM
Ps and provide 

recom
m

endations on the m
ethods and 

practices for perform
ing w

ater effi  ciency 
evaluations in C

olorado.  Th ese BM
Ps 

were developed w
ith broad stakeholder 

support and form
 the foundation for the 

best practices described in this section.

Estim
ated savings potential

Estim
ated savings potential

If recom
m

endations are im
plem

ented, savings can range from
 5 - 40%

.    
Savings depend upon the severity of problem

s at each site, the level of over-
irrigation prior to the evaluation, and im

plem
entation of recom

m
endations.
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m
ary

M
any C

olorado com
m

unities w
ith high 

grow
th rates anticipate increasing w

ater 
dem

and that w
ill exceed current supplies. 

W
ater conservation m

easures that are 
“built in” to new

 buildings can help slow
 

the grow
th of new

 w
ater dem

ands.  Th is 
best practice describes w

ater effi  ciency 
specifi cations that w

ater utilities can m
ake 

voluntary or m
andatory for new residential 

and non-residential developm
ent w

ithin 
their service areas.

Th is best practice presents a fram
ew

ork 
for incorporating “built-in” indoor 
w

ater effi  ciency in all new
 construction.  

Increased interest in “green” building 
and green building program

s like LEED
 

(Leadership in Energy and Environm
ental 

D
esign) presents opportunities for w

ater 
utilities to prom

ote water effi  ciency in new
 

construction.  H
owever, green building 

program
s including LEED

 are voluntary 
and have largely focused on energy conser-
vation and in som

e cases w
ater effi  ciency 

w
as only added as an afterthought. 

Fortunately this situation is im
proving as 

new
 specifi cations are rolled out.  

Th e concept of “sm
art from

 the start”, 
w

hen applied to w
ater conservation, 

m
eans that new

 properties that join a 
w

ater system
 are effi  cient at the outset.  

Th is is a best practice because it costs very 
little to im

plem
ent and it m

eans new
 

custom
ers w

ill use signifi cantly less w
ater 

and w
ill not require w

ater conservation 
interventions for the foreseeable future.  
N

ew
 custom

ers benefi t from
 reduced 

w
ater bills, the w

ater system
 benefi ts 

from
 reduced grow

th in dem
and, and 

scarce conservation program
 funds can be 

directed tow
ard existing custom

ers.

BEST
 PR

A
C

T
IC

E #11: 
R

ules for new
 construction

H
igh effi ciency hom

es are expected to use approxim
ately 15 - 30%

 less indoors than standard new
 hom

es.  Sim
ilar 

reductions are expected for m
ulti-fam

ily properties.  H
igh effi ciency non-residential (com

m
ercial, industrial and 

institutional ) buildings are expected to use approxim
ately 15 - 25%

 less indoors than standard buildings.

Estim
ated savings potential

Estim
ated savings potential
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Th e goal of this best practice is to 
increase the installation rate of w

ater 
effi  cient fi xtures and appliances and 
to rem

ove ineffi  cient and w
asteful 

devices from
 the service area in favor of 

effi  cient products.  Various m
eans are 

used to spur custom
ers into replacing 

products. In som
e program

s, custom
ers 

are sim
ply given hardw

are that is m
ore 

w
ater effi  cient. Faucet and show

erhead 
replacem

ent program
s often take this 

tact. Rebates and vouchers are also 
im

portant tools for coaxing custom
ers 

to replace devices w
ith m

ore w
ater 

effi  cient m
odels.  

BEST
 PR

A
C

T
IC

E #12:
H

igh-effi ciency fi xture and appliance replacem
ent 

for residential and non-residential sectors

A “retrofi t on reconnect” ordinance 
m

ay be the m
ost eff ective and least-cost 

im
plem

entation m
ethod for accelerating 

installation of effi  cient fi xtures and    
appliances.  Th ere are a variety of w

ays 
this type of ordinance can be w

ritten 
and im

plem
ented, but the general 

concept is that w
hen a property is sold 

or changes hands, the new
 ow

ners or 
occupants m

ust sign up for w
ater service 

– i.e. reconnect to the system
.  As a 

condition of providing w
ater service 

to the property, the w
ater provider can 

require that designated fi xtures and 
appliances be upgraded to m

eet current 
plum

bing code and effi  ciency standards.
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 C

olorado W
aterW

ise

BEST
 

PR
A

C
T

IC
E 

#
12



25

Estim
ated savings potential

Estim
ated savings potential

• 
H

igh-effi ciency toilets (H
ET

) using 1.28 gallons per fl ush (gpf) or less vs. 
3.5 gpf toilet = saves approx. 8,000 - 20,000 gallons per household per 
year.  

• 
H

ET
 vs. U

ltra-low
 fl ush toilets (U

LF) using 1.6 gpf = approx. 1,500 gallons 
per year. 

• 
H

igh-effi ciency clothes w
asher vs. standard top loader = saves approx. 

5,000 - 20,000 gallons per household per year. 
• 

1 gallon per m
inute (gpm

) faucets vs. 2.2 gpm
 faucets saves 2,000 - 10,000 

gallons per household per year.
• 

2.0 gpm
 show

erhead vs. 2.5 gpm
 show

erhead saves approxim
ately 0 - 5,000 

gallons per household per year.

Program
s relying on rebates or vouch-

ers m
ust carefully assess the econom

ic 
trade off s in order to m

axim
ize benefi ts. 

Incentives are best targeted to custom
ers 

w
ith high dem

and w
ho w

ould be unlikely 
to take action in absence of an incentive.  
Incentive program

s m
ust also guard 

against custom
ers w

ho w
ould purchase 

new
 fi xtures or appliances regardless of 

the fi nancial incentives (i.e. free riders). 
W

ater utilities should m
aintain lists of 

equipm
ent eligible for incentive program

s. 
Th ese lists m

ight include hundreds of 
m

akes and m
odels. O

ne w
ay to stream

line 
this process is to rely on the EPA’s W

ater-
Sense labeled products. Th ese products 
are intended to use at least 20%

 less w
ater 

than conventional devices.

20
Best Practices
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*T
he savings that can be achieved 

in the non-residential sector 
through the replacem

ent of 
dom

estic fi xtures and through 
specialized equipm

ent (described 
in m

ore detail in Best Practice 
14) are substantial, but less 
defi nitively quantifi ed because of 
the variability inherent in non-
residential dem

and.

26

 C
olorado W

aterW
ise

W
ater surveys and evaluations (frequently 

referred to as “audits”) that identify w
ater 

savings opportunities and educate cus-
tom

ers are a fundam
ental com

ponent of 
residential w

ater conservation program
s.  

Although often off ered to all custom
ers, 

high volum
e custom

ers should be 
targeted fi rst to m

axim
ize w

ater savings 
and m

inim
ize program

 expenses.

R
esidential w

ater use evaluations 
cover both indoor and outdoor use and 
identify concrete m

ethods for reducing 
w

ater use in a hom
e.  W

ater surveys 
often reveal leaks and unintended w

ater 

BEST
 PR

A
C

T
IC

E #13:
R

esidential w
ater surveys and evaluations targeted at 

high dem
and custom

ers

usage that som
e custom

ers are sim
ply 

not aw
are of.  W

ater surveys are also 
an excellent w

ay for w
ater utilities to 

extend custom
er service beyond m

etering 
and billing and to help custom

ers save 
w

ater and m
oney.

Targeting is essential because program
 

budgets are lim
ited and not all households 

can achieve m
easurable w

ater savings.  
O

nce targeted, w
ater surveys present 

utilities w
ith the opportunity to w

ork 
w

ith their highest use custom
ers to 

achieve m
eaningful dem

and reductions. 

Estim
ated savings potential

Estim
ated savings potential

Surveys by them
selves don’t save w

ater, but they often spur savings.    
C

onsider im
pacts to w

astew
ater fl ow

 too.  Elim
inating ineffi cient w

ater 
uses should be able to reduce annual consum

ption by 10 – 20%
 after  

im
plem

enting the recom
m

endations of a carefully conducted site audit.
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Specialized non-residential surveys and 
equipm

ent effi  ciency im
provem

ents 
reduce w

ater dem
ands in the com

m
ercial, 

institutional and industrial (C
II) sector.  

Th is best practice specifi cally excludes 
toilets, showers, and faucets (i.e. fi xtures 
found in residential and non-residential 
accounts); however, part of the survey 
process involves identifying all dom

estic 
fi xtures that should be upgraded to im

-
prove effi  ciency.

N
on-residential accounts are m

ade up of 
custom

ers in the com
m

ercial, industrial 
and institutional sector by and large. In 
m

any utilities, non-residential dem
and 

accounts for 20%
 - 40%

 of total annual 
w

ater use. 

Th e end uses of w
ater in non-residential 

accounts are m
ore diverse and com

plex 
than for residential custom

ers. N
on-

residential w
ater users are heterogeneous, 

and each business or institution m
ay have 

unique and diff ering w
ater use patterns.  

Seasonal and tim
e of day variations in 

w
ater use m

ay be m
ore pronounced for 

non-residential custom
ers.

N
on-residential custom

ers include: 
schools, superm

arkets, car w
ashes, offi  ce 

buildings, restaurants, hotels, prisons, 
hospitals, airports, am

usem
ent parks, 

m
anufacturing plants, churches, univer-

sities, recreation centers, and m
any other 

types of facilities and businesses.  Th e end 

BEST
 PR

A
C

T
IC

E #14:
Specialized non-residential surveys, audits, and equip-
m

ent effi ciency im
provem

ents
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uses of w
ater w

ithin the non-residential 
sector are as diverse as the sector itself 
and includes irrigation, toilets, faucets, 
showers, evaporative cooling, dishw

ashing, 
ice m

achines, sw
im

m
ing pool refi lling 

and backw
ash, decorative fountains, 

w
ater cooled equipm

ent, autoclaves, 
dialysis m

achines, car w
ashes, pavem

ent 
w

ashing, and the list goes on and on.

Targeting specifi c sectors and end uses, such 
as replacing water-cooled ice m

achines in 
restaurants, m

ay result in signifi cant 
w

ater savings but utilities w
ith lim

ited 
conservation resources m

ay fi nd it diffi  -

cult to im
plem

ent a broad array of non-
residential program

s.  Establishing useful 
custom

er categories w
ithin the utility 

billing database (as described in Best 
Practice 1) allow

s an agency to determ
ine 

w
hich type of non-residential custom

ers 
use the m

ost water in sum
m

er or w
inter 

and provides a sound basis for estab-
lishing a m

anageable and cost-eff ective 
non-residential dem

and m
anagem

ent 
program

.  Som
etim

es im
plem

enting 
conservation m

easures at a sm
all num

ber 
of high-dem

and, non-residential sites 
can im

pact overall w
ater use m

easurably.

T
he range of savings w

ill vary greatly and depend entirely on the m
easures 

im
plem

ented at the site.   A
s part of the 2000 A

W
W

A
 C

om
m

ercial and 
Institutional End U

ses of W
ater study it w

as estim
ated that m

any non-
residential sites have the potential to conserve betw

een 15 - 50%
 of their 

current dem
and (D

ziegielew
ski et. al. 2000). 

Estim
ated savings potential

Estim
ated savings potential

In m
any utilities, 

non-residential 
dem

and accounts 
for 20%

 to 40%
 

of total annual 
w

ater use.
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Best Practices G
uidebook Sum

m
ary

Funding for Best Practices Im
plem

entation
Funding for Best Practices Im

plem
entation

T
he C

olorado W
ater C

onservation Board adm
inisters the W

ater Effi ciency G
rant 

Program
 for w

ater conservation planning and m
easure im

plem
entation. 

T
he G

uidebook of Best Practices for M
unicipal W

ater C
onservation in C

olorado 
can be used as a reference to develop m

ore effective w
ater conservation plans as 

w
ell as prioritizing im

plem
entation of w

ater conservation program
s and m

easures. 

U
tilities that w

ish to im
plem

ent m
easures from

 this guidebook m
ay be eligible to 

receive grant funding from
 the C

W
C

B to assist w
ith im

plem
entation.  D

etails for 
the W

ater Effi ciency G
rant Program

 can be found at:
http://cw

cb.state.co.us/C
onservation/W

aterEffi ciencyG
rantProgram

30

T
he m

ission of C
olorado W

aterW
ise is to prom

ote and facilitate the effi cient 
use of C

olorado’s w
ater. 

C
olorado W

aterW
ise is the voice for w

ater conservation in C
olorado.  Since 

2001, C
olorado W

aterW
ise has provided support to w

ater professionals, w
ater 

providers, and com
m

unities across C
olorado em

pow
ering them

 to offer m
ore 

responsive, and effective program
s to their ow

n custom
ers, clients, and citizens. 

A
dditional inform

ation about C
olorado W

aterW
ise can be found at 

w
w

w
.coloradow

aterw
ise.org.


