
RESOLUTION NO. 49-96 

A RESOLUTION ADOPTING CITY OF GRAND JUNCTION WATER CONSERVATION 
PLAN 

R e c i t a l s : 

Under the p r o v i s i o n s o f Colorado law w i t h i n f i v e years o f June 4, 
1991 each m u n i c i p a l i t y , agency and u t i l i t y , i n c l u d i n g any 
p r i v a t e l y owned u t i l i t y , or o t h e r p u b l i c l y owned e n t i t y w i t h a 
l e g a l o b l i g a t i o n t o s u p p l y , d i s t r i b u t e o r o t h e r w i s e p r o v i d e 
domestic, commercial, i n d u s t r i a l or p u b l i c f a c i l i t y customers w i t h 
water a t r e t a i l and which has a t o t a l demand of two thousand a c r e 
f e e t o r more o f water each year s h a l l p r e p a r e , adopt and implement 
a water use e f f i c i e n c y p l a n . 

The water use e f f i c i e n c y p l a n s h a l l be p u b l i c l y a v a i l a b l e and 
c o n s i d e r e d and a f t e r due c o n s i d e r a t i o n s h a l l be implemented to 
encourage e f f i c i e n t water u s e . 

The manner i n which the water p r o v i d e r d e v e l o p s , adopts, makes 
p u b l i c l y a v a i l a b l e and implements the p l a n i s d i s c r e t i o n a r y so 
l o n g as the p l a n c o n s i d e r s c e r t a i n water s a v i n g measures i n c l u d i n g 
but not l i m i t e d t o water e f f i c i e n t f i x t u r e s and a p p l i a n c e s , low 
water use landscape and e f f i c i e n t i r r i g a t i o n , water reuse, 
d i s t r i b u t i o n system l e a k r e p a i r , p u b l i c e d u c a t i o n and 
d i s s e m i n a t i o n o f i n f o r m a t i o n r e g a r d i n g water s a v i n g and 
e f f i c i e n c y . The p l a n must a l s o p r o v i d e a program f o r 
im p l e m e n t a t i o n and must c o n t a i n a statement c o n c e r n i n g the r o l e of 
water use e f f i c i e n c y i n the water p r o v i d e r s s u p p l y , d e l i v e r y and 
p l a n n i n g . 

The C i t y of Grand J u n c t i o n as a covered water p r o v i d e r has 
p r e p a r e d a Water Conservation Master Plan pursuant to and 
c o n s i s t e n t w i t h the requirements of Colorado l a w . The P l a n has 
been developed, adopted and made p u b l i c l y a v a i l a b l e , i n c l u d e s a 
program f o r i t s i m p l e m e n t a t i o n and o t h e r w i s e meets the c r i t e r i a of 
the Colorado Water C o n s e r v a t i o n B o a r d . 

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COUNCIL OF THE CITY OF 
GRAND JUNCTION THAT: 

The Water Conservation Master Plan i s adopted as the o f f i c i a l 
p o l i c y of the C i t y o f Grand J u n c t i o n and by i t s a d o p t i o n the C i t y 
does encourage i t s customers t o use water e f f i c i e n t l y as d e t a i l e d 
i n the p l a n and o t h e r w i s e . 

Adopted t h i s 15th day o f May, 1996. 
/ s / L i n d a Afman 

L i n d a Afman, Mayor 
A t t e s t : 
/ s / Stephanie Nye 
Stephanie Nye, C i t y C l e r k 
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P r e f a c e ... 

T h i s C o n s e r v a t i o n Master P l a n was developed t o p r o v i d e a p o l i c y 

and a g u i d e l i n e f o r f u t u r e c o n s e r v a t i o n a c t i v i t i e s f o r the C i t y o f Grand 

J u n c t i o n water s e r v i c e a r e a . The C o n s e r v a t i o n P l a n has a s e t of g o a l s 

t h a t e i t h e r m a i n t a i n o r reduce water u s e s . The p l a n a l s o d e s c r i b e s , i n 

g e n e r a l t e r m s , methods t o r e a c h each g o a l . I t e s t a b l i s h e s the c r i t e r i a 

by which s p e c i f i c c o n s e r v a t i o n measures w i l l be s e l e c t e d as w e l l as a 

p r o c e s s f o r measuring r e s u l t s . The g l o s s a r y a t the back o f the document 

d e f i n e s terms which may need c l a r i f i c a t i o n and/or c o n t e x t f o r t h i s 

M a ster P l a n . 

I n t h i s document, water c o n s e r v a t i o n i s d e f i n e d as e l i m i n a t i n g 

water waste and making b e n e f i c i a l water uses more e f f i c i e n t . T h i s 

i n c l u d e s but i s not l i m i t e d t o e f f i c i e n t use of f i n a n c i a l r e s o u r c e s 

d e d i c a t e d t o p r o v i d i n g water t o the people o f Grand J u n c t i o n . 

C o n s e r v a t i o n does not mean d e p r i v a t i o n o r p r e s e r v a t i o n . R a t h e r , the 

term encompasses the v o l u n t a r y c h o i c e s people make about water t o ensure 

a s u s t a i n a b l e f u t u r e . 

T h i s p l a n i s t o be c a r r i e d out thro u g h Annual C o n s e r v a t i o n A c t i o n 

P l a n s . Each A c t i o n P l a n w i l l l i s t s p e c i f i c measures or programs t o be 

implemented each year a l o n g w i t h the a s s o c i a t e d c o s t s , r e s p o n s i b i l i t i e s 

and t a r g e t g o a l s . A c t i o n P l a n s w i l l a l s o i n c l u d e an e v a l u a t i o n o f the 

p r e v i o u s y e a r ' s p l a n -- what worked and what d i d n ' t , what g o a l s were 

met, what needs t o be changed, and o t h e r r e l e v a n t i n f o r m a t i o n . A 

summary of the c u r r e n t Annual P l a n w i l l be a v a i l a b l e upon r e q u e s t from 

the U t i l i t y Managers O f f i c e , 250 N. 5 t h . S t r e e t , Grand J u n c t i o n , 

C o l o r a d o , 81501, by December o f each y e a r . 

The C o n s e r v a t i o n Master P l a n i s an e v e r - e v o l v i n g document. As new 

i d e a s are developed which meet the c r i t e r i a , t h e y w i l l be added. 

E x i s t i n g i d e a s t h a t have been f u l l y implemented o r are deemed no l o n g e r 

v i a b l e w i l l be d e l e t e d . The e n t i r e Master P l a n w i l l be r e - e v a l u a t e d 
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e v e r y f i v e y e a r s . Major changes t o the Master P l a n s h a l l be p r o v i d e d t o 

the p u b l i c i n d r a f t form and o p p o r t u n i t y t o comment on such changes 

s h a l l a l s o be p r o v i d e d , b e f o r e a d o p t i o n o f such changes. 

T h i s C o n s e r v a t i o n Master P l a n was c o o p e r a t i v e l y developed by the 

f o l l o w i n g water u t i l i t i e s s e r v i n g the G r e a t e r Grand V a l l e y A rea i n Mesa 

County. However, each water p r o v i d e r has a s p e c i f i c p l a n t o meet t h e i r 

own needs. The water p r o v i d e r s a r e : The C i t y o f Grand J u n c t i o n , 

C l i f t o n Water D i s t r i c t , and Ute Water Conservancy D i s t r i c t . 
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About Water C o n s e r v a t i o n 

What i t i s ... 

Water c o n s e r v a t i o n i s the u t i l i z a t i o n o f a s e t of s t r a t e g i e s 
which w i l l enable us t o u t i l i z e our e s s e n t i a l water r e s o u r c e s 
i n a wise and prudent manner, b o t h t h r o u g h s u p p l y management, 
i n which the C i t y o f Grand J u n c t i o n maximizes the e f f i c i e n t 
d e l i v e r y t r e a t m e n t and use of water, and thr o u g h demand 
management i n which the customer p r a c t i c e s the e f f i c i e n t use 
of t h i s r e s o u r c e . 

What i t ' s not ... 

Water c o n s e r v a t i o n i s not a m a t t e r o f r e d u c i n g water use 
w i t h o u t l i m i t . Nor i s i t meant t o d e p r i v e our community o f 
the b e n e f i t s f o r which i t was i n t e n d e d , i n c l u d i n g the 
e s s e n t i a l b e n e f i t s o f h e a l t h , n u t r i t i o n , and the a p p e a l i n g 
environment we a l l e n j o y . 

What i s i t s purpose ... 

The purpose o f t h i s water c o n s e r v a t i o n p l a n i s t o p r o v i d e 
those b e n e f i t s as e f f i c i e n t l y as p r a c t i c a b l e g i v e n c u r r e n t 
knowledge, s t a t e o f t e c h n o l o g y , and prudent c o s t 
c o n s i d e r a t i o n s . 

Who b e n e f i t s ... 

Water t h a t remains i n our streams and r e s e r v o i r s p r o v i d e s 
many b e n e f i t s which are i m p o r t a n t t o our customers and our 
community. When water i s used e f f i c i e n t l y , more water can 
remain f o r r e c r e a t i o n , w e t l a n d s , d i l u t i o n , n a t u r a l 
a e s t h e t i c s , and h a b i t a t f o r f i s h and o t h e r w i l d l i f e . 
Customers b e n e f i t by e x t e n d i n g s u p p l i e s , p r o t e c t i n g the 
environment, and the wise use of t h e i r money. 

What i t c o s t s ... 

Water c o n s e r v a t i o n i s not f r e e and may not always be cheap. 
When customers use l e s s water, C i t y o f Grand J u n c t i o n ' s c o s t s 
do not decrease p r o p o r t i o n a l l y . On the o t h e r hand, 
c o n s e r v a t i o n d e f e r s the need f o r s u p p l y e x p a n s i o n , t h e r e b y 
d e f e r r i n g some water r a t e i n c r e a s e s . I n any case, s i n c e not 
everyone conserves a t the same r a t e , those who conserve w i l l 
d e f i n i t e l y save more money than those who do n o t . 

Who i s r e s p o n s i b l e ... 

Water c o n s e r v a t i o n i s a duty o f C i t y o f Grand J u n c t i o n , and 
many of the programs c o n t a i n e d i n t h i s p l a n -- l e a k 
d e t e c t i o n , b i l l i n g i n f o r m a t i o n , e d u c a t i o n programs -- p l a c e 
the a c c o u n t a b i l i t y on the C i t y . Y et much of the p o t e n t i a l 
s a v i n g s must come from the a c t i o n s and h a b i t s o f our water 
c u s t o m e r s . Water c o n s e r v a t i o n i s many s m a l l a c t i o n s t h a t add 
up t o a b i g d i f f e r e n c e . I t makes sense and saves c e n t s . 
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TO PROMOTE WATER 
CONSERVATION BY EXAMPLE, 

EDUCATION, AND INNOVATION, 
WHEN IT IS NOT INTRUSIVE 
UPON COMMONLY ACCEPTED 

LIFESTYLES OR MAINTENANCE 
OF A PLEASING ENVIRONMENT. 
CONSERVATION MAY ALSO BE 
ACHIEVED BY MANDATORY 
MEASURES IN TIMES OF 

EMERGENCIES. 

( M i s s i o n Statement) 
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INTRODUCTION 

History of Ci t y of Grand Junction Water System 

When Grand J u n c t i o n was founded i n 1881, who would have thought 

t h a t w i t h two major r i v e r s r u n n i n g t h r o u g h i t ' s back y a r d , water would 

become a major i s s u e . 

The development o f a water s u p p l y f o r t h e C i t y o f Grand J u n c t i o n 

was much t he same as the g e n e r a l t r e n d n a t i o n w i d e , o f f i r s t b e i n g 

s u p p l i e d , under c o n t r a c t , from a p r i v a t e l y owned water company ( K r u s e n 

Water Company), w i t h a d i r e c t r i v e r s o u r c e . 

The f i r s t w ater s u p p l i e d t o the r e s i d e n t s o f Grand J u n c t i o n i n 

188 9 was from the C o l o r a d o R i v e r v i a a pumping p l a n t l o c a t e d a t what 

i s c u r r e n t l y t h e F i f t h S t r e e t b r i d g e . T h i s water was not of v e r y h i g h 

q u a l i t y due t o b e i n g muddy i n the s p r i n g and d u r i n g r a i n s t o r m s . 

I n 1889, because o f the poor C o l o r a d o R i v e r water q u a l i t y , t h e 

C i t y went away from the K r u s e n Water Company and b u i l t t h e i r own pump 

s t a t i o n on the Gunnison R i v e r , w h ich was thought t o be a b e t t e r 

q u a l i t y o f w a t e r . T h i s pump s t a t i o n pumped water up t o a s m a l l 

r e s e r v o i r l o c a t e d on " R e s e r v o i r H i l l " above t h e p r e s e n t day c i t y 

c e m e t e r i e s . T h i s i s the p r e s e n t s i t e o f water t r e a t m e n t p l a n t . A t the 

same time a new d i s t r i b u t i o n system was b e i n g c o n s t r u c t e d i n town t o 

t a k e advantage o f t h i s new s o u r c e . 

By 1905, however, t h e Town r e s i d e n t s were a g a i n c o m p l a i n i n g about 

water q u a l i t y . The community began a s e a r c h f o r a h i g h e r q u a l i t y water 

and e v e n t u a l l y s e t t l e d on the Kannah Creek a r e a o f Grand Mesa. 

"Water...at any p r i c e " was the d i r e c t i o n g i v e n t o the c i t y by i t s 

r e s i d e n t s and i n Kannah Creek a q u a l i t y mountain s o u r c e was f o u n d . 

I n 1907, t h e e f f o r t was s t a r t e d t o a c q u i r e t h e f i r s t p r i o r i t y 

w ater r i g h t f o r 300 " i n c h e s " , o r 7.81 c u b i c f e e t p e r second o f f l o w 
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from Kannah C r e e k . I n 1911, the C i t y , a f t e r condemnation p r o c e e d i n g s , 

was g r a n t e d t h i s paramount water r i g h t but was o r d e r e d t o pay a sum o f 

$189,932.26 t o a r e a r a n c h e r s , as a s e t t l e m e n t i n the case. 

A l s o i n 1911, c o n s t r u c t i o n was s t a r t e d on the f i r s t f l o w l i n e t h a t 

would b r i n g t h i s new water s o u r c e t o town, some twenty m i l e s away. I n 

1912, t h i s newly c o n s t r u c t e d l i n e o f wood and s t e e l s t a r t e d d e l i v e r i n g 

up t o 5 m i l l i o n g a l l o n s p e r day t o the c i t i z e n s o f Grand J u n c t i o n . 

Around 1938 the C i t y b u i l t i t ' s f i r s t w ater t r e a t m e n t p l a n t , on 

R e s e r v o i r H i l l , t h a t would t r e a t up t o 5 m i l l i o n g a l l o n s p e r d a y . T h i s 

p l a n t was expanded t o t r e a t 7.13 m i l l i o n g a l l o n s p e r day i n 1946. 

Needing t o expand and r e i n f o r c e i t ' s mountain water s u p p l y the 

C i t y c o n s t r u c t e d Carson R e s e r v o i r i n the Kannah Creek a r e a i n 1947 t o 

h o l d 650 a c r e f e e t o f w a t e r . 

I n 1955, the C i t y a c q u i r e d water and l a n d r i g h t s from M r . 

H a l l e n b e c k and Mr. A n d e r s o n . T h i s gave the C i t y water r i g h t s i n the 

H a l l e n b e c k #1 R e s e r v o i r ( now P u r d y Mesa), J u n i a t a R e s e r v o i r and 

Reeder R e s e r v o i r , r e s e r v o i r s on Grand Mesa, and d i r e c t f l o w water 

r i g h t s t o f i l l a l l . W i t h t h e s e a c q u i s i t i o n s t he C i t y f o r m u l a t e d p l a n s 

t o b u i l d a second f l o w l i n e t o t o w n . T h i s l i n e was o f wrapped s t e e l and 

i n c r e a s e d c a p a c i t y t o d e l i v e r water t o town t o 12.5 m i l l i o n g a l l o n s 

p e r d a y . 

As the C i t y grew, so d i d the need f o r a d d i t i o n a l w a t e r . I n 1957, 

the C i t y a c q u i r e d d i r e c t f l o w water r i g h t s i n the Gunnison R i v e r f o r 

120 c u b i c f e e t p e r s e c o n d . A few y e a r s l a t e r t he C i t y added a d d i t i o n a l 

w ater r i g h t s i n Raber C l i c k and J u n i a t a R e s e r v o i r s . A l o n g w i t h t h e s e 

r i g h t s came a d d i t i o n a l d i r e c t f l o w r i g h t s . The C i t y c o n s t r u c t e d a new 

pump s t a t i o n on the Gunnison R i v e r i n 1972 t o use i t ' s Gunnison r i v e r 

w ater r i g h t . At t h i s time the C i t y a l s o a c q u i r e d C o l o r a d o R i v e r water 

r i g h t s o f 120 c u b i c f e e t p e r second w i t h an a p p r o p r i a t i o n date of 

1947. 
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D u r i n g t h e l a t e 1960's a new water t r e a t m e n t p l a n t was 

c o n s t r u c t e d t o t r e a t up t o 16 m i l l i o n g a l l o n s p e r day o f water. T h i s 

i s t h e same p l a n t t h a t i s s t i l l i n s e r v i c e t o d a y p r o v i d i n g customers 

h i g h q u a l i t y t r e a t e d w a t e r . 

A major drought swept t h r o u g h t h e a r e a i n 1976/77 t h a t caused 

C i t y p l a n n e r s t o come up w i t h some new ways t o a v o i d f u t u r e water 

s h o r t a g e s . D u r i n g t h e next c o u p l e o f y e a r s , t h e C i t y h e l p e d t h e 

C l i f t o n Water D i s t r i c t c o n s t r u c t a new t r e a t m e n t p l a n t on the C o l o r a d o 

R i v e r c a p a b l e o f t r e a t i n g 8 m i l l i o n g a l l o n s p e r day. Wit h t h i s 

c o n s t r u c t i o n , t h e C i t y was a s s u r e d t h a t up t o 4 m i l l i o n g a l l o n s p e r 

day would be a v a i l a b l e f o r C i t y water customers i f i t were needed. The 

C i t y e n l a r g e d J u n i a t a R e s e r v o i r t o h o l d a y e a r s s u p p l y o f wat e r , a l o n g 

w i t h e n l a r g i n g t h e pumping c a p a b i l i t i e s on the Gunnison r i v e r . 

I n 1989, the C i t y t o o k a major s t e p by p u r c h a s i n g t h e S o m e r v i l l e 

r a n c h and a s s o c i a t e d water r i g h t s . These r i g h t s , added t o o t h e r h i g h 

q u a l i t y mountain water r i g h t s , would i n s u r e t h a t t h e C i t y o f Grand 

J u n c t i o n would have enough water t o s a t i s f y i t ' s customers d u r i n g t h e 

s e v e r e s t d r o u g h t . 

C u r r e n t l y t h e C i t y 

s e r v e s around 9,000 

a c t i v e t a p s and a 

p o p u l a t i o n o f 25,000+, 

But because o f improved 

i r r i g a t i o n p r a c t i c e s , 

advancement i n plumbing 

f i x t u r e s , change-over o f 

the c e m e t e r i e s and the 

L i n c o l n P a r k g o l f c o u r s e 

t o an u n t r e a t e d water 

s o u r c e and p u b l i c awareness o f water use, t h e C i t y c u r r e n t l y produces 

City of Grand Junction 
Water Production 

; 

; 

; 

: 

1960 1965 1970 1975 1980 1985 1990 1995 

Years 
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and consumes, on the average, t h e same amount o f water i t d i d t h i r t y 

y e a r s a g o . The graph r e p r e s e n t s water p r o d u c t i o n t h r o u g h t h e t r e a t m e n t 

p l a n t and shows t h e e f f e c t s o f b o t h wet and d r y y e a r s . 

PURPOSE 

The p r i m a r y purpose o f the C i t y o f Grand J u n c t i o n ' s Water 

C o n s e r v a t i o n M a s t e r P l a n i s t o promote t h e e f f i c i e n t use of water 

d u r i n g t i m e s o f p l e n t y and t o ensure a smooth t r a n s i t i o n t o a 

r e d u c t i o n i n demand d u r i n g t i m e s o f s c a r c i t y and d r o u g h t . 

H i s t o r i c a l l y , t h e p h i l o s o p h y o f the C i t y o f Grand J u n c t i o n has 

not d i s c o u r a g e d t h e use o f do m e s t i c water f o r r e s i d e n t i a l i r r i g a t i o n 

p u r p o s e s . 

CONSERVATION GOALS 

The g o a l s f o r C i t y o f Grand J u n c t i o n ' s water c o n s e r v a t i o n program a r e : 

• Promote awareness, t h r o u g h e d u c a t i o n , t h a t t h e Grand V a l l e y 

i s s i t u a t e d a t the edge o f the upper Sonoran D e s e r t l i f e 

zone and, as such, c o u l d be s e r i o u s l y a f f e c t e d by l o n g - t e r m 

drought c o n d i t i o n s i n the f u t u r e , as i n the p a s t . 

• Encourage w i s e use of water f o r o r d i n a r y h o u s e h o l d uses and 

f o r o u t d o o r i r r i g a t i o n t o a r e a s o n a b l e degree t o i n s u r e a 

green and p l e a s a n t o u t d o o r e n v i r o n m e n t . 

• P l a n f o r t i m e s o f s c a r c i t y t o i n s u r e minimum d i s r u p t i o n and 

a smooth t r a n s i t i o n t o reduced c o n s u m p t i o n . 

• By wis e and s e l e c t i v e use o f water f o r s p e c i f i c f u n c t i o n s , 

p r e s e r v e c a p a c i t y i n C i t y ' s p h y s i c a l f a c i l i t i e s , p o s t p o n i n g 

c o s t l y p l a n t / f a c i l i t y e n l a r g e m e n t s . 

• Accommodate an awareness t h a t water r e s o u r c e s a r e a v a i l a b l e 

o r ought t o be a v a i l a b l e f o r p r e s e r v a t i o n o f h a b i t a t , i n -
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s t r e a m f l o w s f o r r e c r e a t i o n o r a e s t h e t i c p u r p o s e s , and f o r 

use by a q u a t i c and t e r r e s t r i a l w i l d l i f e . 

CONSERVATION POLICIES 

Water c o n s e r v a t i o n w i l l be an i n t e g r a l p a r t o f water management 

p l a n n i n g f o r t he C i t y o f Grand J u n c t i o n . The v a l u e o f water 

c o n s e r v a t i o n as a component o f s u p p l y o r demand r e d u c t i o n w i l l be 

e v a l u a t e d on the same economic b a s i s as the development o f any o t h e r 

water s u p p l y . 

The l e g a l and i n s t i t u t i o n a l c o n d i t i o n s t h a t may a f f e c t water use 

or have an impact on the c o n s e r v a t i o n program w i l l be a s s e s s e d . The 

f o l l o w i n g f a c t o r s w i l l be c o n s i d e r e d i n d e v e l o p i n g , i m p l e m e n t i n g , and 

e v a l u a t i n g Grand J u n c t i o n ' s water c o n s e r v a t i o n p r o gram: 

• F e d e r a l agency programs and a c t i v i t i e s ; f e d e r a l l e g i s l a t i o n ; 

• S t a t e s t a t u t e s and a d m i n i s t r a t i v e p r o c e d u r e s f o r r e g u l a t i o n 

o f water s u p p l y and water use, i n c l u d i n g water r i g h t s l a w s , 

a d m i n i s t r a t i v e r e g u l a t i o n s and p r o c e d u r e s , e n v i r o n m e n t a l 

p e r m i t s , water and energy programs, and b u i l d i n g and 

plumbing codes; s t a t e l e g i s l a t i o n ; 

• I n t e r s t a t e compacts, c o u r t d e c r e e s , l o c a l water agreements; 

• C i t y o r d i n a n c e s o r r e s o l u t i o n s , agreements, and programs, 

i n c l u d i n g c u r r e n t e f f o r t s t o reduce waste o f water, r a t e 

s t r u c t u r e s and p o l i c i e s , l a n d use p l a n n i n g , and b u i l d i n g and 

plumbing c o d e s . 

The p o t e n t i a l b e n e f i t s and problems a s s o c i a t e d w i t h i n c r e a s i n g 

water use e f f i c i e n c y w i l l be c o n s i d e r e d i n d e v e l o p i n g , i m p l e m e n t i n g 

and e v a l u a t i n g t h e C i t y o f Grand J u n c t i o n ' s water c o n s e r v a t i o n 

p r o g ram. 
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Water C o n s e r v a t i o n B e n e f i t s 

• Reduced demand of water can e x t e n d e x i s t i n g water s u p p l i e s . 

• Energy s a v i n g s by c u t t i n g hot water use i n a home. 

• P r o t e c t i o n o f the environment by d i v e r t i n g l e s s water from 

streams, l a k e s and r e s e r v o i r s . 

• Reduced u t i l i t y c o s t s because reduced c a p i t a l improvement 

e x p e n d i t u r e s , w h i ch may l e a d t o reduced water r a t e s . 

Water C o n s e r v a t i o n Problems 

• Reduced water revenues due t o reduced water s a l e s . 

• D e l a y i n c o n s t r u c t i o n o f needed water s u p p l y p r o j e c t s i s 

u s u a l l y a f a v o r a b l e e f f e c t u n l e s s i n f l a t i o n i n c r e a s e s t h e 

c o n s t r u c t i o n c o s t s , a f f e c t i n g t h e u t i l i t y ' s f u t u r e a b i l i t y 

t o f u nd needed p r o j e c t s . 

• I n c r e a s i n g water use e f f i c i e n c y under normal c o n d i t i o n s may 

make a d d i t i o n a l s a v i n g s d u r i n g a drought o r emergency more 

d i f f i c u l t t o a c h i e v e . 
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AVAILABLE WATER SUPPLIES 

The C i t y o f Grand J u n c t i o n has always t r i e d t o m a i n t a i n an 

adequate, h i g h q u a l i t y , water s u p p l y f o r i t s customers. D u r i n g t h e 

l a s t 40 y e a r s , t h e C i t y has a c q u i r e d numerous water r i g h t s i n 

r e s e r v o i r s , l a k e s and s t r e a m s . 

>-
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SOURCES OF MUNICIPAL WATER 
Water available through absloute water rights, direct flows, reservoir storage, 

or purchase contracts 

Normal Period 

Kannah Creek/North Fork 

Whitewater Creek 

Drought Period 

Clifton Contract 

Gunnison River 

The above graph shows o n l y a b s o l u t e water r i g h t s and does not 

i n c l u d e c o n d i t i o n a l water r i g h t s on the C o l o r a d o and Gunnison r i v e r s . 

The C i t y ' s C o l o r a d o R i v e r water r i g h t i s shown i n p a r t , t h r o u g h t h e 

C l i f t o n C o n t r a c t . 

Based on p r o j e c t e d t r e n d a n a l y s i s o f f u t u r e water demand and 

e s t i m a t e s o f water r e s o u r c e s a v a i l a b l e d u r i n g a dro u g h t , t h e C i t y w i l l 

have enough water t o s a t i s f y i t s c u s t o m e r s . Growth w i t h i n t h e C i t y o f 

Grand J u n c t i o n water system has been m i n i m a l over t h e l a s t few decades 
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WATER SUPPLY VS MUNICIPAL DEMAND 
Average Year 
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WATER SUPPLY VS MUNICIPAL DEMAND 
Drought Period Similiar to 1976-1977 Years 
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and a v a i l a b l e i n f i l l i s 

l i m i t e d . The C i t y ' s water 

system i s s u r r o u n d e d by 

the Ute Water Conservancy 

D i s t r i c t and e x p a n s i o n o f 

our water s e r v i c e a r e a i s 

l i m i t e d . Recent 

d i s c u s s i o n s about 

p o t e n t i a l exchanges o f 

water customers i n 

c e r t a i n a r e a s would have 

l i t t l e impact on o v e r a l l 

w ater demand on C i t y ' s 

s y s t e m . 

The g r a p h i c s show 

"WATER SUPPLY VS 

MUNICIPAL DEMAND" i n an 

average y e a r and a 

drought p e r i o d s i m i l a r t o 

e i t h e r 1976-1977 or a 

1989-1990 water y e a r . 

U s i n g r e g r e s s i o n a n a l y s i s and d a t a from 1984 t h r o u g h 1995, the graphs 

p r o j e c t usage i n t o t h e yea r 2050. Based on t h i s d a t a , our p r o j e c t e d 

demand i n c r e a s e s 0.529% p e r y e a r f o r t h e next 55 y e a r s . The graphs 

show y e a r l y p r o j e c t i o n s up t o y e a r 2010, y e a r s 2010 t h r o u g h 2050 a r e 

shown i n t e n y e a r s i n c r e m e n t s t o show f u t u r e y e a r s demand. 

The amount o f water a v a i l a b l e f o r use by the C i t y w i l l v a r y 

a c c o r d i n g t o the w e a t h e r . E s t i m a t e d a n n u a l average y i e l d s from t h e 

C i t y ' s a b s o l u t e water r i g h t s , based on h i s t o r i c a l f l o w s and d i v e r s i o n 

r e c o r d s from streams, l a k e s and r i v e r s , shows t he C i t y has a v a i l a b l e 

— Kannah Creek/North Fork (35%) 
— Plus Whitewater Creek (25%) 
-0- Plus Clifton (100%) 

4t Plus Gunnison River (25%) 
— Municipal Demand 
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f o r use, 32,200+ a c r e f e e t 

o f w a t e r . Of t h i s 

amount, 16,200 a c r e f e e t 

i s a v a i l a b l e from t h e 

Kannah Creek, N o r t h F o r k 

of Kannah Creek and 

Whitewater Creek 

d r a i n a g e , 2,485 a c r e f e e t 

i s a v a i l a b l e t h r o u g h 

c o n t r a c t w i t h t h e C l i f t o n 

Water D i s t r i c t v i a 

C o l o r a d o R i v e r and 

13,000+ a c r e f e e t i s 

a v a i l a b l e on Gunnison 

R i v e r . The amount o f 

water a v a i l a b l e s h o u l d 

not d r a m a t i c a l l y change 

i n t h e next f i f t y y e a r s 

but where and how the 

water i s used, w i l l 

c hange. I n 1995, 23 

p e r c e n t o f a v a i l a b l e water i n Kannah Creek and N o r t h F o r k o f Kannah 

Creek b a s i n s was b e i n g used f o r a g r i c u l t u r a l p u r p o s e s . I n the y e a r 

2050, t h i s p e r c e n t a g e w i l l drop t o z e r o t o f u l f i l l needed m u n i c i p a l 

demands. Based on r e c o r d s d u r i n g t h e drought p e r i o d s o f 1976-1977 and 

1989-1990, p r o j e c t i o n s o f a v a i l a b l e water s u p p l i e s can be 

c o n s e r v a t i v e l y e s t i m a t e d . The C i t y ' s Paramount water r i g h t on Kannah 

Creek w i l l produce 75% of needed m u n i c i p a l water f o r C i t y water 

customers i n yea r 2050. The r e m a i n i n g 25% o f needed water w i l l come 

from o t h e r d i r e c t f l o w r i g h t s a v a i l a b l e o r i f needed from c a r r y o v e r 
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r e s e r v o i r s t o r a g e . 

The C i t y has d e v e l o p e d and m a i n t a i n e d databases and r e c o r d s t o 

p r o j e c t a v a i l a b l e s t o r a g e on an a n n u a l b a s i s and t o t r y t o p r e d i c t 

a v a i l a b l e s t o r a g e d u r i n g t i m e s o f dro u g h t . The g r a p h i c shows amount o f 

s t o r a g e water t h a t s h o u l d be a v a i l a b l e from 2040 t h r o u g h 2050 u s i n g 

drought p e r i o d d a t a . These databases and r e c o r d s w i l l c o n t i n u o u s l y be 

m o d i f i e d and updated t o more c o r r e c t l y p r e d i c t a v a i l a b l e water 

r e s o u r c e s . 

Based on p r o j e c t e d water demand s u p p l i e d by C i t y o f Grand 

J u n c t i o n m u n i c i p a l water s y s t e m , which i n c l u d e s s a l e s t o o t h e r water 

d i s t r i c t s , major e x p e n d i t u r e s f o r i n f r a s t r u c t u r e , such as a d d i t i o n a l 

t r e a t m e n t p l a n t c a p a c i t y o r a d d i t i o n a l raw water f l o w l i n e c a p a c i t y 

s h o u l d not need t o o c c u r b e f o r e y e a r 2050. The e x i s t i n g t r e a t m e n t 

p l a n t and raw water f l o w l i n e s w i l l need t o be r e p l a c e d , more because 

of a g e , and not n e c e s s a r i l y because o f l a c k o f c a p a c i t y . The t r e a t m e n t 

p l a n t w i l l be 80 y e a r s o l d i n the y e a r 2050 and the f l o w l i n e s a l m o s t 

100 y e a r s o l d . The maximum d a i l y demand f o r t r e a t e d water i s based on 

two t i m e s average d a i l y 

demand f o r t r e a t e d water 

i n t o m u n i c i p a l s y s t e m . 

The demand exceeds t h e 

c a p a c i t y o f the f l o w l i n e 

but i s made up w i t h raw 

water s t o r a g e l o c a t e d a t 

t r e a t m e n t f a c i l i t y . T h i s 

raw water s t o r a g e w i l l 

s u p p l y enough raw water 

t o t h e t r e a t m e n t p l a n t t o 

meet a l l maximum d a i l y 

demands above f l o w l i n e c a p a c i t y f o r a p e r i o d o f s i x d a y s . Most time 

DAILY MUNICIPAL DEMANDS VS INFRASTRUCTURE CAPACITY 
Maximum Demand based on 2.0 times Average Dally MGD 
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d u r a t i o n s t h a t exceed f l o w l i n e c a p a c i t y a r e w i t h i n t h i s s i x day time 

f r a m e . 

WATER CONSERVATION AND WHERE WE ARE TODAY 

ACCOMPLISHMENTS AND CURRENT PROGRAMS: 

Information and Outreach 

C u r r e n t l y the C i t y has a b i m o n t h l y n e w s l e t t e r t h a t i s s e n t t o a l l 

c i t i z e n s . T h i s n e w s l e t t e r i s used t o i n f o r m the c i t i z e n s o f Grand 

J u n c t i o n changes t h e C i t y i s p l a n n i n g , such as p a r k s d e v e l o p m e n t, l a n d 

and water use d e c i s i o n s , a n n e x a t i o n p o l i c i e s , water c o n s e r v a t i o n , up¬

coming programs o r j u s t g e n e r a l "what's h a p p e n i n g " . 

C i t y p e r s o n n e l a r e a v a i l a b l e t o addr e s s v a r i o u s c i v i c and s e r v i c e 

o r g a n i z a t i o n s , as w e l l as s c h o o l c l a s s e s . 

Education and Training 

The C i t y o f f e r s s c h o o l p r o g r a m s , i n c l u d i n g t o u r s o f the water 

t r e a t m e n t p l a n t , t o t e a c h e r s and s t u d e n t s i n a d d i t i o n t o our 

c u s t o m e r s . These t o u r s a r e a v i t a l l i n k t o h e l p a d u l t s and c h i l d r e n 

u n d e r s t a n d the i m p o r t a n c e o f c o n s e r v a t i o n i n t h e i r l i v e s and the 

r e l a t i o n s h i p o f water s u p p l y and the p r o t e c t i o n o f t h a t water s u p p l y . 

Teacher t r a i n i n g workshops f o r r e c e r t i f i c a t i o n c r e d i t s a r e 

a v a i l a b l e i n c o o p e r a t i o n w i t h the C o l o r a d o Water C o n s e r v a t i o n B o a r d . 

Ute Water's A n n u a l C h i l d r e n s Water F e s t i v a l i s a major a c t i v i t y 

i n w h i c h c o n s e r v a t i o n p l a y s a l a r g e r o l e . The ann u a l average 

a t t e n d a n c e i s 1,500 f i f t h grade s t u d e n t s , p l u s t e a c h e r s , d u r i n g t h e 

da y - l o n g e v e n t . C i t y o f Grand J u n c t i o n , and C l i f t o n Water D i s t r i c t 

p a r t i c i p a t e and c o n t r i b u t e t o t h i s e v e n t. The 1996 event w i l l i n c l u d e 

an e v e n i n g event f o r a d u l t s t o a t t e n d and p a r t i c i p a t e i n f e s t i v a l . 
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Metering 

The C i t y o f Grand J u n c t i o n i s committed i n i t s e f f o r t t o p r o v i d e 

an a c c u r a t e measurement and r e c o r d o f water use as an a i d t o promote 

Water C o n s e r v a t i o n . M e t e r i n g i s used t o make a customer more aware of 

how much water t h e y a r e u s i n g . The Water Department has m a i n t a i n e d an 

a c t i v e m e t e r i n g program s i n c e i t s i n c e p t i o n . 

The C i t y has over 99% o f i t s customers m e t e r e d . The customers not 

metered a r e L i n c o l n P a r k , which i s s c h e d u l e d t o become 100% metered by 

1997, the downtown s h o p p i n g p a r k , and numerous median s t r i p s around 

the C i t y . The C i t y has an ongoing program o f meter r e p a i r , r e p l a c e m e n t 

and r e c a l i b r a t i o n . R e s i d e n t i a l meters a r e p r e s e n t l y b e i n g r e p l a c e d 

under a program t h a t w i l l see the whole system changed out w i t h i n s i x 

y e a r s . The l a r g e r meters of 1 1/2" and g r e a t e r w i l l be c o m p l e t e l y 

r e t r o f i t t e d t o e x t e r n a l l y r e a d meters (AMR's) by end of 1997. These 

meters w i l l be r e t e s t e d a minimum o f once e v e r y f i v e y e a r s . 

The C i t y ' s water department reads a l l w ater meters monthly and 

sends b i l l s t o customers a p p r o x i m a t e l y 20 days l a t e r . 

1. The C i t y ' s water department meters o v e r 99% of the system's 

s e r v i c e s . These meters a r e r e a d by C i t y ' s meter r e a d e r s . 

2. The approximate c u r r e n t number o f a c t i v e a c c o u n t s i n the 

system i s 8,500. 

3. The C i t y c u r r e n t l y u t i l i z e s two t y p e s of meters. On a l l meter 

i n s t a l l a t i o n s , 1 1/2" and l a r g e r , an e x t e r n a l l y r e a d meter (AMR) 

i s u s e d . On a l l r e s i d e n t i a l and commercial meters, 1" and 

s m a l l e r , a d i r e c t r e a d meter i s u s e d . 

4. The c u r r e n t program u t i l i z e d by the C i t y i s t o m o n i t o r , 

r e p a i r o r r e p l a c e meters based on m a n u f a c t u r e r ' s recommendations 

and as f o l l o w s : 

a . S u s p e c t r e a d i n g s a r e f l a g g e d by c o m p u t e r i z e d 
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b i l l i n g system. 

b. A p h y s i c a l i n s p e c t i o n o f t h e s e l o c a t i o n s t a k e s 

p l a c e . 

c. The meter i s p u l l e d and t e s t e d t o a s s e s s i t s 

o p e r a t i o n . 

d. The meter i s r e p l a c e d , i f n e c e s s a r y . 

5. The o n l y 

r e f e r e n c e 

a v a i l a b l e f o r t he 

C i t y o f Grand 

J u n c t i o n t o compare 

the e f f e c t s o f i t s 

c u r r e n t m e t e r i n g 

program i s t o l o o k 

a t a n n u a l water 

consumption f i g u r e s 

from t h e p a s t . The 

Total Accounted for Water 

2,500.00 

2,000.00 

J 1,500.00 
< o 
z 
Q 1,000.00 

1989 1990 1991 1992 1993 1994 1995 

• CONSUMPTION 

r e c o r d s from p r e v i o u s y e a r s i n d i c a t e t h a t growth r a t e f o r 

customers i n the C i t y ' s water system i s f a i r l y f l a t a t 0.529% 

a n n u a l l y . A s i m i l a r t r e n d can be note d f o r consumption f o r p a s t 

y e a r s . A de c r e a s e i n " u n a c c o u n t e d - f o r " water i n 1995 i s due t o 

l a r g e meter r e p l a c e m e n t program. 

6. The c u r r e n t e x p e n d i t u r e s f o r the C i t y o f Grand J u n c t i o n ' s 

m e t e r i n g program a r e a p p r o x i m a t e l y as f o l l o w s : 

a . Meter R e a d i n g 2.0% o f Annual Budget 

b. Meter R e p a i r / I n s t a l l a t i o n 1.4% o f Annual Budget 

c . Meter P u r c h a s e s 1.1% o f Annual Budget 

7. The l o n g range g o a l s t h a t t h e C i t y has f o r i m p r o v i n g t h e 

m e t e r i n g program a r e as f o l l o w s : 

a . 100% i n s t a l l a t i o n o f 1 1/2" and l a r g e r meters by 

22 



UNACCOUNTED FOR WATER LOSSES 

20.00% 

O 10.00% 

0.00% 
1990 1991 1992 19 

— LOSS 

1994 1995 

end o f 1997 w i t h 

e x t e r n a l l y r e a d meters(AMR), 

end o f 1997 

w i t h e x t e r n a l l y 

r e a d meters (AMR). 

b. 100% 

i n s t a l l a t i o n 

o f 1" and 

s m a l l e r meters 

by y e a r 2001 

w i t h d i r e c t 

r e a d m e t e r s . 

c . 100% i n s t a l l a t i o n o f 1" and s m a l l e r w i t h e x t e r n a l 

r e a d meters (AMR) on a l l a c c o u n t s t h a t r e q u i r e more 

time t h a n normal t o a c c e s s a r e a d i n g . T h i s i n c l u d e s meters 

i n basements, meter p i t s t h a t r e q u i r e pumping m o n t h l y , e t c . 

d . C o n f i n e d e n t r y meter p i t i n s t a l l a t i o n s a r e almo s t 

e l i m i n a t e d . T h i s reduces s a f e t y h a z a r d s and g e n e r a t e s more 

a c c u r a t e meter r e a d i n g s . 

Leak Detection 

The C i t y o f Grand J u n c t i o n employs a f u l l t i m e maintenance crew 

which works 8 hours d a i l y , Monday t h r o u g h F r i d a y , and has s t a f f on 

c a l l t h e r e m a i n i n g 16 hours and weekends. T h i s crew responds as soon 

as p o s s i b l e t o a l l l e a k s and b r e a k s . Any equipment found t o be 

s u b s t a n d a r d i s r e p l a c e d t h r o u g h a r e g u l a r maintenance program. One of 

the most advantageous a s p e c t s o f the C i t y ' s water system i s t h a t 

a l m o s t a l l o f the d i s t r i b u t i o n system i s l o c a t e d a l o n g p u b l i c r i g h t s 

o f way. T h i s a l l o w s f r e q u e n t o b s e r v a t i o n o f t h e s e a r e a s by p e o p l e 

u s i n g t h e s e a r e a s i n a d d i t i o n t o normal maintenance checks by the 
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C i t y ' s water d e p a r t m e n t . 

The C i t y makes e v e r y e f f o r t t o reduce t h e amount o f l e a k a g e t o 

0%. The C i t y has a l s o funded t h e u p g r a d i n g and rep l a c e m e n t o f o l d e r , 

d e t e r i o r a t e d water m a i n s . T h i s i s p o s s i b l e t h r o u g h t h e water 

department c a p i t a l improvement program. D u r i n g t h e 10 y e a r p e r i o d 1996 

- 2005, $10,092,000 i s e x p e c t e d t o be spent i n water system upgrades. 

1. The C i t y ' s water department p e r f o r m s l e a k s s u r v e y s which 

i n c l u d e p r e s s u r e drop s u r v e y s , t h e use of geophones, and the 

i n v e s t i g a t i o n o f d i r t y water c o m p l a i n t s . 

2. The C i t y ' s maintenance crews respond as soon as p o s s i b l e 

t o r e p o r t s o f a c t u a l o r d e t e c t e d l e a k s . They a s s e s s each 

s i t u a t i o n i n d i v i d u a l l y by making t h e a p p r o p r i a t e s h u t o f f s 

t o i s o l a t e t h e l e a k and reduce t h e volume o f l o s t w a t e r . They 

t h e n weight t h e economic f a c t o r s o f s c h e d u l i n g t h e 

r e p a i r f o r normal work hours v e r s u s o v e r t i m e h o u r s . I f t he 

l e a k o r brea k i s 

s u b s t a n t i a l and 

would cause a 

l a r g e volume o f 

l o s t water o r 

c r e a t e any 

un s a f e s i t u a t i o n i n 

comparison t o the 

c o s t o f the r e p a i r , 

t h e y would t h e n 

r e p a i r t h e brea k o r 

l e a k i m m e d i a t e l y . 

O t h e r w i s e , t h e 

r e p a i r would be s c h e d u l e d f o r normal daytime work h o u r s . 

Water Break History 

250.00 -| 1 1 1 1 1 

50.00 
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3. The l a s t y e a r s e f f o r t s were as f o l l o w s : 

Number of l e a k s d e t e c t e d : 92 watermain b r e a k s 

5 s e r v i c e l e a k s 

Number of l e a k s r e p a i r e d 97 t o t a l 

4. The problems a s s o c i a t e d w i t h t h e C i t y ' s c u r r e n t l e a k 

d e t e c t i o n and system r e h a b i l i t a t i o n program a r e the C i t y ' s 

c u r r e n t p e r s o n n e l o c c a s i o n a l l y have d i f f i c u l t y k e e p i n g up w i t h 

the work l o a d when t h e y a r e busy p e r f o r m i n g t h e i r normal 

maintenance d u t i e s and a d d i t i o n a l i n c i d e n c e o c c u r w hich r e q u i r e 

t h e i r a t t e n t i o n , such as new c o n s t r u c t i o n , water t a p s , sewer 

maintenance work, l e a k s , e t c . 

5. The C i t y o f Grand J u n c t i o n spends a p p r o x i m a t e l y 22% of the 

Water Department's budget a n n u a l l y on system r e h a b i l i t a t i o n and 

l e a k d e t e c t i o n . 

6. The f i n a n c i n g f o r c a p i t a l improvements i s a l l o w e d t h r o u g h 

the a n n u a l revenues from t he s a l e o f water t o the C i t y ' s 

c u s t o m e r s . 

7. The l o n g range g o a l s t h a t t h e C i t y o f Grand J u n c t i o n has 

f o r i t ' s l e a k d e t e c t i o n and system r e p a i r a r e as f o l l o w s : 

a . Replacement o f o l d e r mains i n a r e a s o f b r e a k s . 

b . C o n t r a c t out f o r a more advanced l e a k d e t e c t i o n 

program and pursue a more s o p h i s t i c a t e d l e a k s u r v e y on 

a s h o r t e r c y c l e t i m e . 

8. The C i t y i s i n c o r p o r a t i n g t h e s e l o n g range g o a l s i n t o t h e i r 

p l a n n i n g by r e p l a c i n g watermains i n bad c o n d i t i o n w i t h new and/or 

l a r g e r o n e s . The C i t y i s a l s o e l i m i n a t i n g dead ends and l o o p i n g 

water mains, where p o s s i b l e . The Water Department crews e i t h e r 

p e r f o r m t h e s e i n s t a l l a t i o n s o r a d v e r t i s e them f o r c o m p e t i t i v e 

b i d d i n g . 
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Watershed Management Program 

The C i t y of Grand J u n c t i o n has been i n v o l v e d i n a r e s e r v o i r 

management group s i n c e 1927. T h i s group i s f o r m a l l y c a l l e d the Grand 

Mesa R e s e r v o i r P o o l and i s made up of a l l o f the owners o f r e s e r v o i r s 

on Grand Mesa which empty i n t o Kannah C r e e k . 

There ar e 13 r e s e r v o i r s i n t h i s p o o l w h i ch ar e used f o r the 

purpose o f s t o r i n g i r r i g a t i o n and m u n i c i p a l w a t e r s which, d u r i n g 

summer months, are d i s c h a r g e d i n t o Kannah Creek, as d e s i r e d and 

r e q u i r e d by owners and u s e r s t h e r e o f . 

The C i t y r e p r e s e n t a t i v e has been i n c o n t r o l o f the o p e r a t i o n of 

t h i s p o o l s i n c e the mid 1970's and has o p e r a t e d the r e s e r v o i r s t o 

maximize water q u a l i t y a l o n g w i t h m i n i m i z i n g e v a p o r a t i o n l o s s e s . Even 

though the r e s e r v o i r s s i t a t an e l e v a t i o n o f r o u g h l y 10,000 f e e t above 

sea l e v e l , t h e y have a p o t e n t i a l f o r s u b s t a n t i a l e v a p o r a t i o n l o s s e s 

due t o the s h a l l o w n e s s of r e s e r v o i r s t h e m s e l v e s . T h i s s h a l l o w n e s s not 

o n l y l e a d s i t s e l f t o e v a p o r a t i o n l o s s e s but a l s o t o p r o l i f e r a t i o n o f 

a l g a e g r o w t h . 

I t i s f o r b o t h of t h e s e r e a s o n s t h a t i t i s c r i t i c a l t o time the 

r e l e a s e s out of r e s e r v o i r s t o maximize water q u a l i t y f o r m u n i c i p a l 

usage and t o m i n i m i z e e v a p o r a t i o n l o s s e s t o get the most b e n e f i c i a l 

use from water s u p p l y . 

Raw Water Management 

Grand J u n c t i o n has always t r i e d t o m a i n t a i n a b a l a n c e between the 

economics f o r the demand s i d e o f t r e a t e d d o m e s t i c water and c a p i t a l 

c o s t s o f d e l i v e r i n g t h i s w a t e r . I n the mid 1980's i t was apparent t h a t 

the demand on the t r e a t e d water system was b e g i n n i n g t o o v e r t a k e the 

s u p p l y s i d e . I t was d u r i n g t h i s t i m e t h a t changes were made t h a t would 

i n c r e a s e the s u p p l y s i d e of t r e a t e d water system by l e s s e n i n g the 

burden of s u p p l y i n g t r e a t e d water t o the L i n c o l n P a r k G o l f c o u r s e and 
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m u n i c i p a l c e m e t e r i e s . I n 

1986, t h e m u n i c i p a l 

c e m e t e r i e s were c o n v e r t e d 

t o a raw water s o u r c e 

t h a t i s made up o f 

r e c y c l e d backwash water 

f r o m water t r e a t m e n t 

f a c i l i t y . The water s t i l l 

comes f r o m Kannah C r e e k 

b a s i n and i s a h i g h 

q u a l i t y water s o u r c e , b u t 

by c o n v e r t i n g t h e c e m e t e r i e s t o raw water i t reduced t h e impact o f 

t r e a t i n g t h i s water and e l i m i n a t e d t h e p o t e n t i a l o f c e r t a i n p a t h o g e n i c 

organisms f r o m c o n c e n t r a t i n g and b e i n g r e i n t r o d u c e d i n t o raw water 

f e e d t o t r e a t m e n t p l a n t . T h i s change, which i n v o l v e d t h e i n s t a l l a t i o n 

o f one v a l v e and a few f e e t o f pvc water l i n e , r e d uced t h e demand on 

t r e a t e d water system by 50 m i l l i o n g a l l o n s p e r yea r and a peak d a i l y 

demand o f up t o one h a l f m i l l i o n g a l l o n s p e r d a y . 

The o t h e r change made t o reduce demand on t r e a t e d water system 

was c o n v e r t i n g L i n c o l n P a r k g o l f c o u r s e t o an u n t r e a t e d raw water 

s o u r c e i n 1990. A w a t e r l i n e was c o n s t r u c t e d f r o m g o l f c o u r s e t o Grand 

V a l l e y i r r i g a t i o n c a n a l d u r i n g c o n s t r u c t i o n o f a s a n i t a r y sewer 

p r o j e c t t o h e l p reduce p r o j e c t c o s t s . A l a k e on the g o l f c o u r s e was 

l i n e d t o p r e v e n t l o s s e s and new pump system d e s i g n e d t o maximize 

p r e s s u r e and e f f i c i e n c y was i n s t a l l e d near l a k e . T h i s new pump system 

was t i e d i n t o s p r i n k l i n g system f o r g o l f c o u r s e and t r e a t e d water 

system was p h y s i c a l l y d i s c o n n e c t e d t o p r e v e n t c r o s s c o n n e c t i o n w i t h 

u n t r e a t e d w a t e r . 

T h i s new system was d e s i g n e d t o s u p p l y adequate water and 

p r e s s u r e f o r maximum coverage and e l i m i n a t e t h e p r a c t i c e o f w a t e r i n g 
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t h a t was more l i k e f l o o d i r r i g a t i o n , t h a n a modern underground 

s p r i n k l i n g s y s t e m . T h i s new system reduced t r e a t e d water demand by 100 

m i l l i o n g a l l o n s p e r y e a r and reduced d a i l y peak demand by as much as 2 

m i l l i o n g a l l o n s p e r d a y . 

Residential R e t r o f i t P i l o t Program 

The Grand J u n c t i o n R e s i d e n t i a l R e t r o f i t P i l o t P r o j e c t began i n 

A p r i l 1991. The C o l o r a d o O f f i c e o f Water C o n s e r v a t i o n managed the 

p r o j e c t w i t h the h e l p o f the Grand J u n c t i o n U t i l i t i e s Department, the 

O f f i c e o f Energy C o n s e r v a t i o n and a r e a c o n s u l t a n t s . 

R e t r o f i t p r o j e c t s a r e not new. A few a s p e c t s o f t h i s p r o j e c t , 

however, made i t u n i q u e . The p r o j e c t was d e s i g n e d t o i n c l u d e 

m o n i t o r i n g and e v a l u a t i o n o f b o t h water and energy c o n s u m p t i o n . The 

p r o j e c t a l s o s e t out t o d e t e r m i n e water s a v i n g s p o t e n t i a l and customer 

s a t i s f a c t i o n o f more s o p h i s t i c a t e d r e t r o f i t d e v i c e s . The d e v i c e s used 

i n t h i s p r o j e c t i n c l u d e t he " F u t u r e F l u s h " , a d u a l - f l u s h (two o p t i o n ) 

d e v i c e , and the "ShowerSpa" shower h e a d . 

A p p r o x i m a t e l y 100 s i n g l e f a m i l y homeowners agreed t o p a r t i c i p a t e 

i n an 18-month p r o j e c t t o h e l p c i t y o f f i c i a l s d e t e r m i n e water s a v i n g 

p o t e n t i a l f r o m plumbing r e t r o f i t d e v i c e s . Homeowners were t h e n 

p r o v i d e d w i t h 2.0 g a l l o n s p e r minute f l o w "ShowerSpa" shower heads, 

f a u c e t a e r a t o r s and " F u t u r e F l u s h " t o i l e t d e v i c e s f o r a l l bathrooms 

and s i n k s . F r e e plumbing h e l p was p r o v i d e d t o homeowners t h a t 

r e q u e s t e d a s s i s t a n c e i n i n s t a l l i n g t h e d e v i c e s . Water and energy 

consumption was c o l l e c t e d monthly f o r e v a l u a t i o n . S u r v e y s o f 

p a r t i c i p a t i n g homeowners were conducted as p a r t o f the p r o j e c t . An 

attempt was made t o ensure the p i l o t p r o j e c t emulated " r e a l l i f e " 

w a ter u s e . 

The o v e r a l l g o a l o f the Grand J u n c t i o n R e s i d e n t i a l R e t r o f i t 

P r o j e c t was t o d e v e l o p i n f o r m a t i o n r e g a r d i n g the economic impact o f a 

28 



r e t r o f i t program and the water u t i l i t y ' s r e t u r n on program i n v e s t m e n t . 

The p r o j e c t was d e s i g n e d t o a c c o m p l i s h t h i s g o a l t h r o u g h the 

f o l l o w i n g o b j e c t i v e s : 

1. To d e t e r m i n e changes i n water and energy usage f r o m a 

r e s i d e n t i a l p l umbing f i x t u r e r e t r o f i t ; 

2. To d e t e r m i n e the program c o s t e f f e c t i v e n e s s f o r b o t h 

r e s i d e n t s and the Grand J u n c t i o n water u t i l i t y ; 

3. To d e t e r m i n e l o n g term water s a v i n g s p o t e n t i a l from r e t r o f i t ; 

4. To e v a l u a t e d e v i c e a c c e p t a n c e l e v e l s from homeowners. 

Energy consumption d a t a was c o l l e c t e d f o r an 18-month p e r i o d 

e n d i n g i n O c t o b e r 1992 w h i l e water consumption d a t a c o n t i n u e s t o be 

m o n i t o r e d . The o r i g i n a l 18-month p e r i o d i n c l u d e d one f u l l w i n t e r 

water-use season which i s i m p o r t a n t t o i s o l a t e i n t e r i o r water use from 

e x t e r i o r use and weather v a r i a b l e s . 

Based on the r e s u l t s o u t l i n e d i n t h i s r e p o r t i t i s d i f f i c u l t t o 

d e t e r m i n e the l o n g range s a v i n g s i n energy consumption based on any 

18-month time p e r i o d . Gas and e l e c t r i c a l consumption have too many 

v a r i a b l e s t h a t do not c o r r e l a t e a c r o s s t o water c o n s u m p t i o n . We 

cannot say f o r s u r e i f t h i s 18-month d a t a c o l l e c t i o n p e r i o d and the 

p r e v i o u s 24-month b a s e l i n e p e r i o d were normal, and a l l v a r i a b l e s 

w i t h i n b o t h t i m e p e r i o d s e q u i v a l e n t . The r e s u l t s o f the water 

consumption d a t a ( a d e c r e a s e i n water consumption o f 9%-12% d u r i n g 

w i n t e r months, and o v e r a l l decease of 4%-8% f o r the e n t i r e r e t r o f i t 

p r o j e c t ) shows t h a t t he r e t r o f i t p r o j e c t does make a s i g n i f i c a n t 

impact f o r r e s i d e n t s . The i m p a c t s f o r our water u t i l i t y and more 

i n f o r m a t i o n on t h i s p r o j e c t can be found i n APPENDIX 1 and R e t r o f i t 

Program Summary. 

Moderate Plumbing Code 

The Mesa County P l u m b i n g Code r e q u i r e s water s a v i n g d e v i c e s f o r 

29 



a l l new c o n s t r u c t i o n . Moderate water s a v i n g d e v i c e s i n c l u d e low f l o w 

shower heads u s i n g a maximum of 3.0 g a l l o n s p e r minute, low volume 

f l u s h t o i l e t s u s i n g 3.5 g a l l o n s p e r f l u s h c y c l e , low f l o w f a u c e t s 

u s i n g a maximum o f 2.75 g a l l o n s p e r minute, and water e f f e c i e n t 

d i s h w a s h e r s . 

Future Additional Water Conservation Measures 

P u b l i c E d u c a t i o n Program (expanded by d e v e l o p i n g a water 
f e s t i v a l t o i n c l u d e an a d d i t i o n a l day and the g e n e r a l p u b l i c ) 

Advanced Plumbing Code 

X e r i s c a p e ( s e e G l o s s a r y ) 

E v a l u a t e C u r r e n t and Emergency Rate S t r u c t u r e s 

Water A u d i t S e r v i c e s by T r a i n e d S t a f f 

WHERE WE WANT TO BE 

C i t y o f Grand 

J u n c t i o n would l i k e t o 

p r o v i d e a l l o f the water 

needed f o r the uses 

d e s i r e d by i t s customers 

i n a manner t h a t i s as 

e f f i c i e n t as c u r r e n t 

knowledge and t e c h n o l o g y 

w i l l a l l o w , tempered by 

r e a s o n a b l e c o s t 

c o n s i d e r a t i o n s . 

Water use r e c o r d s f o r 1995 i n d i c a t e t h a t i n the C i t y ' s s e r v i c e 

a r e a , r e s i d e n t i a l demand a c c o u n t s f o r a p p r o x i m a t e l y 48.0% o f the 

C i t y ' s t o t a l a n n u a l water demand. Commercial customers demand a c c o u n t s 

f o r 18.7%, Government uses 4.7%, C i t y a c c o u n t s ( p a r k s , b u i l d i n g s , 

City of Grand Junction 
Breakdown of Water Uses 

• Commercial 

5% • Government 

r~/"^w 19% 

-\ • Residential 

• City Accounts 

4% 15% 
• Unaccounted 

• Sales to Other Districts 
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c e m e t e r i e s , e t c ) f o r 4.4%, and 14.8% i s u n a c c o u n t e d - f o r w a t e r . 

A n o t h e r 9.4% i s s o l d t o o t h e r water d i s t r i c t s i n the v a l l e y f o r t h e i r 

customers b e n e f i t . 

HOW WE PLAN TO GET THERE 

Many s t r a t e g i e s and methods a r e b e i n g implemented t o a c c o m p l i s h 

t h e s e g o a l s . The water c o n s e r v a t i o n s t r a t e g i e s a r e a r r a n g e d i n the 

f o l l o w i n g c a t e g o r i e s : 

• C i t y o f Grand J u n c t i o n F a c i l i t i e s 

• R e s i d e n t i a l : S i n g l e - F a m i l y 

• R e s i d e n t i a l : M u l t i - f a m i l y 

• B u s i n e s s / I n d u s t r i a l 

• G e n e r a l a p p l i c a b i l i t y 

Selection of Strategies 

S t r a t e g i e s and methods i n c l u d e d i n t h i s M a s t e r P l a n have met the 

f o l l o w i n g c r i t e r i a : 

1. Can the program be implemented? 

• Are t h e r e l e g a l c o n s i d e r a t i o n s w h ich may a f f e c t t h e 
program? Does t he r e s p o n s i b i l i t y f o r i m p l e m e n t i n g t h e 
program f a l l w i t h i n C i t y o f Grand J u n c t i o n ' s 
j u r i s d i c t i o n ? 

2. I s the program c o s t e f f e c t i v e i n the l o n g r u n ? 

• Do the p r o j e c t e d s a v i n g s j u s t i f y t h e c o s t r e q u i r e d t o 
implement i t when compared t o o t h e r o p t i o n s ? Would 
a n o t h e r approach c o s t l e s s o r o f f e r g r e a t e r s a v i n g s ? 

3. Can the s u c c e s s o f the program be measured? 

• Does i t i n c l u d e a method f o r d e t e r m i n i n g i t s s u c c e s s 
o r f a i l u r e ? 

4. W i l l t h e program r e s u l t i n s u s t a i n a b l e water s a v i n g s ? 

• W i l l t h e program encourage l o n g - t e r m water 
c o n s e r v a t i o n ? 

The C i t y may amend or expanded t h e s e c r i t e r i a as n e c e s s a r y . 
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CITY OF GRAND JUNCTION FACILITIES 

Outdoor 

• Develop w i t h i n t h r e e y e a r s a x e r i s c a p e d e m o n s t r a t i o n i n 
c o o p e r a t i o n w i t h an o u t s i d e agency l i k e t h e B o t a n i c a l S o c i e t y . 

• Develop a system t h a t i d e n t i f i e s p o t e n t i a l s e r v i c e a r e a s t h a t a r e 
i n need o f rep l a c e m e n t based upon b r e a k and l e a k f r e q u e n c i e s . 

• C u r r e n t l y t h e unaccounted water r e p r e s e n t s 15%. Expand l e a k 
d e t e c t i o n program i n c o o r d i n a t i o n w i t h meter r e p l a c e m e n t t o 
reduce unaccounted water t o 10%. 

Indoor 

• P e r f o r m water a u d i t s by t r a i n e d C i t y s t a f f t o a s s i s t c i t y 
f a c i l i t y management s t a f f t o h e l p reduce water demand. 

• Encourage r e p l a c e m e n t o f n o n - c o n s e r v i n g t o i l e t s w i t h t h o s e u s i n g 
1.6 g a l l o n s o r l e s s p e r f l u s h by s u p p o r t i n g changes i n b u i l d i n g 
codes w i t h o u t o f f e r i n g customer i n c e n t i v e s 

• T o i l e t s u s i n g 1.6 g a l l o n s p e r f l u s h o r l e s s 
• Showerheads u s i n g a maximum o f 2.5 gpm 
• K i t c h e n , l a v a t o r y , and s e r v i c e f a u c e t s h a v i n g a maximum f l o w 

o f 2.2 gpm 

SINGLE FAMILY RESIDENTIAL 

Outdoor 

• I n v e s t i g a t e r e a l i s t i c i n c e n t i v e s f o r X e r i s c a p e w h ich w i l l have 
permanent e f f e c t i v e r e s u l t s . 

• Encourage l a n d s c a p e s f o r b o t h maximum water e f f i c i e n c y and 
maximum b e a u t y . 

Indoor 

• P e r f o r m water a u d i t s by t r a i n e d C i t y s t a f f t o a s s i s t water 
customers t o h e l p reduce water demand. 

• Encourage r e p l a c e m e n t o f n o n - c o n s e r v i n g t o i l e t s w i t h t h o s e u s i n g 
1.6 g a l l o n s o r l e s s p e r f l u s h by s u p p o r t i n g changes i n b u i l d i n g 
codes w i t h o u t o f f e r i n g customer i n c e n t i v e s 

• T o i l e t s u s i n g 1.6 g a l l o n s p e r f l u s h o r l e s s 
• Showerheads u s i n g a maximum o f 2.5 gpm 
• K i t c h e n , l a v a t o r y , and s e r v i c e f a u c e t s h a v i n g a maximum f l o w 

o f 2.2 gpm 

MULTI-FAMILY RESIDENTIAL 
Outdoor 

• I n v e s t i g a t e r e a l i s t i c i n c e n t i v e s f o r X e r i s c a p e w h ich w i l l have 
permanent e f f e c t i v e r e s u l t s . 

• Encourage l a n d s c a p e s f o r b o t h maximum water e f f i c i e n c y and 
maximum b e a u t y . 

• C r e a t e an Apartment Water E f f i c i e n c y Program t o i n c l u d e a n a l y s i s 
o f p o t e n t i a l c o n s e r v a t i o n i n swimming p o o l s and d e c o r a t i v e water 
f e a t u r e s . 

Indoor 

• P e r f o r m water a u d i t s by t r a i n e d C i t y s t a f f t o a s s i s t water 
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customers t o h e l p reduce water demand. 
• Encourage r e p l a c e m e n t o f n o n - c o n s e r v i n g t o i l e t s w i t h t h o s e u s i n g 

1.6 g a l l o n s o r l e s s p e r f l u s h by s u p p o r t i n g changes i n b u i l d i n g 
codes w i t h o u t o f f e r i n g customer i n c e n t i v e s . 

• T o i l e t s u s i n g 1.6 g a l l o n s p e r f l u s h o r l e s s 
• Showerheads u s i n g a maximum o f 2.5 gpm 
• K i t c h e n , l a v a t o r y , and s e r v i c e f a u c e t s h a v i n g a maximum f l o w 

o f 2.2 gpm 

BUSINESS AND INSTITUTIONS 

Outdoor 

• I n v e s t i g a t e r e a l i s t i c o p p o r t u n i t i e s f o r X e r i s c a p e w h ich w i l l have 
permanent e f f e c t i v e r e s u l t s . 

• Encourage l a n d s c a p e s f o r b o t h maximum water e f f i c i e n c y and 
maximum b e a u t y . 

Indoor 

• P e r f o r m water a u d i t s by t r a i n e d C i t y s t a f f t o a s s i s t water 
customers t o h e l p reduce water demand. 

• Encourage r e p l a c e m e n t o f n o n - c o n s e r v i n g t o i l e t s w i t h t h o s e u s i n g 
1.6 g a l l o n s o r l e s s p e r f l u s h by s u p p o r t i n g changes i n b u i l d i n g 
codes w i t h o u t o f f e r i n g customer i n c e n t i v e s . 

• T o i l e t s u s i n g 1.6 g a l l o n s p e r f l u s h o r l e s s 
• Showerheads u s i n g a maximum o f 2.5 gpm 
• K i t c h e n , l a v a t o r y , and s e r v i c e f a u c e t s h a v i n g a maximum f l o w 

o f 2.2 gpm 

GENERAL APPLICABILITY 

Information and Outreach 

• Develop s t r o n g m a r k e t i n g p l a n s t o market water c o n s e r v a t i o n f o r 
each o f the main customer g r o u p s . 

• C r e a t e and d i s t r i b u t e c o n s e r v a t i o n i n f o r m a t i o n t o e l e c t e d , 
a p p o i n t e d and c a r e e r p u b l i c o f f i c i a l s and t h e i r e m ployees. 

• Share i n f o r m a t i o n w i t h o t h e r s i n c o n s e r v a t i o n r e l a t e d 
o r g a n i z a t i o n s . 

• Work c l o s e l y w i t h o t h e r a r e a water p r o v i d e r s on c o n s e r v a t i o n 
p l a n s . 

• D i s t r i b u t e c o n s e r v a t i o n i n f o r m a t i o n t o s e n i o r c i t i z e n s , p a r k s 
p e r s o n n e l , n u r s e r i e s , e t c . 

• Develop and implement a p l a n f o r r e c e i v i n g feedback (outreach) 
from c u s t o m e r s . 

• C r e a t e a c o l l e c t i o n o f c o n s e r v a t i o n i n f o r m a t i o n a t the Mesa 
County L i b r a r y . 

Education and Training 

• O f f e r s c h o o l programs, i n c l u d i n g t o u r s o f water f a c i l i t i e s and 
c o n s e r v a t i o n d e m o n s t r a t i o n s t o a l l t e a c h e r s and s t u d e n t s . 

• O f f e r c l a s s e s f o r t e a c h e r s r e - c e r t i f i c a t i o n c r e d i t . 

P r i c i n g , Rates, and B i l l i n g 
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• C o n s i d e r r a t e s t r u c t u r e t o encourage w i s e water use among t he 
h i g h e s t water u s e r s . 

• U t i l i z e t h e C i t y o f Grand J u n c t i o n N e w s l e t t e r t o p r o v i d e c l e a r 
water use i n f o r m a t i o n and h e l p f u l c o m p a r i s o n s . 

Statutes, Codes, and Regulations 

• Review C i t y o f Grand J u n c t i o n O p e r a t i n g R u l e s f o r o p p o r t u n i t i e s 
t o s p e c i f y c o n s e r v a t i o n r e q u i r e m e n t s and amend as n e c e s s a r y . 

• Develop " C o n s e r v a t i o n G u i d e l i n e s and S t a n d a r d s . " 
• Promote i n c o r p o r a t i o n o f " C o n s e r v a t i o n G u i d e l i n e s and S t a n d a r d s " 

i n t o R e s o l u t i o n s . 
• Support i m p l e m e n t a t i o n o f water e f f i c i e n t b u i l d i n g codes 

t h r o u g h o u t t h e C i t y o f Grand J u n c t i o n s e r v i c e a r e a . 

Research 

• R e s e a r c h a r e a s i n e f f i c i e n c y and i d e n t i f y p o t e n t i a l f o r t h e 
g r e a t e s t s a v i n g s . 

• Use p u b l i s h e d r e s e a r c h d a t a when p o s s i b l e . 
• I n v e s t i g a t e p o t e n t i a l uses f o r u n t r e a t e d (raw) water. 
• Make s u g g e s t i o n s and c o n t r i b u t i o n s f o r r e s e a r c h t o the American 

Water Works A s s o c i a t i o n R e s e a r c h F o u n d a t i o n f o r c o n s e r v a t i o n 
r e s e a r c h . 

HOW WE WILL KNOW WE HAVE SUCCEEDED 

Monitoring and Evaluation 

Implementing t h e s e c o n s e r v a t i o n s t r a t e g i e s i s , by i t s e l f , not 

enough. Because water saved t h r o u g h t h e s e programs has become an 

i m p o r t a n t component o f f u t u r e water s u p p l y p l a n n i n g , C i t y o f Grand 

J u n c t i o n needs t o know how w e l l t h e s e s t r a t e g i e s a r e w o r k i n g , when 

t h e y s h o u l d be i n i t i a t e d , i n t e n s i f i e d o r phased o u t , how t h e y a f f e c t 

customer's l i f e s t y l e s o r b u s i n e s s e s , how t h e y a f f e c t t h e human and 

n a t u r a l environment, whether t h e y g i v e r i s e t o u n f o r e s e e n problems, 

c o n f l i c t s o r l e g a l i s s u e s , and whether t h e y a r e w o r t h t h e i r c o s t s . 

M o n i t o r i n g and e v a l u a t i n g the water e f f i c i e n c y g a i n s o f d i v e r s e 

customer groups u s i n g many c o n s e r v a t i o n s t r a t e g i e s i s a complex 

c h a l l e n g e r e q u i r i n g a g r e a t d e a l o f i n f o r m a t i o n . To be done w e l l , i t 

demands t h a t C i t y o f Grand J u n c t i o n p r e p a r e f o r i t i n advance and s t a y 

ahead o f the i n f o r m a t i o n f l o w . To a c c o m p l i s h t h i s , C i t y o f Grand 
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J u n c t i o n w i l l u n d e r t a k e an ongoing m o n i t o r i n g and e v a l u a t i o n program 

t o : 

• Review what each program i s e x p e c t e d t o c o n t r i b u t e t o water 
c o n s e r v a t i o n , t h a t i s , i t s s p e c i f i c g o a l , i n c l u d i n g p o t e n t i a l 
r e d u c t i o n o f u n a c c o u n t e d - f o r w a t e r . 

• D e s i g n t h e methods which w i l l be used t o measure and e v a l u a t e 
i t s p r o g r e s s toward t h a t g o a l and i t s c o s t s . 

• D e f i n e t h e i n f o r m a t i o n n e c e s s a r y f o r m easuring t h e s u c c e s s 
and c o s t s o f each program and i t s o v e r a l l c o n t r i b u t i o n t o 
c o n s e r v a t i o n . 

• G a ther i n f o r m a t i o n i n a t i m e l y manner. 

• D e s i g n and m a i n t a i n f u n c t i o n a l and d u r a b l e d a t a b a s e s . 

• A n a l y z e p e r i o d i c a l l y t h e s u c c e s s , c o s t , and o t h e r r e l e v a n t 
c h a r a c t e r i s t i c s o f each c o n s e r v a t i o n p r o g ram. 

• P r e p a r e a n n u a l r e p o r t s o f p r o g r e s s made, c o s t s i n c u r r e d , 
customer p a r t i c i p a t i o n and r e s p o n s e . 

AMENDMENTS TO ANNUAL PLANS 

M o n i t o r i n g and E v a l u a t i o n r e p o r t s w i l l p r o v i d e a f o u n d a t i o n w h i ch 

C i t y o f Grand J u n c t i o n s t a f f w i l l use t o p r i o r i t i z e s t r a t e g i e s , t o 

d e s i g n A nnual A c t i o n P l a n s f o r optimum e f f e c t and t o improve t h e 

m o n i t o r i n g and e v a l u a t i o n p r o c e s s i t s e l f . Each A n n u a l A c t i o n P l a n 

s h o u l d i n c l u d e m o n i t o r i n g and e v a l u a t i o n components f o r each p r o j e c t . 

They w i l l a l s o i n d i c a t e how s u c c e s s f u l C i t y o f Grand J u n c t i o n and i t s 

customers a r e meeting l o n g - t e r m water c o n s e r v a t i o n g o a l s . 

ANNUAL CONSERVATION ACTION PLAN PROCESS 

1. Implement a c t i o n i t e m approved f o r t h e budget y e a r , c o n t i n u e 

a c t i o n i t e m s from p r e v i o u s y e a r s . 

2. E v a l u a t e r e s u l t s and m o d i f y o b j e c t i v e s f o r next y e a r , d r a f t next 

y e a r ' s a n n u a l p l a n . 

3. D e s i g n s t r a t e g i e s f o r a c h i e v i n g a n n u a l o b j e c t i v e s i n a l i g n m e n t 

w i t h M a s t e r P l a n . 
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4. C o n t i n u e t o i n c l u d e l i n e i t e m s i n the budget f o r i m p l e m e n t a t i o n 

o f i t e m s r e l e v a n t t o the water c o n s e r v a t i o n master p l a n . 

5. P r o v i d e c o p i e s of approved p l a n t o i n t e r e s t e d c i t i z e n s . 

6. M o n i t o r ongoing programs. 
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SUMMARY 

E f f i c i e n t use o f water from Kannah Creek, N o r t h F o r k of Kannah 

Creek and Whitewater Creek b a s i n s w i l l p l a y an i n c r e a s i n g l y i m p o r t a n t 

r o l e i n C i t y o f Grand J u n c t i o n ' s l o n g - r a n g e water use p l a n n i n g . 

Through w i s e water use, the need f o r c o s t l y f a c i l i t i e s may be d e l a y e d 

and water r e s o u r c e s may be p r o t e c t e d f o r o t h e r u s e s . 

To a c h i e v e t h e s e g o a l s , i t i s n e c e s s a r y t o get broad-based 

s u p p o r t f o r a l l c o n s e r v a t i o n p r o g r a m s . I t i s a l s o n e c e s s a r y t h a t 

e f f i c i e n t water use becomes "second n a t u r e " f o r e v e r y o n e . C l e a r l y , no 

one p e r s o n or agency can implement such changes i n water use b e h a v i o r . 

O n l y s y s t e m a t i c , g r a d u a l b e h a v i o r changes, i n t e r w o v e n w i t h advances 

i n t e c h n o l o g y w i l l p e r m a n e n t l y c r e a t e water c o n s e r v a t i o n . 

Many d i f f e r e n t s t r a t e g i e s w i l l be used t o r e a c h t h e s e water 

c o n s e r v a t i o n g o a l s . P r e s e n t programs t a r g e t i n d o o r and o u t d o o r water 

use i n b o t h the p u b l i c and p r i v a t e s e c t o r s . I t i s the i n t e n t o f t h i s 

C o n s e r v a t i o n M a s t e r P l a n t o p r o v i d e a framework f o r e v a l u a t i n g and 

m o n i t o r i n g the v a r i o u s programs, w h i l e r e m a i n i n g f l e x i b l e enough t o 

adapt t o changing c o n d i t i o n s and t o community n e e d s . S u s t a i n a b i l i t y 

i n water s a v i n g s and the c o s t e f f e c t i v e n e s s o f the program w i l l be key 

c o n s i d e r a t i o n s i n a s s e s s i n g v a r i o u s p r o g r a m s . S p e c i f i c programs w i l l 

be s e l e c t e d and funded d u r i n g the a n n u a l p l a n n i n g and b u d g e t i n g 

p r o c e s s . 

A c h i e v i n g water c o n s e r v a t i o n g o a l s w i l l r e q u i r e t he e f f o r t and 

commitment of e v e r y o n e . The i n t e n t o f C i t y o f Grand J u n c t i o n i s t o 

ensure t h a t f u t u r e g e n e r a t i o n s e n j o y h i g h q u a l i t y water i n s u f f i c i e n t 

q u a n t i t i e s t o meet t h e i r needs, and t o work c l o s e l y w i t h c i t i z e n s t o 

b u i l d a f o u n d a t i o n f o r tomorrow t h r o u g h e f f i c i e n t water use t o d a y . 
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GLOSSARY 

ACRE FEET: A measurement t o d e s c r i b e a volume o f wate r . One a c r e -

f o o t i s the amount o f water which would c o v e r one a c r e o f l a n d t o 

a depth o f one f o o t : 325,851 g a l l o n s . 

ACTION PLAN: A more d e t a i l e d , a n a l y t i c a l c o u r s e o f a c t i o n t o 

implement c o n c e p t s o u t l i n e d i n a Ma s t e r P l a n , u s u a l l y s e t up on a 

12-month b a s i s , h a v i n g s t a f f i n g and budget a l l o c a t e d t o a c h i e v e 

s p e c i f i c o b j e c t i v e s . 

CONSERVATION: A s e t o f s t r a t e g i e s t o s o l v e t h e dilemma o f p r o v i d i n g 

water t o p e o p l e , b o t h t h r o u g h s u p p l y management ( i n which t h e 

u t i l i t y maximizes e f f i c i e n t use o f w a t e r ) and t h r o u g h demand 

management ( i n which t h e customers p r a c t i c e e f f i c i e n t u s e ) ; w i s e , 

e f f i c i e n t use by s u p p l i e r s and c u s t o m e r s . (See a l s o demand 

management and s u p p l y management.) 

DEMAND MANAGEMENT: Methods t o encourage customers t o reduce t h e i r 

w ater demands th u s u s i n g water e f f i c i e n t l y . (See a l s o 

c o n s e r v a t i o n . ) Example: I n s t a l l a t i o n o f w a t e r - e f f i c i e n t 

f i x t u r e s i n bathroom, k i t c h e n and l a u n d r y room by the 

homeowner/property manager. 

EVALUATION: The o v e r a l l d e t e r m i n a t i o n o f a c o n s e r v a t i o n program's 

e f f e c t i v e n e s s ; s t r i c t a c c o u n t a b i l i t y by a u t i l i t y t o i t s 

g o v e r n i n g body and t o i t s c u s t o m e r s . 

GOALS: G e n e r a l s t a t e m e n t s o f purpose f o r an e f f o r t o r program; g o a l s 

s h o u l d compliment and r e i n f o r c e o t h e r c i t y / D i s t r i c t / c o m m u n i t y 

g o a l s . 

MASTER PLAN: A c o n c e p t u a l framework t o show d i r e c t i o n o f i n t e n t . 

MISSION/PURPOSE STATEMENT: A statement i n c l e a r language which 

e x p l a i n s why we e x i s t , why we do what we do t o ensure a c e r t a i n 

s t a n d a r d q u a l i t y o f l i f e f o r our c u s t o m e r s . 
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MONITORING: An ongoing p r o c e s s t o a s s e s s r e s u l t s o f an e f f o r t . S t e p s 

i n t h e p r o c e s s i n c l u d e i d e n t i f y i n g what w i l l be measured, what 

assumptions w i l l be h e l d , what e s t i m a t e s a r e agreed on, what 

measuring t o o l s w i l l be u s e d . 

MULTI-FAMILY RESIDENTIAL: A p l a n n i n g term used t o d e s c r i b e a b u i l d i n g 

where two o r more f a m i l i e s l i v e i n s e p a r a t e u n i t s under one 

common r o o f , f o r example, apartment houses, townhomes, 

condominiums. 

OBJECTIVES: S p e c i f i c o p e r a t i o n a l aims q u a n t i f i e d i n an an n u a l a c t i o n 

p l a n ; s t a t e m e n t s must i n c l u d e s p e c i f i c a l l y who w i l l do p r e c i s e l y 

what, by when, and a t what c o s t . 

PROGRAMS: An ongoing e f f o r t t o a c h i e v e a g o a l , u s u a l l y i n v o l v i n g 

s e v e r a l p r o j e c t s ; e.g., a c o n s e r v a t i o n program may i n c l u d e a 

m e t e r i n g p r o j e c t , a r e t r o f i t p r o j e c t , and a l a n d s c a p e p r o j e c t . 

PROJECT: S y s t e m i z e d e f f o r t s t o a c h i e v e an o b j e c t i v e . 

PROJECTED SAVINGS: An e s t i m a t e o f the amount o f water which w i l l be 

co n s e r v e d because s u p p l i e r s and customers a r e i m p l e m e n t i n g 

c e r t a i n e f f i c i e n c y p r a c t i c e s . 

RETROFIT: An u m b r e l l a term which r e f e r s t o the m o d i f i c a t i o n o f 

s o m e t h i n g . I n the case o f water c o n s e r v a t i o n , r e t r o f i t r e f e r s t o 

m o d i f i c a t i o n s t o plumbing f i x t u r e s t o i n c r e a s e e f f i c i e n c y . 

SUPPLY MANAGEMENT: Methods i n which a u t i l i t y maximizes use of 

a v a i l a b l e u n t r e a t e d w a t e r . ( See a l s o c o n s e r v a t i o n . ) 

SUSTAINABILITY: A d e c i s i o n - m a k i n g concept d e s c r i b i n g development t h a t 

meets t he needs o f the p r e s e n t w i t h o u t compromising t h e a b i l i t y 

o f f u t u r e g e n e r a t i o n s t o meet t h e i r owner n e e d s . 

UNACCOUNTED-FOR WATER: A term used t o d e s c r i b e t h e v a r i o u s ways water 

i s d i f f i c u l t o r i m p o s s i b l e t o measure such as u n d e r - r e g i s t r a t i o n 

o f a g i n g water meters, l e a k s , f i r e s u p p r e s s i o n , and water used i n 

f l u s h i n g t h e d i s t r i b u t i o n system t h r o u g h f i r e h y d r a n t s . 
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XERISCAPE™: A l a n d s c a p e concept t o d e s c r i b e a s e v e n - s t e p p r o c e s s o f 

l a n d s c a p i n g t h a t c o n s e r v e s water and p r o t e c t s t h e e n v i r o n m e n t . 

Developed by Denver Water i n 1981, the term i s now trademarked by 

the N a t i o n a l X e r i s c a p e C o u n c i l , I n c . The seven s t e p s a r e : 

1) Page and De s i g n 4) P r a c t i c a l T u r f Areas 

2) S o i l A n a l y s e s 5) E f f i c i e n t I r r i g a t i o n 

3) A p p r o p r i a t e P l a n t S e l e c t i o n 6) Use o f Mulches 

7) A p p r o p r i a t e Maintenance 

(When t h i s s e v e n - s t e p system i s a p p l i e d , l a n d s c a p e water may be 
reduced 30-80%.) 
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APPENDIX 1 

CITY OF GRAND JUNCTION RESIDENTIAL RETROFIT PROJECT SUMMARY 

The Grand J u n c t i o n R e s i d e n t i a l R e t r o f i t P i l o t P r o j e c t began i n A p r i l 
1 991. The C o l o r a d o O f f i c e o f Water C o n s e r v a t i o n managed the p r o j e c t 
and r e c e i v e d t e c h n i c a l a d v i c e , p r o j e c t i m p l e m e n t a t i o n and o t h e r 
a s s i s t a n c e from s o u r c e s i n c l u d i n g Grand J u n c t i o n U t i l i t i e s Department, 
O f f i c e o f Energy C o n s e r v a t i o n , Denver Water Department, and a r e a 
c o n s u l t a n t s . 
R e t r o f i t p r o j e c t s , w h i ch change out e x i s t i n g plumbing f i x t u r e s and 
r e p l a c e them w i t h new l o w e r water usage plumbing f i x t u r e s , a r e not 
new. A few a s p e c t s o f t h i s p r o j e c t , however, make i t u n i q u e . The 
p r o j e c t was d e s i g n e d t o i n c l u d e m o n i t o r i n g and e v a l u a t i o n o f b o t h 
water and energy c o n s u m p t i o n . The p r o j e c t a l s o s e t out t o d e t e r m i n e 
water s a v i n g s p o t e n t i a l and consumer s a t i s f a c t i o n r e g a r d i n g r e t r o f i t 
d e v i c e s . The d e v i c e s used i n t h i s p r o j e c t i n c l u d e t he " F u t u r e F l u s h " , 
and d u a l - f l u s h (two o p t i o n ) d e v i c e , t he "ShowerSpa" shower head, and 
s w i v e l f a u c e t a e r a t o r s . 

A p p r o x i m a t e l y 102 s i n g l e f a m i l y homeowners agreed t o p a r t i c i p a t e 
i n t h i s 18-month p r o j e c t t o h e l p c i t y o f f i c i a l s d e t e r m i n e water s a v i n g 
p o t e n t i a l s from plumbing r e t r o f i t d e v i c e s . Homeowners were t h e n 
p r o v i d e d w i t h a 2.0 g a l l o n p e r minute f l o w "ShowerSpa" shower head, a 
f a u c e t a e r a t o r and a " F u t u r e F l u s h " t o i l e t d e v i c e f o r a l l bathroom 
f i x t u r e s and asked t o i n s t a l l them. Water and energy consumption was 
c o l l e c t e d monthly f o r e v a l u a t i o n . Two s u r v e y s of p a r t i c i p a t i n g 
homeowners were conducted and a r e a p a r t o f the p r o j e c t . An attempt 
has been made t o ensure t h i s p i l o t p r o j e c t emulates " r e a l l i f e " w ater 
use v e r s u s water use i n a c o n t r o l l e d l a b o r a t o r y s e t t i n g . 

PROJECT GOAL 

The o v e r a l l g o a l o f the Grand J u n c t i o n R e s i d e n t i a l R e t r o f i t 
D e m o n s t r a t i o n P r o j e c t was t o d e v e l o p i n f o r m a t i o n r e g a r d i n g the 
economic impact o f a r e t r o f i t program and the water u t i l i t i e s r e t u r n 
on program i n v e s t m e n t . The p r o j e c t was d e s i g n e d t o a c c o m p l i s h t h i s 
g o a l t h r o u g h the f o l l o w i n g f o u r o b j e c t i v e s : 

1. To determine changes i n water and energy usage from a 
r e s i d e n t i a l plumbing f i x t u r e r e t r o f i t . 

2. To determine the program cost effectiveness f o r both 
residents and the Grand Junction water u t i l i t y . 

3. To determine long term water savings p o t e n t i a l from r e t r o f i t . 
4. To evaluate device acceptance l e v e l s from homeowners. 
Water consumption d a t a was c o l l e c t e d f o r a 24-month p e r i o d e n d i n g 

A p r i l 1993 and energy consumption d a t a was c o l l e c t e d f o r a p e r i o d o f 
18 months e n d i n g i n October 1992. T h i s p e r i o d w i l l i n c l u d e one f u l l 
w i n t e r water-use season which i s i m p o r t a n t t o i s o l a t e i n t e r i o r water 
use from e x t e r i o r use and weather v a r i a b l e s . 

RETROFIT PROJECT RESULTS 

The Grand J u n c t i o n R e t r o f i t P r o j e c t o n l y o f f i c i a l l y l a s t e d 18 
months. T h i s t i m e frame i s p r o b a b l y not adequate t o do a comparison 
between energy consumption and water c o n s u m p t i o n . The d a t a f o r energy 
consumption i s a f f e c t e d v e r y d r a m a t i c a l l y by weather c o n d i t i o n s . The 
o r i g i n a l d a t a c o l l e c t i o n time frame was from May 1991 t h r o u g h October 
1992, w i t h a l l p r o j e c t r e s u l t s b e i n g compared t o a two y e a r average 
j u s t p r i o r t o i n s t a l l a t i o n o f r e t r o f i t d e v i c e s . The water consumption 
d a t a was c o l l e c t e d f o r an e x t r a s i x month p e r i o d , f o r a t o t a l d a t a 
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c o l l e c t i o n p e r i o d from May 1992 t h r o u g h A p r i l 1993. T h i s extended 
d a t a c o l l e c t i o n p e r i o d f o r water consumption w i l l show a more a c c u r a t e 
t r e n d towards s a v i n g s , because i t c o v e r s two w i n t e r seasons, when 
water s a v i n g s p o t e n t i a l s a r e more a c c u r a t e l y measured. 

As i n any r e a l l i f e p r o j e c t , t h i s p r o j e c t had many v a r i a b l e s t o 
c o n s i d e r . The number o f t o t a l p a r t i c i p a n t s was reduced from 102 t o 
85. The r e d u c t i o n was p r i m a r i l y due t o ownership changes o r o t h e r 
s i t u a t i o n s w h i ch were not a c c e p t a b l e f o r e v a l u a t i o n . 
Gas R e s u l t s 

Gas consumption was e v a l u a t e d f o r the 18-month p r o j e c t p e r i o d 
from May 1991 t h r o u g h October 1992. W i n t e r consumption was a l s o 
a n a l y z e d s e p a r a t e l y , t h i s b e i n g from November t h r o u g h F e b r u a r y . Gas 
consumption shows an i n c r e a s e o f gas use f o r November and December, 
w i t h a d e c r e a s e i n gas consumption by 0.87%. The r e t r o f i t d e v i c e s 
r e s u l t e d i n o v e r a l l s a v i n g s i n gas consumption of 6.85% f o r r e t r o f i t 
homeowners d u r i n g t he 18-month p e r i o d . 
E l e c t r i c i t y R e s u l t s 

E l e c t r i c a l consumption was e v a l u a t e d f o r the 18-month p r o j e c t 
p e r i o d from May 1991 t h r o u g h October 1992. W i n t e r consumption was 
a l s o a n a l y z e d s e p a r a t e l y , t h i s b e i n g from November t h r o u g h F e b r u a r y . 
E l e c t r i c a l consumption shows an i n c r e a s e f o r e l e c t r i c i t y f o r November 
and December, w i t h a d e c r e a s e f o r J a n u a r y and F e b r u a r y . These f o u r 
months r e p r e s e n t a d e c r e a s e i n e l e c t r i c a l consumption by 0.55%. The 
r e t r o f i t d e v i c e s r e s u l t e d i n o v e r a l l s a v i n g s i n e l e c t r i c a l consumption 
of 0.54% f o r r e t r o f i t homeowners d u r i n g t he 18-month p e r i o d . 

Water R e s u l t s 
The r e s u l t s o f the water s a v i n g s a r e g o i n g t o be b r o k e n down i n t o 

t h r e e d i f f e r e n t s e c t i o n s . The f i r s t s e c t i o n w i l l i n c l u d e t he same 85 
customer base t h a t was used i n the gas and e l e c t r i c i t y r e s u l t s f o r 
means o f comparisons f o r t h i s r e t r o f i t p r o j e c t . The second s e c t i o n 
w i l l g i v e water consumption d a t a f o r a l l 102 customers t h a t were 
i n i t i a l l y i n v o l v e d i n the r e t r o f i t p r o j e c t . The t h i r d s e c t i o n s c r e e n s 
the o r i g i n a l 102 customers f o r m i s s i n g d a t a f o r water consumption 
o n l y , and extends the m o n i t o r i n g time from 18 months t o 24 months t o 
o b t a i n d a t a t h r o u g h the two w i n t e r s e a s o n s . 

T h i s f i r s t s e c t i o n shows water consumption f o r the same 85 
customer base which was e v a l u a t e d f o r the 18-month p r o j e c t p e r i o d from 
May 1991 t h r o u g h October 1992. W i n t e r consumption was a l s o a n a l y z e d 
s e p a r a t e l y , t h i s b e i n g from November t h r o u g h F e b r u a r y . Water 
consumption d a t a shows a d e c r e a s e i n water consumption f o r a l l f o u r 
w i n t e r months. Reduced water consumption f o r w i n t e r use r e s u l t e d i n a 
s a v i n g s o f 9.35%. The use of the r e t r o f i t d e v i c e s reduced water 
consumption by 4.03%. 

Water consumption f o r a l l 102 customers was e v a l u a t e d f o r the 
18-month p r o j e c t p e r i o d from May 1991 t h r o u g h October 1992. W i n t e r 
consumption was a l s o a n a l y z e d s e p a r a t e l y , t h i s b e i n g from November 
t h r o u g h F e b r u a r y . Water consumption d a t a shows a d e c r e a s e i n water 
consumption f o r a l l f o u r w i n t e r months. Reduced water consumption f o r 
w i n t e r use r e s u l t e d i n a s a v i n g s of 12.33%. The o v e r a l l r e d u c t i o n i n 
water consumption f o r the 18-month p r o j e c t was 6.45%. 

The 17 customers t h a t was s c r e e n e d out from the o r i g i n a l 102 
customer base, reduced t h e i r w i n t e r water consumption by 20.48% and 
f o r t h e e n t i r e 18-month p r o j e c t by 18.91%. 

T h i s l a s t s e c t i o n w i l l d e a l w i t h a customer base t h a t w i l l be 
used f o r l o n g range p l a n n i n g and f u t u r e water c o n s e r v a t i o n p r o g r a m s . 
T h i s customer base s t a r t e d w i t h t he o r i g i n a l 102 customer base, which 
were t h e n r e s c r e e n e d based on a v a i l a b l e water consumption d a t a o n l y 
and answers on the f i n a l q u e s t i o n n a i r e . Of the 13 customers s c r e e n e d 
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o u t , some were e l i m i n a t e d because t h e y never i n s t a l l e d t h e d e v i c e s or 
never r e c e i v e d t he d e v i c e s , o t h e r s d i d not have enough p r i o r water 
consumption d a t a t o make a comparison a f t e r r e t r o f i t s were i n s t a l l e d . 
The r e m a i n i n g 89 customers were e v a l u a t e d f o r a 24-month p e r i o d from 

May 1991 t h r o u g h A p r i l 1993. W i n t e r consumption was a l s o a n a l y z e d 
s e p a r a t e l y , t h i s b e i n g from November t h r o u g h F e b r u a r y f o r two w i n t e r 
c y c l e s . Water consumption d a t a shows a d e c r e a s e i n water consumption 
f o r t h e months of November, J a n u a r y and F e b r u a r y , w i t h December h a v i n g 
the same c o n s u m p t i o n . Reduced water consumption f o r w i n t e r use 
r e s u l t e d i n a s a v i n g s o f 10.32%. The o v e r a l l s a v i n g s f o r the 24-month 
p e r i o d was 8.40%. 

FINAL SUMMARY 
The r e t r o f i t p r o j e c t s main g o a l was t o d e v e l o p i n f o r m a t i o n 

r e g a r d i n g the economic impact o f a r e t r o f i t program and the water 
u t i l i t i e s r e t u r n on program i n v e s t m e n t . The f o l l o w i n g f o u r o b j e c t i v e s 
were e s t a b l i s h e d t o h e l p a c c o m p l i s h t h i s g o a l . 

The f i r s t o b j e c t i v e was to determine changes i n water and energy 
usage from a r e s i d e n t i a l plumbing f i x t u r e r e t r o f i t program. 

Based on the r e s u l t s o u t l i n e d i n t h i s r e p o r t i t i s d i f f i c u l t t o 
d e t e r m i n e the l o n g range s a v i n g s i n energy consumption based on any 
18-month time p e r i o d . Gas and e l e c t r i c a l consumption have too many 
v a r i a b l e s t h a t do not c o r r e l a t e a c r o s s t o water c o n s u m p t i o n . We 
cannot say f o r s u r e i f t h i s 18-month d a t a c o l l e c t i o n p e r i o d and the 
p r e v i o u s 24-month b a s e l i n e p e r i o d were n o r m a l , and a l l v a r i a b l e s 
w i t h i n b o t h t i m e p e r i o d s e q u i v a l e n t . The r e s u l t s o f the water 
consumption d a t a ( a d e c r e a s e i n water consumption o f 9%-12% d u r i n g 
w i n t e r months, and o v e r a l l decease of 4%-8% f o r the e n t i r e r e t r o f i t 
p r o j e c t ) shows t h a t t he r e t r o f i t p r o j e c t does make a s i g n i f i c a n t 
impact f o r r e s i d e n t s . 

The second o b j e c t i v e was to determine program cost effectiveness 
fo r both residents and the Grand Junction water u t i l i t y . 

S i n c e t h i s p r o j e c t f u r n i s h e d a l l d e v i c e s f r e e o f charge t o 
r e t r o f i t p a r t i c i p a n t s , i t s c o s t e f f e c t i v e n e s s t o r e s i d e n t s c o u l d n ' t 
get any b e t t e r . I f p a r t i c i p a n t s a r e r e q u i r e d t o purchase t h e i r own 
r e t r o f i t d e v i c e s , t he payback f o r each customer w i l l v a r y a c c o r d i n g t o 
a c t u a l water and energy s a v i n g s , i t s h o u l d t a k e from 15 t o 18 months 
t o r e c o v e r t h e i r i n i t i a l i n v e s t m e n t o f a p p r o x i m a t e l y $60 f o r a l l t h r e e 
t y p e s o f r e t r o f i t d e v i c e s . 

As a u t i l i t y , t h e answers get much more c o m p l i c a t e d . Based on 
the r e s u l t s o f t h i s r e t r o f i t p r o j e c t , a C i t y wide r e t r o f i t program 
would save a p p r o x i m a t e l y 100 m i l l i o n g a l l o n s o f water p e r y e a r , o r 
enough water t o s e r v e a p p r o x i m a t e l y 1,500 new r e s i d e n t s . O p e r a t i n g 
c o s t s a t the water t r e a t m e n t p l a n t would a l s o be reduced by $6,000 p e r 
y e a r . I f new r e s i d e n t s a r e not t h e r e t o use t h i s a v a i l a b l e w a t e r , we 
would be f o r c e d t o i n c r e a s e water r a t e s by 5%, t o make up 
a p p r o x i m a t e l y $175,000 i n l o s t revenue. A l s o , i f we were t o f u r n i s h 
t h e s e same d e v i c e s t o a l l homeowners, we would have t o i n c r e a s e water 
r a t e s an a d d i t i o n a l 3%, f o r a 10-year p e r i o d , t o pay f o r c a p i t a l 
o u t l a y f o r r e t r o f i t d e v i c e s . 

On the o t h e r s i d e o f the p i c t u r e , i f we needed t o d e v e l o p 
a d d i t i o n a l water r e s o u r c e s f o r an expanding customer base, t h i s t y p e 
of water c o n s e r v a t i o n program t h r o u g h the use o f r e t r o f i t d e v i c e s 
would be v e r y a t t r a c t i v e . The c o s t p e r a c r e f o o t o f d e v e l o p e d water 
would be $2,100. T h i s i s h i g h e r t h a n the $1,200 - $1,500 we would 
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l i k e t o pay, b u t much l e s s t h a t t h e $6,000 p e r a c r e f o o t , some o t h e r 
p r o j e c t s a r e e x p e c t i n g t o c o s t , once d e v e l o p e d . 

The t h i r d o b j e c t i v e was to determine long term water savings 
p o t e n t i a l s from r e t r o f i t . 

As s t a t e d i n the second o b j e c t i v e , we c o u l d a c h i e v e l o n g term 
s a v i n g s o f 100 m i l l i o n g a l l o n s o f water p e r y e a r from t h e i n s t a l l a t i o n 
o f r e t r o f i t d e v i c e s , w h ich i s e q u i v a l e n t t o 4.5% of t o t a l water used 
i n our s y s t e m . By comparison, as s t a t e d i n a March 1989 AWWA J o u r n a l 
r e p o r t t i t l e d "Long Term O p t i o n s f o r M u n i c i p a l Water C o n s e r v a t i o n , " 
c o n v e r s i o n t o an i n c r e a s i n g b l o c k r a t e ( t h e r a t e f o r each a d d i t i o n a l 
1,000 g a l l o n s o f water used i n c r e a s e s ) f o r water r a t e s c o u l d save up 
t o 10%, o r an i n c r e a s e i n water r a t e s o f 10% c o u l d save 3% of t o t a l 
w ater c o n s u m p t i o n . 

We w i l l c o n t i n u e t o m o n i t o r t h e s e customers ( 8 9 customer b a s e ) 
f o r a few more y e a r s t o det e r m i n e i f water consumption s a v i n g s w i l l 
c o n t i n u e a t the same r a t e s as i n the p a s t 24-month p e r i o d . 

The f i n a l o b j e c t i v e was to evaluate device acceptance l e v e l s from 
homeowners. 

The d e v i c e s used i n t h i s r e t r o f i t p r o j e c t were o f h i g h q u a l i t y 
w h i c h c o n t r i b u t e d t o the ac c e p t a n c e l e v e l s a l s o b e i n g h i g h . The 
l o w e s t r a t e d and most t r o u b l e s o m e d e v i c e was the " F u t u r e F l u s h " d u a l 
f l u s h t o i l e t d e v i c e t h a t r e q u i r e d an o c c a s i o n a l a d j u s t m e n t . Even 
though i t was the l o w e s t r a t e d , a l m o s t 75% of the re s p o n d e n t s s t a t e d 
t h e y w i l l c o n t i n u e t o use the " F u t u r e F l u s h " d e v i c e a f t e r t h e r e t r o f i t 
p r o j e c t i s o v e r . A p p r o x i m a t e l y 98% o f re s p o n d e n t s i n d i c a t e d t h e y w i l l 
c o n t i n u e t o use the "ShowerSpa" shower h e a d . 

The Grand J u n c t i o n R e t r o f i t P r o j e c t answered a l l t h e o b j e c t i v e s 
i t s t a r t e d out w i t h . The r e s u l t s p e r t a i n i n g t o energy consumption 
l e a v e room f o r debate about t r u e energy r e d u c t i o n s v e r s u s water 
r e d u c t i o n s . U n l e s s hot water h e a t e r s were i n d i v i d u a l l y measured f o r 
energy consumption d u r i n g r e t r o f i t p r o j e c t , d a t a c o l l e c t i o n on energy 
consumption c o u l d t a k e f i v e t o t e n y e a r s b e f o r e enough d a t a was 
o b t a i n e d t h a t t r u e averages c o u l d be d e r i v e d . 
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