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WATER CONSERVATION AS A LONG-RANGE STRATEGY 

IN MUNICIPAL WATER SUPPLY PLANNING:

THE CASE OF OKLAHOMA 

BY: ABDELFATTAH LUTFI ABDALLAH 

MAJOR PROFESSOR: DR. MARVIN BAKER, Ph.D.

This study is concerned w ith Oklaoma w ate r m anagers' a tt itu d e s  tow ard 

the  adoption or re jec tio n  of long-term  w ater conservation  options in small and 

medium sized c itie s  under 50,000 in population.

In focusing upon Oklahoma w ater m anagers' a tt itu d e s , the  following 

questions a re  addressed:

1. What fac to rs  in fluence Oklahoma w ate r m anagers' a ttitu d e s  

tow ard the  adoption or re jection  of long-term  w ate r conser

vation m easures?

2. What a re  th e  major incen tives or d isincentives th a t  may 

encourage or discourage the  adoption and im plem enting of 

long-term  w ater conservation  a lte rn a tiv e s  a t  th e  municipal 

level in Oklahoma?

3. What a re  th e  d is tin c t geographical varia tions in a ttitu d e s  

tow ard adopting w a te r conservation policies?



To address these  and re la te d  questions, a  questionnaire  was mailed to  

each of the w ater m anagers in the  se lec ted  Oklahoma tow ns and c itie s . The 

questionnaire was com pleted by U9 of the 60 m anagers who w ere requested  to 

p a rtic ip a te  in the  study. The obtained da ta  w ere then analyzed using 

contingency tab les.

The resu lts  of the  study ind ica ted  th a t local w ater m anagers considered 

local governm ents as the  most app rop ria te  body to  deal w ith w a te r m anagement 

issues. Local w ater m anagers in Oklahoma also p lace heavy re liance  upon 

trad itio n a l s tru c tu ra l solutions. If th ese  solutions prove to  be inadequate , long

term  w ater conservation a lte rn a tiv e s  become more appealing. However, 

Oklahoma w ater m anagers in the  se lec ted  c itie s  and towns expressed  their 

profound concerns about the  p o ten tia l revenue loss of long-term  w ater 

conservation m easures w ere to  be adopted  and im plem ented. R espondents also 

rea lized  th a t  im plem enting long-term  w ater conservation  a lte rn a tiv e s  o ften  

requ ire  soph istica ted  p repara tion  and execution  to be successful.

These resu lts  did not concur with Oklahoma s ta te  w ater policies which 

em phasized w ater supply augm entation  solutions. But s till, s ta te  e ffo rts  are  

needed to provide studied com m unities in order to  encourage them  to  adopt 

perm anent w ater conservation  s tra te g ie s .



CHAPTER I 

Introduction

This study explores major fac to rs  influencing the  adoption of w ater policy 

m anagem ent options by w ater o ffic ia ls  in se lec ted  medium sized c itie s  and 

tow ns in Oklahoma. This study p resen ts  a fram ew ork th a t will allow w ater 

o ffic ia ls  to  consider u tility -o rien ted  long-term  w ater conservation  op tions as a 

supplem ent to  trad itional supply augm entation  p ro jec ts .

The significance of u tility -o rien te d  w ater conservation  p ra c tic e s  in 

m unicipal w ater supply planning depends upon th e  e x te n t to  which specific  

a lte rn a tiv e s  a re  im plem ented; th a t is, under w hat conditions w ater m anagers 

will adopt and implement p a rticu la r conservation  options. The fa c t th a t  a w ater 

m anager is aw are of numerous long-term  m easures to  conserve w a te r is no 

gu a ran tee  th a t  the  given w ater u tility  will a c t upon th a t inform ation. E xcept 

under conditions of em ergency such as during dry periods, l it tle  is known about 

th e  major determ inan ts th a t  a ffe c t possible adoption of p a rticu la r long-term  

w ater conservation  options.

For th e  purpose of c la rif ica tio n  and evaluation  of the  p o te n tia lit ie s  of 

adopting ce rta in  w ater m anagement policy options by w ater m anagers, all c itie s  

and tow ns in Oklahoma within the  size range from 5,000 to  49,999 population 

have been se lec ted  for th is study. A ccording to  the  1980 United S ta te s  Census



of p o p u la tio n / a  to ta l of 60 c itie s  w ere in th is range . A location  map (figure 1) 

of the  se lec ted  com m unities showed th a t  they a re  widely d istribu ted  across the 

s ta te , w ith more concen tra tion  around two m etropo litian  areas: Tulsa and

Oklahoma C ity . A to ta l of 60 observations was qu ite  m anageable and the needed 

inform ation was co llec ted  w ithin a reasonable tim e period. Since all c itie s  in 

the  range of 5,000 to  49,999 population w ere included, no system atic  sampling 

procedure will be used to  choose from . N evertheless, all the  chosen m unicipal

itie s  encom pass and rep resen t a broad range of c ity  population size ca tego ries 

(5,000 to  10,000; 10,000 to  20,000; 20,000 to  30,000; 30,000 to  40,000; 40,000 to  

49,999).

The reason for se lec ting  this specific  range is th a t most studies concern 

ing urban w ater planning and conservation  w ere  done in c itie s  of 50,000 or 
2

m ore. F u rth e r , the  reason for not studying tow ns of less than 5,000 popula

tion is th a t  a small w ater system s study is cu rren tly  under way in the  College 

of A gricu ltu re , Oklahoma S ta te  U niversity , S tillw a te r, Oklahom a.^ Also, no 

studies have been published which w ere specifica lly  aimed a t the investiga tion  

of de term inan ts  of adopting a  conservation  m easure or conservation  in general 

by w ater m anagers. F u therm ore, no small town and medium city  studies have 

been made in th e  S ta te  of Oklahoma.

^U. S. D epartm ent of Com m erce, Bureau of the  C ensus, 19S0 Census of Popula
tion  and Housing -  Oklahoma, (W ashington, D. C .: Septem ber, 1982).

^U.S. Army Corps of Engineers, Tulsa D istric t, Tulsa Urban Study: W ater Supply 
-  S tage II, (Oklahoma: Septem ber, 1982).

^Kay S te w a rt, "R esiden tia l W ater C onservation  Program s in Rural W ater 
D is tric ts ,"  A Proposal Subm itted for Funding to  the  Oklahoma W ater R esources 
Board, (Oklahoma: Decem ber, 1981), 4 pages.
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Basic Definitions

Terms such as w a te r conservation , w ater ration ing , long-term  w ater 

conservation , and e ffic iency  in w ater use w ere considered by the  au thor to 

requ ire  defin ition  because of th e ir  p a rticu la r use in the ana ly tica l developm ent 

se t fo rth  in th is study. A standard  dictionary  defines conservation  as "the 

planned m anagement of a n a tu ra l resource  to prevent exp lo ita tion , destruction , 

or neg lec t."  P reservation  and p ro tec tio n  implies, how ever, the  postponem ent of 

consum ption. This is not feasib le  because we must consume w ater to survive. 

However, th e re  a re  various percep tions of what w ater conservation  is; some see 

it as an e th ica l issue, a necessity  for human survival: o thers  view it in a

co s t-b e n efit co n tex t.^  For the  purpose of this study, we will define w ater 

conservation  as a  series of long-term  w ater saving m easures th a t will a tta in  a 

no tab le  degree of e ffic ien cy  in w ater use. Specifically , e ffic iency  in w ater use 

can be defined here as accom plishing a task  w ith one gallon of w ater which 

previously required  several gallons.

Given the  above defin itions of w a te r conservation  and e ffic iency  in w ater 

use term s, the  question is: What d istinctions can be drawn betw een w ater

ration ing  m easures and long-term  w ater conservation m easures? By and large , 

w ater ration ing  m easures have been planned for im plem entation in the  event of 

a  need to  reduce w ater use rapidly and dram atically . Also, to  be successful.

^W ebster's New C olleg ia te  D ictionary, (Springfield, M assachusetts: G and C
M erriam Company, 1972), p. 241.

^For a good discussion of th e  w ater conservation  concep t see: Duane D.
Baumann, John J. Boland, and John H. Sims, "W ater C onservation : The Struggle 
O ver D efinition," W ater R esources R esearch , Vol. 20, No. 4 (April, 1984), pp. 
428-434.
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most such m easures rely heavily on consumer cooperation . T herefo re , rationing 

of w ater is an em ergency m easure but fixing leaky pipes is a perm anent, long- 

range conservation  e f fo r t . The assum ption is th a t long-term  w ater conservation 

m easures may not require custom er coopera tion  since they a re  under the 

m anager's  con tro l.

The Problem and its  Setting

Local w ater supply u tilitie s  in Oklahoma are  periodically faced  with 

inadequate  s to rage  and d istribu tion  fac ilitie s  and tem porary w ater shortages.^  

Such problem s tend to be genera ted  by excessive w ater demand on the ex isting  

w ater fac ilitie s  or by varia tion  in p rec ip ita tion .

Ground w ater is a  major asse t in m eeting Oklahom a's w ater needs but a 

no tab le decline in w ater levels in some a reas  (such as the O gallala aquifer in 

th e  w estern  p a rt of the  s ta te )  due to  heavy w ithdraw als is c rea tin g  serious 

problem s. Since ground w ater is the d irec t source of dom estic supply for many 

m unicipalities and industries in the  no rthw estern  p a rt of the s ta te , com prehen

sive w a te r m anagem ent program s which em phasize conservation are  necessary  

today  and will be even more so in the  fu tu re .

Aside from the notable decline in ground w a te r tab les in some w estern  

a re a s  of the  s ta te , small c itie s  and tow ns in Oklahoma have been experiencing 

various problems in the ir w ater supply system s. A ccording to  the  annual rep o rts

Oklahoma W ater R esources Board, Planning and Development Division, R eport 
to  Governor George Nigh on Community W ater Problem s and Funding Needs, 
(January , 1982).



and surveys c a rr ie d  out by the  Oklahoma W ater R esources B o a rd /  several 

m unicipalities rep o rted  some type of cu rren t d istribu tion  line inadequacy, w ater 

and w astew ate r tre a tm e n t p lan t problem s (such as inadequate  capac ities), 

sto rage  problem s, and pump problems.

In some m unicipalities, adequacy of short range w ater supply a t th e  time
g

of the  survey was not repo rted  to  be a major problem in th e  s ta te . However, 

one may a n tic ip a te  th a t as m unicipalities increase  in s ize , or if severe  dry 

conditions prevail for several successive years , th e re  will be major problem s. 

One might conclude th a t if a m unicipality has an average daily use equal to  its 

tre a tm e n t cap ac ity  and expects  a fu tu re  increase  in demand due to increased 

population grow th or increased  per cap ita  w ater use, th e  m unicipality could
9

experience  w a te r problem s in the  fu tu re . Under these  c ircum stances, it may be 

necessary  to ach ieve e ith e r a  long-term  reduction  in w ater use, or an increase  

in w ater s to rage  capac ity  and financial capab ility  to  develop new w ater supplies 

and expand the  ex isting  w ater fac ilitie s .

A problem , how ever, is th a t l i t t le  is known about local w ater o ffic ia ls ' 

a tt itu d e s  tow ard a number of w ater m anagem ent policy options. The a rray  of 

options availab le  to  local w ater supply m anagers is conditioned by major 

fac to rs . For exam ple, options th a t  require bond e lec tio n s , substan tia l changes in 

ra te  s tru c tu re s , and expansions of serv ice  a reas  a re  major exam ples of policies

^Oklahoma W ater R esources Board, "Final R eport to  G overnor G eorge Nigh on 
W ater Supply C onditions in Oklahoma" (O ctober 2, 1980), 38 pages.
g

Oklahoma W ater R esources Board, "W ater Supply and C onservation Q uestion- 
a ire ,"  (Oklahoma C ity : 1980).

^Ibid., p. 1.
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th a t  requ ire  a  positive  percep tion  of th e ir  social acce p tab ility  by w ater 

o ffic ia ls . This study a tte m p ts  an exploration  of major fac to rs  influencing and 

lim iting w ater policym aking options in the se lec ted  m unicipalities of Oklahoma. 

This study also is an in itia l e ffo r t  in establishing an understanding of major 

de term inan ts  influencing th e  adop tab ility  of long-term  w ater conservation 

policies. Any fu tu re  e f fo r t  in form ulating a com prehensive w ater conservation 

plan should tak e  into accoun t major com ponents influencing the  possibility  of its  

im plem entation.

This study te s te d  th e  hypothesis th a t as the  cost of developing new w ater 

sources increases , w ater m anagers in Oklahoma would ex tend  their planning 

perspec tive  to  include long-term  w ater conservation  m easures as well as 

trad itio n a l supply augm entation  s tra te g ie s .

With th e  loss or decline  in fed era l funding for major urban w ater develop

ment p r o j e c t s , w a t e r  u tility  m anagers may be advised to  im plem ent w ater 

conservation  m easures th a t  bring about some more e ff ic ie n t use of ex isting  

supplies of w a te r , ra th e r  than  em bark on a  costly  new w ater source expansion 

which could leave the  u tility  with unnecessary and costly  excess cap ac ity .

Given the  n a tu re  and significance of the  problem , one major ob jec tive  of 

th is study is to ev a lu a te  the  a c cep tab ility  of a number of m unicipal w ater 

m anagem ent policy op tions (developm ent of new w ater supply sources, imple

m enting w ater conservation  on a regular basis, lim iting the  number of w ater

Jack ie  Sellers, and Ronald VI. North, "Cost Sharing and Implementing of 
National W ater R esources Policy," W ater R esources B ulletin , Vol. 15, No. 1 
(F ebruary , 1979), pp. 189-197.
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users, tran sfe rrin g  w ater from nearby com m unities, w ater reuse for nondrinking 

purposes, and implementing tem porary  w ater conservation m easures) to 

O klahom a's municipal w ater m anagers. The im plem entation of such policy 

options requ ires the accep tance  by appropria te  au th o rities  and the public. This 

may be a fa irly  routine m atte r for most em ergency rationing m easures, but for 

long-term  policy options th e re  may be considerable po litical discussion, with 

some disagreem ent over w hether a  c e rta in  m easure or specific  a lte rn a tiv e  is the 

best one po litica lly , econom ically, and technologically .

Though the need for im plem enting w a te r conservation m easures has been 

recognized  by many s ta te  and m unicipal w ater p lanners, still major issues ought 

to  be addressed before any a tte m p t can be made to  develop a  com prehensive 

sta tew id e  w ater conservation plan. T herefo re , the  purposes of th is research  

w ere to:

1. Identify fac to rs  th a t  in fluence Oklahoma w ater m anagers' 
a tt itu d e s  tow ard the  adoption or re jec tion  of long-term  w ater 
conservation  m easures.

2. Identify  geographical varia tions in a ttitu d e s  tow ard  adopting 
w a te r conservation  policies. Put in ano ther w ay, do these  communi
tie s  located  in the  w estern  p a rt of the  s ta te  have d iffe ren t a t t i 
tudes tow ard adopting w ater conservation  policies from those 
com m unities loca ted  in the  c e n tra l and easte rn  pa rts  of th e  s ta te ?

3. E valuate the  ex isting  s ta te  w ater conservation  program s for 
com patib ility  w ith iden tified  local perspectives on w ater 
conservation  policies.

4. Recommend po ten tia l conservation  m anagem ent a lte rn a tiv e s  th a t 
a re  most likely to  be adopted and im plem ented a t local levels under 
cu rre n t Oklahoma conditions.

In summary, th is  study a tte m p ts  to  identify  some c h a ra c te r is tic s  of tra n s i

tion  from developm ent of new w ater supply sources to  im plem enting w ater 

conservation  s tra te g ie s  in municipal w ater supply planning in Oklahoma. At this
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point, one may ask w hether th e re  have been any new o rien ta tions in w ater 

m anagem ent policies a t the  national and s ta te  levels th a t  shape the  existing 

local w ater policies. The following section  will be devoted to  outlining the 

underlying conditions th a t shaped contem porary  m unicipal w ater management 

policies.

The Transition From Development to Management  ̂^

M unicipal w ater supply planners have trad itionally  em phasized the

planning, construction  and operation  of ever larger w ater supply system s to

m eet p ro jec ted  urban w ater demands. While the  planning and im plem entation of

such m unicipal w ater system s obviously requ ired  ca re fu l consideration o f, and

solutions to , numerous complex techn ica l, p o litica l, and in stitu tional problems,

the  solutions which have em erged in recen t decades have been heavily o rien ted

12tow ard  a com bination of s tru c tu ra l and n o n -structu ra l a lte rn a tiv e s  to  sa tisfy  

a given level of fu tu re  demands. And indeed th e re  has been an increased  

in te re s t in urban w ater conservation a t  p r iv a te , academ ic, national, s ta te , and

W ater supply m anagem ent is defined as any ac tion  (e.g., leak d e tec tion  and 
repair program ) taken  by the  w ater u tility  th a t  conserves w ater w ithin the  
supply system . On the  o ther hand, w a te r demand m anagem ent is defined as 
im plem enting w ater conservation m easures th a t conserve w ater by w ater users. 
New England R iver Basin Commission, Before th e  Well Runs Dry; A Handbook 
for Designing a  Local W ater C onservation P lan , (W ashington, B.C.: Federal
Em ergency M anagem ent A gency, February , 1981), pp. 6-7.

12 S tru c tu ra l a lte rn a tiv e s  a re  defined as building reservo irs and dams and 
developm ent of new sources; while n o n -structu ra l so lutions are  defined as those 
a lte rn a tiv e s  th a t reduce demand and minimize the  building of cap ita l-in tensive  
fac ilitie s .
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local levels. T herefo re , the  purpose of th is section  is to exam ine the evolving 

new o rien ta tio n s  in m unicipal w ater management policies and the  underlying 

conditions th a t have shaped such new o rien ta tions .

The P residen t of the  Am erican W ater Works A ssociation (AW'WA), rep re 

senting individuals and agencies which supply much of the  na tio n 's  w ater for 

municipal and industrial uses, recen tly  s ta te d  th a t;

We have been facing  a  w ater c risis  th a t ,  although not perceived  on 
a national sca le , have been in ex istence  since we developed th is 
nation . This is nothing new. If you look a t  Ihe history  of w ater 
developm ent in all of the  g rea t c itie s , particu la rly  in the arid  
Southw est, every th ing  was done in crisis , and we approach all our 
w ater problem s th a t  way. However, th is crisis  m en ta lity  in the  long 
run .m akes it hard to achieve w ater conservation  and e ff ic ie n t 
use.

This s ta tem en t suggests th a t one appropria te  response to  our im m ediate muni

cipal w ater problem s is the  adoption of c e rta in  w a te r conservation  options th a t 

will yield long-term , susta ined  w ater savings. One may also imply from G ilb ert 's  

s ta tem en t th a t  unless w ater m anagers begin approaching their w ater supply 

problems on the  basis of perm anent conservation  e ffo r ts , they  will inevitably  

fac e  the p rospect of a  w ater supply in su ffic ien t for th e ir  c it ie s ' demands. 

G ilb e rt 's  rem arks and many o thers  by several w ater ex p erts  w ere supported by 

d a ta  published in 1978 by th e  United S ta tes  W ater R esources Council. The 

s ta tis tic a l d a ta  ind ica ted  th a t  several regions of the  country  face  imminent 

th re a t of sho rtages. For exam ple, in the Rio Grande region daily w ithdraw als

Jerom e B. G ilbert, "A F u tu re  Look -  What a re  the  Unknowns?" In: P roceed
ings of th e  National W ater C onservation C onference on Publicly Supplied 
Po tab le  W ater, (Denver, Colorado: United S ta tes  D epartm ent of Com m erce/
National Bureau of S tandards, June , 1982), p. 421.
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(6.3 billion gallons a day) g rea tly  exceed  mean daily stream flow  (1.2 billion 

gallons a  day).  ̂̂

T rad itionally , in response to  the increased  demand for w a te r and inade

quate  supply, c itie s  have chosen a w ater supply augm entation  option over a 

conservation  or e ffic ien cy  op tion . This option has been heavily o rien ted  tow ard 

s tru c tu ra l, cap ita l-in ten siv e  fac ilitie s  to  sa tisfy  a given level of fu tu re  w ater 

dem ands. For instance:

The most common response of fo rty -e ig h t M assachusetts communi
t ie s  during the  drought of the  early  1960s (aside from the 
unenforced plea for re s tric tio n s  in w ater use) w as to  plan for 
increase  in supply, new sources, im provem ents in ^present supply, 
em ergency sources, and a cloud seeding experim ent.

The im plications of th e  w ater supply augm entation  option  become vivid

when one considers the ever-ris ing  financial ou tlay  forced  on governm ents a t all

levels. Such im plications w ere summarized in a popular fashion by National

G eographic M agazine in th e  following sta tem en t:

To m anage w a te r, we have rearranged  our landscape on a  colossal 
scale : bu ilt two million dams, irr ig a ted  six ty  million a c re s , carved 
barge canals th a t  c a rry  a  f i f th of in te rc ity  f re ig h t, c re a te d  50,000 
public and p riva te  w ater u tilitie s , drained a hundred million acres 
of w etlands, and drilled  .millions upon millions of w ells. Billions of 
dollars have been spen t.

U. S. W ater R esources C ouncil, The N ation 's W ater R esources: The Second
National Assessm ent, Summary R epo rt, D raft Copy, (W ashington, D.C.: United
S ta tes  W ater R esources C ouncil, Decem ber, 1978).

^^Duane D. Baumann, and Daniel Dworkin, W ater R esources fo r Our C ities, 
R esource Paper No. 78-2, A ssociation of Am erican G eographers, (W ashington, 
D.C.: 1978), p. 8.

^^Thomas Y. C anby, "Our Most Precious R esource: W ater," N ational G eographic 
M agazine, Vol. 158, No. 2 (A ugust, 1980), p. 148.
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B ecause of these  troublesom e p ro sp ec ts , one may ask w hat can be done? Of 

course  th e  answ er will not be found indefin itely  in more giant dams and vast 

land a reas  inundated  by reservo irs . L ikely, th e  best p rospects for the  fu tu re  lie 

in im plem enting long-term  w ater conservation . But, un fo rtunate ly , w a te r conser

vation  is an approach for which many w ater planners or decision m akers and 

th e ir  com m unities a re  least p repared .

In the  academ ic a ren a , several scholarly  a rtic le s  and investiga tions have 

begun calling  for a broadening of the  range of tools availab le for w ater supply 

m anagem ent and planning by considering w ater conservation  policies and more 

e ff ic ie n t use as an in teg ral p a rt of w ater resources m anagem ent. In th is  regard , 

G ilbert % hite noted the growing need for new o rien ta tion  in w ater m anagem ent 

policies:

As the  more promising sto rage  s ite s  a re  built up w ith co n cre te  and 
e a rth  s tru c tu re s  on our s tream s, large and small: . . . and, as the  
resu lts  of m ultipurpose basin developm ents spread out in a  g rea t 
visible a rra y , it is becoming apparen t th a t  change in o rien ta tio n  of 
public .e ffo rts  in w ater m anagem ent is needed and is, in f a c t ,  tak ing  
shape. '

At the  global level, the  w ater s itu a tio n  is discussed in a paper issued by

18the  W orldwatch In stitu te  in December, 1984. Postel renew ed W hite's ca ll fo r 

broadening th e  approach of w ater resources m anagem ent s tra te g ie s . Among the 

options recom m ended by th e  au thor for proper m anagement of th e  e a r th 's  

lim ited supplies of fresh w ater a re  conservation  and m arginal cost pricing. The

^^G ilbert F. W hite, S tra teg ie s  of A m erican W ater M anagem ent, (Ann Arbor, 
M ichigan: U niversity M ichigan P ress, 1969).

18Sandra P o ste l, W ater: R ethinking M anagem ent in an Age of S carc ity , Paper
No. 62, W orldwatch In s titu te , (W ashington, D. C .: December, 1984), 56 pages.
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study also focused on the  increasingly in effic ien t use of the  e a r th 's  lim ited 

supply of w ater and the rising environm ental and economic costs of trad itional 

w ater s tra te g ie s . The author m aintained th a t the problem is mismanagement.

The above global concerns regarding w ater policy problems have em erged 

in recen t years as a  co llective  re flec tio n  of local w ater needs and problems. 

D evelopments in w ater m anagement c re a te d  substan tia l challenges th a t must be 

m et a t local levels. These challenges are  more likely to be addrssed by changing 

the  way local w ater m anagers manage and a llo ca te  w ater than by simply making 

more of it availab le  a t a low price . In th is regard , one may ask about the  major 

fac to rs  influencing the  new o rien ta tion  in w ater m anagem ent policies a t fed era l, 

s ta te , and local levels. This will be discussed in the  following section.

Major Factors Influencing the New Orientation in 

Municipal Water Management Policies

Before outlin ing the  evolving role of fed e ra l, s ta te , and local governm ents 

in dealing w ith urban w ater m anagem ent policies, we will examine the major 

fac to rs  th a t encouraged  consideration of the  full range of demand m anagement 

a lte rn a tiv e s . Among these fac to rs  w ere the negative environm ental im pacts of 

developing new w ate r supply p ro jec ts , po litica l, legal, and in stitu tiona l con

s tra in ts  on in te rbasin  w ater tra n sfe r; rising costs of developing new municipal 

w ater supplies; and, finally , the  increasing com petition  among c itie s , tow ns, and 

irriga tion  d is tr ic ts  for a tta in ing  new urban w ater supplies in recen t years.

19Duane D. Baumann, "Evaluation of C onservation and Urban W ater Supply 
Planning," W ater R esources Specialty  Group N ew sle tter of A ssociation of 
Am erican G eographers, Vol. 2, No. 1 (M arch, 1982), pp. 9-11.

^^Jam es E. C rew , "W ater C onservation Supply Planning A ctiv ities,"  W ater 
R esources Specialty  Group N ew sletter of A ssociation of A m erican G eographers, 
Vol. 2, No. 1 (M arch, 1982), p. 3.
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One major obstac le  to  developing new w ater sources in rec e n t years is

the rising expenditure needed to  finance major municipal w ater supply p ro jects.

The annual cost da ta  prepared  by th e  United S ta tes Bureau of Reclam ation

showed sharply rising cost levels per acre  foot of s to rag e  for a  standard

300,000 ac re  foot reservo ir. For exam ple, the  construction  cost per ac re  foot of

s to rage  in the  Panhandle of Oklahoma has risen from $80 in 1960 to  $244 in

1980.^^ Total annual expenditu res for w astew ater and storm  sew age services

22w ere found to  be increasing a t a  5.30 percen t annual r a te .  This percen tage  

was ca lcu la ted  from cost da ta  co llec ted  by the United S ta te s  Bureau of the 

Census for four fiscal years, 1977-1981. As to ta l expenditu res increase  over 

tim e, w ater u tilitie s  may seek additional funds but these  have been dwindling in 

recen t years due to  the  declining level of federal p a rtic ip a tio n  in financing 

major urban w ater and w astew ater p ro jec ts . The fu tu re  outlook seems to  be 

gloomier than ever because of the  huge sums of cap ita l needed to  finance major 

urban and w astew ater p ro jec ts . For in stan ce . The Subcom m ittee on Urban W ater 

Supply of the  P re sid en t's  In tergovernm ental W ater Policy Task Force found th a t 

"urban w ater system s c a p ita l expenditure  needed over the  next 20 years (1980- 

2000) a re  estim ated  to to ta l 75-110 billion dollars. This includes . . . new source

Gordon Milken, and G. Taylor, M etropolitan  W ater M anagem ent, 
(W ashington, D.C.: Am erican G eophysical Union, 1981), p. 71.

22 John J. Boland, "W ater/W astew ater Pricing and F inancial P ra c tice s  in the 
United S ta tes,"  Technical R eport 1, MMI 19-83, P repared  for Near East Bureau, 
U. S. Agency for In te rnationa l Development, by M etam etrics, Inc., (W ashington, 
D.C.: August, 1983), p. 125.
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developm ent a t $20-$25 billion.

The decline in fed era l spending is re f lec ted  by the  size of appropriations

for new w ater p ro jec ts  construc tion  in recen t years. "A ppropriations for w ater

p ro jec t construction  under the  four fed e ra l w ater agencies have declined by

alm ost 80 p e rcen t over the  last six teen  years, from about $6 billion in fiscal

241968 to  1.3 billion in fiscal year 1984." Beginning w ith the C a rte r  adm inistra

tion , the  federal governm ent has been in favor of im plem enting cost sharing 

policies for w ater p ro jec ts  developm ent. The Reagan A dm inistration has con

tinued  th is policy and s treng thened  i t .  The cost sharing concep t means g rea te r 

responsibility  for w ater p ro jec t costs and financial arrangem ents should be 

taken  c a re  of by the  s ta te s  and /or local governm ents.

More recen tly , it was rep o rted  th a t  th ere  has been a notab le drop in 

fed e ra l partic ipa tion  for funding m unicipal w ater and w astew ate r trea tm en t 

fa c ili tie s . For exam ple, "on O ctober 1, 1984, federal g ran ts  for construc tion  and 

upgrade of municipal w ater and sew er p lan ts w ere decreased  from 70 p e rcen t to 

55 p e rcen t of to ta l costs."^^  The consequences of the  decline of fund sources 

for fu tu re  urban w ater supply p ro jec ts  w ere noted by Dick W hittington, adm ini

s tra to r  fo r Region VI of th e  United S ta te s  Environm ental P ro tec tio n  Agency 

(EPA):

23 Kyle E. A schilling, "Urban W ater Systems: Problem s and A lternative
A pproaches to Solutions," In: S elec ted  Work in W ater C onservation  and W ater
Q uality  Planning. Edited by Jam es E. C rew s, and Jam es Tang. U. S. Army Corps 
of Engineers, In stitu te  of W ater R esources, (W ashington, D.C.: May, 1981), pp. 
441-442.

^^U.S. Congressional Budget O ffice , E ffic ien t Investm ents in W ater R esources: 
Issues and Options, (W ashington, D.C.: August, 1983), p. 21.

^^"R avan: Time has come for P riv a tiza tio n ,"  Am erican W ater Works A ssocia
tion  M ainstream , (November, 1984), p. 8.
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N ationw ide, ne ither s ta te s  nor c itie s  could generally  afford  needed 
p ro jec ts . . , .th e  most likely solution is to  decrease  w ater demand 
on m unicipal w ater system s through tnore e ffic ie n t use of w ater 
resources perm anently available to  them .

M oreover, the  adm inistra tive processes by which w ater p ro jec ts  a re  eva lua ted ,

au th o rized , and funded a re  long and com plex, o ften  resu lting  in p ro jec t delays

27of up to  25 years; in the m eantim e leaving w ater needs unm et.

In summary, th e  above m entioned fa c to rs  have shaped new roles for the 

fed e ra l, s ta te , and local governm ents regarding the  consideration  and evaluation  

of a broader range of a lte rn a tiv es  to balance w a te r supply and demand. T here

fo re , it is im portan t to  recognize the  d is tin c t responsibilities and roles th a t 

each  level of governm ent brings to  m unicipal w ater conservation  problem s. The 

ex isting  ro les in w ater conservation of th ese  levels of governm ent a re  outlined 

in the  following sections.

Federal Role

A t the  federa l level. P residen t Lyndon B. Johnson, on November 12, 1968, 

sent to  Congress his f irs t National Assessm ent of the  N ation 's W ater R esources 

under th e  W ater R esources Planning Act of 1965. His repo rt con ta ined  the  

following rem arks: "A nation th a t fa ils  to  plan in te lligen tly  for the  develop

ment and p ro tec tio n  of its  precious w a te r will be condemned to w ither because

26Oklahoma W ater R esources Board, W ater: A Time for A ction, C onference
Summary. The G overnor's Second Annual W ater C onference  (Oklahoma C ity , 
Oklahoma: 1982), p. 9.

27 G. E. G allow ay, J r ., Impediment of F edera l W ater R esources P ro jec ts: Why
All th e  Delay and What Can We Do About I t?  C onsultan t R eport P repared  for 
the  United S ta tes  W ater R esources C ouncil, (Septem ber, 1981).
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28of its  short sigh tedness." Less than a decade la te r .  P residen t C a r te r , on May

23, 1977, updated  and sharpened the focus on the  problem of excessive w ater

use and the  issue of w ater conservation . His m essage to Congress contained the

following rem arks:

In th e  a rid  w est and across the e n tire  na tion , we must begin to 
recognize th a t w ater is not f re e —it is a  precious resource. As with 
our energy  problem s, th e  co rnerstones of the  fu tu re  w ater policy 
should be wise m anagem ent and conservation . . . .We need com pre
hensive reform  of w ater resource policy w ith  conservation  as its  
co rn ers to n e .

This s ta tem en t suggested  th a t  an increased  fed era l ro le  in w ater resource 

m anagem ent should: 1) s treng then  s ta te  and local governm ent aw areness of the

problem s assoc ia ted  w ith  increasing  demands on the  national w ater resource; 

and 2) prom ote program s for w ater conservation  through techn ica l and financial 

assis tance . To fa c ili ta te  w ater conservation  im plem entation, the  95th Congress 

au tho rized  a 10 million dollar program in fisca l year 1980 for techn ical a ss is t

ance for conservation  a c tiv itie s .^ ^  F u rth e r , th e  increased  federa l role in 

encouraging w a te r conservation  p rac tice s  a t  the  s ta te  level was re flec ted  by 

the  e ffo r t of the  U. S. W ater R esources Council in developing the  S ta te  W ater 

C onservation  Guide. The main objective of th e  guide was to  accom plish 

e ff ic ie n t w a te r use by ex tending  federa l tech n ica l and financial assistance to

28 National Assessm ent of th e  W ater R esources C ouncil, (W ashington, D.C.: The 
United S ta te s  G overnm ent P rin ting  O ffice , 1968), p. 77.

29pedera l R eg is te r, Vol. 42, No. 136 (1977), p. 36794.

S. C ongress, Amendments to  the  W ater R esources Planning A ct of 1965, 
(W ashington, D.C.: Septem ber 20, 1979).
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the s ta te s  and, through the s ta te s , to  local governm ents.^^ However, th is guide 

is not designed to be used as w ritten  by individual s ta te s , but simply as a 

general guide to w ater conservation  planning.

The goal of P resident R eagan 's  A dm inistration is for major responsibilities 

for w ater program s such as planning and techn ica l assis tance  to  be retu rned  to 

the s ta te s . If im plem ented, th is  shoulo mean th a t planners of fu tu re  w ater con

s truc tion  p ro jec ts  should seek g rea te r e fficiency  in the  use of the  w ater sto red , 

transported , and tre a te d  in order to  contro l costs. U nfortunately , fed era l w ater 

resource m anagement policies which stress s ta te  and local se lf-su ffic iency , con

servation , and planning have not seemed to  have the funding incentives which 

a re  associated  w ith s tru c tu ra l solutions. T herefo re , s ta te s  and local governm ents 

will have to pursue appropria te  conservation  or w ater supply m anagement 

policies to m eet their fu tu re  needs for w ater w ithout much m onetary assistance 

from federa l sources.

State Role

In addition to  the  changes in the  federa l governm ent's ro le in dealing 

w ith the  urban w ater supply situa tion , new o rien ta tions  in s ta te  and local urban 

w ater m anagem ent policies have been em erging as a  response to  ce rta in  

conditions in recen t years.

In response to  the  continuing decline in federa lly  funded w a te r pro jec ts, 

the  S ta te  of Oklahoma has en acted  new laws and policies th a t  a re  intended to

S. W ater R esources Council, S ta te  W ater C onservation  G uide, (W ashington, 
D. C .: The United S ta tes  W ater R esources C ouncil, O cto b er, 1980).
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lead to improvement in the  e ffic iency  of w ater use. For exam ple, the  Oklahoma

W ater R esources Board was au thorized  by the s ta te  leg islature;

To develop sta tew ide  and local plans to  assure the best and most 
e ffe c tiv e  use and contro l of w ater to  m eet both the cu rren t and 
long-range needs of the people of Oklahoma; . . . and to  aid, a t all 
tim es, counties, incorporated  c itie s  and towns, and special purpose 
d is tr ic ts  in the  s ta te  irv^promoting and developing . . . w ater 
conservation  in the  s ta te .

The above law will g ran t the Oklahoma Water R esources Board a  valuable

opportun ity  to  expand its  conservation  ac tiv itie s . Among the a c tiv itie s  of the

Oklahoma W ater R esources Board in carrying out th is charge is the provision of

c u rre n t municipal and ru ral w ater suppliers w ith necessary  inform ation on avail-

33able conservation m easures for obtaining e ffic ien t use of w ater supplies.

Some of the  best w ater conservation  e ffo r ts  of s ta te  and local govern

m ents w ere p resen ted  a t the  Oklahoma Annual G overnor's W ater C onference in

1981. A common them e in the p resen ta tio n s  a t the  conference was to  bring 

to g e th e r the  best ideas on w hat we need to  do now to assure sound w ater 

m anagem ent for the  year 2000 and beyond. R esults of the  annual conferences 

sponsored by the  Oklahoma W ater R esources Board have helped to  fo ste r a more 

inform ed public and local w ater o ffic ia l aw areness of the  w ater m anagem ent 

issues facing Oklahoma.

H istorically , the  support given by the Oklahoma W ater R esources Board to 

w ater conservation  by m unicipalities has been quite lim ited. From tim e to  tim e.

^^Oklahom a S ta tu te  82: 1085.2 (Supp. p. 1-82).

Jam es W. Schuelein, Public W ater Supply C onservation Guide, Pub. No. 106, 
Oklahoma W ater R esources Board, (Oklahoma C ity: Septem ber, 1981).
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the  Oklahoma W ater R esources Board issued w ater conservation  tips in the form 

of brochures for outdoor, k itchen  and laundry, bathroom , ag ricu ltu re , and 

industria l w ater use. The Oklahoma W ater Newsl et t er , ( A p r i l ,  1982) contained 

an essay on landscaping and how it can aid in reducing w ater use. The main 

message of the  essay  is th a t  Oklahomans should be encouraged to  consider 

p lan ts th a t  can survive w ithout much w ater as a p a rt of s truc tu ring  a  w ater 

conservation  p r o g r a m . T h e  im plem entation of such conservation  tips will help 

reduce w ater w aste . Additional rec e n t conservation  a c tiv itie s  of the Oklahoma 

W ater R esources Board included tying the  approval of g ran ts and loans to 

m unicipalities w ith the p o ten tia l changes in th e ir  pricing policies.^^ In o ther 

words, the  guidelines s ta te d  th a t when it is tim e to  approve app lications for 

g ran ts , a  m unicipality which could change its  w ater charges from declining 

block ra te  to  increasing block ra te  will be considered ahead of those 

m unicipalities who are  not willing to  make such changes. A nother w ater 

conservation  a c tiv ity  of the Oklahoma W ater R esources Board was the  

designation of May 4, 1982 as W ater A w areness Day, a day on which concerned 

s ta te  agencies, businesses, and m anufactu rers  displayed w ater conservation  

devices and a g rea t varie ty  of p rin ted  w ater conservation  m ateria ls in the  S ta te  

C ap ito l Building, in Oklahoma C ity .

34Oklahom a W ater N ew sle tter, "Landscaping? Choose Native P lan ts to  Reduce 
W ater Use," (Oklahoma C ity , Oklahoma: P rin ted  by the  C en tra l Prin ting
Division of the  S ta te  Board of Public A ffairs, April, 1982), p. 1.

^^Ibid., p. 3.

^^Oklahoma W ater R esources Board, "Em ergency G rant P rio rity  System ," 
Unpublished Guidelines, (No. Date Provided), 8 pages.
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Local Role

In Oklahom a, e ffo r ts  have been made to  prom ote w ater conservation

aw areness among the  public and w ater m anagers of various m unicipalities across

the s ta te . With a  w ater conservation  slogan, "Don't D esert Tulsa,"^^ the c ity  of

Tulsa and its  W aterw orks and Sewage Division lis ted  several uses which may

w aste w ater under normal conditions and how such w aste  could be reduced

through c e rta in  w ater conservation  m easures. The Oklahoma W ater N ew sle tter,

(April, 19S2), rep o rted  a summary of resu lts  produced by the  im plem entation of

a w ater conservation  program  in Tulsa during the  dry summer of 1981. The

program included an educational cam paign, brochures, and billboards. T eachers

w ere also tra in ed  to tea c h  w ater conservation  to  studen ts . It was reported  th a t

Tulsans used an average  of 18 million gallons less w a te r per day during the

38summer of 1981 than  in the  summer of 1980. M unicipal w ater ration ing  in

39Oklahoma has been p rac ticed  to  reduce the use of w a te r during dry summers. 

The reason fo r th is  move was th a t  several Oklahoma c itie s  and tow ns have 

experienced  w ater shortages (maps 2 - 5 )  during rec e n t droughts (1980-1984) and 

many more a n tic ip a te  an inadequate  w ater supply w ithin the  next few decades 

due to grow th and gradual supply depletion . However, the  form ulation and 

im plem entation of em ergency conservation  m easures during drought periods are

Tulsa W aterw orks and Sewage Division, "T ulsa 's W ater; How to Save Until 
Rainy Days," (Tulsa, Oklahoma: 1981).

38Oklahoma W ater N ew sle tter, "T ulsa 's C onservation  Program  Lingered to 
Become a Life S ty le ," Monthly N ew sletter of Oklahom a W ater R esources Board 
(April, 1982), pp. 2-3.

39Oklahoma W ater R esources Board, Planning and Development Division, "W ater 
Supply C onditions in Oklahom a," (August 1981, 1982, 1983, 1984).
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soon fo rgo tten  in tim es of abundant p rec ip ita tio n . W ater users may not respond

to  the call for voluntary w ater conservation  during the  em ergency shortages

brought about by a  heat wave or major pipeline ru p tu re . This s itua tion  occurred

during the  summer of 1983 when the  Saturday Oklahoman and Times reported

th a t  "Oklahoma C ity  residen ts  a re n 't  responding to  the  call for voluntary  con-

40servation  m easures during the c u rren t heat w ave." On th e  same page of the 

new spaper, all residen ts  w ere urged to  comply w ith the  vo lun tary  conservation 

e ffo r ts .

Many m unicipalities across the  s ta te  have su ffe red  when the ir wells went 

d ry , and they then  encoun tered  delays in obtaining funding for repairs  to  their 

w a te r system s. Asher and Sasakwa a re  rec e n t exam ples of w hat is going on in 

such small com m unities (w ater shortages and inadequate  w ater facilities).^^  

Problem s of funding a re  f ru s tra tin g  to  such small com m unities. Those small 

tow ns needing financial assis tan ce  for the ir w ater im provem ents had the  choice 

of applying to  the  Oklahoma D epartm ent of Community A ffairs or applying for a 

loan from the  Farm ers Home A dm inistration (FHA) in more lengthy p rocedures.

More specifica lly , the  financia l s itua tion  of severa l m unicipalities across 

th e  s ta te  has been focused on by one w ater m anager who is involved in the 

w a te r m anagem ent in small com m unities in Oklahom a. Don M orrison, a  roving 

c ity  m anager for five C en tra l Oklahoma tow ns, s ta te d  th a t;

40The Saturday Oklahoman and Times, "Conserve or F ace  R ationing ," (July 30, 
1983), p. 18.

^^The Sunday Oklahoman, (May 6, 1984), p. 7.
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"I would think the  m ajority of tow ns in Oklahoma a re  facing some 
type  of w ater problem. They simply have not had money in the  past 
to  make the  im provem e^s and they  c a n 't  go for another sales tax  
hike to pay for things."

A ccordingly, w ater m anagers may sh ift th e ir perspective  away from the

tra d itio n a l w ater supply augm entation  approach to the  consideration  of

im plem enting w ater conserva tion /ra tion ing  m easures. By and la rg e , their

a ttem p ts  to  modify the  demand for w a te r w ere generally  made only when coping

w ith drougnts and w ater d istribu tion  d isruption . Such m easures w ere designed

and im plem ented to  yield short term  w a te r use reductions pending a  s tru c tu ra l

solution such as th e  developm ent of new w ater sources and w ater tre a tm e n t

p lan t expansion.

Under these  financial c ircum stances, one may conclude th a t developing a 

long-term  w ater conservation  program  is a desirab le  option. Such long-term  

w ater conservation  m easures should not depend on p riv a te , voluntary ac tion  for 

success; but ra th e r , conservation might be achieved  by m easures w ithin m unici

pal w ater m anagem ent's con tro l. C onsequen tly , w ater conservation  m easures 

requiring  the  most in tensive p a rtic ip a tio n  or habit changes by w ater users might 

be im plem ented during dry periods and non-drought conditions. T h erefo re , w ater 

m anagers who seek Immediate ac tion  tow ard  the  form ulation and im plem entation 

of long term  conservation  m easures a re  making a major sh ift in th ie r w ater 

m anagem ent philosophy a t the  municipal level. Thus, the stances and pe rsp ec

tiv es  of w ater u tility  m anagers becom e c r itic a l in such w ater m anagem ent 

decisions, in addition to  the tra d itio n a l fa c to rs  of costs, tech n ica l fea s ib ility , 

and environm ental quality .

^^Ibid., p. 7.
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Organization of the Study

The in troductory  chap ter deals w ith the  problem and its  se ttin g , and also 

gives ideas about ob jec tives and significant of the  study. C hapter Two examines 

previous research  e ffo r ts , especially  those re la te d  to  municipal w ater conserva

tion. The th ird  ch ap te r deals w ith the methodology of the  study, da ta  co llec

tion , field  survey of the  se lec ted  com m unities, and the s ta tis tic a l method 

employed in th is  study. C hapter Four p resen ts the  resu lts  and in te rp re ta tio n  of 

the  rela tionships ex isting  betw een the dependent and independent variables. 

C hap ter F ive , p resen ts a com parative discussion of w ater m anagers' a ttitu d e s  

and o th er e lem ents of the  study, focusing on the  sim ilarities and d ifferences of 

m anagers' views on ex isting  s ta te  policies on conservation . C hap ter Six outlines 

major conclusions of the  study and the recom m ended conservation m easures.



CHAPTER n

PAST MUNICIPAL WATER CONSERVATION STUDIES 

Introduction

This chap ter is divided into two p a rts . In the  f irs t p a rt the  au thor will 

look back over th e  las t decade or so of research  on the planning and m anage

m ent of municipal w a te r supplies in order to tra c e  the main stream s of develop

ment th a t have led to  th e  p resen t s ta te  of municioal w ater conservation  and 

m anagem ent resea rch . The second p a rt of this review  is devoted  to long-term  

municipal w ater conservation  issues to  which have been paid scan t a tte n tio n  in 

published resea rch .

Although the  major stud ies concerning municipal w a te r conservation 

frequen tly  overlap , th ese  types of studies can be c lassified  and discussed in the 

following order:

1. A pplications of econom ic concepts to  municipal w ater use.

2. W ater conservation  as a  new consideration  to  be incorporated  into

municipal w ater system  planning.

3. New emphasis on problem s of municipal w ater reuse .

4. New emphasis on th e  e ffic iency  of im plem enting em ergency w ater

conservation  program s a t  the  municipal level.

5. New emphasis on local w ater o ffic ia ls views on municipal w ater

conservation  m anagem ent s tra te g ie s .

29
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The above top ics are  not the  only ones dea lt w ith in the  lite ra tu re . The 

urban w ater demand and conservation  to p ics  w ere examined thoroughly by many 

scholars. Fo recasting  w ater use and analysis of w ater use p a tte rn s  a re  some 

exam ples of studies considered outside the  scope of th is review . Instead , the  

emphasis is placed on issues more c en tra lly  re la te d  to  th is study. T herefo re , the  

rem ainder of th is chap ter will focus on issues perta in ing  to the  p o ten tia lity  of 

im plem enting long-term  w ater conservation  m easures a t  the local level.

Application of Economic C oncepts to Municipal Water Use

During the la te  1970s and early  1980s, several scholarly a rtic le s  se t out 

in d e ta il th e  economic theory  re lev an t to  municipal w ater conservation  and 

dem onstrating  i t 's  applicability  and sign ificance  by means of case  stud ies. For 

exam ple, Walski^ addressed the issue of long run foregone w a te r supply costs . 

He re fe rre d  to long run foregone co sts  th a t  may resu lt from savings in c a p ita l, 

o p era tio n , and m aintenance co sts  of ex isting  w ater supply fac ilitie s  due to  

im plem enting w ater conservation  m easures. The au th o r 's  principal question is 

w hether th ese  costs a re  generally  proportional to  the  reduction  in w a te r use. 

Although he outlined d ifficu lties  in applying economic theo ries to  the  w ater 

industry , his m essage is still c lea r in a way th a t  w ater m anagers or planners 

need to  quantify  these  foregone w ater suoply costs  of im plem enting 

conservation  m easures.

(1) Thomas M. Walski, "The N ature of Long Run Cost Savings Due to 
W ater C onservation ," W ater R esources B ulletin . Vol. 19, No. 3 (June, 1983), pp. 
489-498.
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The p o ten tia l of promoting w ater conservation  by taxing w ater users has 

been exam ined from the p rospective of econom ic theory  by Renshaw,^ who 

proposed an excise  tax  for the purpose of prom oting w a te r conservation ra ther 

than genera ting  add itional funds to finance w ater fac ilitie s  expansion. F u rth e r

m ore, he suggested  th a t excess revenues could be reb a ted  to low income 

fam ilies and non-profit in stitu tions against their w a te r bills. However, refunding 

such revenues requ ires devising a fair system  of rebating  taxes to  various low 

income households.

The estim ation  of the  cost e ffec tiv en ess  of w ater saving devices to 

homeowners was exam ined from the p erspec tive  of econom ic theory by Lippiatt 

and W eber.^ They based the ir estim ation  of dollar value of a unit of w ater 

conserved on th e  m arginal price  ra th e r tnan  on the  av erage  price . They found 

th a t  the  use of an average  price for estim ating  a  unit of conserved w ater leads 

to  overinvestm ent in w ater saving devices. T h erefo re , they  concluded th a t "the 

ac cu ra te  ind ica to r of a  hom eow ner's benefit from saving a  unit of w ater is a 

m arginal p rice ."  This is possibly tru e  because they  used th e  w eighted average 

of more than  one ra te  schedule from a  national sam ple. B ut, if they  w ere to 

have based th e ir  ca lcu la tions on the local level, th e  resu lts  would have been 

d iffe re n t. The use of average  prices as an ind ica to r of th e  dollar value of a

2
Edward P. Renshaw , "Conserving W ater Through Pric ing ." Am erican W ater 

Works A ssociation Journal. Vol. 74, No. 1, January  1982. pp. 2-5.

^B arbara C. L ip p ia tt, and Stephen F. W eber, "W ater R a tes  and R esidential 
W ater C onservation ."  Am erican W ater Works A ssociation Journa l, Vol. 74, No. 
6, June 1982. pp. 278-281.

^Ibid., p. 281.
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unit of conserved w ater will lead to underinvestm ent in w ater saving devices. 

To prove th is po in t, one assumes th a t  a w ater u tility  is charging its  custom ers 

on the basis of an increasing block ra te  s tru c tu re . Thus, the  p rice  of the  first

3,000 gallons of w ater is $5; for the  second block (3,001 to  5,000 gallons of 

w ater) the p rice  is one dollar per 1,000 gallons; for the  th ird  block (5,001 to 

6,000) the p rice  is $1.25 per 1,000 gallons of w ater; for the  fou rth  block (6,001 

to  10,000) the  u tility  charged $1.50 per 1,000 gallons of w a te r. If one assumes 

th a t  a fam ily 's m onthly use of w a te r is 7,000 gallons, accord ing  to  the u tility  

pricing policy, its  to ta l bill is $9.75, the  average p rice  per 1,000 gallons is 

$1.39, and the  m arginal p rice  is $1.50 per 1,000 gallons. If one assumes also 

th a t  in the next month he uses 6,000 gallons of w a te r, the  to ta l  bill will be 

$8.25. T herefo re , when it consumes one unit of w ater (1,000 gallons) less, its 

bill decreased  $1.50 which is equal to  the  m arginal p r ic e , w hile the  average 

p rice  per 1,000 gallons of w ater is $1.39. Thus the average  p rice  is less than 

th e  ac tu a l bill reduction . T lierefo re, th e  average price  in th is  case  will lead to 

underinvestm ent ra th e r  than to  overinvestm ent in w ater conservation .

The application  of econom ic concep ts in p rac tic e  was illu s tra ted  by 

G riffith ,^  who rep o rted  th a t the  % ater A uthority of F a irfax  C ounty , Virginia, 

developed a common sense w ater conservation  and cost a llocation  policy. The 

W ater A uthority adopted  several w ater conservation  a c tiv itie s  including inform 

ing the custom ers of unusually high consum ption prior to  billing; issuing flow 

re s tric tio n  devices a t  no cost to  the  ra te  payer; subm itting plumbing code 

revisions; and imposing u tility  peak use charges to  lower th e  maximum peak

^Fred P. G riffith , "Policing Demand Through Pricing ," A m erican W ater Works 
A ssociation Journal, Vol. 73, No. 6 (June, 1981), pp. 288-291.
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demand. As a  resu lt of plumbing code revisions adopted by the A uthority , it was 

expected  th a t "about 10 p e rc e n t"  reduction  in w ater use would be achieved over 

50 years. A dditionally, as a  resu lt of implementing the  peak usage pricing

option , th e  A uthority  a tta in e d  a "six p ercen t reduction  in w ater sales which 

rep resen ts  a po ten tia l of 14 p e rcen t reduction  in (w ater) plant size and a 6 to 

12 p ercen t reduction  in reservo ir or supply capacity ."^

The above review ed a rtic le s  a re  distinguished not only for th e ir  con

tinuous contribu tions in bringing econom ic theory  to bear on m unicipal w ater

problem s, but also because they  made a  crucial e ffo r t  to com m unicate research  

resu lts  to  persons involved in the  decision making p rocess, w hatever their 

professional backgrounds might be.

There have been o th e r con tribu tions re la ting  to  the  econom ic and

m anagem ent aspec ts  of m unicipal w ater conservation. Perhaps th e  most 

im portan t among them  cam e not from the  academ ic and research  comm unities 

but from within fed era l and s ta te  governm ent agencies. For in s tan ce . Sparks,^ 

who is a ff ilia te d  w ith the Oklahom a W ater R esources Board, provided a brief 

descrip tion  of various w a te r ra te  s tru c tu re s . Sparks found th a t  the  decreasing  

block ra te  s tru c tu re  is imposed by about 75 p ercen t of O klahom a's ru ra l w ater 

system s. A number of a lte rn a tiv e  ra te  s tru c tu re s  have been suggested by Sparks 

for the  purpose of prom oting w a te r conservation . Among these  s tru c tu re s  which 

have been used before  in num erous a reas  throughout the  United S ta tes  are  the

^Ibid., pp. 289-290.

^Terri G. Sparks, W ater R a te s  and R a te  S tru c tu res  in Oklahom a, (Oklahoma 
C ity , Oklahoma: Oklahoma W ater R esources Board, O ctober, 1981).



summer surcharge ra te ; excess w ater use charge; life line ra te ; m arginal cost 

pricing; daily peak load; and increasing block ra te . Although the  au thor failed  

to  ind ica te  how a w ater u tility  can sw itch to  any one of the  suggested  ra te  

schedules, th e  im plem entation of the  above m entioned ra tes  is a reasonable s tep  

in using pricing to  induce conservation.

Water Conservation as a New Consideration to be 

Incorporated into Municipal Water System Planning

The economic aspects of municipal w ater conservation  w ere not the  only 

concerns of previous research . C u rren t investiga tions into th e  possib ility  of 

incorporating  w ater conservation in to  the  planning of municipal w ater system s 

a re  beginning to  e x e rt a  sign ificant in fluence on the fu tu re  course of m unicipal

w ater developm ent. The major goal of th is resea rch  is to  assess the  p o ten tia l

e f fe c ts  of in teg ra tin g  w ater conservation  on trad itio n a l municipal w ater 

planning concep ts . Such goals will lead to identify ing  ways th a t will minimize 

th e  p o ten tia l s tre ss  of municipal w ater sho rtages and c re a te  new grow th 

opportun ities.
g

Sharpe stressed  the  idea th a t  w ater conservation  should not be turned  to

only in tim es of shortages. F u rth e r, w ater conservation  should be incorporated

in m unicipal w ater plans as a long term  op tion . But he did not o ffe r enough 

inform ation on how a w ater u tility  planner can incorporate  w ater conservation  

m easures as in teg ra l elem ents of urban w a te r plans. Sharpe also foresaw  th a t

g
William E. Sharpe, "Why Consider W ater C onservation?" Am erican W ater Works 

A ssociation Journal, Vol. 70, No. 9 (Septem ber, 1978), pp 475-479.
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w ater u tility  m anagers someday will be fo rced  to  consider w ater conservation as
9

"a m anagem ent tool applicable to  all tim es and all a reas  in th e  coun try ."  This 

an tic ip a ted  fu tu re  course  of municipal w ater planning will be rea lized  by w ater 

m anagers because of the  in fla tionary  costs  of expanding th e ir  w ater fac ilitie s . 

These co sts  may pose a  th re a t to  the revenue s ta b ility  of a  given u tility .

C onsideration  of new a lte rn a tiv e s , especially  w ater conservation , have 

been deemed rec en tly  as in teg ra l e lem ents of e ff ic ie n t m anagem ent of urban 

w ater supply planning. E l l i s i d e n t i f i e d  a  number of new considerations th a t 

should be inco rpo ra ted  into the  planning of municipal w ater system s. One of 

these  new considerations is w ater conservation . The author assessed the  

po ten tia l e f fe c ts  of w ater conservation  in a  descrip tive  m anner. Ellis reached  a 

p rac tic a l conclusion th a t  the  inclusion of w ater conservation  in fu tu re  municipal 

w ater plans depends upon the special needs and size of th e  community and the 

capab ility  and ex p e rtise  of the  planning s ta ff  in each  m unicipality. Baumann and 

Boland^  ̂ developed an ex ce llen t m ethodology to  assis t th e  w ater planner in 

considering w ater conservation  m easures for possible in teg ra tio n  into w ater 

supply plans. The same au tho rs published a rep o rt sponsored by the  In stitu te  of 

W ater R esources of th e  United S ta te s  Army Corps of Engineers in which they 

developed a m ethodology^^ th a t  ev a lu a tes  th e  e ffic ien cy  of ce rta in  w ater

^Ibid., p. 478.

^^R obert H. E llis, "New consideration  fo r M unicipal W ater System Planning." 
W ater R esources B ulletin . Vol. 14, No. 3 (June 1978), pp. 542-553.

Duane D. Baumann, and John J . Boland, "Urgan W ater Supply Planning," W ater 
Spectrum , Vol. 12, No. 3 (Fall 1980).

12Duane D. Baumann, John J. Boland and John H. Sims, The E valuation of W ater 
C onservation  fo r M unicipal and Industrial W ater Supply: Illu s tra ted  Exam ple,
(I.W.R. Virginia: U.S. Army C orps of Engineers, F ebruary , 1981).
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conservation  m easures. Also, th e ir  publication provides a  m eans of determ ining 

the  secto r of w ater users th a t will be a ffe c te d , how much it will co st, and 

w hether or not it  will be beneficia l to  implement a  w ater conservation  m easure. 

Though the  developed m ethodology provides an accep tab le  means of quantifying 

the  e ffe c ts  of conservation  m easures on w ater use, s till th e  user of their 

techniques many fac e  th e  problem of quantify ing the  in tang ib le  e ffe c ts  of 

c e rta in  conservation  m easures.

New Emphasis on Problems of Municipal Water Reuse

Im plem entation of conservation  program s is one a lte rn a tiv e  in tackling 

municipal w ater problem s which is e ssen tia l in order to  s trik e  a balance 

betw een demand and supply. A nother a lte rn a tiv e  th a t may be considered by 

m unicipalities is w ater reuse . R esearch  on aspec ts  of w a te r reu se , including 

co s ts  and social a c ce p tab ility , has been carried  ou t recen tly  by Horne, 

M cCarty and Polm er.^^ These investiga to rs  argued th a t  reuse of municipal 

w astew ate r can be a valid solution in a reas  of w a te r d efic iency , especially  

when used for a g ricu ltu ra l purposes. They ruled  out th e  possibility  of using 

reclaim ed m unicipal w a te r for dom estic purpopses before  evaluating  the safe ty  

of reclaim ed m unicipal w astew a te r. However, the  Denver W ater Supply 

A uthority  seriously considered th is  p o ten tia l supply source a f te r  a  g rea t deal of 

research  had been done on th e ir  one million gallon a  day po tab le  w ater reuse

Wiley Horne, e t  al "W ater R euse P ro jec ting  M arkets and C osts,"  American 
W ater Works A ssociation Journal. Vol. 84, No. 2, February  1982, pp. 66-75.

■‘^P erry  L. M cC arty and 5. Polm er, "Working Tow ard P o tab le  Reuse of 
M unicipal W astew ater,"  W ater & Sewage Works, Vol. 127, No. 11, November 
1980, p. 14.
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research  had been done on th e ir  one million gallon a day po tab le  w ater reuse 

dem onstration  p l a n t . T h e  u ltim ate  goal of the  study will be "to  obtain 

inform ation on the  feasib ility  of proceeding w ith the design and construction  of 

a 100-mgd (million gallons per day) jxjtable w ater reuse p lan t in the  Denver 

a rea ."^^

New Emphasis on the E fficiency of Implementing Emergency 

Water Conservation Programs at the Municipal Level

Many m unicipalities across the  United S ta tes  have not adopted  w ater 

reuse a lte rn a tiv e  because of its  huge cap ita l investm ent and because of fea rs  

concerning public a c cep tab ility  of th is  tre a te d  w ater. Instead , m unicipalities 

which encoun tered  frequen t decline of th e ir  w ater supplies and could not afford  

building new reuse fac ilitie s  chose th e  option of form ulating em ergency w ater 

conservation  program s in o rder to  minimize the s tress  of w ater sho rtages.

R epo rts  and a rtic le s  published in sc ien tific  journals docum ent a  range of 

successes of various em ergency /ra tion ing  w ater conservation  m easures. R ecen t 

evaluations of w ater conservation  program s implem ented in Missouri w ere under

taken  by R eed. The au thor concludes th a t  "voluntary w ater conservation  could 

not assure  long-term  reductions in w ater use during periods of ex trem e heat and 

d r o u g h t . b e c a u s e ,  during such conditions, the  demand for w ater will increase

H. M iller, "D irect P o tab le  R euse: An Untapped R esource," W ater and
Sewage Works, Vol. 27, No. 11 (November, 1980), pp. 14 and 69.

^^Ibid., p. 69.

^^Gregory D. R eed, "Drought -  R e la ted  W ater C onservation E ffo rts  in M issouri," 
A m erican W ater Works A ssociation Journal, Vol. 74, No. 3 (M arch, 1982), p. 125.
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in some types of dom estic uses such as lawn w atering  and swimming.

18 19Bruvold ’ reached  sim ilar conclusions when he investiga ted  the 

e ffe c tiv en ess  of implem enting em ergency w ater conservation program s in San 

F rancisco , C alifo rn ia . He reported  th a t  a  20 p e rcen t reduction  in w ater

consum ption has been a tta in e d  because of im plem enting c e rta in  m andatory w ater 

conservation  m easures. He found th a t in a reas  suffering  the  most severe  w ater 

sho rtages, one major incen tive to  conserve w ater was by way of penalty

charges . T herefo re , his recom m endation was th a t w ater conservation should be 

m andatory ra th e r  than voluntary .

Unlike voluntary w ater conservation  program s, m andatory w ater conserva

tion program s are  considered to  be more likely to  a tta in  substan tia l w ater 

savings and to  be more e ffe c tiv e  in achieving dram atic  reductions during the  

w ater peak demand period. During the  1977 drought, tw o Iowa comm unities 

adopted  voluntary conservation program s and ten  comm unities adopted 

m andatory w ater conservation program s. Lee found th a t  although m andatory 

program s with per cap ita  based re s tric tio n s  w ere most e ffe c tiv e  in reducing 

w ater use, tw o comm unities achieved substan tia l reductions in w ater consump

tion while p rac tic ing  voluntary m easures. He explained th is outcom e by the

18 William H. Bruvold, Consumer Response to  Urban Drought in C en tra l C ali
fo rn ia , Final R eport, (C alifornia: June, 1978), pp. 58-66.

19 William H. Bruvold, "Percep tion  Influences W ater C onservation Success," 
W ater and Sewage Works, Vol. 127, No. 2 (February , 1980), p. 34.

20 Motokoy L ee, M andatory or Voluntary W ater C onservation?: A C ase Study of 
Tw elve Iowa Com m unities During Drought, (Ames, Iowa: Iowa S ta te  U niversity,
1981).
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ex trem e w ater shortages in these  com m unities. F u rth e r , he concluded th a t "the

key to  successful w a te r conservation  seems to be th e  c red ib ility  of w ater

21shortages, ra th e r than  pena lties  per se."

The e ffec tiv en ess  of both voluntary and m andatory conservation  m easures

22w ere explored by A bbott and o thers . The au thors ob tained  sim ilar resu lts , 

concluding th a t both voluntary and m andatory m easures can be e ffe c tiv e . 

F urtherm ore , they concluded th a t  most w ater users a re  willing to  conserve 

w ater in an em ergency bu t, due to  the ir ignorance of the  local w ater supply 

situ a tio n , they lack th e  capab ility  to  reduce th e ir  w ater use during non

em ergency conditions. An e a rlie r  study on the  e ffe c tiv en ess  of imposing

23stringen t conservation  m easures was ca rried  out by Bolman, whose analysis 

showed th a t  the  1976 imposed re s tric tio n s  on outside w a te r use, achieved a  25 

p e rcen t reduction  in to ta l  w ater use in Marin M unicipal W ater D istric t, Marin 

C ounty , C alifo rn ia .

The degree of success of im plem ented em ergency w ater conservation  

program s depends p a rtly  on consum er's aw areness of an impending w ater crisis  

and the  consum er's positive cooperation  in cu ttin g  his or her w ater use.

^ 4 b id ., p. 12

22 H. E. A bbott, K. G. Cook, and R. B. S leight, Social A spects of Urban W ater 
C onservation , (W ashington, D.C.: O ffice  of W ater R esources R esearch , United
S ta te s  D epartm ent of In te rio r, A ugust, 1972).

23Frank Bolman, and M elinda A. M erritt, "Community Response and Change in 
R esiden tia l Rationing M easures: A C ase Study -  Marin M unicipal W ater
D istric t,"  In: S elec ted  Works in W ater Supply, W ater C onservation  and W ater
Q uality  Planning, E dited  by Jam es E. C rew s, and Jam es Tang, (Virginia; W ater 
R esources In s titu te , U.S. Army Corps of E ngineers, May, 1981), pp. 
365-369.
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However, w ater reduction may fail to  be sustained for a prolonged tim e because

w ater use may increase  as soon as the  dry period ends. In th is regard , a report

published by the  New England R iver Basin Commission concludes th a t  "w ater use

reductions achieved during cris is  do not usually continue once the  drought has

24ended. Consumption will increase  once the  im m ediate crisis  is over."

New Emphasis on Local Water O fficials' Views 

of Municipal Water Conservation 

Management Strategies

W hatever resu lts  a re  ach ieved  from such em ergency w a te r conservation  

program s, the  question lingers as to  w hat is the  best and most e ffe c tiv e  

approach to  a tta in ing  steady , long term  w ater savings on a  non-em ergency basis. 

C hanges in consum ers' hab its  to  e lim inate  w ater w astes and th e ir a tt itu d e s  

tow ard  w ater conservation  a re  well investiga ted  and docum ented in th e  l i te ra 

tu re .^ ^  However, a  few  re c e n t investigations have analyzed  th e  m anagerial

New England R iver Basin Commission, Before the  Well Runs Dry; A Handbook 
for Designing a Local W ater C onservation  Plan, Sponsored by th e  U.S. Dept, of 
In te rio r, Geological Survey, R esource and Land Investigation Program , (Boston, 
M assachussets: O ctober, 19S0).

^^For examples see: S. H. Hanke, and John J. Boland, "W ater R equirem ents or 
W ater Demand," The Am erican W ater Works A ssociation Journal, Vol. 63, No. 11 
(November, 1971), pp. 677-681: R. C . Cam p, "The Inelastic  Demand for
R esidentia l W ater: New Findings," The Am erican W ater Works A ssociation 
Journal, Vol. 70, No. 8 (A ugust, 1978), pp. 453-458: W alter J . Prim eaux, and
K enneth W. Hallman, "F acto rs  A ffec ting  R esidential W ater Consum ption: The
M anagerial V iewpoint," W ater and Sew age Works, Vol. 121, No. 3 (M arch, 1974), 
pp. 138-144: G eorge A. W atkins, "A Sociological P e rsp ec tiv e  of W ater
Consum ers in Southern F lorida Households," F lorida W ater R esources C en te r, 
Publication No. 18 (G ainsville, Florida: University of F lorida, 1972).
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environm ent and the  stan ce  of w ater m anagers on following the  course of

conservation  as an in teg ra l e lem ent in m unicipal w ater supply planning. For

exam ple. S a w y e r c o n d u c t e d  a  survey of 35 M aryland w ater u tility  m anagers to

ob tain  insight in to  the  prevailing a ttitu d e s  tow ard  w ater conservation . He found

th a t most m anagers continue to  view conservation  only as a  sho rt-te rm  option

to tem porary  supply problem s. The enum erated  fac to rs  th a t con trib u te  to

M aryland w ater m anagers inaction  a re  p o litica l, econom ical, in stitu tio n a l and

tim e c o n stra in ts . A ttitu d es  of the  w a te r m anagers tow ard w ater conservation  in

genera l w ere found to  be sim ilar in th e  southw est and the arid  w est. For

27in s ta n c e , Moomaw and W arner te s te d  the  idea th a t w ater conservation

p ra c tic e s  th a t  reduce w ater system s revenues a re  unlikely to  be adop ted . To do

so, th ey  exam ined the  ac tu a l experience  in five southw estern  com m unities along

the  Red R iver. They suggested  th a t  to  increase  the  likelihood of th e  adoption

of c e rta in  w ater conservation  m easures th a t  reduce revenues, federa l and s ta te

subsidies should be obtained . W ater use and w ater m anagers' a tt itu d e s  tow ard

im plem enting w a te r conservation  in 25 e a s te rn  slope comm unities of Northern

28Colorado w ere exam ined by W hite  e t  They found th a t  w ater m anagers in

^^Stephen W. Saw yer, "C onservation P ra c tic e s  and A ttitudes Among M aryland 
W ater Supply M anagers," W ater R esources B ulletin , Vol. 28, No. 5 (O ctober,
1982), pp. 791-796.

27 Ronald L. Moomaw, and Larkin W arner, "The Adoption of M unicipal W ater 
C onservation : An Unlikely E ven t,"  W ater R esources Bulletin, Vol. 17, No. 6
(D ecem ber, 1981), pp. 1029-1034.

28 Anne U. W hite, A. N. D inatale, Joanne G reenberg , and J. E rnest F lack , 
M unicipal W ater Use in N orthern C olorado: Development of E ffic iency  of Use
C rite r io n , Com pletion R epo rt, O ffice  of W ater R esources and Technology, 
C olorado S ta te  U niversity, (F t. C ollins, Colorado: Colorado W ater R esources
In s ti tu te , 1980).
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their study a re a  a re  not p repared  to implement w ater conservation m easures to 

reduce w ater use unless the ir communities a re  facing severe  and prolonged 

drought conditions. They suggested implementing com prehensive m etering, 

re s tr ic tin g  lawn size , imposing new plumbing codes, and c rea ting  new changes in 

the  prices of w ater by local w ater m anagers.

Summary

The issue of municipal w ater conservation has received  much a tte n tio n  in 

recen t years in a number of coun tries , particu la rly  in the  United S ta tes . C urren t 

research  has investiga ted  and reoorted  on rec e n t conservation  and rationing 

e ffo rts  as a  resu lt of severe  droughts and increased  demand for w ater. Various 

a rtic le s  rep o rted  ra te s  of w ater use reduction  from im plem enting w ater conser

vation  m easures under specific  c ircum stances. In o ther words, d iffe ren t w ater 

conservation  m ethods w ere designed and im plem ented for the  needs of particu la r 

m unicipalities. T herefo re , w ater reductions vary as a  function of the  m anager's 

skill, com m itm ent, h is/her perceived  need to  save w a te r, and the w ater users' 

coopera tion . Thus, an a tte m p t to  tra n sfe r  th e  experience of one m unicipality to 

ano ther will be unsuccessful in the  absence of very similar baseline 

c ircum stances.

M oreover, c u rren t w ater conservation  program s already  implem ented 

throughout the  United S ta tes  mainly perta in  to  em ergency circum stances requir

ing im m ediate and major short term  reductions in w ater use. W ater conservation 

in Oklahoma follows th is national p a tte rn  but problem s in some Oklahoma muni

c ipa lities  d iffe r from th ese  em ergency s itua tions . Some m unicipalities across the  

s ta te  of Oklahoma have substan tia l w ater s to rag e  cap ac ity  and even in a
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re la tive ly  dry period w ater u tilitie s  could m eet their custom ers ' prudent needs

com fortab ly . However, during prolonged dry periods demands for w ater may

increase  to  the  point of bringing on problems of w ater tra n sfe r  and trea tm en t

fac ilitie s  inadequacy.

By and la rg e , some of the  rep o rted  reductions in w a te r use have been

achieved through changes in the  w ater users ' habits. However, such savings are

never sustained over a long period of tim e. Long term  (perm anent) reductions in

w ater use have been accom plished in a  few  places as a resu lt of the  insta lla tion

29 30of w ater saving devices and w ater d istribu tion  system  im provem ents. ’ In

th is regard , William Bruvold, in his analysis of policy lessons from the  C alifornia

drought, reached  th e  following conclusions:

The best and most e ffe c tiv e  approach to  res iden tia l use may come 
from steady , long-range, m ethodical program s ca rried  out in a  non
em ergency atm osphere . This idea augers well for long-term  residen
tia l conservation  of w ater . . .  In f a c t ,  an approach th a t focuses on 
a  sho rt-term  crisis may not be as e ffe c tiv e  as p reparing  for long
term  reductions.

Bruvold's view regard ing  the  lim itations of a sho rt-te rm  w ater conservation 

approach is valid because sho rt-te rm  w ater conservation  program s w ere guided 

by tr ia l  and e rro r approaches. T herefo re , in order to  avoid the  p itfa lls  of a  tr ia l 

and e rro r approach to  im plem enting w a te r conservation  m ethods, m unicipalities 

may need to  develop e ffe c tiv e  long-term  w ater conservation  program s. Such

29S e a ttle  W ater D epartm ent, S e a ttle  Com prehensive Regional W ater P lan, Vol. 
XI: Summary: W ater C onservation  Program , (S eattle  WA: M arch, 1980).

^^East Bay M unicipal U tility  D istric t, Some R a ther Unusual Ideas fo r Saving 
W ater, (Oakland, C alifo rn ia : 1977), 18 pgs.

William H. Bruvold, "R esiden tia l W ater C onservation: Policy Lessons from the 
C aliforn ia  Drought," Public A ffairs R eport (C alifornia: December 1978).
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program s will yield continuous reductions in w ater use in accordance  with 

se lec ted  w ater conservation m easures.

'^ 'ater conservation e ffo r ts  th a t  have a tta in e d  th e  most visib ility  in the 

United S ta tes  have generally  been in major m etropolitan  a re a s . For exam ole, 

major conservation  p rac tic e s  w ere im plem ented in W ashington, D. C .; Boulder, 

C o l o r a d o ;  L o s  A n g e l e s ,  C a l i f o r n i a ;  D a l la s ,  T e x a s ;  a n d  Tu l s a ,  

O k l a h o m a . T h e  consis ten t im plem entation of long-term  w ater 

conservation  m easures have been ta ilo red  to  major urban users and large w ater 

u tility  d is tr ic ts . In most small and medium sized c itie s  and tow ns, the  s ta f f  does 

not have the  expertise  and tim e to form ulate and im plem ent perm anent or long

term  w ater conservation m easures. O riginally, such tow ns and c itie s  have 

responded to  increased demand for w ater by expanding ex isting  w ater fac ilitie s  

w ith in tensive cap ita l expend itu res. The rising cost of extending w a te r supply 

cap ac itie s  to  serve their new custom ers may n ec ess ita te  th e  consideration  of a 

number of w ater policy options in m unicipal w ater supply planning.

32 A rthur P. Brigham, "A Public Education Campaign to  C onserve W ater," 
Am erican W ater Works A ssociation Journal, Vol. 68, No. 12 (Decem ber, 1976), 
pp. 665-668.

33 S. H. Hanke, "Some Behavioral C h a ra c te ris tic s  A ssociated  with R esidential 
W ater P rice  Changes," W ater R esources R esearch , Vol. 6, No. 5 (O ctober, 1970), 
pp. 1383-1386.

I. G riffith , J r ., "An E quitable R a te  S truc tu re  R elation  to  C onservation and 
W astew ater Flow R eduction," Am erican W ater Works A ssociation Jo u rn a l, Vol. 
72, No. 11 (November, 1978).

M. R ice, and L. G. Shaw, "W ater C onservation: A P rac tica l Approach,"
Am erican W ater Works A ssociation Journal, Vol. 70, No. 9 (Septem ber, 1978).

S. Army Corps of Engineers, Tulsa Urban Study, D raft W ater Supply, Stage 
II Study, (Tulsa, Oklahoma: 1981).
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This review  of the  lite ra tu re  on m unicipal w ater conservation reveals the 

follow ing major findings:

1. M unicipal w ater conservation  can be a cheap or c o s t-e ffe c tiv e  

approach to  w ater m anagem ent. This implies th a t  c rea tin g  a  unit 

of w ater by elim inating w aste  can be less expensive than c rea tin g  

a unit of w ater by expanding th e  ex isting  w ater supply system .

2. W ater conservation  elem ents can be re la tive ly  easily  incorpo

ra te d  in to  th e  planning process of m unicipal w ater suppliers.

3. Em ergency w ater conservation  e ffo r ts  (m andatory and/or 

vo luntary  conservation  program s) may not genera te  long-term  

reductions in w ater use.

4. W ater m anagers a re  not p repared  to  implement perm anent 

w ater conservation  program s unless th e ir  com m unities a re  facing 

severe  and frequen t drought and major w a te r shortages.

5. W ater conservation  options th a t may reduce net revenues a re  

unlikely to  be adopted.

Until th e  early  1970s, stud ies regard ing  the  basic de term inan ts of 

adopting conservation  as a long range s tra te g y  by municipal o ffic ia ls  w ere 

conspicuously absen t from the  l ite ra tu re . More specifica lly , resea rch  e ffo r ts  

concern ing  the  specific  incen tives and d isincen tives of im plem enting and 

adopting c e rta in  w ater m anagem ent s tra te g ie s  by w ater m anagers have lagged 

well behind the  rapidly changing supply and demand scenarios. Investigations 

w ere of a  very broad na tu re  and w ere concerned  mostly w ith incen tives which 

in fluence  the  adoption of specific  conservation  m easures by w ater users. What 

is c learly  absen t in the  l ite ra tu re  a re  s tud ies of m anagem ent a ttitu d e s
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influencing adoption of long-term  w ater conservation  policies. This study 

exam ines such a ttitu d e s  and is a f irs t step  in filling this research  gap.

If th e  major goal of w ater m anagers is to  reduce  w ater w aste and 

am elio ra te  th e  need for fu tu re  w ater supply p ro jec ts , it may be crucial to  adopt 

long-term  w ate r conservation  p rac tices  w ith full consideration  of the  fac to rs  

th a t  in fluence their im plem entation. Such fac to rs  could be in stitu tiona l, political 

and econom ical. Knowledge of w ater policy m akers' a tt itu d e s  tow ard considering 

conservation  as a  long range s tra te g y  in municipal w ater supply planning may 

d ire c t the  investm ent planning decision and may increase  the  overall equity  and 

e ffic iency  in th e  coord ination  of short and long range w ater supply and demand 

planning ob jec tiv es .



CHAPTER m  

METHODOLOGY 

Introduction

This ch ap te r is devoted to  the  discussion of da ta  co llection  procedures 

and methods of s ta tis tic a l analysis. The basic research  m ethod consisted  of a 

questionnaire  which was m ailed to  each  w ater manager in the  se lec ted  60 

comm unities in Oklahoma. The questionnaire, which was designed especially  for 

th e  purposes of th is study , was com pleted by 49 of the  60 w ater m anagers 

employed by th e  se le c te d  com m unities. Data obtained from the com pleted 

questionnaires w ere analyzed  using a c ross-tabu lation  s ta t is t ic a l  procedure to  

produce a c lea r understanding of fac to rs  influencing w a te r m anagers' a ttitu d e s  

tow ard adopting or re jec tin g  c e rta in  w ater conservation  options. Due to the 

paucity  of past w ater conservation  stud ies, especially  those  concerning w ater 

o ffic ia ls ' a tt itu d e s  tow ard the  adoption of w ater policy options, th is study 

sought such inform ation needed in order to  ca rry  out the  ob jec tive  se t fo rth  in 

C hap ter I. Knowledge of local w a te r policy m akers' a tt itu d e s  tow ard  considering 

conservation  as a  long range s tra te g y  in municipal w ater supply planning will 

d irec t the  investm ent planning decisions and will increase  th e  overall equity  and 

effic iency  in the  coordination of short and long range w ater supply and demand 

ob jectives.
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Data C ollection

Data about the  se lec ted  c itie s  have been acquired from d iffe re n t sources

such as The Oklahoma W ater R esources Board, m unicipalities them selves,

Farm ers Home A dm inistration, Oklahoma W ater C oalition , D epartm ent of

Economic A ffairs (DECA) of Oklahom a, and th e  Oklahoma M unicipal League.

W ater m anagers or w ater o ffic ia ls  in each  m unicipality w ere c o n tac ted  by

e ith e r  telephone or p re-questionnaire  le t te r .  When the  prelim inary work was

com pleted , w ritten  co n ta c ts  w ere made w ith w ater m anagers included in the

se le c te d  tow ns and c itie s . The c o n ta c te d  m anager in each  case was id en tified  as

the person responsible for w ater a llocation , fac ilitie s  construction  and

conservation  or ration ing  a c tiv itie s . A prelim inary inspection of the  Oklahoma

1 2League of M unicipalities D irectory ’ showed th a t ,  in small and medium sized 

w ater system s, the  likely responsible w ater o ffic ia l is frequen tly  th e  town 

manager or mayor. In the  larger m unicipalities, th e  key w ater o ffic ia l is usually

a full tim e em ployee whose professional responsib ilities re la te  en tire ly  to  w ater

system  opera tions. These people w ere inform ed about the  purpose of the  study 

and ca lled  to p a rtic ip a te  in the  study . In those cases w here the respondent 

fa iled  to  respond in the f irs t round, a  follow-up questionnaire and more deta iled  

le t te r  w ere m ailed to  the  w ater m anager (Appendix II).

The co n ten t of the  questionnaire  (Appendix II) cosisted  of four sections.

^Oklahoma M unicipal League, 1984-1985 D irectory  of Oklahom a's C ity  and Town 
O ffic ia ls , (Oklahoma C ity , Oklahoma; Ju ly , 1984).

^Oklahoma M unicipal League, 1985-1986 D irectory  of Oklahom a's C ity  and Town 
O ffic ia ls , (Oklahoma C ity , Oklahoma: Ju ly , 1985).
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The co n ten t of the  questionnaire (Appendix II) consisted  of four sections. 

The f irs t section  sought general inform ation regard ing  the  respondents' p ro fes

sional experience , educational level, his perce ived  w a te r supply adequacy, 

cu rren t w ater re la te d  problems encountered  by the  stud ied  m unicipalities, past 

and c u rre n t w ater conservation  m easures im plem ented regularly  a t the  municipal 

level, and inform ation on who should undertake  resea rch  responsibility for 

dealing w ith w a te r supply and demand problem s in the  se lec ted  m unicipalities.

The responden t's  professional experience  was believed to  be a good indi

ca to r of the  n a tu re , b read th , and depth of conservation  a c tiv itie s  in which he 

or she is engaged. The length of the  m anager's experience  may also re f le c t the 

degree  of his or her exposure to p ro-conservation  policies during his or her 

professional c a re e r . F u rth e r, th e  responden t's  educationa l level and his or her 

tra in ing  background may re f le c t his or her s tan ce  on the  issue of adopting 

w ater conservation  in the  fu tu re . For in s tan ce , a  w a te r m anager who had p rev

ious tra in ing  which em phasized s tru c tu ra l so lutions in dealing w ith w ater supply 

conditions may give lit tle  a tte n tio n  to  c e rta in  w ater conservation  policy options

The reason behind asking the  respondent about his judgem ent of the 

adequacy of w a te r supplies is th a t it was fe lt  th a t  o n e 's  w ater conservation 

a tt itu d e  may be a  function of how he perceived  the  w ater supply conditions 

p revalen t in his or her m unicipality. W ater m anagers w ere questioned about 

cu rren t w a te r-re la te d  problems because the  experience  of such problems was 

considered to  be im portan t in determ ining varying so rts  of w a te r-re la ted  

problem s (such as adjusting w ater ra te s , c a p ita l funding, w ater quality , w ater 

leakage , problem s in obtaining fed era l and s ta te  assis tance  to  prom ote w ater 

conservation , and rec e n t w ater sho rtages, if any , experienced  by the  studied
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w ate r system s) w ere considered  to  be im portant in determ ining fu tu re  w ater 

conservation  recen t w a te r sho rtages, if any, experienced  by th e  studied w ater 

system s) w ere considered to be im portant in determ ining fu tu re  w ater 

conservation  d irec tions by a  given m unicipality. Specifica lly , it was in tended to 

tap  w hat type  of w a te r problem s of c e rta in  in ten sity  a re  sa lien t to  fu ture  

conservation  ac tion . For exam ple, it might be the  case  th a t  simply having 

experienced  a  cap ita l funding problem is in su ffic ien t to  bring about long-term  

changes in w ater conservation  s tra te g ie s . But perhaps c a p ita l funding of a 

c e rta in  in tensity  is su ffic ien t to  determ ine w hether or not a  connection ex ists 

betw een notew orthy w ater problem s experienced  by th e  w a te r m anagem ent in 

Oklahoma and its  w a te r conservation  e ffo r ts .

Knowledge of on-going w a te r conservation  a c tiv itie s  was considered to  be 

essen tia l in identify ing  which m unicipalities a re  a lready  involved in imple

m enting some type  of conservation  policy options. Having been involved in 

im plem enting tem porary w ater conservation  during rec e n t years may influence 

p o ten tia l adoption of long-term  w ate r conservation  m easures. Likew ise, respon

d en ts ' views on who should hold prim ary responsib ility  for resea rch  in dealing 

w ith  the ir m unicipal w a te r demand and supply problem s was considered to  be a 

good ind ica to r of th e  p o ten tia lity  of adopting c e rta in  w ater m anagem ent 

policies. For in stan ce , adoption and im plem entation of a  p ressure  reduction  

program  in a  given community should be p receded  by a feasib ility  study to  

determ ine its  co s ts -b en e fits  outcom e and its  social ac ce p tab ility . If th e  given 

m unicipality happened to  be a t a d isadvantage in term s of i ts  financial situa tion  

in carrying out the  study , th e  chance of adopting th e  pressure  reduction  

m easure might be minimal or even nonex isten t.
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The second section of the  questionnaire  sought to  m easure the  degree of 

w ater o ffic ia ls ' support for a number of w ater m anagem ent options. These 

op tions w ere: developm ent of new w ater supply sources, im plem enting w ater

conservation  on a regular basis, lim iting the  number of w ater u sers, using 

tre a te d  w astew ater for drinking and non-drinking purposes, tran sfe rrin g  w ater 

from nearby com m unities, and im plem enting tem porary (rationing) w ater 

conservation  program s. The reason for p resen ting  the  respondents w ith more 

w ater policy options than simply w ater conservation  is to  e lim inate  or reduce 

bias from the  questionnaire. These w ere considered la te r  on as the  dependent 

variab les in the  analysis. T herefo re , they  need minimum ju stifica tio n  since the  

ob jec tive  of the  study was set to  iden tify  the  determ inan ts of th e ir  adoption.

The th ird  section  em phasizes th e  degree of e ffec tiv en ess  and po litica l 

a c ce p tab ility  of ce rta in  w ater saving m easures fo r a p a rticu la r comm unity. The 

reason  behind th is line of questioning is th a t  when a  ce rta in  m easure (such as 

w a te r reuse) was perceived  to  be in e ffec tiv e  and po litically  un accep tab le , the  

p robab ility  i ts  adoption would be small.

F inally , th e  fourth  section  of the  questionnaire  explored the  a n tic ip a ted  

d iff ic u ltie s  in adopting w ater conservation  and the  types of s ta te  assis tance  

th a t  would be most needed in planning for a  balance betw een demand and 

supply.

The f ir s t, second, and th ird  rounds of the  questionnaires w ere mailed in 

Ju ly , 1985. Of 60 questionnaires m ailed, 54 w ere re tu rned . O f th e se , th re e  w ere 

incom plete and two were re tu rned  during the  d a ta  analysis. This le f t a  to ta l  of 

49 com pleted  questionnaires employed in the  da ta  analysis.
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Data Processing

The ju stifica tion  of variab les to be considered in this analysis (Table 1) 

should include a su itab le  explanation  of why more variables w ere not chosen. 

The following paragraphs o ffer evidence in support of the  se lec ted  variables and 

reasons for not obtaining more.

The dependent variables such as w a te r o ffic ia ls ' a ttitu d e s  tow ard  ad o p t

ing a number of w ater policy options (such as developing new w ater supply 

sources, im plem enting long term  w ater conservation  m easures, lim iting the 

number of w ater users, t re a te d  w ater reuse for drinking and non-drinking 

purposes, tran sfe rrin g  w ater from nearby com m unities, and im plem enting tem 

porary w ater conservation) need only minimum exp lanation . The task  originally 

se t fo rth  was to  investiga te  the  change in the  prospects of adopting and 

im plem enting long-term  w ater m anagem ent options by Oklahoma w ater m anagers. 

By observing the  change of such p rospects  throughout the  se lec ted  m unicipali

tie s  in Oklahom a, a  p a tte rn  may em erge to  ind ica te  what m unicipalities will 

follow th e  course of a  pa rticu la r type  of w a te r m anagem ent approach and those 

who follow some o ther course. Such an observation  may also ind ica te  p re fe rred  

w ater policy option p a tte rn s  among the se lec ted  m unicipalities. Here th en , lies 

the  root of th e  problem . The degree of p re fe rab ility  in the  prospect of adopting 

and im plem enting a  long-term  w ater conservation  option as a p a ram ete r, for 

in stan ce , will allow one to  dem onstrate th a t a  variab ility  will tak e  p lace.

A number of p o ten tia l exp lanato ry  or independent variab les have been 

considered in th is study. The perceived  adequacy of w ater supply conditions by 

respondents in the  given m unicipality is the  f irs t independent variable to  be 

ju stified . Ju stifica tio n  of th is param eter could be s ta te d  according to  one 's
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TABLE 1

A LIST OF VARIABLES INCLUDED IN THE ANALYSIS 

A: Independent Variables

1. Length of th e  responden t's  serv ice  in the  community

2. Education level

3. The perceived  w ater supply adequacy

4. W hether or not a  given w ater u tility  has 
experienced  increased  w ater ra te  problem

5. C apita l funding problem

6. W ater quality

7. W ater quan tity

8. W ater losses in th e  system

9. Problem s in obtaining federal assis tan ce  to  prom ote 
com prehensive w ater conservation program s.

10. Problem s in obtaining s ta te  assis tance  in 
prom oting w ater conservation

11. The availab ility  of tra ined  s ta ff

12. W ater shortages

13. Changes in r a te  s tru c tu re  option

14. The perceived  degree of e ffec tiv en ess  of 
ad justm ent in w ater ra te  s tru c tu re s  option

15. The perceived  degree  of e ffec tiv en ess  of 
com prehensive m etering option

16. The perceived  degree of e ffec tiv en ess  of 
pressure reduction  option

17. The degree of perceived e ffec tiv en ess  of 
leak d e tec tion  and repair option

18. The degree of perceived  e ffec tiveness  of 
w ater reuse option

19. The degree  of e ffec tiv en ess  of education

20. The degree of po litical accep tab ility  of 
increased  w ater ra te s  option

21. The degree of po litical accep tab ility  of 
com prehensive m etering option



(Table 1, continued)

22. The degree  of po litica l accep tab ility  of 
pressure reduction  option

23- The degree of po litical accep tab ility  of 
leak d e tec tio n  and repair option

24. The degree of po litical accep tab ility  of 
w ater reuse option

25. The degree of po litica l accep tab ility  of education

26. The degree of po litica l accep tab ility  of 
changes in w d e r  ra te  s tru c tu re

27. Lack of su ffic ien t funds as a d ifficu lty  in 
adopting w ater conservation  m easures

28. Inab ility /lack  of planning s ta ff  to  design 
and implem ent w a te r conservation programs

29. Lack of da ta  base as an d ifficu lty  in adopting 
w ater conservation  m easures

30. P o ten tia l reduction  in w ater system s net revenue as a 
d ifficu lty  in prom oting w ater conservation m easures

31. Legal con stra in ts  as a  d ifficu lty  in adopting w ater 
conservation  m easures

32. Po litical con s tra in ts  as a d ifficu lty  in adopting 
w ater conservation

B; Dependent Variables

1. The responden t's  a t t i tu d e  tow ard developm ent of 
new w ater supply sources option

2. The responden t's  a tt i tu d e  tow ard implementing 
w ater conservation  p rac tice s  on a regular basis

3. The responden t's  a tt i tu d e  tow ard lim iting the
number of w ater users in the  serv ice  a rea

4. The responden t's  a tt i tu d e  tow ard adopting tre a te d
w ater for drinking purposes

5. The responden t's  a tt i tu d e  tow ard w ater tra n sfe r  option

6. The responden t's  a tt i tu d e  tow ard implementing
tem porary /ra tion ing  conservation  option
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common sense. One may assume th a t  w ater o ffic ia ls  who live in com m unities 

th a t  depend upon ground w ater as a major source of supply and located  in 

sem i-arid  a reas  w here the av erag e  p rec ip ita tio n , of which th e  ground w ater 

replenishm ent ra te  is less than  the  quan tity  of w ater w ithdraw n in a  given year, 

tend  to  im plem ent more long-term  conservation  s tra te g ie s  than  do those in 

humid a reas . This ju stifica tion  may confirm  o n e 's  ex p ec ta tio n s  th a t  those w ater 

m anagers w ith a  scarce  w ater supply tend  to  be more supportive of the  w ater 

conservation  approach.

The length of the  w ater m anager's  experience  is th e  second independent 

variab le  to  be considered. This variab le  will be m easured by th e  number of 

years  the  respondent held his position in th e  w ater u tility . The reason for 

including th is param eter as an independent variab le  is because it  may re f le c t  

any given w ater m anager's views of conservation  a c tiv itie s  in which he engaged. 

In more genera l term s, it  also may re f le c t  the  w ater m anager's  a tt i tu d e  and 

values tow ard  the  whole philosophy of im plem enting w a te r conservation  

a lte rn a tiv e s .

The th ird  independent variab le  to  be view ed is the  education  level of the  

w a te r m anager. Reasons for inclusion of th is  param eter a re  strong . Analysis of 

th is  variab le  might give a  fa irly  com plete idea of w hether th e  respondent is 

com m itted  to  a  pro-conservation  s ta n c e  or no t. Also, th e  im portance of th is 

variab le  will serve as a  check on the  quality  of th e  decision making process 

regard ing  w ater conservation  issues.

The perceived  e ffec tiv en ess  and p o litica l accep tab ility  of c e rta in  w ater 

conservation  m easures (such as increased  w ater ra te s , leak d e te c tio n  and rep a ir, 

p ressure  reduc tion , m etering, w ater reu se , and education) w ere considered as
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independent variab les to  be employed in th is study. The perceived  degree of 

e ffe c tiv en e ss  and po litical a c ce p tab ility  may ind ica te  the  com plexity and s tru c 

tu re  of p a rticu la r options for th e  w ater decision-m aking e n tity . One may assume 

th a t if a  c e rta in  m easure happened to  be perce ived  as both in effic ien t and poli

tica lly  u n accep tab le , the chance of its  adoption would be slim. It is contended 

alw ays th a t  developing robust conservation  s tra te g ie s  requ ires a  positive 

p e rcep tion  o f th e  local feasib ility  o f c e rta in  m easures in order to  adopt and 

im plem ent such s tra te g ies .

F inally , o th er independent variab les to  be considered in th is study a re  the  

number of re la te d  w ater problem s, especially  those  re la te d  to  both w ater 

quality  and quan tity  asp ec ts , faced  by m unicipalities. The im portance of each  as 

an independent variab le  can be rea lized  because it has im portan t spa tia l v a ria 

tions th a t  will make for a  c le a re r  in te rp re ta tio n  of the  likelihood of im plem ent

ing conservation  as a long range s tra te g y  in m unicipal w ater supply planning in 

Oklahom a. It has been dem onstra ted , th e re fo re , th a t  ju stifica tion  ex ists  for the  

variab les se lec ted .

One might reasonably ask a t  th is  po in t, how ever, why a re  not more v a ri

ables chosen . The answer th a t  must be given does not excuse the resea rch er 

from th e  problem , but only gives him a rain  check to  add o th e r variables la te r  

in the  case  of fu tu re  analysis. The answ er to  the  above question is known to 

anyone who has trie d  to co llec t de ta iled  inform ation for a research  study from 

public o ffic ia ls . One may rea lize  th a t because of the  alw^yii busy schedules of 

such o ffic ia ls , it is not alw ays easy to  ob tain  th e  required  inform ation when it 

is req u ested . A lengthy questionna ire  and p rearranged  in terv iew  seeking 

excessive inform ation may d iscourage th e  full a tte n tio n  of such public figures.
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In th is case , the  resea rch er will be fo rced  to  co llec t lim ited, but necessary , 

inform ation to  achieve the goal of the  investigation .

Having iden tified  and justified  the dependent and independent variables 

included in th e  study , the  next phase of analysis was to  explore the major 

determ inan ts influencing the likelihood of adopting a  given w ater policy option 

as dependent variab les. Since the questionnaire  item s or variables form d is tr i

butions, in o th er words, they  a re  d istribu ted  across some range of values or 

options, th e  f irs t step  in processing the  obtained  da ta  is to  describe the d is tr i

butions of each  variab le . Frequency tab les  w ere used to  ac tually  show the  

e n tire  d istribu tion . The d istribu tion  was described  by indicating th e  number and 

p e rcen t of respondents who answ ered each  item  on th e  questionnaire. The use 

of frequency tab les provided a  very com plete p ic tu re  of the  d istribu tion  of da ta  

for the  variab les. The percen tages of d istribu tion  w ere  employed in the  d a ta  

analysis ch ap te r because they  a re  more easily  in te rp re te d  and can be compared 

from one item  on th e  questionnaire  to  the  nex t even though they may be based 

on d iffe ren t to ta l frequencies. The s ta t is t ic a l  too l (single frequency) and 

analysis discussed e a rlie r  allowed us only to  p o rtray  or to  describe individual 

item s. By doing so, it sa tisfied  the inform ation needed in the analysis phase; but 

also , it was of in te res t to  explore the rela tionship  betw een  the independent and 

dependent variab les. The tw o-w ay cro ss-tab u la tio n  tab les  w ere employed to 

ind ica te  th e  rela tionship  betw een the dependent and independent variab les. 

T herefo re , tab les  w ere genera ted  by s ta t is t ic a l  analysis system  com puter 

program ^ for analysis of the  obtained  d a ta . The purpose of employing th is

^SAS In s titu te , Inc., SAS User's Guide: Basics, Version 5 Edition, (Cary, North
C arolina: 1585).
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s ta tis tic a l procedure was to  show w hether or not the  d istribu tions of one 

variab le d iffer sign ificantly  for each  value or level of o th er variables. 

Assessment of the  rela tionship  betw een variables was accom plished by the use 

of c ro ss-tab s.

Analysis of th e  open-ended questions can be concep tualized  as involving 

two phases. F irs t, w ater o ffic ia ls ' s ta tem en ts  and views w ere ab s tra c te d  and 

o rdered . A number of views w ere expressed by w ater o ffic ia ls . The s ta te 's  role 

in encouraging and fostering  w ater conservation  and type  of re s is tan ce  to or 

resen tm ent of higher governm ent levels of au tho rity  (county, s ta te ,  and federa l 

governm ent) in handling w ater conservation  issues w ere analyzed because this 

helped in th e  id en tifica tio n  of philosophical a tt itu d e s  of w ater m anagers regard 

ing the im plem entation of c e rta in  conservation  m easures a t  m unicipal levels.

Having iden tified  who holds which a ttitu d e s  and having a  sense of what 

a ttitu d e s  p revail among the  w ater m anagers, each  and every  specific  w ater 

managem ent policy option has been exam ined in the  next c h a p te r. For exam ple, 

who would be in favor of im plem enting leak de tec tion  and why; who would be 

opposed to  it and why; and w hat incen tive could be o ffe red  to  change w ater 

m anagers' minds. Are the w ater m anagers in any agreem ent on implementing 

long-term  conservation  a lte rn a tiv e s?  If n o t, w hat op tions do they plan to  adopt 

in the ir com m unities? These a re  the  kinds of questions to  be asked and the data  

obtained can a t  least begin to  help us answer in the  next c h ap te r.



CHAPTER IV 

DATA ANALYSIS 

Introduction

The purpose of th is chap ter is to  analyze a ttitu d e s  of the  w ater m anage

m ent o ffic ia ls in the se lec ted  m unicipalities in Oklahoma on a number of w ater 

policy options th a t can be considered  in dealing with fu tu re  w ater demands. 

This analysis was based on the inform ation obtained from a  de ta iled  question

na ire  com pleted by w ater m anagers in 49 m unicipalities. The questionnaire  

covered  general inform ation such as the responden t's  education leve l, w ater 

m anagem ent experience , rec e n t w ater re la te d  problems encoun tered  by the 

se le c te d  com m unities, and research  responsib ilities for re la ted  w ater problem s. 

The questionnaire  also covered c u rre n t w ater conservation  p rac tices  em ployed, 

th e  perceived  degree of e ffic iency  and political accep tab ility  of c e rta in  w ater 

conservation  options, and the an tic ip a ted  d ifficu lties  in adopting w ater conser

vation . This ch ap te r is divided in to  th re e  major sections. The f ir s t  section  

exam ines a number of personal c h a ra c te r is tic s  of respondents and how they  a re  

re la te d  to  w ater m anagem ent's a tt itu d e s  tow ard adopting w ater conservation  

polic ies. The same section  also explores fac to rs  th a t a re  most im portan t in 

determ ining w ater o ffic ia ls ' a tt i tu d e s  in dealing w ith w ater supply problem s.
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The second p a rt of th is chap ter exam ines how the  respondents' a tt itu d e s  tow ard 

a given w ater policy option vary with location . The final part of this chap ter 

exam ines w hether or not the w ater o ffic ia ls ' a tt itu d e s  a re  a function of ce rta in  

fac to rs  (problems) such as lack of funds and the  e x te n t of perceived  effic iency  

and po litical unaccep tab ility  of ce rta in  w ater policy options.

Analysis of Single Frequencies 

Respondent's Personal C haracteristics

W ater m anagers were asked about th e ir  experience  and education . The 

respondents had served a t  their w ater u tility  positions for up to  37 years . The 

mean level of experience  was 9.5 years, but 33 of 49 w ater o ffic ia ls  had less 

than  10 years ex perience , and 18 had less than  5 years experience . S ta tis tica l 

analysis in d ica ted  th a t length of experience  had l i t t le  im pact on a tt itu d e s  

tow ard  w ater conservation  p rac tices .

O ne-half of th e  respondents have g radua ted  from college (Bachelor of 

A rts or Bachelor of Science) and nearly  one-fou rth  of the  respondents have 

rece ived  g rad u a te  tra in ing . Again, s ta t is t ic a l  analysis ind ica ted  a lack of 

re la tionsh ips betw een  the  responden ts ' education  levels and their a tt itu d e s  

tow ard  w ater conservation . This might be due in p a rt to  the  fa c t th a t the 

m ajority  of respondents w ere probably tra in ed  in educational system s th a t  w ere 

not com m itted  to  a  p ro-conservation  s ta n c e . F u rth e r, th e  lack of rela tionsh ip  

betw een education  and w ater m anagem ent a ttitu d e s  on conservation  policies 

may be due to  the  possib ility  th a t w ater o ffic ia ls  a re  not recep tiv e  to  the  logic 

th a t  it is governm ent th a t should bring abou t w ater conservation  because of 

a n tic ip a ted  minimum cooperation  of custom ers.
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R espondents w ere  also asked to  c h a ra c te r iz e  the  quan tity  of the  local 

w ater supply as "inadequate", "adequate", or "abundant." Almost tw o-th irds of 

the  respondents view ed their w ater supplies as adequate  or abundant, while only 

one w ater o ffic ia l in th re e  view ed them as inadequate  (Table 2).

TABLE 2

DISTRIBUTION OF RESPONDENT'S PERCEPTION 
OF WATER ADEQUACY

Perception of 
Water Quantity

Percent of 
Respondents

Number of 
Respondents

Inadequate 32.7 16

A dequate 53.0 26

Abundant lif.3 _7

100% 49

The Perceived Adequacy o f Water Supply Conditions

Simple c o rre la tio n s  ind ica te  th a t th e  percep tion  of w ater supply adequacy 

is sign ificantly  re la te d  to  th re e  major options th e  w ater m anagem ent may 

consider for fu tu re  policies (Table 3). These m easures a re  developing new w ater 

supplies, im plem enting w a te r conservation  on a regular basis, and lim iting the 

number of w ater users. Those who describe th e ir  w ater supply as less than 

adequate tend to  im plem ent lim iting the  number of w ater users, to  fee l more 

favorable tow ard  developing new w ater supplies and to  favor im plem enting long 

term  w ater conservation  s tra te g ie s . These resu lts  suggest th a t  such perceptions 

of cu rren t w ater supply inadequacy a c t as pow erful levers in se ttin g  a c tiv itie s  

in motion, a t least for the  short run.
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TABLE 3

ASSOCIATION BETWEEN MANAGERS’ PERCEPTION 
OF THE ADEQUACY OF WATER SUPPLIES AND 

THREE POLICY VARIABLES

Variable Name r

Developing New w ater supplies 0.37^

Implementing long term  w ater conservation 0.29^

Limiting the  number of w ater users 0.59^

♦Significant S ta tis tica lly  a t  0.05 level.

The Extent o f Water Problems Currently Encountered 

by the Selected  Communities

W ater o ffic ia ls  w ere asked w hether they  had experienced  recen tly  any 

notew orthy  problems re la te d  closely  to  the  percei J  adequacy of the ir w ater 

supplies. Specifically , th ey  w ere p resen ted  w ith problems such as increased  

w ater ra te s , cap ita l funding, w ater quality , w ater quan tity , w ater losses in the  

system , the e x te n t of federa l and s ta te  assis tance  in im plem enting w ater con

servation  program s, the  av a ilab ility  of tra ined  s ta ff  capable  in designing and 

im plem enting w ater conservation  a lte rn a tiv e s , w ater sho rtages, and changes in 

r a te  s tru c tu re .

Three major w a te r-re la te d  problems w ere ind ica ted  by a  m ajority of 

respondents th a t they have recen tly  faced  in their respec tive  com m unities. Data 

revea led  th a t 79 percen t of w ater the  m anagers who com pleted  the  question

na ire  had experienced d ifficu ltie s  in changing w ater ra te s . In general it is
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d ifficu lt to  change w ater ra te s  not ju stified  by cost increases. Even if such 

change occurs, a major surplus in net revenues might be genera ted . In this case , 

th e  w ater u tility  would be viewed by the  public as a profit maker leading to  

im m ediate pressure for ra te  reduction . In conclusion, res is tance  to w ater ra te  

hikes a t  the  local level is qu ite  likely, and w ater o ffic ia ls probably perceived  

price  induced w ater use reductions might only be tem porary . On the  o ther hand, 

it is not surprising th a t 75 p e rcen t of respondents have faced  cap ita l funds 

problems in recen t years, and 75 p e rcen t have experienced  w ater system s 

leakage problem s. That a large p e rcen tag e  of w ater o ffic ia ls were exposed to  

such problems lends added im portance to  any relationship  th a t  might be

discovered betw een such experience  and subsequent w ater conservation

a c tiv itie s .

Research Responsibilities o f Water Supply Problems

The next item on the questionnaire  a ttem p ted  to  explore who should hold 

th e  major responsibility  for research  e ffo r ts  dealing with w ater supply and 

demand problem s in the  se lec ted  m unicipalities. The da ta  revealed  th a t

tw o-th ird s  of the  respondents ind icated  th a t local governm ent should tak e  this 

responsib ility . Thus, local governm ent was ranked f irs t as an appropria te

au th o rity  in conducting w ater supply m anagem ent resea rch . One may imply th a t 

th e  m ajority  of communities favored doing such research  locally  ra th e r  than 

with federa l or s ta te  assis tance . However, 65 p e rcen t of respondents believed 

th a t  s ta te  w ater agencies should also bear major resoonsibility  for researching  

w a te r supply m atte rs . M oreover, s ta te  involvem ent in researching  w ater supply 

and demand problems was favored by those w ater m anagers who declared  them 

selves in need of s ta te  financial, tech n ica l, and legal a ssis tance .
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Water O fficials' A ttitude Toward a Number 

of Water Management Policies

Iden tifica tion  of cu rre n t w ater re la te d  problems experienced  by the 

se lec ted  m unicipalities and th e  perceived  fu tu re  resea rch  e ffo r ts  dealing with 

such problems may shed some light on w ater m anagem ent a ttitu d e s  tow ard 

fu tu re  adoption of c e rta in  w ater policy options. In genera l, developing new 

w ater supplies seem s to  be an a tt r a c t iv e  option. F ifty -th re e  pe rcen t of w ater 

m anagers w ere strongly  in favor of developing new w ater supplies. The p re

fe rred  m ethod of m eeting fu tu re  w ater demands for the  se lec ted  m unicipalities 

seem ed to  be to  acqu ire  additional w ater supplies. Whenever such options w ere 

perceived  as im possible, or th e  inadedquacy of their w ater supplies was 

perceived  as a sho rt run problem , then local w ater u tilitie s  would consider o ther 

options. W ater conservation  on a regular basis was strongly favored  by 43 

pe rcen t of the  w ater o ffic ia ls . In teresting ly , a m ajority  of w ater o ffic ia ls  were 

not in favor of lim iting th e  number of w ater users, and resorting  to  w ater reuse 

for drinking and w a te r reuse for non-drinking purposes as p o ten tia l options in 

dealing w ith fu tu re  w ater needs under any c ircum stances.

N inety-eight p e rcen t of th e  respondents considered lim iting the  number of 

w ater users to  be an un rea lis tic  option. This, for them , is a question of the 

benefits of conservation  versus the  cost of losing revenues and they  may then 

conclude th a t  benefits  do not exceed  co s ts . A nother po ten tia l explanation  is 

th a t  w ater m anagem ent res is ted  favoring this option on th e  grounds of not 

v iolating th e  policy of providing a  low co s t w ater supply as a  universal righ t to  

all who move to  a comm unity and th a t  grow th should not be re ta rd ed  due to 

lim ited w ater resou rces . T reating  w astew ate r for drinking and non-drinking
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purposes was also opposed as an option by an overwhelm ing m ajority (94%) of 

w ater o ffic ia ls . Such resu lts  w ere expected  because it was seen as an unfeasible 

course of ac tion  by respondents who have neither the  technology nor evidence 

of the  accep tab ility  of w ater reuse on th e  p a rt of the  general public.

Current Water Conservation Practices 
in the Selected  Communities

In order to  understand  the  e x te n t of existing w ater conservation  p rac

t ic e s , respondents w ere p resen ted  w ith a number of w ater conservation  mea

sures (w ater r a te  ad justm en t, com prehensive m etering, pressure  reduction , leak 

d e tec tio n  and rep a ir , w ater-sav ing  devices, education , and w ater reuse) and 

asked w hether th ese  m easures have been im plem ented on a  regu lar basis. Data 

ind ica ted  th a t  m etering was employed by nearly  th re e -q u a r te rs  of the  communi

t ie s . Com prehensive m etering , though not in itse lf  a  w ater conservation  option, 

is linked to  w ater ra te s  th a t  might a f fe c t  consumption levels, and to  de tec tion  

of leaks. Those respondents (28%) who have not employed m etering regularly  

might feel th a t  i t  is too  costly  and d ifficu lt to  install m eters in older buildings. 

Also, it was probably as po litically  dangerous to  try  to  fo rce  custom ers to pay 

in sta lla tion  costs; and, it is likely th a t  those who cu rren tly  have not employed 

m etering regularly  have a  concern  th a t  the  system 's revenues w ere likely to  

drop.

The leak d e tec tio n  m easure was ranked second to  m etering in term s of its 

frequency of im plem entation by w ater m anagers. Almost tw o-th ird s  of the  w ater 

o ffic ia ls  ind icated  th a t  they  have im plem ented leak d e tec tio n  and repair mea

sures regu larly . It seem s th a t  w ater m anagers w ere in favor of implementing
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w ater conservation  m easures (m etering and leakage reductions) under the ir own 

departm ent con tro l, which would not requ ire  any burdensome lifesty le  changes 

among the  w ater consumers.

M easures th a t w ere im plem ented regu larly  by a few com m unities w ere 

education  (4%), installing w ater saving devices (8%), adjusting w ater ra te  s tru c 

tu re s  (12%), pressure reduction  (16%), and increasing w ater ra te s  (24%). One 

should bear in mind th a t  all of th ese  m easures required  w ater users ' approval 

and their coopera tion . F u rth e r, most of th ese  m easures could be perceived  to 

have d irec t costs  to  the  w ater system . Previous figures suggested  th a t  the  

m ajority of m unicipalities have been using w ater conservation m easures (m eter

ing and leak detec tion  and repair) which requ ire  l it tle  e ffo rt to im plem ent. On 

the  o ther hand, m unicipalities w ith lim ited supplies, p rac ticed  more of the  w ater 

conservation  m easures such as adjusting w ater ra te  s tru c tu re s , p ressure  

reduc tion , and increasing w ater ra te s . F u rth e r, one may specu la te  th a t  m unici

pa lities  th a t  do not p rac tice  more of conservation  techniques may have peculiar 

evaluations regarding th e  degree of e ffic ien cy  and political a c ce p tab ility  of 

such w ater conservation techn iques.

The Perceived E fficiency and Political 

A cceptability of Certain Water 

Conservation Measures

Two item s in the  questionaire  w ere designed to  em phasize major dimen

sions of se lec ted  w ater conservation  m easures, namely e ffic iency  and political 

a c c e p ta b ility . In teresting ly , w a te r conservation  m easures th a t cu rren tly  a re  

employed regularly  by th e  m ajority  of w ater o ffic ia ls were usually judged as
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e ffic ie n t by the  m ajority of respondents. For exam ple, 81 and 68 percen t of 

w ater o ffic ia ls  judged leak d e tec tion  and m etering respectively  as e ffic ien t 

m anagem ent tools. As expected , w ater pressure  reduction  and w ater reuse 

m easures w ere eva lu a ted  by more than one-half of the  respondents as in e ffec 

tive  m easures in achieving substan tia l w ater savings. One may speculate  that 

p ressure reduction  was judged to  be an in effic ien t m easure because w ater 

o ffic ia ls  probably thought the  same amount of w ater would be used regard less 

of pressure level. Also, probably pressure reduction  was perceived  as unfair to  a 

few custom ers having locational d isadvantage served by a  given u tility . Water 

reuse was eva lu a ted  by 63 p ercen t of respondents as an in effic ien t m anagement 

too l. This was not a  surprising resu lt when one bears in mind th a t it was likely 

to  have been eva lu a ted  from the perspective  of co sts  involved, technological 

ava ilab ility , and public accep tab ility . The degree  of public accep tab ility  is 

likely to  be determ ined  by the perce ived  am enity loss by the  custom ers through 

knowledge of w hat they  w ere drinking.

While adjusting w ater ra te s  was considered  by 58 percen t of w ater 

o ffic ia ls  as an e ff ic ie n t tool in achieving w ater savings, 62 p ercen t of the 

respondents assessed th is m easure as unaccep tab le  po litica lly . Probably it was 

fe lt by w ater m anagem ent th a t it  would be po litically  dangerous to try  to  force 

custom ers to  pay m ore. F u rth e r, adjusting w ater ra te s  might hurt large w ater 

users such as major industria l and com m ercial estab lishm ents.

The p a tte rn  of responses regarding the e ffic ien cy  evaluation  m irrors the 

p a tte rn  of responses of po litica l accep tab ility  of the  m easures. Put another 

way, those m easures th a t w ere judged to be e ffe c tiv e  w ere judged also to  be 

accep tab le  po litica lly . For exam ple, da ta  ind ica ted  th a t com prehensive m etering
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and leak detec tion  and repair m easures w ere judged by 75 and S5 p e rcen t, 

respec tive ly , as po litically  acce p tab le , while w ater reuse was eva lua ted  to  be 

politically  unacceptab le by 74 p e rcen t. This implies th a t respondents a re  linking 

e ffic iency  with political acce p tab ility  of w ater reuse because they  a re  expected  

not to  try  to  fo rce  the public to  use tre a te d  w astew ater or to  pay th e  costs. 

C onsisten tly , adjustm ents in w ater ra te s  were judged by 58 p e rcen t of respon

dents as an e ff ic ie n t m anagem ent tool and, a t  the  same tim e, 38 p e rcen t of 

respondents assessed this m easure as politically  unaccep tab le .

One may conclude th a t  a w ater conservation  techn ique perceived  as 

in effic ien t and po litically  unaccep tab le  is unlikely to  be favored by w ater 

m anagers. However, the  perce ived  effic iency  and po litica l a c ce p tab ility  were 

not the  only tw o aspec ts  which lead to  their adoption and im plem entation; 

c e rta in ly , some so rt of a n tic ip a ted  d ifficu lties  in adopting such m easures may 

preclude their im plem entation in p rac tic e .

The Perception of Anticipated D ifficulties  

In Promoting Water Conservation

W ater o ffic ia ls  were also p resen ted  with obstacles th a t they  may encoun

te r  in their a ttem p ts  to  adopt w ater conservation policies. Pinpointing major 

d ifficu lties  they  may face  in adopting w ater conservation  is of g rea t value in 

justifying w hat of conservation  s tra te g ie s  will be adopted  in the  near fu tu re . 

M oreover, knowledge of perceived  d ifficu lties  by w ater m anagers may help in 

elim inating them for the  purpose of promoting w ater conservation  programs a t 

s ta te  level.

Information obtained from th e  questionnaire ind ica ted  th a t  cap ita l funding
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was considered as a  major obstac le  in adooting w ater conservation  policies. 

F ifty -n ine  percen t of responses ind ica ted  th a t  cap ita l funding will defin ite ly  be 

a d ifficu lty  in adopting w ater conservation . This resu lt confirm s the  expecta tion  

th a t  it  is easie r to issue municipal bonds for developing new w ater supplies than 

to  design and implement w ater conservation  a lte rn a tiv e s . Short-run w a te r suoply 

considerations might dom inate long-run conservation  considerations. A w ater 

conservation  s tra te g y  will pay off its  costs  in the  long run by delaying expand

ing the  original w ater supply fac ilitie s .

A nother major concern ind ica ted  by w ater m anagement is th e  p o ten tia l 

loss of revenues in tim e of conservation . Sixty-one p e rcen t of respondents 

s ta te d  th a t  loss of revenue will de fin ite ly  be a  major d ifficu lty  in adopting 

w ater conservation . W ater o ffic ia ls c learly  p re fe r increasing , or a t  lea s t s ta b il

izing, th e  system 's n e t revenues. This is an im portan t concern  in th e  fac e  of 

d ecreased  s ta te  and federal spending on w ater re la ted  p ro jec ts .

A ccordingly, m easures which w ere perceived  by w ater m anagers as likely 

to  a f f e c t  a w ater system 's n e t revenues adversely  a re  unlikely to  be adop ted . 

Po litica l constra in ts  w ere s ta te d  by 22 p e rcen t of th e  respondents as a major 

d ifficu lty  in adopting w ater conservation  program s; lack of planning s ta f f  (16%), 

lack of da ta  base (14%), and legal co n stra in ts  (12%) w ere considered by w ater 

o ffic ia ls  as defin ite  obstacles in Lerms of their im pact on prom oting w ater 

conservation  policies. Some of these  d ifficu ltie s  might be re la te d  to  th e  cap ita l 

funding problem m entioned e a rlie r . Funds a re  needed to h ire capable exoerts  

whose major expertise  lies in the  domain of designing and im plem enting w ater 

conservation  policies. Also, funds a re  im portan t in building a  reliab le  da ta  base 

th a t will serve the  process of im plem enting w ater conservation program s.
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D em onstrating the  m agnitude of funding problem s in fac ilita tin g  w ater 

conservation  policies, more than half of th e  w ater o ffic ia ls (57%) s ta te d  th a t 

s ta te  financial assis tan ce  would be very helpful in planning for a  well e s ta b 

lished w ater conservation  s tra te g y . However, nearly  one-th ird  of the  respon

dents ind ica ted  th a t  s ta te  techn ica l assis tance  in th e  form of planning s ta ff  and 

consulting serv ices is also very helpful in planning for w ater conservation 

policies.

Summary

In sp ite  of facing increased  w ater ra te s , cap ita l funding, and w ater loss 

problem s in re c e n t years, the  m ajority of w ater u tility  m anagers who com pleted 

the  questionnaire  fe lt  th e  developm ent of new w ater supplies was still th e  

favored option in m eeting fu tu re  w ater needs. Implementing w ater conservation 

on a regular basis was supported by less than one-half of those who com pleted 

the  questionna ire . On the  o ther hand, lim iting th e  number of w ater users and 

w ater reuse options w ere considered by th e  m ajority  of w ater offic ia ls as 

unfeasible options to  dwell upon, probably because of th e ir  perceived  e fficiency  

and political acce p tab ility .

In g enera l, it is reasonable to  conclude th a t  w ater conservation  options 

a re  view ed prim arily by w ater o ffic ia ls as sho rt-run  solutions for dealing with a 

tem porary  inadequacy of w ater supply ra th e r  than  as long-run adjustm ent 

m echanisms for reducing the  demand for w a te r. The reason for the  lack of 

w ater m anagem ent enthusiasm  tow ard im plem enting w ater conservation  on a 

regular basis is th a t  w ater offic ia ls w ere more concerned  w ith satisfy ing  w ater 

users ' needs than in reducing those needs.
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Analysis of the Results by Region

The firs t section  of th is  analysis addressed perceived  c u rren t and fu ture  

w ater conservation  re la te d  problem s, and w ater m anagem ent assessm ent of the 

degree of e ffic ien cy  and po litica l accep tab ility  of c e rta in  w ater conservation 

options. The analysis in th is  second section  will address the  following question: 

Do these a ttitu d e s  and problem s vary w ith location of m unicipalities? One may 

hypothesize th a t since th ere  a re  rainfall varia tions in various p a rts  of the  s ta te , 

then it is ex p ec ted  one would find significant regional d iffe ren ces  in w ater 

o ffic ia ls ' a tt itu d e s  tow ard  w a te r m anagement policies.

The f irs t step  was to  code the  responses obtained  on a  locational basis. 

C ities  located  in a reas  w ith an average annual p rec ip ita tio n  of more than 38 

inches w ere coded as e a s te rn  c itie s ; c itie s  located  in the  a re a s  w ith 28 to  38 

inches average  annual p rec ip ita tio n  w ere coded as c e n tra l c itie s ; and c itie s  

located  within th e  zone of less than  28 inches of average ra in fa ll w ere coded as 

w estern  c itie s  (map. Fig. 6).

Variations o f Water Officials* Perception  

of their Water Supply Adequacy

Data revea led  th a t  th e re  is no significant d iffe ren ce  betw een communi

tie s  loca ted  in the  e a s te rn , c e n tra l, and w estern  p a rts  of th e  s ta te  on perceived 

adequacy of w ater supply, adjusting w ater ra te s , w ater quality  adequacy, lim it

ing the number of w a te r users served by m unicipalities, ongoing conservation 

a c tiv itie s , and the  perce ived  degree  of e ffic iency  of leak d e tec tio n  m easures. 

Regarding the e x te n t to  which w ater supplies w ere perceived  as inadequate , 30 

p e rcen t of m unicipalities lo ca ted  in the  east ind ica ted  they  have inadequate 

w ater supplies, 42 p e rcen t of m unicipalities in the  c e n tra l p a rt of the  s ta te
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perceived  the ir w ater supplies as inadequate , and 30 p ercen t of m unicipalities 

loca ted  in the  w estern p a rt of the  s ta te  s ta te d  th a t  the ir w ater supplies have 

been inadequate . These resu lts  did not confirm  the  hypothesis th a t more w estern  

m unicipalities w ere suffering w ater supply inadequacy, and few if any easte rn  

m unicipalities will d ec la re  th e ir  wate"" supplies inadequate . This may be so 

because some comm unities in th e  w estern  p a rt of the  s ta te  a re  more capable 

financially  of developing new w ater supplies than those located  in the  easte rn  

section  of th e  s ta te . On the  o ther hand, th e  high percen tage  (42%) of communi

tie s  who perceived their w ater supply situa tion  as inadequate  could be explained 

by the  fa c t  th a t a number of com m unities (such as Bethany, C hoctaw , Del C ity , 

Edmond, Midwest C ity , M oore, G u th rie , M ustang, and Yukon) depend mainly on 

the  G arber-W ellington aquifer as the  major source of c ity  w ater which is an 

unreliable source in the  long run. A ccording to  w ater experts , although " th e re  is 

no regional depletion , th e re  may be some problems if too much w ater is drawn 

in one location . There can be a  local drop in w ater level th a t could cause 

problem s since the aqu ifer which con tains fresh w ater s its  a top  salt w ater."^

Variations in Current Water Related Problems 

with Location of Communities

In c o n tra s t, regional varia tion  was c learly  th e  case in term s of cap ita l 

funds ava ilab ility , w ater losses problem s, problems of obtaining fed era l and 

s ta te  a ssis tan ce , th e  perceived  responsibility  for research  e ffo rts  in dealing

^Saturday  Oklahoman and Times, "M ysterious Aquifer Supplies W ater to  C en tra l 
Oklahom a," (December 22, 1984), p. 28.
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with w ater supply planning, w ater m anagement a tt i tu d e  on ce rta in  fu tu re  w ater 

policy options, the  perceived  degree of effic iency  and po litica l accep tab ility  of 

ce rta in  w ater conservation  options, the  an tic ip a ted  d ifficu ltie s  in promoting 

w ater conservation  program s, and th e  p refe rred  s ta te  assis tance  th a t would 

likely be most beneficial in prom oting w ater conservation  oolicies.

Results ind ica ted  th a t  th e re  is a  sign ificant d iffe ren ce  in th e  problem of 

cap ita l funding in the  e a s t as opposed to  the  w estern  and cen tra l parts of the  

s ta te . O ne-th ird  of m unicipalities loca ted  in each  th e  e a st and the cen tra l 

com pared to o n e -fifth  of th e  m unicipalities loca ted  in th e  west ind icated  th a t 

they have experienced  a  major problem of cap ita l funding. These resu lts  w ere 

expected  because w estern  com m unities a re  b e tte r  off financially  than those 

comm unities lo ca ted  in the  easte rn  p a rt of the  s ta te .  The west has been 

endowed with a  s tronger economic base supported  by oil and o ther mineral

resources than  th e  ea ste rn  p a rt of th e  s ta te .

In the  e a s t , 81 p e rc e n t of m unicipalities have experienced  overall w ater 

line losses as opposed to  th e  c e n tra l or th e  w estern  p a rt of the  s ta te  (66% and

70%, respective ly ). W ater d istribu tion  system s in the  e a st a re  very old, thus th e

probability  of having th is so rt of problem is high. A lleviation of this problem 

places th e  burden of raising funds on easte rn  m unicipalities. That is ano ther 

reason why c a p ita l funds w ere perceived  as a  major problem in the e a s t.

Variations in the Perceived Research  

Responsibility of Water Programs 

by Region

Because th e  w estern  com m unities a re  in b e tte r  financial condition and 

have few er problem s with old, leaky system s, it was ex p ec ted  th a t w estern
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m unicipalities would be in favor of placing major responsibility  for research  

e ffo r ts  on local governm ents in dealing w ith w ater supply problem s, while the 

e a s te rn  m unicipalities w ere exp ec ted  to  p re fe r  s ta te  responsib ility . Eighty 

p e rcen t of w estern  w ater m anagers w ere in favor of local responsib ility  and 

63% of e a s te rn  w ater m anagers w ere in favor of s ta te  responsib ility . W estern 

w ater m anagem ent recognizes th a t  it is capab le  financially  to  undertake  any 

fu tu re  resea rch  regard ing  w ater resources m anagem ent; thus, it would like to  be 

le ft alone.

Variations in Water Managers' Attitudes  

Toward a Number of Water 

P olicies by Region

R esults ind ica ted  th a t  th e re  is a  sign ifican t d iffe ren ce  betw een  regions in 

a tt itu d e s  tow ard  developing new w ate r supplies. F o rty -fou r p e rc e n t of e a ste rn  

m unicipalities w ere strongly in favor of developing new w ater supplies, 60 p e r

c e n t of w estern  m unicipalities w ere  also strongly  in favor of the  new w ater 

supplies op tion , and 66 p e rcen t of ce n tra l m unicipalities w ere strongly  in favor 

of th e  new w ater supplies op tion . The reason for th is s ign ifican t d iffe rence  

betw een  regions may be th a t  e a s te rn  m unicipalities had su ffic ien t w ater and 

would p refe r not to  plan for fu rth e r  expansion due to  the  lim ita tions of the ir 

financia l capab ilities . In c o n tra s t, w estern  com m unities w ere looking for w ater 

tra n s fe r  possib ilities and new w ater sources because they  fe lt  they  have 

adequate  financial capab ilities  to  in itia te  new w ater p ro jec ts .

It was expected  also th a t  more com m unities in the  w est would be strongly 

in favor of im plem enting w ater conservation  on a  regular basis. Local govern

m ents in th is p a rt of the  s ta te  need w ater badly, but probably neighboring
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towns and easte rn  counties would turn  down pleas for help. T herefo re , it is not 

surprising to  find th a t 60 p e rcen t of w estern  m unicipalities w ere stronglv  in 

favor of w ater conservation  on a regular basis, while only one-th ird  of ea ste rn  

m unicipalities w ere strongly in favor of w ater conservation  on a  regular basis. 

In ea ste rn  Oklahoma, some m unicipalities may not have e ith e r the  money or the 

borrow ing power to  finance im provem ents in re la te d  w ater p ro jec ts . However, 

the  m ajority of easte rn  com m unities, especially  the  larger ones, have th e ir  own 

reservo irs , transm ission lines, and tre a tm e n t p lants.

In case  w estern m unicipalities w ere turned down and did not ge t the 

needed w ater, they might tend  to  adopt the  w ater reuse option for non-drinking 

purposes. Indeed, one-half of w estern  w ater o ffic ia ls w ere strongly in favor of 

t re a te d  w ater for non-drinking purposes, while only 30 p e rcen t of easte rn  w ater 

o ffic ia ls  w ere in favor of w ater reuse for non-drinking purposes. The reason 

why more w estern m unicipalities w ere ex pected  to  p refe r w ater reuse for non

drinking purposes is th a t  tre a te d  w astew ate r will be d irec ted  tow ard irriga tion  

and public use.

Data revealed  th a t th e re  is no sign ifican t d iffe rence  betw een regions in 

regard  to  favoring w ater tra n s fe r  from nearby com m unities. The overall 

approval of this a lte rn a tiv e  was th e  same among th e  m ajority of the  se lec ted  

com m unities regard less of th e ir  location  in the  s ta te  (73% e a s t, 70% c e n tra l, 

and 75% w est). At lea s t, in the  short run, these  m unicipalities will spend their 

energ ies in order to  bring in w ater and m eet their needs regard less of location .

It was expected  th a t the  w estern  towns and c itie s  would be more in favor 

of im plem enting w ater rationing m easures than  the  cen tra l and east because of 

frequency of droughts. Data supported  th is conten tion  when 90% of the  w estern
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Oklahoma w ater m anagers, 67 p ercen t of cen tra l Oklahoma w ater m anagers, and 

66 p e rcen t of easte rn  Oklahoma w ater m anagers ind ica ted  their overall approval 

of im plem enting w ater rationing m easures policy.

Variations in Ongoing Water Conservation 

Practices by Region

Adjusting w ater ra te s  has been p rac ticed  by alm ost one-th ird  of w estern  

and c e n tra l w ater u tilitie s  in Oklahoma, but only o n e-fifth  of easte rn  munici

palities w ere p rac tic ing  adjusting w ater ra te s  on a regu lar basis. From th ese  

resu lts  it would seem th a t  th e re  is no sign ifican t d iffe ren ce  among regions in 

term s of the  c u rren t im plem entation of this m easure. A m ajority of the  w ater 

m anagers perce ived  this a lte rn a tiv e  as unrealistic  and po litica lly  unacceptab le  

regard less of location .

Unlike adjusting w a te r ra te s , com prehensive m etering has been employed 

on a regular basis more in th e  west (90%) than in the  e a s t (63%) or the  cen tra l 

(75%). These resu lts  confirm  the expecta tion  th a t  w estern  comm unities consider 

the  w ater they  tre a te d  and tran sm itted  to  the ir p erspec tive  custom ers as a  

vaiuabie commodity th a t should be used w isely. On the  o ther hand, some easte rn  

m unicipalities perceived  the ir w ater supplies as in ex ce llen t shape, and thus 

they did not bo ther to  insta ll w ater m eters in the ir serv ice  a reas.

R ealizing th a t  many w ater u tilitie s  in the  easte rn  p a rt of the  s ta te  have 

ou tdated  and undersized w ater lines and a re  unable to  ca rry  su ffic ien t amounts 

of w ater to local custom ers, more easte rn  w ater u tilitie s  were expected  to  

employ leak d e tec tio n  m easures regu larly . Inform ation obtained from the  

questionnaire  ind ica ted  th a t  70 p e rcen t of e a s te rn  w ater m anagers, 60 p e rcen t
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of w estern  w ater m anagers, and 42 p ercen t of c e n tra l w a te r m anagers have 

already  been im plem enting the  w ater leak d e tec tio n  a lte rn a tiv e  regularly . 

Again, it is reasonable  to  conclude th a t w ater m anagem ent shows immediate 

response to  specific  problem s as they occur. Few ongoing w a te r conservation 

m easures w ere rep o rted  by respondents in ce rta in  p a rts  of th e  s ta te . The 

perceived  degree of e ffic ien cy  of o ther w ater conservation  options by w ater 

m anagement might preclude their im plem entation on a  regu lar basis.

Variations by Region in the Perceived  

Degree of E fficiency and P olitical 

A cceptability o f Certain Water 

Conservation Measures

The p a tte rn  of responses concerning the  overall e ffic ien cy  of ce rta in  

w ater conservation  options ind ica tes th a t the  m ajority (70%) of w estern  w ater 

m anagers perceived  p ressure  reduc tion , w ater reu se , and increased  w ater ra te s  

as in effic ien t m anagem ent too ls. On the  o th er hand, e a s te rn  w a te r m anagers 

(60%) perceived  p ressure  reduction  and w ater reuse as in effic ien t w ater 

m anagem ent tools. W ater o ffic ia ls  who perceived the p ressure  reduction  m easure 

as an in effic ien t m anagem ent too l may have thought th a t  is im plem entation 

would produce l it tle  w a te r savings because custom ers would use the  same 

amount of w ater regard less of w ater pressure estab lished  by a given w ater 

u tility . W ater reuse m easures w ere also perceived  by both w estern  and easte rn  

com m unities as in e ff ic ie n t. One may in te rp re t the ir p e rcep tion  as a reflec tion  

of the ir concern  about th e  availab ility  of technology and the  probability  of 

c itizen s ' accep tan ce  of tre a te d  w astew ater even for non-drinking purposes.

Few w ater o ffic ia ls  in the  easte rn  p a rt of the  s ta te  judged educational 

m easures, for the  purpose of stim ulating w ater conservation  e th ic s  and behavior
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among w ater users, as an e ff ic ie n t option. This finding may imply th a t  imple

m enting education  program s may confuse residen ts  of the e a s te rn  p a rt of the 

s ta te  who perceived  the ir w ater supplies as adequate , indeed, one-half of the 

w ater m anagers in th e  east perce ived  educational m easures as in e ffec tiv e . One 

possible explanation  is th a t residen ts  of the  e a s te rn  com m unities have been 

tak ing  w a te r for g ran ted .

R esu lts  ind ica ted  th a t th e re  a re  d iffe ren ces  betw een m unicipalities 

loca ted  in the  ea ste rn  p a rt of Oklahoma and those m unicipalities lo ca ted  in the 

w estern  p a rt of the  s ta te  in term s of perceived  po litical a c ce p tab ility  of 

increased  w ater ra te s , p ressure reduc tion , and w ater reuse options.

Probably the  perceived  adequacy  of w ater supplies by th e  m ajority  of 

w ater o ffic ia ls  in the  ea s te rn  p a rt of the  s ta te  (29 pe rcen t of e a s te rn  w ater 

u til it ie s  s ta te d  th a t  their w ater supply was inadequate) was the  deciding fa c to r  

behind th e ir  assessm ent of increased  w ater ra te s , p ressure  reduc tion , and w ater 

reuse options as unaccep tab le  p o litica lly . In c o n tra s t, less than  one-half of 

w estern  w a te r m anagem ent perce ived  th e  same options as po litica lly  u n a c ce p t

ab le—probably because of their p ercep tion  of the  inadequacy of th e ir  w ater 

supplies. On the  o th er hand, few  w ate r u tilitie s  view ed leak d e te c tio n  and 

com prehensive m etering options as unaccep tab le  po litically .

One might conclude th a t w a te r conservation  options thought to  be under 

con tro l of w ater m anagers and whose im plem entation will not requ ire  the  w ater 

u se rs ' conscious cooperation  and approval and considered to  be in e ffec tiv e  and 

po litica lly  unaccep tab le  a re  unlikely to  be adopted because of th e  an tic ip a tio n  

of c e rta in  d ifficu ltie s  which will be discussed in the  following section .
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Variations in the Perceived Anticipated  

Difficulties in Promoting Water 

Conservation by Region

The obtained  d a ta  ind icated  th a t  th e re  a re  sign ificant d ifferences 

betw een th e  regions in regard  to  th re e  major d ifficu ltie s  in adopting w ater 

conservation  program s. These d ifficu ltie s  w ere cap ita l funds, d a ta  base, and 

po litical co n s tra in ts . However, th e re  w ere no sign ifican t d iffe rences betw een 

regions in term s of the  an tic ip a ted  s ta ffin g  and legal d ifficu lties.

A l it t le  more than one-fourth  of ea s te rn  m anagers s ta ted  th a t  financial 

problem s would defin ite ly  be an obstac le  in any a tte m p t to  adopt w ater conser

vation ; how ever, just 10 pe rcen t of m unicipalities in th e  west had a major 

concern  about financial d ifficu ltie s . P o ten tia l reduction  in the  system 's ne t 

revenues was a  major concern  of 19.5 p e rcen t of ea ste rn  w ater u tilitie s  and to  

32 p e rcen t of w estern  w ater u tilitie s . This illu s tra te s  th a t w estern  w ater 

u tilitie s  a re  concerned  about loss of revenues th a t  might delay any fu tu re  

im provem ents in th e  existing w ater system s. W ater o ffic ia ls  who a n tic ip a ted  

lack of funds as a  d ifficu lty  in prom oting w ater conservation  policies a re  still 

concerned  about po ten tia l reductions in ne t revenues resulting  from fu tu re  

w ater conservation  policies.

When respondents w ere asked abou t th e  most beneficia l s ta te  assis tance  

th a t  could help and encourage w ater conservation  e ffo r ts , 75 percen t of cen tra l 

w ater m anagem ent and 62 pe rcen t of ea s te rn  w ater m anagem ent ind ica ted  

financial a ssis tan ce  was needed. Sixty p e rcen t of w estern  m anagers w ere in 

need of s ta te  techn ica l a ssis tance . S ta te  subsidies and techn ical assis tance  were 

needed by th e  m ajority  of the  se lec ted  m unicipalities across the s ta te .
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Summary

In summary, w ater o ffic ia ls ' a ttitu d e s  tow ard c e rta in  w ater policy options 

were influenced by th e  locational fac to rs . On the o ther hand, their a ttitu d e s  

tow ard o ther options (such as w ater tran sfe r) were found not to  be a  function 

of the  m unicipality location . As expected , a m ajority of the  communities 

surveyed in the  cen tra l and w estern  parts of th e  s ta te  p refe rred  developing new 

w ater supplies as a  f irs t p riority  in m eeting fu tu re  w ater demands. Our analysis 

suggested  th a t  whenever new w ater supplies could not be acqu ired , w ater 

conservation  and w ater ration ing  a c tiv itie s  w ere p refe rred  as options by the 

m ajority of c e n tra l and w estern  m unicipalities. In c o n tra s t, respondents' 

a tt itu d e s  tow ard lim iting the  numbe"" of w ater users, t re a te d  w ater for 

non-drinking purposes, and w ater tra n sfe r options w ere found not to  be a 

function of location  but might be a function of o ther fa c to rs . These fac to rs  will 

be explored in the  following section  of this ch ap te r.

Determinants o f the Water Management Attitude  

Toward Water Policy Options

The purpose of th is section  is to  explain w ater m anagem ent a ttitu d e s  on a 

number of fu tu re  w ater policy options (such as developing new w ater supplies, 

implem enting w ater conservation  on a regu lar basis, lim iting th e  number of 

w ater users, im plem enting w ater reuse for drinking purposes, tran sfe rrin g  w ater 

from o thers , and im plem enting tem porary w ater conservation  m easures as depen

den t variables). W ater o ffic ia ls ' perceptions of the  degree of e ffic iency , 

political accep tab ility  of c e rta in  m easures, the  e x te n t of w ater re la te d  problems 

faced  by them  recen tly , and the  a n tic ip a ted  d ifficu lties  in adopting w ater con

servation  program s w ere considered as independent variab les.
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Developing New Water Supplies

Development of new w ater sources may involve complex legal and finan

cial problem s. But the  ob tained  resu lts  (Table 4) ind ica te  th a t the  degree of 

po litical unaccep tab ility  of w ater pressure reduction , and the  degree of ineffi

ciency of w ater reuse w ere found to  be major determ inants of w ater m anage

ment a ttitu d e s  tow ard developing new w ater sources option.

Nearly th ree -fo u rth s  of w ater o ffic ia ls  who w ere in favor of developing 

new w ater supplies perceived  w ater pressure  reduction as a po litically  unaccep

tab le  m anagem ent too l. On th e  o th er hand, 44 p e rcen t of those opposing the 

developm ent of new w ater supplies perceived  pressure reduction  as a po litically  

unaccep tab le  m anagement option . A lthough w ater m anagers may rea lize  the  fac t 

th a t  reducing th e  overall w ater d istribu tion  pressure could produce substan tia l 

w a te r savings, especially  in leaky system s, they  s till considered im plem entation 

of th is m easure unrealistic  and might g en e ra te  public opposition and d issa tis fac 

tion . As an a lte rn a tiv e  to  a  w ater conservation  option (pressure reduction), 

w a te r m anagers p referred  developing new w ater supplies.

Adopting w ater reuse policies could a llev ia te  the  problem of inadequacy 

of w ater supply. However, 67 p e rcen t of those who favored developing new 

w ater supplies perceived th is option as an in effic ien t m anagem ent tool as 

com pared with 44 p ercen t of those who opposed developing new w ater supolies, 

perceiving w ater reuse as an in e ffic ien t m anagem ent too l. The considerations 

th a t  probably appear to  be c rucial from th e  perspective of w ater o ffic ia ls  are  

those  of cost and health . If it can be shown th a t the  cost of recycled  w ater is 

equal to  or less than the costs of developing new w ater supplies, developing 

new w ater sources will not be adopted  to rep lace  more w ater reu se . And, if it
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TABLE 4

MAJOR DETERMINANTS OF WATER MANAGEMENT ATTITUDES 

ON DEVELOPING NEW WATER SUPPUES OPTION

Independent Variable % in Favor who 
agree that:

% Opposed who 
agree that:

P o litica l unaccep tab lilty  of 
w ater p ressure  reduction 71 44

Lack of funds as a  d ifficu lty  
in adopting w a te r conservation 55 88

Legal con stra in ts  as a  d ifficu lty  
in adopting w a te r conservation 33 55

The degree of ineffic iency  
of w ater reuse 67 44

Adjusting w a te r ra te s  as a  major 
problem encoun tered  by w ater 
o ffic ia ls  recen tly 38 56

W ater quality  as a major problem 
encoun tered  by w a te r m anagem ent 
o ffic ia ls  recen tly 28 11

Problem s in obtaining 
s ta te  assis tance 33 50

W ater sho rtage  problems 26 65



84

can be proven to  w ater users th a t tre a te d  w ater is not a  source of danger to 

hea lth , the  chance of adopting new w ater supplies will be slim.

Table 4 shows th a t lack of funds and legal co n stra in ts  as an tic io a ted  

d ifficu lties  in adopting w ater conservation , the e x te n t of adjusting w ater ra te s , 

the  e x ten t of w ater quality  problem s, and the  e x te n t of s ta te  assis tance  

problems were weak determ inants of w ater m anagem ent a ttitu d e s  on adopting 

new w ater supolies developm ent. O ne-th ird  of those in favor of new w ater 

supply developm ent perceived  legal constra in ts  as a  d ifficu lty  in adopting w ater 

conservation . On the o ther hand, 55 p e rcen t of those opposing new w ater 

supplies a n tic ip a ted  legal co n stra in ts  as a d ifficu lty  in adopting w ater conser

vation . Possibly, though, the  most d ifficu lt problem facing  the  w ater au tho rity  

is en forcem ent of new construc tion  and plumbing codes: more than one-half of

those opposing developm ent of new w ater supplies perce ived  legal constra in ts  as 

an obstacle  in prom oting w ater conservation . This implies th a t  having been 

faced  with lack of funds and encountering  legal problem s assoc ia ted  with w ater 

conservation  im plem entation, the  w ater m anagem ent in the  se lec ted  m unicipali

tie s  might well consider additional w ater supplies as the  e a sie s t choice to make.

Adjusting w ater ra te s  was a  problem encoun tered  by some w ater u tilities  

in Oklahoma. F ifty-six  p e rcen t of those opposing new w ater supplies ind icated  

th a t they have had w ater ra te  ad justm ent problem s. T h irty -eigh t percen t of 

those favoring new w ater supplies have had the same problem . Probably, respon

dents rea lized  it as a problem because th e re  a re  social and political im pacts, as 

well as some legal im pedim ents, th a t  must be considered  prior to  implem enting 

new w ater ra te  ad justm ents.
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W ater o ffic ia ls  faced  w ith periodic w ater shortage  problem s do not 

expect to  deal with th is type of problem by developing new w ater supplies. It 

appeared th a t w ater o ffic ia ls  rea lized  th a t w ater shortages a re  short-run  

problems th a t cannot be solved by long range solutions such as developing new 

w ater supplies. R esults in Table Four confirm ed th is co n ten tion . Sixty-five 

percen t of those opposing the  new w ater supplies s ta te d  they had encountered  

w ater shortages recen tly . However, only 26 p e rcen t of to ta l  respondents 

favoring new w ater supplies have had the same problem .

Some comm unities cannot ex ecu te  major w ater p ro jec ts  and w ater conser

vation program s w ithout receiv ing  financial and techn ica l help. It was found 

th a t one-half of those opposing the  new w ater supply option w ere experiencing 

problem s in obtaining s ta te  assis tan ce  needed to  prom ote w ater conservation , 

while only one-fou rth  of those favoring the  new w ater supply option w ere also 

experiencing problem s in obtain ing s ta te  financial a ssis tan ce . These resu lts  

ind ica ted  th a t  some w ater o ffic ia ls  may have w anted to ge t away from s ta te  

governm ent in te rfe re n c e  and to  be le f t alone. W ater o ffic ia ls  who opposed new 

w ater supply developm ent probably did so because they  lacked the financial 

capab ility  needed to invest in developing in new supplies.

Implementing Long-term Water Conservation

The degree of po litica l unaccep tab ility  of adjusting w ater ra te s , w ater 

reu se , lack of funds, lack of planning s ta ff  and da ta  base, the  degree  of 

ineffic iency  of pressure reduction  and leak d e tec tio n , and the  e x te n t of w ater 

quality  and w ater loss problem s experienced  by w ater u tilitie s  in rec e n t years 

w ere found to have an im pact on w ater m anagement a ttitu d e s  tow ard
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im plem enting w ater conservation on a regular basis. Table 5 showed additional 

de term inan ts  of local w ater m anagem ent's a tt itu d e s  regarding implementing 

w ater conservation  on a  regular basis. Among these  are  p o ten tia l reduction  in 

ne t revenues and legal co n stra in ts  as d ifficu lties  in adopting w ater conser

vation ; po litica l accep tab ility  of changing w ater ra te  s tru c tu re s ; th e  degree of 

ineffic iency  of changing w ater ra te s , w a te r reu se , and education; and problems 

in obtain ing federa l and s ta te  financial assistance  to prom ote w ater 

conservation .

Passing e x tra  costs onto  w ater users by increasing w ater ra te s  was not an 

a tt r a c t iv e  course of ac tion . Seventy p e rcen t of those w ater o ffic ia ls  favoring 

im plem entation of w ater conservation  on a regu lar basis perceived  adjusting 

w ater ra te s  as unaccep tab le  po litica lly . On the o ther hand, 54 p e rcen t of those 

opposing w a te r conservation on a regu lar basis w ere found to  perceive changing 

w ater ra te s  as unacceptab le  po litica lly . One possible conclusion is th a t  when a 

given w a te r u tility  plans to  curb  w ater use, it will do so by using m anagement 

too ls o th er than m easures to  which w a te r users may rea c t negatively .

It was m entioned ea rlie r  th a t  w ater reuse was considered an in e ffec tiv e  

m easure by w ater m anagem ent. All of those opposing implem enting w ater con

servation  on a regular basis thought th a t w ater reuse was unaccep tab le  

po litica lly , while 64 p ercen t of those favoring w ater conservation  considered 

th e  w ater reuse option as po litically  unaccep tab le . This implies th a t the 

perceived  political accep tab ility  of th e  w ater reuse option has no im pact on 

a ttitu d e s  of those w ater o ffic ia ls  who opposed im plem enting w ater conservation  

regularly .
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TABLE 5

MA30R DETERMINANTS OF WATER MANAGEMENT ATTITUDES 

ON IMPLEMENTING WATER CONSERVATION 

ON A REGULAR BASIS OPTION

Independent Variable Name % in Favor who 
agree that:

% Opposed who 
agree that:

The degree of po litica l unaccep tab ility  
of changing w ater ra te s 70 54

The degree of po litica l 
unaccep tab ility  of w ater reuse 64 100

Lack of funds as a  d ifficu lty  
in adopting w a te r conservation 65 38

Lack of planning s ta ff  as a  d ifficu lty  
in adopting w a te r conservation 59 25

Lack of da ta  base as a d ifficu lty  
in adopting w a te r conservation 63 12

P o ten tia l reduc tion  of revenues as a  
d ifficu lty  in adopting w a te r conservation 58 75

Legal co n stra in ts  as a  d ifficu lty  
in adopting w a te r conservation 34 50

The degree of ineffic iency  
of adjusting w a te r ra te s 39 63

The degree of ineffic iency  
of pressure reduction 63 25

The degree of ineffic iency  
of leak d e tec tio n  m easures 22 0

The degree of ineffic iency  
of w ater reuse 56 100

The degree of ineffic iency  
of education 34 50

W ater quality  as a  major problem 
fac e  w ater m anagem ent recen tly 34 13

W ater losses as a  major problem 
experienced  by w a te r u tilitie s  recen tly 33 13

Problem s in obtain ing fed e ra l assis tance 42 75

Problem s in obtain ing  s ta te  assistance 32 60



88

Lack of funds, lack of planning s ta f f , and lack of d a ta  base as d ifficu lties  

in adopting w ater conservation  w ere expected  to be major in fluences on w ater 

o ffic ia ls ' a tt itu d e s  tow ard  implem enting w ater conservation  on a regular basis. 

However, the  resu lts  showed the  opposite , although th e re  w ere sign ificant 

d iffe rences betw een those in favor of and those opposed to  the m easure. For 

in stance , 65 pe rcen t of those favoring w ater conservation on a regu lar basis 

s ta te d  th a t they would an tic ip a te  lack of funds as a  problem in adopting w ater 

conservation . On the  o ther hand, only 38 pe rcen t of those opposing w ater 

conservation  an tic ip a ted  lack of funds as a  d ifficu lty  in adopting w ater con

serva tion . Likew ise, 59 pe rcen t of those in favor of w ater conservation  on a 

regu lar basis considered lack of tra ined  s ta ff  as an o b s tac le , while 25 percen t 

of those opposing w ater conservation  an tic ip a ted  lack of planning s ta ff  as a 

d ifficu lty . S ix ty -th ree  p e rcen t of those in favor of w ater conservation  on a 

regu lar basis expected  the  lack of a  d a ta  base to  be a d ifficu lty  in adopting 

w ater conservation , while 12 pe rcen t of those opposing w a te r conservation  

an tic ip a ted  d a ta  base problem s. These figures imply th a t  o ther fac to rs  ra th e r 

than  lack of tra ined  s ta f f ,  lack of d a ta  base, and lack of funds would a ffe c t 

w ater m anagement a ttitu d e s  on im plem enting w ater conservation  regularly .

R esults ind ica ted  also th a t  p o ten tia l reduction  in th e  w ater system 's net 

revenue and legal co n stra in ts  w ere the  major deciding fac to rs  of im plem enting 

w ater conservation  on a regu lar basis. Seventy-five pe rcen t of those opposing 

w ater conservation  s ta te d  th a t they  have a  sign ificant concern  about the  po ten 

tia l reduction  of th e  system s' ne t revenue, while 58 percen t of those in favor of 

w ater conservation  an tic ip a ted  po ten tia l ne t revenue losses as an o bstac le  in 

adopting w ater conservation . F ifty  pe rcen t of those opposing w ater conservation
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s ta te d  legal com plexities as a  major d iffic u lty , while 34 pe rcen t of those favo r

ing w ater conservation  still expect legal problem s will be encountered  sooner or 

la te r . P o ten tia l reduction  in revenues appeared  as a major concern  of those 

opposing im plem enting w ater conservation  on a  regular basis. Sim ilarly, th re e -  

fou rths of those opposing long-term  w ater conservation  perceived  changing ra te  

s tru c tu re s  as po litically  u naccep tab le . One major concern  over sign ifican t 

changes in w ater ra te  s tru c tu re s  might be its  e f fe c t  on the  large w ater users 

(industria l and com m ercial custom ers) and the po ten tia l flu c tu atio n s  of w ater 

revenues due to  implem enting such policy.

W ater o ffic ia ls  who perceived  c e rta in  conservation options as e ffe c tiv e  in 

saving w ater tended  to  favor w ater conservation . Those who perceived  the  same 

m easures as in e ffec tiv e  in a tta in in g  susta ined  w ater savings w ere not in favor 

of long term  w ater conservation . For in s tan ce , 63 percen t of those opposing 

w a te r conservation  have perceived  increasing  w ater ra te s  as an in effic ien t 

m easure in achieving significant w a te r savings. On the o ther hand, 39 pe rcen t 

of those in favor of w ater conservation  considered increasing w ater ra te s  as an 

in e ff ic ie n t m easure of saving w a te r. Evidently , because of th e  perceived  

p o litica l unaccep tab ility  of ad justing  w a te r ra te s , coupled w ith i ts  perceived  

in e ffec tiv en ess , w ater m anagement may implem ent long-term  w ater conservation  

only through m ethods th a t  large w a te r users may re a c t to  positively . This 

i llu s tra te s  the  aw areness and po litica l n a tu re  of w ater m anagem ent process.

One weak determ inant of w ater m anagem ent a ttitu d e s  tow ard  im plem ent

ing w ater conservation  was the  degree of w ater reuse e ffic iency . One hundred 

p e rcen t of those opposing long term  w ater conservation  considered a  w ater 

reuse  option in e ffic ien t. On the  o th er hand, only 56 percen t of those  in favor
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of long term  w ater conservation  perceived  w ater reuse as an in effic ien t 

m anagem ent a lte rn a tiv e . One possible conclusion is th a t im plem enting w ater 

conservation  a lte rn a tiv e s  (changing w ater ra te s  and w ater reuse) th a t would 

require  consum er cooperation  have been eva lua ted  by w ater o ffic ia ls  as 

unworkable options.

R esu lts  in Table 5 revealed  additional major determ inan ts of im plem enting 

w ater conservation  regularly , these  w ere th e  e x te n t of federa l and s ta te  assis

ta n c e . Those who w ere not in favor of im plem enting long-term  w ater conser

vation  w ere more likely faced  with problem s of obtain ing financial assistance  

from the  fed e ra l and s ta te  governm ents. Seven ty-five  pe rcen t of those opposing 

w ater conservation  ind ica ted  th a t they  had been faced  w ith federa l assis tance  

problem s. On th e  o th er hand, 60 p e rcen t of those opposed to  w ater conservation 

have com plained about lack of s ta te  a ssis tan ce . These figures imply th a t unless 

financia l a ssis tan ce  can be obtained  from e ith e r  s ta te  or fed e ra l governm ents in 

o rder to  im plem ent, adm inister, and m onitor long-term  w ater conservation  

policies, w ater conservation  is less likely to  be adop ted . And, until w ater 

m anagem ent is assured w ith considerable subsidies equal to  an tic ip a ted  revenue 

losses, w ater conservation  on a  regu lar basis will be lim ited or even 

nonex isten t.

Major Determinants o f the Water Managers' Attitudes  

Toward Limiting the Number of Water Customers 

Served by Their U tilities

If w ater supply sources cannot be developed a t reasonable costs and 

fed era l and s ta te  assistance  cannot be ob ta ined , w ater m anagement may 

consider se rv ice  a re a  re s tric tio n s  (lim iting the  number of w ater users) in order
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to  p ro tec t ex isting  w ater users. The following paragraphs ou tline  under what 

conditions w ater m anagem ent will be expected  to impose service area  

res tric tio n s .

Table 6 revealed  th a t severa l independent variab les tu rned  out to  be good 

pred ic to rs of the  w ater o ffic ia ls ' a tt itu d e s  on lim iting th e  number of w ater 

users in the  serv ice  a re a . Of those who p refe rred  lim iting the  number of w ater 

users in th e ir  serv ice  a re a  perce ived  pressure reduction  (88%), w ater reuse 

(80%), and changing w a te r ra te  s tru c tu res  (66%) by w a te r m anagers as 

unacceptab le  po litica lly . These resu lts  suggest th a t w ater o ffic ia ls  would ra th e r 

implement serv ice  a re a  lim ita tions ra th e r than im plem ent a lte rn a tiv e  policy 

options (such as pressure  reduction). W ater pressure  reduction  im plem entation 

may gen e ra te  more po litica l opposition from ex isting  w a te r users than limiting 

the number of w ater users.

W ater o ffic ia ls  who have been faced  with lack of funds, lack of planning 

s ta f f , and p o ten tia l reduction  in the  system 's ne t revenues as d ifficu lties  in 

adopting w a te r conservation  tend  to be in favor of lim iting w ater users. For 

exam ple, 80 p e rcen t of those in favor of lim iting th e  number of w ater users 

s ta te d  th a t they  would a n tic ip a te  financial d ifficu lty  if w ater conservation 

policy should be adop ted . Also, responden t's  evaluation  of the  degree of e ff ic i

ency of c e rta in  m easures may be re levan t to  some e x te n t to  the ir a tt itu d e  to 

ward considering the  policy of lim iting the number of w ater users. For Instance, 

nearly 90 p e rcen t of those leaning tow ard lim iting th e  number of w ater users 

have judged w ater reuse m easures in e ffic ien t. While 58 p e rcen t of those oppos

ing the  option of lim iting the  number of w ater users perceived  w ater reuse as 

an ineffic ien t m easure.
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TABLE 6

MAJOR DETERMINANTS OF WATER MANAGEMENT ATTITUDES 

ON UMITING THE NUMBER OF WATER USERS OPTION

Independent Variables % in Favor who 
agreed that;

% Opposed who 
agree that:

P o litica l unaccep tab ility  
of com prehensive m etering 34 18

P o litica l unaccep tab lility  
of pressure reduction SS 62

P o litica l unaccep tab ility  
of w ater reuse S8 64

P o litica l unaccep tab ility  of 
adjusting w ater ra te  s tru c tu re 66 40

Lack of funds as a  d ifficu lty  
in adopting w ater conservation 80 56

Lack of planning s ta ff  as a  d ifficu lty  
in adopting w ater conservation 66 50

P o ten tia l reduction  in net revenues as a 
d ifficu lty  in adopting w ater conservation 77 58

Legal co n stra in ts  as a d ifficu lty  
in adopting w ater conservation 11 42

The degree  of ineffic iency  
of m etering m easure 56 28

The degree  of ineffic iency  
of pressure reduction 100 48

The degree  of ineffic iency  
of leak d e tec tio n  m easure 44 13

The degree  of inefficiency  
of w ater reuse m easure 89 58

The degree of inefficiency  
of education  m easure 66 30

The e x te n t of increasing 
w ater ra te s  problems 56 38

The e x te n t of cap ita l 
funding problem 78 62

The availab ility  of tra ined  s ta ff  
to  prom ote w ater conservation 50 37
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In summary, th e re  a re  four major de term inan ts of w ater o ffic ia ls ’ 

a tt itu d e s  tow ard adopting a  lim itation on the  number of w ater users option. 

Among these  a re  the perceived ineffic iency  of w ater reu se , lack of funds, lack 

of planning s ta f f , and po ten tia l revenue losses. If a given w ater u tility  is 

o ffe red  th e  choice betw een the  options im plem enting w ater conservation  and 

serv ice  a re a  re s tr ic tio n , it may adopt a  policy of re s tric tin g  new w ater tap s to  

the  number it  can adequately  serve because of the  enum erated  d ifficu lties  it 

may a n tic ip a te  in implem enting w ater conservation .

Since w ithdraw al of the right to  rece ive  w ater serv ice  might be accom 

panied w ith social and po litica l im pacts, as well as some legal im pedim ents, 

some w ate r m anagers might be led to  consider o ther policy options such as the 

possib ility  of adopting tre a te d  w astew ater for non-drinking purposes.

Water Management Attitude on Adopting Treated 

Wastewater for Non-Drinking Purposes

Turning next to  how w ater o ffic ia ls  view ed the  possibility  of adopting 

tre a te d  w astew ate r for non-drinking purposes, the  re levan t inform ation is 

p resen ted  in Table 7.

In g enera l, th e  considerations th a t  appeared  to be crucial in regard  to  

tre a te d  w ater use a re  costs and h ea lth . However, th e  obtained d a ta  revealed  

th a t  o th er major determ inants may influence w a te r m anagers' a tt itu d e s  tow ard 

adopting a  t re a te d  w astew ater option. These determ inan ts are po litica l 

unaccep tab ility  and ineffic iency  of p ressure  reduction , lack of funds, lack of 

planning s ta f f ,  lack of d a ta  base, and the  e x te n t of fed era l and s ta te  assis

tan c e . For in s tan ce , th re e -q u a rte rs  of w a te r m anagers favoring w ater reuse for
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TABLE 7

MAJOR DETERMINANTS OF WATER MANAGEMENT ATTITUDES 

ON ADOPTING TREATED WASTEWATER OPTION 

FOR NON-DRINKING PURPOSES

Independent Variable
% in Favor who 

agree that:
% Opposed who 

agree that:

P olitica l u n accep tab ility  
of m etering 14 42

P o litica l u n accep tab ility  
of pressure reduction 74 46

P o litica l u n accep tab ility  
of leak d e tec tio n 6 31

P o litica l u n accep tab ility  
of education 9 31

P o litica l u n accep tab ility  
of changing ra te  s tru c tu re 47 31

Lack of funds as a  d ifficu lty  
in adopting w ater conservation 65 50

Lack of planning s ta f f  a s  a  d ifficu lty  
in adopting w a te r conservation 58 38

Lack of d a ta  base as a  d ifficu lty  
in adopting v, i te r  conservation 61 38

Legal c o n stra in ts  a s  a  d ifficu lty  
in adopting w a te r conservation 28 62

The degree of ineffic iency  
of adjusting w ater ra te s 39 54

The degree of ineffic iency  
of p ressure  reduction 76 31

The degree of ineffic iency  
of education  m easure 31 54

The e x te n t of fed era l a ssis tance  problem 41 63

The ex te n t of s ta te  assis tance  problem 29 63

The e x te n t of w ater sho rtages problem 28 8

The e x te n t of changing ra te  s tru c tu re 26 50
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non-drinking purposes perce ived  pressure reduction  as po litically  unacceptab le  

and in effic ien t conservation  m easures.

Also, w ater m anagers who an tic ip a ted  d ifficu lties  in adopting w ater 

conservation  tended to feel favorab le  tow ard im plem entation of t re a te d  w aste 

w ater for non-drinking purposes. For exam ple, 65 p ercen t of w ater o ffic ia ls  who 

favored tre a te d  w astew ater perce ived  lack of funds as an an tic ip a ted  d ifficu lty  

in adopting w ater conservation . C onsisten tly , 63 p ercen t of w ater m anagers who 

favored tre a te d  w ater experienced  some sort of d ifficu lty  in obtaining federal 

and s ta te  assis tance  for im plem entation of w ater conservation  program s.

One may conclude th a t  unless it can be shown th a t the  co sts  of tre a te d  

w ater a re  less than  the co s ts  of implem enting w ater conservation  m easures, 

tre a te d  w ater is less likely to  be adopted. Until t re a te d  w ater can be proven 

th a t it is more e ffic ie n t and politically  accep tab le  than o th er policy options 

(such as pressure reduction) i t  is unlikely to  be im plem ented.

Major Determinants o f Water Management A ttitude  

Toward Transferring Water Option

W ater tra n sfe r  p ro jec ts , particu la rly  those which tra n sfe r  w a te r from one

m unicipality to  an o th e r, may involve complex legal problem s, and p ro tec tion  of
2

the exporting company. The exporting  m unicipality may fac e  th e  risk of 

relinquishing w hat may c u rren tly  be a  surplus, but is po ten tia lly  a  useful or

For an excellen t tre a tm e n t of the  dimensions of the  local pub lic 's  opposition to 
the  tra n sfe r  of w ater supplies in Oklahoma, see: F red  M. Shelley, and
C handrasiri W ijeyaw ickrem a, "Local W ater Opposition to  th e  T ransfer of Water 
Supplies: An Oklahoma C ase Study," W ater R esources B ulletin , Vol. 20 (5),
(O ctober, 1984), pp. 721-727.
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necessary  fu tu re  supply of w a te r. P o litica l opposition almost alw ays is

gen era ted  whenever it  is proposed or adopted .

The purpose of th is section  is to ou tline  the conditions under which w ater 

tra n sfe r  a ttitu d e s  become transform ed in to  ac tion . In order to  identify  such 

conditions, Table 8 summarized the de ta iled  inform ation obtained  from the

questionnaire.

The percen tages in the  tab le  confirm  the common ex p ec ta tio n  th a t  those 

who ev a lu a ted  ce rta in  m easures as unaccep tab le  po litically  tended to  be in 

favor of the  policy of tran sfe rrin g  w a te r. For exam ple, 69 percen t of those who 

w ere in favor of the tra n sfe r  w ater option perceived  changing w a te r ra te s  as 

po litically  unaccep tab le , 76 p e rcen t of w ater o ffic ia ls  who w ere in favor of 

tra n sfe rrin g  w ater s ta te d  th a t  a  w ater reuse policy is unaccep tab le  po litica lly , 

and w ater pressure  reduction  option was perceived  by 74 percen t of respondents 

as po litically  unaccep tab le ; thus, they  a re  likely to  adopt a tra n sfe r  option. 

These p ercen tages  illu s tra te  th a t the  perce ived  po litica l unaccep tab ility  of the 

above m easures ex e rted  some so rt of in fluences on w ater m anagers' a tt itu d e s

tow ard  adopting w ater conservation . However, one muc: bear in mind th a t

adopting the w ater tra n sfe r  option involves po litica l com plexities in itse lf .

Table 8 ind icated  also th a t  m anagers who perceived  w ater pressure 

reduction  (64%) and w ater reuse m easure (72%) as in effic ien t options w ere in 

favor of policies of tran sfe rrin g  w a te r. These figures imply th a t  w ater 

m anagem ent will continue to  be in favor of the  policy of w ater tra n sfe r  as long 

of w ater tra n sfe r  as long as pressure reduction  and w ater reuse w ere perceived 

as in e ffic ien t options.
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TABLE 8

MAJOR DETERMINANTS OF WATER MANAGEMENT 

ATTITUDE ON WATER TRANSFER OPTION

Independent Variables % in Favor who 
agree that:

% Opposed who 
agree that:

The e x te n t of po litica l 
accep tab ility  of changing wat'^r ra te s 69 38

The e x te n t of po litica l unaccep tab ility  
of pressure  reduction  m easure 74 42

The e x te n t of po litica l unaccep tab ility  
of w ater reuse m easure 76 50

The e x te n t of po litica l unaccep tab ility  
of changing w a te r ra te  s tru c tu re 53 18

The degree of ineffic iency  
of adjusting w a te r ra te s 47 41

The degree of ineffic iency  
of pressure reduction 64 38

The degree of ineffic iency  
of w ater reuse m easures 72 38

Lack of d a ta  base as a  d ifficu lty  
in adopting w a te r conservation 50 69

P o ten tia l reduction  in revenues 78 15

The e x te n t of increasing 
w ater ra te  problem 46 31

The e x te n t of c a p ita l funding problem 69 50
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Again, po ten tia l losses of revenues (78%) and c a p ita l funds (69%) were 

perceived as major d ifficu ltie s  in adopting w ater conservation . At the same 

tim e, the  same responden ts w ere in favor of tra n sfe rrin g  w ater from nearby 

com m unities.

Water Management A ttitude Toward 

Implementing Water Rationing Measures

Various levels of tem porary  w ater conservation  m easures can be imposed

when a  w ater u tility  experiences w ater sho rtage . The goal is always to 

im m ediately c u rta il w ater use. However, im plem enting such policy may

encounter various problem s. Beyond gaining public ac ce p tan c e  of these

tem porary w ater conservation  m easures, possibly th e  most d ifficu lt problem

facing the  given w ater u tility  is enforcem ent of th ese  m easures. In addition,

industries and businesses using large am ounts of w a te r could be severely  

a ffe c te d .

To determ ine under w hat circum stances w a te r m anagem ent may feel

favorable  tow ard  a  w a te r ration ing  option, one should in spect the  d a ta  obtained 

from the  survey. It appeared  th a t  the  p o ten tia l revenue loss variab le  could not 

be considered as a major in fluence on the  w ater o ffic ia ls ' a tt i tu d e  tow ard 

im plem enting w ater ra tion ing . R esults revealed  th a t  66 p e rcen t of those in 

favor of ra tion ing  w ater ind ica ted  th a t they  would an tic ip a te  po ten tia l

reduction in the  n e t revenues, while 50 p e rcen t of those opposing rationing

w ater an tic ip a ted  the same d ifficu lty . However, th e  variab le  of legal constra in ts  

still hold the  p red ic tion  power as a major de te rm inan t of adopting w ater 

ration ing  p rac tic e s , six ty -fou r pe rcen t of those favoring w ater rationing

indicated  th a t  they would face  legal problem s once w a te r ra tion ing  m easures



99

TABLE 9

MAJOR DETERMINANTS OF WATER MANAGEMENT 

ATTITUDE TOWARD IMPLEMENTING WATER 

RATIONING MEASURES

Independent Variables % in Favor who 
agree that:

% Opposed who 
agree that:

P o te n tia l reduction  in n e t revenues as a 
d ifficu lty  in adopting w a te r conservation 66 50

Legal co n stra in ts  as a  d ifficu lty  
in adopting w ater conservation 31 50

P o litica l co n s tra in ts  as a  d ifficu lty  
in adopting w a te r conservation 71 50

The degree  of ineffic iency  
of adjusting w ater ra te s 34 64

The degree of ineffic iency  
of p ressure  reduction 66 36

The degree  of ineffic iency  
of leak  d e tec tio n 23 7

The degree  of ineffic iency  
of education 31 50

Problem s in obtaining 
Capitol funds recen tly 74 38

Problem s in adjusting 
w ater ra te s  recen tly 47 29

Problem s in a tta in in g  adequate  
w ater quality  recen tly 34 0

Problem s in a tta in in g  adequate  
w ater quan tity  recen tly 40 7

Problem s of experiencing  
w ater sho rtages recen tly 29 8
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w ere imposed. On the o ther hand, one-half of those opposing w ater rationing 

s ta te d  th a t  education  was in e ffic ien t, and 31 p e rcen t ind ica ted  th a t although 

the  education  m easure is in e ff ic ie n t, th ey  still favor w ater ration ing . This may 

be so because w ater o ffic ia ls  may rea liz e  the  fa c t th a t educational aw areness 

methods can e ffec tiv e ly  instill th e  w ater conservation  e th ic  in the  long run.

R esu lts ind ica ted  also th a t th e re  is am ple evidence th a t respondents who 

perceived  c e rta in  a lte rn a tiv e s  as in effic ien t ad just the ir conservation  policies 

accordingly . For exam ple, adjusting w a te r ra te s  was perceived to  be an in e ffi

c ien t m anagem ent tool by 64 percen t of those w ater o ffic ia ls  who opposed 

w ater ra tion ing , while 34 p ercen t of those in favor of w ater ration ing  perceived 

such an option as an in effic ien t m anagem ent tool.

Summary

The prim ary purpose of th is  ch ap te r has been to  explore the  d istribu tion  

of a tt itu d e s  and percep tions of w ater m anagem ent o ffic ia ls  in 49 comm unities 

throughout the  S ta te  of Oklahoma as they  re la te  to  th e ir  evaluation  of w ater 

supply problem s. The analysis involves w a te r m anagem ent's views on kinds of 

a lte rn a tiv e s  th a t may be adopted  and im plem ented a t the  local level.

The d a ta  ind ica ted  (not surprisingly) th a t  th e re  is a  strikingly high level 

of in te re s t in w ater m atte rs  among w ate r o ffic ia ls . Specifically , w ater o ffic ia ls  

w ere aw are  of a wide range of conservation  m easures; th a t  is, local w ater 

m anagem ent in Oklahoma is well inform ed as to w hat to  do to  e ffe c t  w ater 

conservation . W ater o ffic ia ls  from w estern  m unicipalities evidenced a  g rea te r 

in te re s t in w ater conservation  adoption than did respondents from easte rn  

com m unities.
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There is general agreem ent among w ater o ffic ia ls  th a t the  primary 

a lte rn a tiv e  in planning municipal w ater supplies is the  developm ent of new and 

existing w ater supplies. This implies a strong support for increased  planning to 

increase w ater supplies. However, it was found th a t tw o major fac to rs  have had 

some sort of im pact on w ater o ffic ia l 's  a ttitu d e s  tow ard developing new supply 

options. These a re : the  po litica l unaccep tab ility  of w ater reuse a lte rn a tiv es

and the perceived  ineffic iency  of pressure reduction . In genera l, developing the 

new w ater supplies option rep resen ted  a long-run desirab le  solution for the  

m ajority of respondents. W ater o ffic ia ls  would ra th e r  have developm ent of new 

w ater sources than  im plem ent w ater reuse and pressure reduction  options 

because of the  ex pected  social and po litica l accep tab ility  of the  form er as 

com pared to  the  la t te r .

Of those m unicipalities who considered im plem enting w ater conservation 

p rac tices  on a regu lar basis, five fac to rs  were found to  have im pacts on their 

decision of adopting w a te r conservation  s tra te g ie s  on a  regu lar basis. These 

functions are : concerns about losses of revenues, legal co n stra in ts , the

perceived  po litica l unaccep tab ility  of changing w ater ra te  s tru c tu re s , and the 

perceived  ineffic iency  of w ater ra te s  and w ater reu se . The adoption and 

im plem entation of w ater conservation  m easures on a regu lar basis may genera te  

in stab ility  of th e  system 's ne t revenues.

Limiting the  number of w ater users was favored by those m unicipalities 

when c e rta in  d ifficu ltie s  may preclude them from im plem enting w ater conserva

tion program s. These d ifficu ltie s  rep resen t lack of funds, lack of planning s ta ff  

and revenue loss. W ater u tilitie s  which favored th is  policy option also
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considered pressure reduction and w ater reuse politically  unaccep tab le  and 

in effic ien t tools.

R espondents who perceived  w ater reuse as a viable option in a llev iating  

fu tu re  w ater supplies, probably did so because they perceived pressure  reduction 

as politically  unaccep tab le  and an in effic ien t tool in s tre tch in g  the  community 

w ater supplies. They would not choose w ater conservation  because they a n tic i

pa ted  a number of d ifficu lties  in im plem enting such s tra te g y . Among these  

d ifficu ltie s  w ere lack of funds, lack of planning s ta f f , lack of d a ta  base, federa l 

assis tan ce , and s ta te  assis tance  in prom oting w ater conservation  program s.

The w ater u tility  m anagers who considered the  w ater tra n sfe r  option did 

so because they  perceived  changing w ater ra te  s tru c tu re , w ater reu se , and 

pressure reduction  as politically  unaccep tab le  and in effic ien t m anagem ent tools 

in allev iating  w ater supply problem s. F u rth e r, they  would not consider 

conservation  p rac tice s  because they  w ere an tic ip a tin g  loss of revenues and lack 

of funds as major obstac les in prom oting w a te r conservation .

R esults also revealed  th a t  the  tem porary w ater ration ing  conservation 

m easures option was favored by those who perceived  w a te r quan tity  problem s. 

Legal co n stra in ts  w ere also found to  be deciding fa c to rs  in w hether or not to 

implement w ater conservation .

In evaluating  a ttitu d e s  of w ater m anagem ent o ffic ia ls  in Oklahoma 

regarding a number of w ater m anagem ent policies, several of the  fac to rs  noted 

in the  above discussion must be considered . Since a ttitu d e  comes before 

behavior and a ffe c ts  the  way the  w ater o ffic ia l will a c t ,  w a te r m anagem ent 

a ttitu d e s  are  becoming more im portan t in the  successfu l im plem entation of 

w ater policy options. But w hat is more im portan t is to a tta in  some so rt of
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com patib ility  betw een local and s ta te  views tow ard  successful im plem entation of 

w ater m anagem ent policies. The evaluation  of the  ex isting  S ta te  w ater conser

vation  program s and planning for com parability  w ith local perspectives on w ater 

conservation  policy will be discussed in the  following chap ter.



CHAPTER V

INTERPRETATION OF ATTITUDES OF WATER OFFICIALS 

TOWARD IMPLEMENTING WATER POUCY OPTIONS

Introduction

The prim ary purpose of th is  ch ap te r is to  in te rp re t w ater o ffic ia ls 's  

a tt itu d e s  tow ard  adopting a  number of w ater policy options. The perceived 

social and p o litica l considerations regard ing  th e  acce p tan c e  of each a lte rn a tiv e  

are  also discussed. R esu lts  of this study a re  then  com pared with those obtained 

in the  lite ra tu re . The next two sections of th is  ch ap te r evaluate  the  existing 

s ta te  w ater conservation  program s and th e ir  com patib ility  w ith the  local 

perspec tive  on w a te r conservation  policy.

Synthesis of Managers' A ttitudes

The p re fe rre d  option for m eeting fu tu re  w a te r needs, as s ta te d  by w ater 

o ffic ia ls  in th is  study , is th e  developm ent of new w a te r supplies. Even more 

favorable  to  m anagem ent a re  those s tru c tu ra l so lu tions to  increase the  supply a t 

minimal co sts  to  local residen ts . A number of responden ts (14%) who answ ered 

the  last open-ended question in the  questionnaire  expressed the ir desire to  

adopt the  w a te r supply augm entation option by g e ttin g  someone else  (s ta te  or

104
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fed era l agencies) to finance i t .  The most obvious m ethods for developm ent of 

new w ater supplies, as ind ica ted  by respondents, a re  construc tion  of dams and 

reservo irs and ground w ater developm ent. One repo rt showed th a t a number of 

com m unities declared  the ir w ater supply as inadequate . Table 10 lists  names of 

each  community and th e  e s tim a ted  costs  of developing new supplies.^

TABLE 10

COMMUNITIES FACING INADEQUACY OF WATER SUPPLY AND 

THE ESTIMATED COSTS OF DEVELOPING NEW SUPPUES

Community Name Problem E stim ated  C osts

Yukon Inadequate Supply $ 900,000

Moore Inadequate Supply $5,500,000

Edmond Inadequate Supply $ 800,000

Sapulpa Inadequate  Supply $6,000,000

G uthrie Inadequate Supply $1,000,000

Idabel Inadequate T reatm ent C apacity $1,000,000

Ada Need W ater Pump R epairs $ 114,000

Mustang Inadequate Storage $1,600,000

Oklahoma W ater R esources Board, Planning and Development Division, R eport 
to  G overnor George Nigh on Community Problem s and Funding Needs, (Oklahoma 
C ity , Oklahoma: Jan u ary , 1982).
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The problems in obtaining su ffic ien t funds for acquiring new w ater 

supply sources rem ained unchanged, some w ater u tilitie s  will not be able to 

obtain  su ffic ien t w ater through developm ent of new w ater supply sources.

Implementing long-term  w ater conservation  m easures to  s tre tc h  out the 

availab le  w ater supplies is viewed less favorably than the  developm ent of new 

w ater supplies. \^a te r m anagers appear to perceive long-range w ater conserva

tion  s tra te g ie s  as procedures th a t involve additional expense, additional 

regu la tions, additional enfo rcem en t, and additional supervision.

Some communities in Oklahoma are  faced  w ith the  rea lity  th a t  the  gap 

betw een demand and supply is rapidly widening. In th is c o n tex t, w a te r m anage

m ent will be driven to  im plem ent some of the  s tra te g ie s  included in the  

"p referab le"  ca tegory  of options. For exam ple, few  respondents ind ica ted  (when 

they  answ ered the  open-ended question) th a t since irriga tion  is the  largest user 

of w ater and by far the  largest consum ptive user, conservation m easures (if 

successful) should have the g re a te s t payoff in irr ig a ted  ag ricu ltu re ; then , 

conserved w ater could be tra n sfe rre d  for m unicipal use.

Some c itie s , because of th e ir  size or financial condition, may find it not 

only im practical but prohibitively expensive to acquire su ffic ien t w ater to  m eet 

th e ir  p ro jec ted  needs or to  develop com prehensive w ater conservation  program s 

because of tim e constra in ts  and planning s ta ff  lim ita tions. In e ith e r c a se , it may 

be necessary  or desirable to  reduce per cap ita  w ater use o r, in some o ther way, 

reduce to ta l w ater requirem ents by means of ration ing  m easures.

The m ajority of w ater m anagem ent o ffic ia ls  ind icated  the ir approval of 

adopting tem porary w ater conservation  m easures. The imposition of rationing 

m easures is essen tia lly  a sho rt-te rm  method of conserving w a te r. W ater
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m anagers usually in s titu te  e ith e r voluntary or m andatory m easures when w ater 

supplies reach  a  level w here th e re  might not be enough w ater to m eet the 

growing demand during drought periods.

Adopting and im plem enting tem porary w ater conservation  may be the most 

costly  conservation  m easures socially and po litica lly . It is perceived  by 

Oklahoma w ate r o ffic ia ls  th a t such m easures may or may not work and may 

c re a te  undesirable lifesty le  changes in the  sho rt-run . As one w ater o ffic ia l put 

it: "A fter insta lling  a  iow flow shower dev ice , his teenage  boy took f if teen

m inutes to  finish his shower when it had taken  only tw o m inutes to  finish before 

the  in sta lla tion  of the  new low flow dev ice."  F u rth e r , w ater ration ing  m easures 

could c re a te  problem s for w ater u tility  public re la tio n s  program s. For exam ple, 

imposing re s tr ic tio n s  on car washing may g en e ra te  anger and fru s tra tio n  in 

those who own high value cars . Since such m easures a re  taken  on an em ergency 

basis, some fru s tra tio n  or hostility  should scarce ly  be much of a  surprise to  

w ater u tility  m anagers.

The p o litica l costs of adopting w ater ration ing  m easures may be large . For 

in stan ce , imposing w ater re s tric tio n  m easures may fo ste r  d istrust of local w ater 

o ffic ia ls  by th e ir  custom ers. Prolonged and subsequent im plem entation of c e rta in  

w ater ration ing  m easures could conceivably give rise  to p ro te s t by w ater users 

if the  m easures a re  severe  enough and the  w a te r users perceive th a t w ater 

managem ent is a t fau lt.

From th e  w a te r u til ity 's  view point, one of th e  hazards of w ater rationing 

m easures a re  th a t  they will be e ffe c tiv e  (achieves substan tia l w ater savings). 

Then th e  drop in th e  system 's revenues when w ater use is reduced can place the 

given w ater u tility  in the  position of e ith e r raising w ater ra te s  to  make up for
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the loss of revenues or to  encourage some additional w ater usage. Both of these  

courses of ac tion  a re  very  likely to  g en era te  an adverse  reac tio n  from w ater 

custom ers and w ater o ffic ia ls . For the  purpose of e lab o ra tio n , le t us take a 

hypothetical community and se t its  goal of reducing w ater use by ten  percen t 

(from 1,000,000 to  900,000 gallons per day) through a  ration ing  program due to 

the perceived  w ater system  cap ac ity  lim itations. Then, la te r , it  is determ ined 

th a t  the com m unity’s w a te r use dropped by 200,000 gallons daily instead  of the  

p ro jec ted  100,000. T herefo re , a  drop in the  to ta l w ater sales might a ffe c t the 

w ater u til ity 's  paym ent rec e ip ts  a t the  end of th e  month ($50,000 if it is 

assumed th a t the  u tility  charged  $.50 for each  1,000 gallon). This also implies 

th a t  to ta l revenues might decline in response to  the  no tab le  drop of monthly 

w ater sales.

One is likely to  conclude th a t unless O klahom a's m unicipalities obtain  more 

w ater or im plem ent long-term  w ater conservation  s tra te g ie s  to  a llev ia te  w ater 

supply problem s, w ater shortages during dry summers will becom e common and 

so will e ffo r ts  to  ra tion  w a te r. But, the  question is, how o ften  will w ater users 

coopera te  and respond positively  to  calls for ration ing?

N evertheless, when the  p re fe rred  a lte rn a tiv e s  dealing w ith municipal w ater 

supply problem s have been substan tia lly  exhausted , w ater m anagem ent may be 

forced  to  move in the  d irec tion  of less p re fe rred  ca teg o ry  of a lte rn a tiv e s  such 

as w ater reuse and lim iting the  number of w ater u sers. R esu lts  revealed  th a t 

few w ater o ffic ia ls  gave a high p rio rity  to  the  w ater reuse  option. A number of 

explanations could be provided for th is a tt itu d e . W ater o ffic ia ls  who expressed 

a lack of desire  to  adop t w ater reuse probably have a  m ajor concern  over the 

operation  of th e  w astew a te r tre a tm e n t fac ilitie s , especially  if they  suspect the
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fac ility  does not have safe  con tro ls  to  ensure  constan t w ater quality .

There a re  con tras ting  views concerning a w ater reuse option . Some viewed 

w ater reuse  as a  major solution to  w ater problem s; while o th ers  expressed  major 

concern .^  For in stan ce , w a te r m anagem ent o ffic ia ls  rep resen ting  the  American 

W ater Works A ssociation and hea lth  au th o ritie s  represen ting  th e  W ater Pollution 

C ontro l Federa tion  viewed w astew ate r reuse as "a po ten tia l w ater supply option 

but they  expressed considerable concern  for the  possible health  hazards 

involved."^ Their a tt itu d e s  a rise  from th e ir  responsibilities for p ro tec tin g  public 

hea lth . F u rtherm ore , w ater o ffic ia ls  o ften  view a w ater reuse option as too 

co stly . T herefo re , they  favor plans for increasing  to ta l w ater supply or focus on 

o ther more socially accep tab le  s tra te g ie s .

Comparison of Oklahoma Water Managers* A ttitudes 

to  Those Found in Other Studies

The resu lts  of th is  study can  be com pared with those obtained  from recen t
u

stud ies conducted  outside Oklahom a. Sawyer interview ed 35 local w ater supply 

m anagers in 35 m unicipal w ater system s in M aryland. The main ob jec tive  of his 

survey was to  find out how loca l w ater supply m anagers view conservation  as 

"an in teg ra l elem ent of w ater supply planning."

^A.D. Phillips, "New D irections for W astew ater C ollection  and Disposal," Journal 
of Am erican W ater Works A ssociation, Vol. 66, No. 4, (April, 1974), pp. 231-237.

^W ater Polution C ontro l F ed era tio n , "W ater Polution C ontrol F edera tion  Adopts 
W ater Reuse Policy," Journal o f W ater Polution C ontrol F edera tion , Vol. 45, No. 
3, (M arch, 1974), p. 2404.

^Stephen W. Sawyer, "C onservation P ra c tic e s  and A ttitudes Among M aryland 
W ater Supply M anagers," W ater R esources B ulletin , Vol. 18, No. 6 (1982).
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Of the  35 m anagers in terv iew ed, only two considered conservation  as a high 

p rio rity  while the  rem aining respondents considered conservation  as a  tem porary 

ac tion  genera ted  by occasional shortages. F u rth e r , the  m ajority of local w ater 

supply m anagers expressed "no need for nor in te re s t in any type of conservation 

m easures beyond leak d e tec tio n ."  This did not c o n tra s t w ith the  views of 

Oklahoma w ater m anagers who w ere strongly in favor of developm ent of the  

new w ater supply option ra th e r  than em barking on adopting and implementing 

long-term  w ater conservation  a lte rn a tiv es .

Both M aryland and Oklahoma local w a te r supply m anagers d iffered  

fundam entally  in th e ir  perceptions of reasons fo r not giving conservation  a high 

p rio rity . W ater m anagers in Maryland did not a c ce p t the  overall concep t of 

w ater conservation  as an essen tia l elem ent of urban w ater supply planning for a 

number of reasons. Reasons included the  fe a r  of losing c red ib ility  w ith local 

w ater users. W ater conservation  may gen e ra te  the  w ater users ' unfounded 

concerns over th e  e x te n t of the  adequacy of th e ir  w ater system s which a re  

loca ted  in th is  " re la tive ly  w ater rich" a re a  of the  country . F inally , many 

m anagers have a  varie ty  of non-w ater re la te d  job assignm ents, especially  in the 

sm aller system s, causing them to  give conservation  planning a  very low prio rity  

for th e ir  lim ited tim e and energy. On the  o th er hand, Oklahoma w ater m anagers 

considered  legal constra in ts  and problems in obtain ing s ta te  and federa l 

financial and tech n ica l assis tance  as major de term inan ts  of the ir re jec tion  of 

the  long-term  w ate r conservation option. Both O klahom a's and M aryland's w ater 

m anagers a ssoc ia ted  conservation w ith revenue loss. This p e rcep tua l sim ilarity
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(revenue loss) has been the  case  in the  study undertaken  by Moomaw and 

W arner.^

Moomaw and Warner suggested th a t c e rta in  w a te r conservation  m easures- 

-overall ra te  in c rease , summer surcharges, changing ra te  s tru c tu re , m etering, 

and leak co n tro l—a re  likely to  increase ne t revenues of a  given w ater u tility , 

while plumbing code revisions, education and re tro fitt in g  a re  likely to  reduce 

revenues. The au thors te s te d  these  ideas by examining the  ac tu a l w ater conser

vation experience  in five comm unities along the Red R iver—th re e  in Texas and 

tw o in Louisiana. O f th ese  five com m unities, one community has taken  "conser

vation  for the  sake of conservation ;"^ while in four o th e rs , w ater offic ia ls were 

more concerned w ith satisfy ing  w ater needs. These w ater o ffic ia ls also 

increased  w ater ra te s  only in response to the  pressure of increased  w ater costs. 

This implies th a t  w a te r m anagers in the  five  com m unities have had profound 

concern  about revenue loss through reduced w ater usage. L ikew ise, Maryland 

and Oklahoma w ater m anagers w ere strongly aw are of th e  p o ten tia l revenue loss 

associa ted  w ith a  w a te r conservation  program . However, both the  Sawyer and 

Moomaw-Warner stud ies did not explore the full range of p o ten tia l fac to rs  

influencing w ater m anagers' a tt itu d e s  tow ard adoption or re jec tion  of w ater 

conservation  m easures as was done in th is  study in Oklahoma.

Ronald L. Moomaw, and Larkin W arner, "The Adoption of M unicipal W ater 
C onservation: Unlikely E vent,"  W ater R esources B ulletin , Vol. 17, No. 6
(Decem ber, 1981), pp. 1029-1034.

^That is, th e  idea of elim inating w aste was a tt r a c t iv e  even though the 
community was not facing  im m ediate w ater shortages or severe  lim itations.
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In the  questionnaire  m ailed to  Oklahoma w ater m anagers, th e  respondents 

w ere p resen ted  w ith o ther p o ten tia l fac to rs  (political and legal co n stra in ts , 

revenue losses, s ta te  and federa l a ssis tan ce , lack of planning s ta f f , and lack of 

d a ta  base) th a t  could have considerable im pact on the  likelihood of adopting a 

w ater conservation  program . Moomaw and arner concluded th a t  in order to 

achieve w idespread adoption of c e rta in  conservation  m easures (education , r e tro 

f it tin g , and plumbing codes) th a t  a re  likely to  g en era te  revenue loss, "subsidies" 

from s ta te  or fed era l agencies should be o ffe red  to  local w ater system s. The 

au tho rs also concluded th a t  " the adoption of conservation  pricing is a  reason

able step  in using ra te s  to  induce conservation ."^

Three major pricing mechanisms (overall r a te  in crease , summer surcharges, 

and changing ra te  s tru c tu re )  w ere suggested  because of th e ir p o ten tia l for 

increasing  the  given w ater system  revenues not only to  th e  p re-conservation  

level bu t to  excess revenues above th a t level. R esults of th is study revealed 

th a t ,  based on th e ir social and po litica l accep tib ility  and tech n ica l and 

econom ic feasib ility  c r i te r ia ,  leak d e tec tio n  and repair and m etering  m easures 

w ere found to  be most favored  by w ater m anagers in Oklahom a. Pricing 

m easures w ere found to  be decidedly less a tt r a c t iv e  in the  study, casting  some 

doubt on Moomaw and W arner's enthusiasm  for such m easures.

O ther stud ies assessed both w a te r o ffic ia ls ' and w ater u se rs ' a ttitu d e s  

tow ard  adopting c e rta in  w a te r conservation  program s (voluntary and m andatory 

w ater conservation). For in s tan ce , Davis and Haines in vestiga ted  a ttitu d e s  of

^ d . ,  p. 1034
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w ater users and s ta te  w ater o ffic ia ls  tow ard  W ashington S ta te 's  w ater policy. 

W ashington s ta te  o ffic ia ls  w ere found to  be most supportive of imposing 

voluntary  w a te r conservation program s. They also w ere supportive of imposing 

pen a ltie s  on users who w aste w a te r. Both W ashington s ta te  w ater o ffic ia ls  and 

Oklahoma w ater m anagers w ere aw are  of the  inadequacy of th e ir  w ater 

supplies; thus, th ey  perceived  conservation  as only a tem porary solution to  the 

problem  as long as they face  long-term  urban demand grow th. In c o n tra s t to  th is 

study of Oklahoma w ater m anagers a tt i tu d e s , Davis and Haines did not exam ine 

a tt itu d e s  tow ard  perm anent conservation  m easures.
9

In an ea rlie r  stdy, A bbott, Cook, and Sleight exam ined w a te r m anagers' 

and custom ers ' a ttitu d es  tow ard voluntary  w ater conservation  m easures in 17 

e a s te rn  w ater u tilitie s . Most m anagers surveyed w ere w illing to  adopt and 

im plem ent w ater conservation  in an em ergency s itua tion . W ater m anagers of 

th ese  e a s te rn  w ater u tilitie s  approached th e  problem on an em ergency basis 

which seem s a  common response of many o ffic ia ls  in our study in Oklahoma. 

But, in the  case  of Oklahoma, w ater m anagers expressed the  view th a t they  will 

be fo rced  to  consider w ater conservation  as a perm anent m anagem ent tool in 

m eeting fu tu re  w ater needs. This, no doubt, is p a rtia lly  re la te d  to  th e  c lim atic

g
Dale Davis, and Bruce Haines, Some P o litica l-In s titu tio n a l F a c to rs  A ffec ting  

E ffo rts  to  C onserve W ater in W ashington S ta te , (S ea ttle , W ashington: Washing
ton S ta te  U niversity , W ater R esearch  C en te r  and D epartm ent of P o litica l 
S c ience , Ju n e , 1978), 71 pages.

^H. E. A bbo tt, K. G. Cook, and R . B. S leight, Social A spects o f Urban W ater 
C onservation , C en tury  R esearch  C orp., P repared  for the  O ffice  of W ater 
R esources R esearch , (August, 1972).
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d iffe ren ces  betw een  th e  two regions. Dryer a re a -  are  more likely to  be 

conscious of the  lim ita tions of their supply and the  need to  avoid w aste . Even 

in Oklahom a, the  w estern  communities studied favored  long-term  conservation  to 

a g re a te r  degree  than  did com m unities in the  more humid easte rn  sections of 

the  s ta te .

Evaluation of Existing Oklahoma State  

Water Conservation P olicies

The purpose of th is section  is to  reveal c h a ra c te r is tic s  of s ta te  level 

w ater conserva tion  e ffo r ts  in Oklahoma as well as cu rren t a ttitu d e s  about the 

need for w a te r conservation  a c tiv itie s . The em phasis on w ater conservation and 

w ater m anagem ent ac tiv itie s  a t  the  s ta te  level was not only a  resu lt of chang

ing federa l policy (federa l cu t?  in bc^h loans and grants) but was a  resu lt of 

d ram atic  e sca la tio n  in costs of planning and construc tion  of new w ater supply 

sources.

Some of th e  best e ffo r ts  of the  S ta te  of Oklahoma come through the 

Oklahoma W ater R esources Board. C hap ter I included a de ta iled  section  on 

s ta te  responsib ility  for in itia tin g  w ater conservation  policies. The W ater 

R esources Board has co n cen tra ted  on such stud ies as conducting an inventory  of 

ag ricu ltu ra l and m unicipal w ater use, adm inistering the  s ta te 's  financial assis

tan ce  program , identify ing  w ater supply problem s, and developing plans for 

em ergency s itu a tio n s .^^  The Board also has in itia ted  a speaker bureau to

Oklahoma W ater R esources Board, "Summary of Oklahoma W ater R esources 
Board C on tribu tion  to  the  G overnor's Task F orce on W ater Supply," (Oklahoma 
C ity , Oklahoma: Summer, 1983), 3 pages.
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dissem inate w ater conservation  re la ted  inform ation to  in te re s ted  c itie s  and 

tow ns across the  s ta te . In cooperation  w ith the Oklahoma R ural W ater A ssocia

tion , the  Board in s titu ted  a  leak de tec tion  and repair program and has provided 

the  A ssociation w ith  "a leak de tec tion  device which is being u tilized  to assist 

comm unities in identify ing  leaks so co rrec tiv e  actions may be taken."^ ^

Due to  th e  ominous w ater shortage problems facing Oklahoma during the 

summer of 1980, Governor George Nigh c re a te d  the S ta te  Contingency Review 

Board to  help com m unities across the  s ta te  in dealing w ith their w ater 

problem s. The major responsibility  of the  com m ittee w as the  developm ent and 

im plem entation of a  w ater conservation  education program under the  auspices of 

the  Oklahoma D epartm ent of Health and Oklahoma W ater R esources Board. 

The purpose of th a t  em ergency plan was firs t to  g e n e ra te  community and indivi

dual aw areness of w ater conservation  a lte rn a tiv es  and, second, to  provide 

techn ica l assis tan ce  by th e  personnel of the  Oklahoma D epartm ent of Health.

The im portance o f the  issue of w ater conservation  to  the  s ta te  is shown, 

not only by th e  ex is ten ce  of an em ergency program , but by the  au tho rity  given 

to  the  adm inistering agencies (the Oklahoma W ater R esources Board and the 

Oklahoma D epartm ent of Health) and the funds availab le  to  the program . How

ev er, cen tra liza tio n  of im plem entation au tho rity  can be an im portan t aspec t of 

a  w ater conservation  program . When more than one agency  is responsible for

^^Ibid., p. 2.

^^Oklahoma W ater R esources Board, "Final R eport to G overnor George Nigh on 
W ater Supply C onditions in Oklahoma," (Oklahoma City: O ctober 2, 1980).
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enforcing  policies, th e re  is o ften  a  lack of coordination. One agency such as the 

Oklahoma Water R esources Board may be responsible for qu an tity  control 

m easures and the  Oklahoma D epartm ent of Health for quality  con tro l m easures. 

As a  resu lt, the  general public in the  S ta te  of Oklahoma does not o ften  have a 

c lea r understanding of w ater issues and who has con tro l.

Technical a ssis tan ce , as proposed to  the Governor in 1981, is one of the 

o ther serv ices provided by the Oklahoma W ater R esources Board. This service 

allows com m unities, especially  middle and smaller sized ones, access to  special

is ts  they could not o therw ise  a ffo rd . Indeed, th e  Oklahoma W ater Resources 

Board recom mended to  Governor Nigh the  approval of "a com prehensive w ater 

conservation  program  to  help m unicipalities and farm ers in dealing w ith w ater 

problem s. T herefo re , developing conservation m ateria ls , providing techn ical 

a ssis tan ce , and coordinating research  a re  th ree  a reas  in which the  Oklahoma 

s ta te  governm ent is able to be e ffe c tiv e  in promoting w ater conservation . But 

recommending a  program is one thing and implem enting it is qu ite  ano ther due 

to  problem s in obtaining money to  finance such program s. As a case  in point, 

th e  Oklahoma W ater R esources Board, Planning and Development Division, sub

m itted  in Septem ber, 1980, an app lication  for funding lor a  w a te r conservation 

program . Its  major ob jec tive  was "to  ed ucate  and inform c itizen s  of th e  need to 

u tilize  w ater in a wise m a n n e r . T h e  to ta l amount of funds requested  by the 

Board from the S ta te  was $62,276.00"^^ but, it was not funded.

^^Ibid, p. 36 

^^Ibid., p. 2 

^^Ibid., p. 3
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Compatibility o f Managers' Views with 

Existing State Policy on Conservation

The S ta te 's  ex isting  policy regard ing  w ater conservation was expressed

c lea rly  in the  co n tex t of the  Oklahoma Com prehensive W ater Plan and in the

co n te x t of the  new amended s ta te  w ater law . In the co n tex t of general s ta te

w ater po lic ies, w ater conservation  was considered as an "essen tia l to  fu tu re

well being of all Oklahomans."^^ It was also s ta te d  in the  plan th a t though

"conservation  o ffe rs , a t  least in p a r t , one rea lis tic  means of a llev ia ting

O klahom a's w ater supply problem s, new w ater source developm ent and the

conservation  of ex isting  w ater must be considered jointly in any plan for

supplying the  e n tire  s ta te  with adequate  w a te r.

While th e  S ta te  of Oklahoma, as s ta te d  in the plan , is in a  position of

supporting and approving a  conservation  program , the  main th rust of s ta te  w ater

resou rces planning em phasized increasing  w ater supply option as did th e  w ater

o ffic ia ls  in our survey. G overnor G eorge Nigh, in his keynote address a t  the

Second Annual W ater C onference in 1982, s ta te d  th a t:

In th e  p rocess of balancing th e  fed e ra l budget and in the  light of 
new fed e ra l policy, th e re  will be less federa l funds availab le  to  
local governm ent for w ater p ro jec t construction  and m aintenance.
We need to  c re a te  a  w ater developm ent fund so th e  s ta te  can 
more adequately  and appropriately^gassist local governm ent in 
financing needed w ater developm ent.

^^Oklahoma W ater R esources Board, Oklahoma Com prehensive W ater P lan , 
Pub lication  No. 94, (April 1, 1980), p. 38.

^^Ibid., p . 38 

18Oklahoma W ater R esources Board, "W ater: A Time for A ction. C onference
Summary," The G overnor's Second Annual W ater C onference (Oklahoma C ity : 
1982), p. 1.
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Indeed, an underlying obstac le  an tic ip a ted  by w a te r m anagers who w ere in

favor of developing a  new w ater supplies option is the  financial inability of

m unicipalities to  adequate ly  fund their w ater p ro jec ts . This m eans th a t although

w ater may be p len tifu l, it is not availab le to  w a te r users because large cap ita l

expenditu res will be necessary  to  improve and c o n s tru c t new reservo irs and

d istribu tion  system s. In th is regard , seven w a te r o ffic ia ls  rep resen ting  seven

m unicipalities s ta te d  th e ir  desire for s tru c tu ra l so lu tions (dams and reservoirs)

to be financed  alm ost to ta lly  by federa l and s ta te  w a te r agencies.

A ccording to  the  Em ergency G rant P rio rity  System devised by the

Oklahoma W ater R esources Board, it must be determ ined  for any community to

be elig ib le for a g ran t w hether or not the  app lican t has taken  all reasonable

19m easures to  lim it w aste  and conserve w a te r. The Em ergency G rant P rio rity  

System is based on aw arding points for individual w a te r p ro jec ts  according to 

th e  following form ula:^^

P = E+WR+I+L+MHI+FF-AN

Where:

P = P rio rity  Ranking 

E = Em ergency Ranking 

WR = W ater R a te  S truc tu re  

I = Indebtedness by Custom ers 

L = Amount of Local C ontribu tion  Toward P ro jec t

^^Okla. S ta. 82: 1085.39 (supp. 1982).

^^Oklahoma W ater R esources Board, "Em ergency G rant P rio rity  System," 
Unpublished G uidelines. Rev. (Oklahoma C ity: 1985), p. 2
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MHl = Median Household Income

FP = A pp lican t's  A bility to  F inance P ro jec t

AN = A pplication Number

Em ergency w ater p ro jec ts  a re  only likely to  be funded under ce rta in  

conditions: the  to ta l  loss of th e  supply system of a  given com m unity, extension 

of a w ater system , and im provem ent of the w ater supply system to  m eet addi

tional needs of users. All th e  above conditions a re  assigned high points. T here

fo re , th e  em phasis of th e  Em ergency G rant P rio rity  System is on s tru c tu ra l 

solutions to  local w ater supply problem s. However, a maximum of ten  points will 

be aw arded to  th e  app lican t (community) th a t employs increasing b b c k  ra te  in 

charging their w ater users.

In conclusion, providing adequate  w ater supplies when and w here they  a re  

needed is a growing challenge for th e  s ta te  and m unicipalities. The underlying 

fac to r of lack of funds makes it  impossible for the  s ta te  and some comm unities 

to  finance new w ater supply fa c ilitie s . In considering w hat the  needs a re , the  

s ta te  governm ent must determ ine if a w ater conservation  program is needed 

and, if so, a t  w hat level it should o p e ra te . By exam ining both cu rre n t and 

fu tu re  w ater usage levels, the  s ta f f  of the Oklahoma W ater R esources Board 

can fu rth e r estab lish  ev idence of the  need for a strong w ater conservation  

program across the  s ta te .

^ h b id ., p. 5.



CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

Introduction

This chap ter is divided in to  th re e  sections. The f irs t section  p resen ts  the 

major findings of the  study, considers im plications of these  findings, and ou t

lines several im portant conclusions. The second section  p resen ts  particu la r 

recom mended conservation  a lte rn a tiv e s  th a t can be adopted  by Oklahom a's 

w ater m anagement o ffic ia ls . F inally , the  th ird  section  outlines means of 

im plem entation for those recom m ended w ater conservation  a lte rn a tiv e s .

Findings

The "hard path" of m unicipal w ater supply planning ca lls  for developing 

new w ater supplies through the options of w ater tra n s fe r , sinking new wells, or 

building new reservoirs to  m eet the  ever increasing demands. This p a rticu la r 

approach presupposes a  continued expansion of w ater use. Proponents of th is 

approach tend to  continue to adopt and implement new supply sources because 

th a t  is the  way th e  im balance betw een  demand and supply have always been 

handled.

120
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Such fu tu re  im plem entation of developing new w ater supply options may 

be accom panied by econom ic, legal, social, and po litica l ram ifications. A 

m unicipality which con tem plates th e  developm ent of new w ater sources must 

f irs t obtain  righ ts to  the w ater through purchase or by any o ther legal means. 

This can be a  complex p rocess, involving negotia tions w ith landow ners, over the 

value of w ater and the damage caused by its  diversion to  the  given m unicipality 

for dom estic use. If the  same community acquired  a  new w ater supply source in 

a d iffe ren t w atershed , then  the process may involve legal ram ifications of w ater 

righ ts , com pensation, and p ro tec tion  for the  w atershed of origin. To com plicate 

the  problem s m ore, environm ental e ffe c ts  of sto rage  reservoir construction  

include c learing  of tre e s  and disruption of scenic am enities.

Even tran sfe rrin g  w a te r from nearby comm unities may involve in te r -  

jurisdictional problems. Many w ater supply problems genera ted  by im plem enting 

th is policy option may o ften  be considered impossible for e ith e r legal or p o liti

cal reasons. Since m unicipal governm ent o ffic ia ls  a re  o ften  concerned about 

th e ir  sho rt-te rm  po litica l fu tu re s , the  po litica l im pact of a bond issue for 

financing a given conveyance system  may be of more concern  to  such o ffic ia ls  

than  a  techn ica l problem a ffe c tin g  a w ater supply a lte rn a tiv e .

C onsideration  of the  w ater reuse option by w ater o ffic ia ls  in Oklahoma 

was hindered by financia l, po litica l, and techn ica l problem s. T h erefo re , the  

possibility  of considering th is  a lte rn a tiv e  as a  viable option in fu tu re  w ater 

m anagem ent policy form ulation is rem ote. This is so because it requ ires 

econom ic stud ies, research  on public a c cep tan ce , and resea rch  on e f fe c ts  to 

hea lth . Even less p rac tic a l is the  possibility  of considering such w astew ater 

tre a tm e n t p lan ts in small comm unities which not only lack the financial means
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to  pay for the cost of in itia l research  and co n stru c tio n , but also do not have 

the  money for the  opera tion  and m aintenance of such a p lan t once it has been 

built.^

W ater m anagem ent o ffic ia ls  w ere also re lu c ta n t to  limit the number of 

w ater users in th e  serv ice a re a . The exp ec ted  im plications of lim iting the 

number of w ater users are: new developm ent may continue outside the serv ice  

a re a , p riva te  w ater wells may be drilled , and new w ater supply companies may 

be estab lished  as a  resu lt of the  adopted  policy. F u rtherm ore , in assessing 

policy im plications of adopting the serv ice  a re a  lim itation  option, w ater 

o ffic ia ls  in such lo ca litie s  must take  into account the  economic consequences of 

such a policy. W ithdraw al of the  right to  rece ive  w ater serv ice  will probably 

lower p roperty  values in the a ffe c t a rea  which w ill, in tu rn , lower tax  revenues, 

c rea tin g  a  chain of additional financial considerations for th e  m unicipality.

The unlikelihood of adopting the previous op tions—w ate r tra n s fe r , w ater 

reu se , and lim iting the  number of w ater users—by Oklahoma w ater o ffic ia ls  will 

then  resu lt in im plem entation of w ater ration ing  program s in response to  

em ergency s itu a tio n s . But, the  question is, how o ften  can such w ater ra tion ing  

m easures be ca lled  fo r?  Dramatic reductions of w ater delivered  to  custom ers 

under drought conditions do not rep resen t a perm anent panacea of w ater supply 

problem s experienced  by a p articu la r comm unity.

An indication  of the  expected  costs  of the  w ater reuse option might be those 
experienced  by D enver, Colorado, whose po tab le  w ater reuse dem onstration 
p lan t was exp ec ted  to  cost $30 million and tc tak e  a  minimum of ten  years to 
com plete th e  design, construction , opera tion , and hea lth  e f fe c ts  resea rch . See: 
William C. Lauer, S tephen E. R ogers, and Jean  M. R ay , "The C urren t S ta tus of 
D enver's P o tab le  W ater Reuse P ro jec t,"  Jou rnal of Am erican W ater Works 
A ssociation, Vol. 77, No. 7 (July, 1985), pp. 52-59.
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In evaluating  policy im plications, w ater o ffic ia ls  should consider each 

w ater policy op tion , determ ining w hether legal and po litica l obstac les  exist and 

the  appropria te  m eans by which they can be overcom e. For in s ta n c e , in the case 

th a t a given a lte rn a tiv e  is expected  to  g en era te  tech n ica l obstac les , the 

solution may be determ ined  through research  and experim en tation . Social 

accep tab ility  problem s o ften  can be solved by public o ffic ia ls , but it will o ften  

take  tim e to ed u ca te  w ater users as to  the  desirab ility  of in itia tin g  a given 

a lte rn a tiv e  such as t re a te d  w a te r reuse . C are fu l p rep a ra tio n  and tim e spent in 

planning may help reduce any public tensions.

In summary, a  tendency  tow ard single-m inded options (i. £ ., developm ent 

of new w ater supplies or expansion of the  existing system s' capac ity ) costs 

local, s ta te , and federa l governm ents millions of dollars which a re  d ifficu lt to 

obtain a t the  p resen t tim e. The tendency  of w ater p lanners in Oklahoma to 

continue to  do th ings in a c e rta in  w ay, regard less of w hether or not there  are  

new w ater conservation  options, p reven ts  such op tions from being given 

adequate  consideration . For exam ple, due to  inadequate  tre a tm e n t capacity  in 

Idabel, th e  es tim a ted  cost of expanding the ex isting  tre a tm e n t p lan t was one 

million dollars in 1982. It was repo rted  on the  c ity 's  app lication  th a t  though the 

p ro je c t's  feasib ility  study had been done about th re e  years ago, p rob’ ;ms in 

obtaining funds had p reven ted  the  p ro je c t's  s ta r t  up.^

The crux  of th e  m atte r  lies in simply identify ing  w hat can be done to 

prom ote and a r t ic u la te  the  concep ts of long-term  w ater conservation  to  w ater

Oklahoma ^ a te r  R esource Board, Planning and Development Division, R eport to  
Governor G eorge Nigh on Community W ater Problem s and Funding Needs, 
(Oklahoma C ity , Oklahoma: January , 1982).
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o ffic ia ls  so th a t they become p a rt of th e ir  planning procedures. But one may 

conclude th a t the  in te re s t in w ater conservation  is very high a t  an academ ic 

and philosophical level. However, th e  rising costs of acquiring new w ater 

sources and installing  new w ater tre a tm e n t fac ilitie s  may still not spur w ater 

planners to  ac tions of adopting and im plem enting w a te r conservation .

In the  light of increasing  d ifficu ltie s  comm unities fac e  by following a 

trad itio n a l policy of increasing  w ater supplies, the  question is, w hat ac tions can 

be taken  by local governm ents th a t will prom ote some type of balance betw een 

w ater demand and supply? This question is addressed in the following section .

Recommendations of Water Conservation Alternatives 

and Their Implications

Recommending p a rticu la r conservation  a lte rn a tiv es  to be im plem ented by 

O klahom a's w ater o ffic ia ls  who believed in a  myth of abundant w a te r would be 

a  m atte r of dispelling such m yth. F u rth e r , it  is d ifficu lt to determ ine w hat kind 

of conservation  a lte rn a tiv e  is re a lis tic  and accep tab le  in the  absence of w ater 

p lanners ' percep tion  of sho rtage  or c risis  s itua tion . But, befo re  th e  recom 

mended w a te r conservation  can be adop ted  as a rea lis tic , long-term  demand 

m anagem ent too l, such a lte rn a tiv e s  should be a rticu la te d  to  w a te r m anagem ent 

o ffic ia ls  in term s of costs versus benefits .

T herefo re , in recom mending w a te r conservation  a lte rn a tiv e s  for a given 

m unicipality , several fa c to rs  a re  of im portance. Among these  fa c to rs  a re  costs 

of im plem enting a given a lte rn a tiv e , the  achievem ent of continuous w ater 

savings from the  im plem ented a lte rn a tiv e , the  tim e fram e in which sustained 

w ater savings could be ach ieved , and w hether or not the  recom m ended m easure 

is within the  contro l of w ater m anagem ent.
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Two long-term  w ater conservation  m easures are  recommended for 

im plem entation by Oklahoma w ater u tilitie s  because they fit th e  c r ite r ia  

m entioned above. These a lte rn a tiv es  are  leakage d e tec tio n  and repair and 

com prehensive m etering. The recom m endation of adopting and im plem enting a 

leak d e te c tio n  option by the studied com m unities was based on our survey 

resu lts . Inform ation obtained from the  questionnaire  ind icated  th a t 75 p e rcen t 

of w ater o ffic ia ls  have experienced w ater loss problems in recen t years. Also, 

the  m ajority  of o f respondents perceived  leak d e tec tio n  and repair program s and 

m etering as e ff ic ie n t and politically  acce p tab le . T herefo re , the chance of 

adopting and im plem enting these  two a lte rn a tiv e s  is expected  to be high.

E stim ates of the  m agnitude of w ater losses from leakage in Oklahoma a re  

not availab le  as, in genera l, it is d ifficu lt to  determ ine because of o ther 

unaccounted-fo r w ater losses. However, a  number of past studies gave d iffe ren t 

e s tim a tes  of the  w ater system  leakage in d iffe re n t a reas  in the United S ta tes . 

In one re c e n t study, G agon reported  resu lts  of im plem enting leakage con tro l 

program s in six com m unities located  in the  G reat Lakes region. The amount of 

w ater savings repo rted  ranged from 12 to  75 p e rcen t of the  average  daily 

pum page.^ Another study reported  th a t  the  loss from any given w ater system 

ranged from tw o to  27 p e rcen t.^  F inally , in an ea rlie r  survey of 91 c itie s  

ca rrie d  ou t by Howe, the  reported  mean loss due to leakage was 12 p e rcen t of

^Gary A. Gagon, "The Role of W ater Audits in W ater C onservation ," Journal of 
W ater R esources Planning and M anagem ent, Vol. 110, No. 2 (April, 1984), p. 133

^C. W. K eller, "Analysis of U naccounted-for W ater," Am erican W ater Works 
A ssociation Journal, Vol. 68, No. 3 (M arch, 1976), p. 160.
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to ta l  w ater delivery .^  The above figures imply th a t  the  amount of w ater savings 

as a resu lt of leak d e tec tio n  and repair for a given u tility  depends on how old 

the  d istribu tion  system  is. F urtherm ore , to  achieve higher p ercen tages  of w ater 

savings, leak d e te c tio n  and repair program s should be inco rporated  into m ainte

nance of m eters in the  given community. One survey showed th a t "a t least 20 

p e rcen t of m eters w ith more than seven years of serv ice  would not reg iste r 

flows below 0.7 gpm (gallons per m inute)."^

C osts involved in im plem enting th is a lte rn a tiv e  consist of the  purchase of 

leak d e tec tio n  equipm ent and labor. The costs of leak repa ir vary w ith the type 

and location of the  leak.

Another long-term  w ater conservation  m easure th a t  can be recommended 

for w ater o ffic ia ls  is m etering. This m easure is largely w ithin the  con tro l of a 

p a rticu la r local governm ent. F u rth e r, i ts  im plem entation im plies assigning a 

positive value to  each  unit of w ater used. A given m unicipality  which still has 

an unm etered system  implies th a t  th is community based i ts  charges on a f la t 

ra te  basis. T h erefo re , th e  w ater users have no econom ic incen tive  to  conserve 

w ater because each  custom er pays the  same monthly bill no m atte r how much 

w ater he uses.

E arlier stud ies dem onstrated  various e f fe c ts  of m etering . For exam ple, 

Hanke studied th e  im pacts of universal m etering  on w ater use in Boulder,

^C. W. Howe, "Savings Recom m endations w ith R egard to W ater System Losses," 
Am erican W ater Works A ssociation Jou rna l, Vol. 56, No. 2 (February , 1964), p. 
145.

^W. D. Hudson, "R eduction  of U naccounted-for W ater,"  A m erican W ater Works 
A ssociation Journal, Vol. 56, No. 2 (February , 1964), p. 145.
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C olorado. This study rep o rted  a  36 p e rcen t reduction  in res iden tia l w ater 

use.^In an ea rlie r  study, Howe and Linaw eaver concluded th a t res id en tia l w ater
g

use was basically the same in m etered  and f la t  ra te  c itie s .

It is expected  th a t  com prehensive m etering , if im plem ented in the  studied 

com m unities in Oklahoma, may g en e ra te  long-run benefits  such as savings in the 

cost of w ater tre a tm e n t fac ilitie s  expansion and new w ater developm ent 

se rv ices, because of the  m etering p o ten tia lity  in increasing th e  e ffic ien cy  in 

w ater use. R esults of th is p resen t study confirm ed the  m ajority  of w ater 

o ffic ia ls  in th e  se lec ted  c itie s  and tow ns in Oklahoma perceived  m etering  as an 

e ffe c tiv e  and politically  accep tab le  m easure. This probably is so because they  

m ight consider m etering as an equ itab le  way of charging th e ir custom ers. T here

fo re , th is recom m ended m easure may not be opposed by w ater o ffic ia ls  who 

view  it as a socially accep tab le  option.

As was m entioned e a rlie r , th e  leak de tec tio n  and repa ir option and 

com prehensive m etering option a re  highly accep tab le  politically  to  the  w ater 

o ffic ia ls  in th e  se lec ted  com m unities. T herefo re , the  likelihood of adopting 

th ese  options is high. But, how and who is going to  hold prim ary responsibility  

for im plem enting and m onitoring the  recom m ended a lte rn a tiv e s  (m etering  and 

d e tec tio n  and repair program s)? This question will be addressed in the  following 

sec tion .

^S. H. Hanke, "Demand for W ater Under Dynamic C onditions," W ater R esources 
R esearch , Vol. 6, No. 5 (M arch, 1970), pp. 1253-1261.
g

C. W. Howe, and F. P. L inaw eaver, J r .,  "The Im pact of P rice  on R esiden tia l 
W ater Demand and its  R ela tion  to  System Design and P rice  S tru c tu re ,"  W ater 
R esources R esearch , Vol. 3, No. 1 (January , 1970), p. 13.
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Means of Implementing the Recommended Measure 

by the Local Government

Due to the perceived  fa ilu re  of th e  s ta te  and federa l governm ents to 

design and im plem ent a workable w ater conservation  policy, local governm ents, 

accord ing  to  our findings in C hap ter IV, considered them selves to  have the 

au th o rity  and the  means to  adopt and en fo rce  policies th a t  prom ote w ater 

conservation . What follows is a  procedure for ac tio n  (by im plem enting a leak 

d e te c tio n  and repair program) th a t  local governm ents can ta k e  to  reduce the 

fu tu re  grow th of w ater requirem ents from conven tional w ater resources.

The f irs t  phase of the  procedure is to  p lace  the  w ater conservation  issue 

on the  local agenda. In genera l, w ater conservation  issues may not be on the 

agenda of many local com m unities. W ithout a percep tion  of th e  need for a local 

w a te r conservation  program and w ithout a  c lea rly  defined benefit to  th e  given 

com m unity, both e le c te d  and appoin ted  o ffic ia ls  may be re lu c ta n t to  carve  out a
o

local ro le in w ater conservation  m anagem ent. It is a  well known fa c t  th a t local 

governm ent a c tiv itie s  such as police and f ire  se rv ices may be though to  have a 

higher p o litica l pay-off. Long-term  w ate r conservation  s tra te g ie s  a re  not as 

highly visible or as publicly ac ce p tab le  as th ese  more trad itio n a l local 

governm ent a c tiv itie s .

To dem onstrate  th a t  w a te r conservation  and m anagem ent s tra te g ie s  can 

work smoothly and resu lt in substan tia l w ater savings, w ater conservation

9
It could be argued only partia lly  a t th is  point th a t  experience  is still th e  best 

te a c h e r . It would be hard to  fau lt th e  f ru s tra te d  m anager who decides th a t 
allowing th e  community to  experience  th e  severe  drought is a  more e ffe c tiv e  
w ater conservation  education  than  endless pam phlets and public inform ation 
m eetings abou t hypo thetica l sho rtages in a dim fu tu re .
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options can be c re a te d  by w ater u tilitie s  them selves. Examples a re  leak d e te c 

tion and repair program s and com prehensive m etering in sta lla tion  and m ain te

nance program s. The adoption and im plem entation of these  policy options 

requ ire  th e  following actions:

1. A philosophical s ta tem en t th a t calls  a tte n tio n  to  a  policy nf 

w ater effic iency ;

2. A plan of ac tion  w ith goals and m easurable ob jectives;

3. An investm ent plan using general funds to  c a rry  out these  

options.

4. M onitoring, evalua tion , and refinem ent of the  recommended 

options.

Probably th e  best way to  achieve these  resu lts  is to  form a task  fo rce  

composed of w ater o ffic ia ls  because of th e ir close connection  to  the  w ater 

system and their ex p ertise  in having th e  job done. The task  fo rce  must evaluate  

ways of im plem enting leak de tec tio n  and repair m easures. The task  fo rce  should 

try  to  m onitor the  recom m ended m easures th a t  will improve the e ffic ien cy  of 

the  w ater system . G rea te r w ater system  e ffic ien cy  brings im m ediate savings. 

But, if th e  long range w ater conservation  s tra te g y  is to  ach ieve its  basic goals, 

it must seek long-term  b en efits  th a t  can be achieved only by basic changes and 

continuous im provem ents in th e  system .

O nce local o ffic ia ls  have d irec ted  th e  task  fo rce  to  devise a leak 

d e tec tio n  and repa ir program to  be in te g ra te d  w ith w ater supplies plans, and 

the  task  fo rce  has stud ied  various w ater supply and demand scenarios and e s tab 

lished c r i te r ia  to  be used as guidelines for various po lic ies, w hat accom plish

m ents can be ex p ec ted ?  What policy levers can local governm ents use to  reduce
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fu tu re  needs of conventional w ater resources?  There a re  many. Local govern

m ents can control the  grow th of w a te r requirem ents in a  p a rticu la r community 

through system im provem ents and inform ation program s as well as o ther m unici

pal operations. Each of th ese  a reas  has several elem ents th a t e ith e r d irec tly  or 

sign ificantly  a ffe c t  fu tu re  w a te r needs in a  p a rticu la r community.

It should not be assum ed th a t  th is  discussion has addressed all possible 

elem ents of local community ac tions striv ing to achieve long-term  w ater savings 

or th a t  every  community will adopt all of the  steps th a t  have been outlined. 

Each community is unique, which is why a com prehensive w a te r conservation  

policy a t s ta te  level will not be as e ffe c tiv e  as a  local level approach . Local 

leaders best know th e  p a rticu la rs  of the ir com m unity's s itua tion  and they  are  

best able to re f le c t local in te re s ts  and a ttitu d e s  so th a t the  long range w ater 

conservation  s tra te g y  will be accep tab le  to the  comm unity. Through the 

combined ac tions of com m unities across the  s ta te , s ta te  w ater ob jec tives will 

thus be achieved.
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C i t y  Name

C i t i e s  a n d  Tow ns t o  b e  I n v e s t i g a t e d

P o p u l a t i (P o p u l a t  i o n ^ C i t y  Name

A da 1 5 , 9 0 2 A l t u s 2 3 , 6 8 9

A r d m o r e 2 3 , 6 8 9 Ba r  1 1 e s V i l i e 3 4 , 5 6 8

B e t h a n y 2 2 , 1 3 0 B r o k e n  A r r o w 3 5 , 7 6 1

C h i c k a s h a 1 5 , 8 2 8 C l a r e m o r e 1 2 , 0 8 5

De 1 C i t y 2 8 , 4 2 4 D u n c a n 2 2 , 5 1 7

D u r a n t 1 1 , 9 7 2 Edm ond 3 4 , 6 3 7

El  Re n o 1 5 , 4 8 6 G u t h r i e 1 0 , 3 1 2

M c A l e s t e r 1 7 , 2 5 5 Mi a mi 1 4 , 2 3 7

M i d w e s t  C i t y 4 9 , 5 5 9 Mo o r e 3 5 , 0 6 3

M u s k o g e e 4 0 , 0 1 1 O k m u I g e e . 1 6 , 2 6 3

P o n c a  C i t y 2 6 , 2 3 8 S a n d  S p r i n g s 1 3 , 2 4 6

S a p u  I p a 1 5 , 8 5 3 S h a w n e e 2 6 , 5 0 6

St  i 1 I w a t e r 3 8 , 2 6 8 The  Vi  11 a g e 1 1 , 0 4 9

Wo o d wa r d 1 3 , 6 1 0 Yu k o n 1 7 , 1 1 2

A l v a 6 , 4 1 6 A n a d a r k o 6 , 3 7 8

B i x b y 8 , 4 0 0 B l a c k w e 11 8 , 4 0 0

C h o c t a w 8 , 0 5 9 C l  i n t o n 8 , 7 9 6

C u s h i n g 7 , 1 7 2 E l k  C i t y 9 , 5 7 9

F r e d e r  i c k 6 , 1 5 3 Guym on 8 , 4 9 2

^U.  S.  D e p a r t m e n t  o f  C o m m e r c e ,  B u r e a u  o f  t h e  C e n s u s  1980  
C e n s u s  o f  t h e  P o p u l a t i o n  a n d  H o u s i n g  -  O k l a h o m a  ( W a s h i n g t o n ,  
D.  C . : 1 9 8 2 ) .
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P o p u l a t  i o n

Hen r y e t  t a 6 , 4 3 2 Ho 1d e n v  i l  l e 5 , 4 6 9

Hugo 7 , 1 7 2 I d a b e  1 7 , 6 2 2

J e n k s 5 , 8 7 6 Mar  l ow 5 , 0 1 7

Mus t a n g 7 , 4 9 6 O w a sso 6 , 1 4 9

P a u l s  V a l l e y 5 , 6 6 4 P e r r y 5 , 7 9 6

P o t e a u 7 , 0 8 9 P r y o r 8 , 4 8 3

Sa  i 1 i s a w 6 , 4 0 3 Sem i no 1e 8 , 5 9 0

S u l p h u r 5 , 5 1 6 T a 1a q u a h 9 , 7 0 8

V i n i t a 6 , 7 4 0 Wa g o n e r 6 . 1 9 1

Wa r r  A c r e s 9 , 9 4 0 W e a t h e r f o r d 9 , 6 4 0

# e w o k a 5 , 4 8 0
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3uly 11, 1985

Dear Sir:

As a  g raduate  s tudent a t the University of Oklahoma, D epartm ent of G eography, 
I am in te re s te d , as a part of my docto ra l re sea rach , in investigating  the views of 
w a te r m anagers on municipal w ater conservation  and m anagem ent in Oklahoma.

I would ap p rec ia te  it if you would help me by filling out the  enclosed question- 
a ire  and re tu rn ing  it in the  enclosed stam ped envelope. It is not necessary to 
sign your nam e. It should take  no more than f if te e n  m inutes of your tim e. This 
inform ation will be useful to your community and the  s ta te  in planning fu tu re  
w ater needs. I will be g ra te fu l for your cooperation  w ith the survey.

Sincerely yours.

ABDEL L. ABDALLAH 
Ph. D. C andidate

jnm/ALA

Encl osure
\
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I. How many years have you been employed as a w a te r m anagem ent o ffic ia l?

a. In th is com m unity  years.

b. Total experience  - all lo c a lit ie s  years.

II. What is your education  level?

a  .  High school

b .  Some college

c  .  B.A., B.S.

d .  G raduate  work

III. How can you describe the  adequacy of your m unicipal w ater supply?

a  .  Inadequate (curren t w ater supplies may not m eet fu tu re  needs).

b .  A dequate (cu rren t supplies will m eet fu tu re  needs).

c  .  A bundant.

IV. What does th e  concep t "w ater conservation" m ean from your professional 
p erspec tive?

V. Are th e re  any a lte rn a tiv e  defin itions of the  concep t of w ater conservation 
which have been discussed by your com m unity 's governm ent? If so, please 
describe b riefly .

(PLEASE ANSWER BOTH SIDES OF EACH PAGE.)
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VI. During recen t years w ater u tilitie s  have experienced  varying sorts of 
problem s. P lease ind ica te  the  e x te n t to  which the following problem s have been 
encountered  by your w ater u tility .

Major M oderate Minor No Not
Problem Problem  Problem  Problem C erta in

a. Increased w ater ra te s .

1 2  3 4 5

b. C ap ita l funding.

1 2 3 4 5

c. W ater quality .

1 2 3 4 5

d. W ater quan tity .

1 2 3 4 5

e . W ater losses in th e  system .

1 2 3 4 5

f. The e x te n t of F edera l assis tance  in im plem enting com prehensive w ater 
conservation  program s.

g. The e x te n t of S ta te  assis tance  in prom oting w ater conservation 
program s.

1 2 3 4 5

h. The availab ility  of tra in ed  s ta ff  capable in designing and implementing 
w ater conservation  a lte rn a tiv es .

1 2 3 4 5

i. W ater shortages.

1 2 3 4 5

j. Changes in ra te  s tru c tu re s .

1 2 3 4 5
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Vil. How much prim ary responsibility  for research  e ffo r ts  to  deal w ith m unici
pal w ater supply problem s should be taken  by the  following o rganizations?

Major Mild Minor No
R espon- Respon- R espon- Respon- Not
sib ility  sib ility  sib ility  sib ility  C erta in

a . U niversities

1 2  3 4 3

b. Local W ater U tilities

1 2 3 4 5

c . S ta te  and Local Governm ent w ater resource agencies

1 2 3 4 5

d. F edera l W ater Agencies

1 2 3 4 5

e . P riv a te  C onsultan ts hired by m unicipalities

1 2 3 4 5

Vlll. Which of the  following m easures you may consider for the  fu tu re?

slightly mildly
strongly mildly slightly  not not
in favor in favor in favo r in favor in favor

a . Develop new w ater supply sources (su rface , ground, or both).

1 2 3 4 5

b. Implement w ater conservation  p rac tice s  on a  regular basis.

1 2 3 4 5

c . Limit the  nnmher of w a ter  users applying for new w ater se rv ice . 

1 2 3 4 5

d. T reated  w astew ater reuse for non-drinking purposes.

1 2 3 4 5
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e . Reusing tre a te d  w astew ater for drinking purposes.

1 2 3 4 5

f . T ransferring  w ater from o th er w ater suppliers by establishing some 
type  of agreem ent betw een your community or nearby comm unities.

1 2 3 4 5

g. Im plem entation of tem porary  w ater conservation  m easures to  reduce 
w ater use.

1 2 3 4 5

IX. How frequen tly  does your w ater u tility  cu rren tly  employ th e  following 
m easures?

employ employ do not
regu larly  occasionally  employ

a . A djustm ents in w ater ra te  schedules.

1 2 3

b. Com prehensive system  m etering.

1 2 3

c . P ressu re  reduction  m easure.

1 2 3

d. Prom oting continuous leak d e tec tio n  and repair program .

1 2 3

e .  In sta lla tion  of w ater saving devices.

1 2 3

f . In tensive educational inform ation program dessem ination on w ater 
conservation .

1 2 3

g. W ater reuse/recycling .

1 2 3
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X. How do you ra te  the degree of w ater saving e ffe c tiv en e ss  of the  follow
ing m easures for your m unicipality?

very m oderately  mildly mildly 
in e ffec tiv e  in e ffec tiv e  in e ffec tiv e  e ffe c tiv e

m oderately  very 
e ffe c tiv e  e ffe c tiv e

a . Adjustm ent in w a te r ra te  s tru c tu re s .

1 2  3 4 5 6

b. Com prehensive m etering.

1 2 3 4 5 6

c . P ressure  reduction .

1 2 3 4 5 6

d. Leak d e tec tio n  and repa ir.

1 2 3 4 5 6

e . Abater reuse .

1 2 3 4 5 6

f. Education.

1 2 3 4 5 6

XI. How do you ra te  the  degree  of po litica l a c ce p tab ility  of th e  following 
w ater saving m easures for your m unicipality?

very m oderately  mildly mildly
unaccep- unaccep- unaccep- accep 
tab le  tab le  tab le  tab le

a . Increase w ater ra te s .

1 2 3 4

b. Com prehensive m etering. 

1 2  3 4

c. P ressure  reduc tion .

1 2  3 4

m oderately  very 
a c c e p -  a c c e p -  not
tab le  tab le  ce rta in
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d. Leak d e tec tio n  and rep a ir.

1 2 3 4 5 6 7

e . W ater reuse.

1 2 3 4 5 6 7

f. Education.

1 2 3 4 5 6 7

g. Changes in ra te  s tru c tu re .

1 2 3 4 5 6 7

XII. Would you an tic ip a te  d ifficu lty  in adopting w ater conservation  m easures 
in your community for th e  following reasons?

defin ite ly  probably probably defin itely
yes yes no no

a . Lack of su ffic ien t funds.

1 2  3 4

b. Inab ility /lack  of planning s ta ff  to  design and im plem ent w ater conser
vation  program s.

1 2  3 4

c . Lack of d a ta  base necessary  for form ulating w a te r conservation  
program s.

1 2  3 4

d. P o ten tia l reduction  in the  w ater system 's net revenues.

1 2  3 4

e . Legal constra in ts .

1 2  3 4

f. P o litica l co n stra in ts .

1 2  3 4
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XIII. What type  of assistance would be most benefic ia l to  assist you in planning 
for a  balance betw een w ater demand and supply in your m unicipality?

a  . ___ Financial assistance  in the  form of loans and g ran ts .

b . ___ Technical assistance  in the  form of planning s ta ff  and consulting.

c  . ___ Legal: revisions of ex isting  laws and regulations.

d . ___ O th ers , p lease specify .

XIV. P lease  ind ica te  ac tions you would like to  see in itia ted  on a  s ta tew ide  
basis in Oklahoma to prom ote w ater conservation .
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