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ABSTRACT

This re sea rch  I s  concerned with land  uses and land use change 

a s so c ia te d  w ith ru ra l  w ater  d i s t r i c t s  in Oklahoma. The o b je c t iv e s  a re :  

(1) to  e s t a b l i s h  th e  land  uses o f  s e le c te d  areas  o f  Oklahoma e x is t in g  

p r io r  to  th e  o rg a n iz a t io n  o f  ru ra l  w ater d i s t r i c t s ;  (2) to  e s ta b l i s h  

c u r re n t  land uses o f  th e  same s e le c ted  a r e a s ;  (3) to  compare land use 

changes o f  ru ra l  w ater  d i s t r i c t  areas to  land use changes o f  a ssoc ia ted  

con tro l  a re a s ;  and, (4) to  recommend a p p ro p r ia te  approaches to  reduce 

th e  conversion  o f  p re s e n t  a g r ic u l tu ra l  land  to  n o n -a g r ic u l tu ra l  

purposes.

A eria l photographs fo r  time periods  p r io r  to  ru ra l  water 

d i s t r i c t  development compared with a e r i a l  photographs updated by means 

o f  f i e l d  mapping o f  th e  same sampled a reas  revea led  b a s ic  changes have 

occurred  in  th e  land uses o f  ru ra l  Oklahoma. Land use change an a ly s is  

in d ic a te s  t h a t  th e  t r a d i t i o n a l  ru ra l  c h a ra c te r  o f  Oklahoma i s  slowly 

changing, e s p e c ia l ly  where ru ra l  water d i s t r i c t s  have made po tab le  w ater 

su p p l ie s  f o r  domestic purposes a v a i la b le .  In th e se  a reas  population is  

in c reas in g  as new housing u n i ts  are  being c o n s tru c te d .  At th e  same 

tim e, o th e r  land uses a re  a lso  changing, a t  l e a s t  in  p a r t ,  as a r e s u l t  

o f  t h i s  popu la tion  grow th, and p o te n t ia l  f o r  fu tu re  popu la tion  growth. 

These popu la tion  in c re a se s  and re s u l t in g  u rb a n - l ik e  growth have 

c re a te d  major and uncoordinated changes in  th e  land use p a t te rn s  o r

xi



ru ra l  Oklahoma. The major source o f  land f o r  t h i s  u rb an - l ik e  expansion 

has been a g r i c u l tu r a l  in n a tu re .  A sequence from cropland to  p as tu re  

( id l e  in  many cases)  to  r e s id e n t i a l  i s  well developed in  ru ra l  w ater 

d i s t r i c t s .

x n



FOREWARD

The ru ra l  landscape i s  ever changing. Not too many y e a rs  ago 

t h i s  change was r e l a t i v e l y  slow and r a th e r  homogenous. More r e c e n t ly ,  

and e s p e c ia l ly  near th e  n a t io n 's  urban a re a s ,  t h i s  change has taken on 

a g re a te r  heterogenous c h a ra c te r .  To say th e  l e a s t ,  th e  ru ra l  lan d 

scape i s  more dynamic today than ever be fo re .

A major cause o f  such change is  d i r e c t l y  r e la te d  to  urban 

growth i t s e l f .  Several aspec ts  o f  urban growth bear on ru ra l  land uses. 

The ac tua l physical expansion o f  res idences  re q u ire s  in c re a s in g ly  la rg e  

acreages o f  once ru ra l  land. Other forms o f  urban growth a re  l ikew ise  

e v id e n t ,  such a s :  r e s e rv o i r s  fo r  urban w ater  supply ; t r a n s p o r ta t io n  

f a c i l i t i e s ;  r e c re a t io n  a re a s ,  e t c .  An a d d i t io n a l  type o f  suburban 

spraw l, " le ap fro g g in g ,"  has a lso  become more widespread. This involves 

s c a t te r e d  housing developments o r  even in d iv id u a l homes o f  non-farm 

popula tions sep a ra ted  from th e  urban c e n te r  by an expanse o f  land not 

used fo r  urban fu n c t io n s .

A ssocia ted  w ith  these  v i s u a l ly  obvious urban land uses a r e  the  

unseen com petitions fo r  land use. Land p r ic e s  r i s e  everywhere urban 

land uses compete o r  even p o te n t i a l ly  compete with t r a d i t i o n a l l y  ru ra l  

land uses .  Often taxes  are  a f fe c te d  by t h i s  com petition . The r e s u l t  

o f  such com petition  and tax  s t r u c tu r e  might be to  allow land to  be

x i i i



id le d .  S p ecu la t io n ,  l ik e w ise ,  c o n t r ib u te s  to  th e  Id l in g  o f  such land 

u n i t s .  The idea i s  to  in v e s t  th e  minimum c a p i ta l  p o s s ib le  u n t i l  th e  

land p a rce l  may be sold  to  a d eve lope r  f o r  housing a d d i t io n s  o r  some 

o th e r  such urban use.

T h is  s tudy i s  a d e s c r ip t i v e  a n a ly s is  o f  th e  e x te n t  and types o f  

land use changes occurring  in  a s s o c ia t io n  with ru ra l  w ater d i s t r i c t s  

in  Oklahoma. Samples r e p r e s e n ta t iv e  o f  th e  s t a t e  were taken both 

a long and some d is tan ce  from r u r a l  w a ter  d i s t r i c t s  l in e s  o f  s e rv ice  to  

compare th e  land use changes o c c u r r in g .  Aerial photographs a re  used to  

id e n t i f y  th e  land uses p r io r  to  ru r a l  w ater d i s t r i c t  development fo r  

each s e t  o f  samples. F ie ld  a n a ly s i s  along with more re c en t  a e r ia l  

photographs was u t i l i z e d  to  de term ine p re sen t land uses in  th e se  same 

sam ples. The r e s u l t s  allow a comparison of change in  th e  water 

d i s t r i c t s  across  the s t a t e  and between water d i s t r i c t s  and ru ra l  a reas  

w ithou t th e se  i n s t i t u t i o n s .
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IMPACT OF RURAL WATER DISTRICTS ON LAND USE CHANGE IN OKLAHOMA

CHAPTER I 

INTRODUCTION TO THE PROBLEM

The r u r a l  w ater d i s t r i c t  i s  today a s tandard  o rg an iza t io n  fo r  

ad m in is te r in g  w ater  in ru ra l  a re a s .  T y p ic a l ly ,  i t  i s  a pub lic  e n t i ty  

th a t  can e n te r  in to  c o n tra c ts  and hold pu b lic  funds ; in  some cases i t  

may even have tax ing  powers. For th e  p a s t  seventeen y e a r s ,  th e re  has 

been a " ru ra l  w ater  d i s t r i c t  movement" in  th e  United S t a t e s .  This 

movement reached a m iles tone  in 1976 w ith  th e  e s tab lish m en t o f  a 

National Rural Water A ssoc ia tion .

This movement b a s ic a l ly  began in  Oklahoma, in  1962, when th a t  

s t a t e  passed l e g i s l a t i o n  allowing such d i s t r i c t s  to  be formed i f  two or 

more r e s id e n ts  could rece iv e  a hearing  and ob ta in  th e  necessa ry  order 

from the  county governing body.^ Once e s ta b l i s h e d ,  th e  d i s t r i c t  was 

au tho rized  to  op e ra te  community w ater  systems and was e l i g i b l e  fo r  

Farmers Home A dm in is tra tion  (FmHA) loans and g ra n ts .

^Oklahoma S ta tu te s  a t  Large, "Rural Water D i s t r i c t  A ct."  Laws 
1963, c . 266, Sec. 1.
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This re sea rch  i s  concerned w ith  land use and land use changes

a s so c ia te d  w ith  ru r a l  water d i s t r i c t s  in  th e  s t a t e  o f  Oklahoma.

S u f f i c i e n t  tim e has e lapsed  to  y ie ld  any observable  impacts t h a t  have

occurred . Although a la rge  body o f  l i t e r a t u r e  i s  a v a i la b le  regard ing

urban growth and ru ra l  land use as well as t h e i r  changing p a t t e r n s ,

only sc a n t  a t t e n t io n  has been a ffo rded  ru ra l  w ater  d i s t r i c t s  (RWD).

In ru r a l  America today a number o f  land use changes a re

ev id en t .  On a n a tio n a l  s c a le ,  however, l i t t l e  change i s  expected to

occur between major land use c a te g o r ie s .  Change w ith in  each land use

i s  l i k e ly  to  be more im portant. The a re a  o f  land used f o r  a g r i c u l tu r e ,

f o r  example, w il l  change r e l a t i v e ly  l i t t l e ,  but th e  in t e n s i t y  o f  i t s

use w il l  change g r e a t ly .  G enera lly , th e  same s i tu a t io n  p re v a i l s  f o r  
2

a l l  land uses .

This s c a le  o f  a n a ly s is ,  though, i s  no t overly  meaningful when 

one co n sid e rs  th e  more basic  changes t h a t  in r e a l i t y  are ta k in g  p lace
3

in ru ra l  America. Rex Campbell po in ted  o u t ,  f o r  example, t h a t  the 

trademark o f  ru ra l  communities, homogeniety, has la rg e ly  d isappeared .

No longer a re  ru ra l  in h a b i ta n t s ,  o r  ru ra l  land uses o f  th e  same general 

a rea  b a s ic a l ly  s im i la r .  Today th e  s i t u a t io n  q u i te  o f ten  i s  one of 

v a s t ly  d i f f e r e n t  land uses found s id e - b y - s ide. At th e  same tim e , th e  

in h a b i ta n ts  o f  these  land a reas  may be v i r t u a l l y  worlds a p a r t  from a 

socio-economic s tan d p o in t .  The change t h a t  has taken p lace  to  y ie ld

2
Maricn Clawson, Policy D irec tio n s  f o r  U.S. A g ricu ltu re  

(Baltim ore: Resources fo r  th e  F u tu re , by Johns Hopkins P re s s ,  1968),
pp. 90-92.

3
Rex Campbell, "Beyond the  Suburbs: The Changing Rural Scene," 

in  Amos Hawley and Vincent Rock, M etropolitan  America in Contemporary 
P e rspec tive  (N.Y.: John Wiley and Sons, 1975), p. 119.
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t h i s  in c re a s in g ly  more heterogeneous landscape has no t ceased— indeed, 

i f  any th ing , i t  has a c c e le ra te d .

Clawson, e t  a j f  in 1960 p re d ic te d  t h a t  acreages used f o r  urban 

purposes would more than doub le , as would acreage f o r  s p e c ia l iz e d  

re c re a t io n  purposes, by th e  y e a r  2000. In a d d i t io n ,  they p re d ic te d  

inc reases  in  such land uses as t r a n s p o r t a t i o n ,  w a ter  management, and 

w i ld l i f e  p re se rv a t io n  a re a s .  I t  was a lso  p re d ic ted  t h a t  acreage 

decreases would occur in th e  fo llow ing ; c rop land , f o r e s t r y  and 

p a s tu re .  Omitted from t h e s e ' s t i l l  r a th e r  g e n e ra l iz ed  c a te g o r ie s  i s  

ru ra l  r e s id e n t i a l  usage a p a r t  from urban e x ten s io n . No h in t  o f  change 

i s  in d ic a ted  in  Clawson's a n a ly s is .

The United S ta te s  Department o f  A g r ic u l tu re  (U.S.D.A.) has a lso
5

prepared a s e t  of land use p r o je c t io n s .  These p ro je c t io n s  were made 

to  1980. This re p o r t  e s t im ated  gross s h i f t s ,  o r  s h i f t s  in land in to  

and out o f  each use ,  as well as n e t  s h i f t s .  I t  es tim ated  t h a t  17 

m il l io n  acres  would be added to  cropland between 1969 and 1980, while  

68 m il l io n  acres  would be taken o u t—o r a n e t  outward s h i f t  o f  51 

m il l io n  a c re s .  S im ila r  f ig u re s  were p resen ted  f o r  a number o f  o th e r  

a g r i c u l tu r a l  c a te g o r ie s .  These p r o je c t io n s ,  th e n ,  were h igher than  

those d iscussed  e a r l i e r  fo r  Clawson.

The U.S.D.A., a l s o ,  d id  no t speak to  changes a sso c ia te d  w ith  

ru ra l  re s id en ces .  One o f  the  few such re fe re n ce s  i s  made by Clawson,®

^Marion Clawson, e ^  , Land fo r  th e  Future (Baltim ore: 
Resources f o r  the F u tu re , by Johns Hopkins P re s s ,  1960), p. 477.

®Land and Water Resources—A Policy  Guide (Washington, D.C.: 
United S ta te s  Department of A g r ic u l tu re ,  May 1962).

®Clawson, Policy  D irec tio n s  fo r  U.S. A g r ic u l tu re ,  lo c .  c i t . ,
p. 287.
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by d e f a u l t .  As a s id e  note  in desc rib in g  the  decrease  in  farm numbers 

and in c re a se  in  t h e i r  s i z e s  due to  c o n so l id a t io n ,  he notes  t h a t  

farmsteads w i l l  be abandoned, and even though o th e r  fam houses w il l  

continue to  be l iv e d  i n ,  while the  occupants work e lsew here, i t  i s  

doubtful t h a t  they  w il l  be rep laced . In a l a t e r  redeeming s ta tem en t 

Clawson does acknowledge t h a t  near urban a reas  t h i s  may no t be th e  

c a se .^  He p o in ts  ou t t h a t  ru ra l  a reas  w ith in  25 m iles o f  c i t i e s  w ith  a 

popula tion  o f  2500 o r  more w ill experience q u i te  d i f f e r e n t  changes. He 

even suggests  t h a t  t h i s  25-mile l im i t  might be pushed back due to  a 

w il l in g n ess  o f  commuters to  d rive  f a r t h e r  to  t h e i r  jo b s .  Clawson has 

obviously n o t ,  in  th e se  passages, grasped th e  f u l l  dynamics o f  ru ra l  

land use change and e s p e c ia l ly  the  degree to  which ru ra l  res idences  are  

in c reas ing  in  many p a r t s  o f  the n a tio n .

The con tinued  lo s s  o f  lands well s u i te d  to  the  production o f  

food, fo ra g e ,  f i b e r ,  and tim ber, and th e  probable degradation  o f  th e  

environment r e s u l t i n g  from those lo s s e s ,  i s  a m a tte r  o f  growing concern 

to  the  American people. Major concern revo lves  around good 

a g r i c u l tu r a l  land and th e  long-range need to  r e t a in  t h e i r  p roductive  

c a p a c i t i e s .  P r a c t ic e s  t h a t  r e s u l t  in  i r r e v e r s ib l e  land use change ' 

r e p re se n t  a lo s s  o f  a va luab le  n a tu ra l  re so u rce .  The process i s  la rg e  

sca le  in  some lo ca l  a re a s .  N a tio n a l ly ,  in d iv idua l lo sse s  seem s m a l l ,  

bu t ag g reg a te ly  they may adversely  impact domestic and in te rn a t io n a l  

p roduction .

At a l l  l e v e l s  o f  an a ly s is  th e re  i s  growing concern t h a t  a la rg e  

p roportion  o f  th e  b e s t  land fo r  farming in  th e  United S ta te s  i s  a lread y

^ I b i d . ,  p. 288.
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under c u l t i v a t i o n .  A r e c e n t ly  completed s tudy o f  p o te n t ia l  c rop land  by
O

the  So il  Conservation S e rv ice  (SOS) in d ic a te d  th a t  th e  United S ta te s  

has only about 111 m il l io n  acres  o f  p o te n t ia l  cropland l e f t —land  t h a t  

i s  in  o th e r  good uses but i s  well s u i t e d  and a v a i la b le  f o r  conversion  

to  farming i f  needed.

This t o t a l  i s  cons ide rab ly  lower than  re c en t  e s t im ates  by
q

o th e rs  and f a r  below th e  e s t im ate  d e r iv ed  from th e  1967 Conservation 

Needs Inventory  conducted by the  United S ta te s  Department o f  

A g r ic u l tu re .^ ^

A la rg e  p ro p o r t io n  o f  the  b e s t  farmland in the  United S ta te s  i s  

a lready  under c u l t i v a t i o n .  William Johnson^^ argues in  response to  

o p t im is t ic  te s t im o n ie s  t h a t  th e re  i s  need f o r  concern, s u b s ta n t i a t in g  

h is  s ta tem en t he makes th re e  p o in ts .  F i r s t ,  c u r re n t  s tu d ie s  sugges t  

t h a t  average crop y ie ld s  may be enhanced over th e  next 20 y e a r s —but 

not to  th e  same e x te n t  o f  th e  p a s t  20 to  30 y e a rs .  Secondly, he argues 

t h a t  th e re  i s  evidence t h a t  the  United S ta te s  population  growth i s  

slowing down, but t o t a l  popu la tion  w i l l  continue  to  grow f o r  some tim e. 

At the  same t im e , per c a p i t a  income w il l  in c re a se .  Rising p o pu la tion

®U.S. Department o f  A g r ic u l tu re ,  S.C.S. Finds 111 M ill io n  More 
Acres Could Be Converted to  Crops, P ress r e le a s e  #1832-76 (Washington, 
D.C., 1976).

0
Economic Research S e rv ice ,  U.S. Department o f  A g r ic u l tu re ,  

Farmland; Will There Be Enough? ERS-584 (Washington, D.C., 1975).

^^U.S. Department o f  A g r ic u l tu re ,  Basic S t a t i s t i c s ,  N ational 
Inventory  o f  So il  and Water Conservation Needs, 1967, S t a t .  B u l t .  401 
(Washington, D .C ., 1971).

11William Johnson, "What Has Been Happening in Land Use in  
America and What Are th e  P r o je c t io n s ,"  Journal o f  Animal S c ie n ce , Vol. 
45, #6 (1977), pp. 1469-1475.
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and la rg e  income a re  e a s i ly  t r a n s l a t e d  in to  in c reased  demand fo r  food

and f o r  h ig h e r -q u a l i ty  food. F in a l ly ,  he f e e l s  t h a t  demand f o r  North

American food from developing c o u n tr ie s  w i l l  con tinue  to  r i s e .

Johnson a d d i t io n a l ly  argues t h a t  we w i l l  be fac ing  a c r i s i s

in  p roductive  c a p a b i l i ty  in  only a few y e a r s .  He says t h a t  ". . . we

have a very few y ears  in which to  b u ild  a p ro te c t iv e  fence  around a

prec ious p o te n t ia l  cropland r e s e rv e ,  o r  lo se  i t  f o r  a l l  t im e ."

Most a u t h o r i t i e s ,  th e n ,  agree t h a t  p re s e rv a t io n  o f a g r i c u l tu r a l

lands should be a c en tra l  goal o f  th e  American n a t io n .  Those concerned

w ith  removal o f  prime a g r ic u l tu r a l  lands from production  see a

weakening o f  th e  a g r ic u l tu ra l  economy a t  l e a s t  r e g io n a l ly  i f  not

n a t io n a l ly ,  c re a t io n  of upward p ressu res  on food and f i b e r  p r i c e s ,  and

th e  d i s lo c a t io n  o f  ind iv idua l farmers and ran ch e rs .  Some a lso  view th e

p re se rv a t io n  o f  prime lands as a means o f  avoiding dependence on o th e r

c o u n tr ie s  f o r  b a s ic  n e c e s s i t i e s ,  co n ta in in g  urban sp raw l, and

13m ain ta in ing  resou rce  conservation  a re a s .

The Environmental P ro tec t io n  Agency^^ i s  l ik e w ise  concerned. 

O f f i c i a l s  have re c e n t ly  expressed t h e i r  f e a r s  rega rd ing  th e  env iron

mental c o s ts  o f  ta k in g  good a g r i c u l tu r a l  land  o u t  o f  p ro d u c tio n , s in ce  

i t  req u ire s  l e s s  chemical t rea tm en t and i s  th e  land l e a s t  prone to  

e ro s io n .

^ ^ I b id . ,  p. 1472.

13David Hansen and Seymour Schwartz, "Prime Land P rese rv a t io n :  
The C a l i fo rn ia  Land Conservation Act," Journal o f  So il and Water 
Conservation (September-October, 1976), p. 198.

^^Tom J o r l i n g ,  "P ro tec t in g  Land Resources f o r  Food and L iv ing ,"  
Journal o f  So il and Water Conservation (September-October, 1978), 
p. 213.
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Perhaps th e  most compelling j u s t i f i c a t i o n  fo r  increased  concern 

about th e  conversion o f  a g r ic u l tu ra l  land to  o th e r  uses comes not from 

th e  n a tio n a l  p e r s p e c t iv e ,  but from th e  s t a t e  and local p e rsp ec t iv e .  

Maintenance o f  land in  a g r i c u l tu r a l  uses may serve  important p ub lic  

purposes which a re  n o t  re a d i ly  apparen t when viewing the  s i tu a t io n  from 

th e  n a tio n a l  p e r s p e c t iv e .  A g ricu ltu re  i s  c ru c ia l  to  the economy o f  

many s t a t e s  and m u n ic ip a l i t i e s .  In a d d i t io n ,  continued use o f  land fo r  

a g r i c u l tu r e  may be h e lp fu l  in m ain ta in ing  a i r  and water q u a l i ty  in  many 

a re a s .

A sequence may g en e ra l ly  be i d e n t i f i e d  to  desc ribe  th e  f e a r  

many have about th e  lack  o f  p re se rv a tio n  o f  a g r ic u l tu r a l  land . Farmers 

on th e  urban f r in g e  observe development o c c u r r in g ,  d iscover th e  s e l l in g  

p r ic e  o f  the  la n d ,  hope to  s e l l  t h e i r  land a t  th e  same p r ic e ,  and hold 

o f f  making c o s t ly  new investm ents .^^  A l le e ,  e;t ^ . , i  noted t h a t  ". . . 

too  many farmers may decide  a g a in s t  new r e a l  e s t a t e  investments t h a t  

would m ain tain  t h e i r  com petitiveness and in c re a se  p ro d u c t iv i ty  and
Ih 17

c u r re n t  incomes w ith  which to  pay holding c o s t s . "  Libby m aintained 

th a t  " . . . f a r  more land is  a f fe c ted  by th e  p o s s ib i l i t y  of development 

p o te n t ia l  when land a l lo c a t io n  r e l i e s  e n t i r e l y  on a land market r e p le te  

with m is in fo rm atio n ."

P. Vogel and A. J .  Hahn, "On th e  P rese rva tion  o f  
A g r ic u l tu ra l  Land," Land Economics, Vol. 8 (1972), pp. 190-193.

^®David A l le e ,  e t  , Toward th e  Year 1985: The Conversion o f 
Land to  Urban Use in New York S t a t e . Special S e r ie s  #8 ( I th ic a ;  New 
York S ta te  College o f  A g r ic u l tu re ,  Cornell U n iv e rs i ty ,  1970).

^^Lawrence Libby, "Land Use Po licy : Im plica tions  fo r  Commercial
A g r ic u l tu re ,"  American Journal o f  A g r ic u l tu ra l  Economics, Vol. 56 
(1974), pp. 1143-1152.
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Melvin Cotner ' summed up t h i s  argument by making the  fo llow ing

p o in t :

F i r s t ,  th e re  i s  an in c re a s in g  amount o f  in terdependence 
between land uses and among regions in the  use o f  land.
Second, th e  t r a d i t i o n a l  market system may n o t  always be 
s u f f i c i e n t  in providing f o r  the  wise use o f  our lands.
T h ird ,  land use planning and th e  coord ina tion  o f  programs 
a t  th e  n a t io n a l ,  s t a t e ,  and local le v e ls  a re  e s s e n t i a l  i f
we a re  to  make wise use o f  our lands. F ou r th , e f f o r t s  to
l i m i t  th e  unwise conversion  o f a g r ic u l tu ra l  lands to  o ther 
uses a r e  in  the  p ub lic  i n t e r e s t .  Our most p roduc tive  lands 
should  no t be withdrawn from a g r ic u l tu r e  w ith o u t  f u l l  
co n s id e ra t io n  of th e  impact o f  such a c t io n s .

I t  i s  apparent from an an a ly s is  o f  th e  l i t e r a t u r e ,  t h a t  th e  

g r e a t e s t  concern o f  those  working with ru ra l  land use and land use 

change i s  th e  lo s s  o f  a g r i c u l tu r a l  land , and t h a t  th e  major concern i s

lo s s  to  urban encroachment. There have been many a t te m p ts , s ince  as

e a r ly  as 1960, to  exp la in  and co n tro l  i n e f f i c i e n t  p a t te rn s  in suburban 

land use. These land use p a t te r n s  a re  th e  r e s u l t  o f  many fa c to rs  

op era ting  a t  d i f f e r e n t  le v e ls  o f  government.

The sources o f  urban encroachment in to  ru r a l  America are

d iv e r s e ,  and a number o f  t re n d s  may be i d e n t i f i e d .  N a tio n a l ly ,  fo r

example, programs o f th e  Federal Housing A dm in is tra t io n ,  Veterans

A d m in is tra t io n ,  and Department o f  Housing and Urban Development

19c o n t r ib u te  t o  such encroachment. The Federal Government, through 

th e se  a g e n c ie s ,  has supported th e  home-building in d u s try  and helped 

c i t i z e n s  to  buy homes, g r e a t ly  s t im u la t in g  the  r a t e  o f  subu rban iza tion .

18Melvin Cotner, "Why Preserve A g ric u l tu ra l  Lands?" Journal o f
So il and Water Conservation (September-October, 1976), p. 203. 

19Marion Clawson, Suburban Land Conversi 
S t a t e s , (B altim ore : Johns Hopkins P re s s ,  1971).



L o :: i  grow th, l ik ew ise ,  i s  th e  r e s u l t  o f  many f a c t o r s :  access 
20to  highway f a c i l i t i e s ;  d ec is io n s  by bankers ,  c r e d i t  f i r m s ,  and

21 22 p r iv a te  c i t i z e n s ;  and access to  s a n i t a r y  sewer f a c i l i t i e s .  These

f a r  ranging s e r v i c e s ,  th en , c o n s t i tu t e  th e  b as ic  framework around which

local urban expansion i s  based. Without the  se rv ice s  suggested  above,

and o th e r s ,  urban expansion would be g r e a t ly  decreased o r  n o n -e x is te n t .

Other avenues f o r  housing th e  urban popu la tion  would have t o  be found.

An even more fundamental and y e t  encompassing r a t i o n a l e  f o r

urban expansion i s  given by Zimolzak and S ta n s f ie ld . ’%  "Yet suburbia

continues to  expand because th e  a t t r a c t i o n s  o f  s in g le - fa m ily  houses s e t

in  landscaped grounds with p r iv a te  y a r d s ,  o f f - s t r e e t  p a rk in g ,  newer

sch o o ls ,  and e a s i ly  a c c e ss ib le  shopping and l e i s u r e  a c t i v i t i e s  f a r
23

outweigh commuting and f in a n c ia l  s t r a i n s  fo r  many." This s ta te m e n t ,  

then , e i t h e r  s t a t e s  o r  in fe r s  many o f  th e  reasons f o r  urban growth.

Urban expansion , sprawl,^* does not denote a s in g le ,  

homogeneous land use—indeed, a v a r ie ty  o f  forms are

20Richard Twark, A P red ic t iv e  Model o f  Economic Development a t  
Non-Urban In te rchange  S i te s  on Pennsylvanian I n t e r s t a t e  Highways, 
(U n ivers ity  Park: Department o f  Business L o g is t ic s ,  Pennsylvania S ta te  
U n iv e rs i ty ,  1967).

21Clawson, Suburban Land Conversion, l o c . c i t .
22

J e f f e r y  S tansbury , "Suburban Growth: A Case S tudy ,"  
Population B u l l e t i n , Vol. 28, #1 (1972), p. 42.

23C hester Zimolzak and Charles S ta n s f ie ld ,  J r . ,  The Human 
Landscape: Geography and Culture (Columbus, Ohio: Charles M err i l l  
Publishing C o . , 1979), p. 248.

^^Sprawl i s  defined by Raymond Murphy (The American C ity :  An
Urban Geography, 2nd e d . ,  N.Y.: McGraw-Hill, 1974, p. 499) as "The 
continuous expansion th a t  goes on around the  average la rg e  c i t y  w ith  a 
b e l t  o f  land always in  the  process o f  conversion from r u r a l  to  urban 
use.
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25e v id en t .  The two most o f ten  d iscu ssed  a re  the  low -density  continuous

development o f  th e  urban f r in g e  and ribbon-developments. A t h i r d  form,

le s s  o f te n  d esc r ib ed  in  th e  l i t e r a t u r e ,  bu t n ev er th e le ss  v i t a l  to

understanding  th e  changing land use p a t te rn s  o f  ru ra l  America, i s

exurban, o r  le ap f ro g g in g ,  expansions.

This l a t t e r  form o f  land use i s  o f  growing concern to  ru ra l

land use rs  because o f  i t s  d i r e c t  r e l a t io n s h ip  to  land a v a i l a b i l i t y .
26

Murphy p o in ts  ou t t h a t  " leap frog"  expansion c o n s is ts  o f  d iscon tinuous

though compact patches of urban uses in  an e s s e n t i a l l y  ru ra l  m a tr ix .

Robert Huefner e t  ^  in d iscu ss in g  suburban expansion in  th e  v a l le y s

o f  th e  Wasatch F ron t along th e  Great S a l t  Lake, pointed out t h a t  i t  was

the  s p o t t in g  o f  su b d iv is io n s  " . . .  through these  v a lley s  in  a

s c a t t e r e d  p a t te rn  t h a t  commits a t  l e a s t  tw ice as much land as

necessary  to  urban development, overruns th e  s t a t e s '  most p roduc tive

farm land, and fo rce s  th e  spreading o f inadequate and poorly f inanced
2 7se rv ic e s  across  vacant f i e ld s  to  se rv e  th e  s c a t te r e d  developments"

(emphasis added).

Exurbia i s  expected to  in c re a se  in  importance with a g r e a te r

28impact on the  r u r a l  landscape. For th e  most p a r t ,  exurb ia  i s  

composed o f  non-farm popula tions t h i n l y  s e t t l e d  in e i t h e r  th e  most

25Raymond Murphy, The American C ity :  An Urban Geography, 2nd 
ed. (New York: McGraw-Hill, 1974), p. 499.

Z^ibid.
27

Robert Huefner e ^  al^, "U tah 's  Support fo r  Land Use P lanning: 
F ra g i le  as th e  Landscape," Journal of Soil and Water Conservation (May- 
June, 1975), pp. 112-225.

28Clawson, Suburban Land Conversion, lo c .  c i t . ,  p. 54.
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ru ra l  p a r t s  o f  th e  suburban f r in g e  o r  p a s t  t h i s  f r in g e  in to  ru ra l

America. E i th e r  in groups, such as su b d iv is io n s ,  o r  as in d iv id u a l

re s id e n c e s ,  exurb ia  i s  expanding and ta k in g  up l a r g e r  acreages  o f  land

t h a t  were o f ten  in  form erly a g r i c u l tu r a l  c a p a c i t i e s .  C h a r a c te r i s t i c  o f

t h i s  form o f  urban expansion, farm ers in  evolving exurban a reas  tend to

s e l l  o f f  road f ro n ta g e s ,  p iece  by p ie c e ,  r e ta in in g  ownership o f  the
29bulk o f  th e  acreage much lo n g e r ,  r e s u l t i n g  in th e  e v o lu t io n  o f  a 

l i n e a r  exurban p a t te rn  amid a ru ra l  background. Land away from the  

road system o f ten  i s  kept in th e  same land use as p r io r  to  exurban 

in t r u s io n .  As t h i s  exurban growth c o n t in u e s ,  th ese  i n t e r i o r  land 

p a rce ls  may be subdivided fo r  r e s i d e n t i a l  purposes—suburb ia  would have 

then overtaken  ex u rb ia . Exurbia then  moves f a r th e r  a f i e l d  and the  

process c o n tin u es .

Rural land uses and suburban expansion, o r  more a p p ro p r ia te ly  

exurban expansion , a re  v i t a l l y  l in k e d .  There i s  a growing concern as 

to  what th e  outcome might hold fo r  t h e  American p u b l ic ,  even in  the  

near f u tu r e .  Any new programs t h a t  would have an impact on the  

outcome o f  t h i s  land use e v o lu tio n  should  be thoroughly  s tu d ie d  and 

unders tood . One such program i s  th e  ru r a l  w ater d i s t r i c t  (RWD). The 

in c re a s in g  a v a i l a b i l i t y  o f  good q u a l i t y  w ater in s u f f i c i e n t  q u a n t i t i e s  

f o r  dom estic  use makes those ru ra l  w a te r  d i s t r i c t s  e s p e c ia l l y  a t t r a c 

t i v e  to  th e  p o te n t ia l  exurban r e s id e n t .

29Zimolzak, lo c .  c i t .
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Statement o f  the  Problem

The ru r a l  w ater  system program in  Oklahoma was i n i t i a t e d  in 

1964, and as o f  Janua ry , 1975, th e re  e x is te d  318 ru ra l  w ater d i s t r i c t s .  

Most o f  these  systems have been b u i l t  p r im a r i ly  to  meet the w ater needs 

o f  the  lo ca l  r e s i d e n t s ,  with some expansion allowance f o r  fu tu re  

popula tion  growth. In 1975 Oklahoma ranked th i r d  among the  s t a t e s  in  

t o t a l  number o f  ru ra l  w ater  d i s t r i c t s .  These systems serve small 

towns, ru ra l  communities, or both.^® Since t h e i r  in c ep t io n ,  ample time 

has e lapsed  fo r  some b as ic  land use changes to  have occurred in  the  

ru ra l  a reas  served  by th e se  w ater systems.

This s tu d y 's  primary concern i s  to  in v e s t ig a te  th e  land use 

c h a r a c t e r i s t i c s  and some im plica tions  o f  ru ra l  w ater d i s t r i c t  

development in Oklahoma. More s p e c i f i c a l l y ,  t h i s  study seeks to  d e te r 

mine th e  major t re n d s  i n ,  and the  e x te n t  o f ,  land use change w ith in  

ru ra l  w ater d i s t r i c t s  and to  compare th e se  to  land use changes away 

from th e  ru ra l  w a ter  d i s t r i c t  l in e s  o f  s e r v ic e .

O bjectives

The o b je c t iv e  o f  t h i s  study was to  determine i f  land use change 

w ith in  ru ra l  w a ter  d i s t r i c t s  has g e n e ra l ly  d i f f e r e d  from change along 

ru ra l  w ater d i s t r i c t  l in e s  of s e rv ice .  S p e c i f i c a l l y ,  an attem pt has 

been made to  s tu d y ,  and to  quan tify  where p o s s ib le ,  changes in  

i d e n t i f i e d  land use ca te g o r ie s  and changes in th e  number o f  housing 

u n its  o f  th e  s tudy  a re a .

Daniel Badger and Gordon S lo g g e t t ,  Economics and Growth o f 
Rural Water Systems in Oklahoma, B u l le t in  B-17 ( S t i l lw a te r ,  Oklahoma: 
Oklahoma S ta te  U n iv e rs i ty  Experiment S t a t i o n ,  1974).
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A number o f  s p e c i f i c  o b je c t iv e s  were i d e n t i f i e d :

1. To e s t a b l i s h  th e  land uses o f  s e le c te d  a reas  o f  Oklahoma 

e x is t in g  p r io r  to  th e  o rg an iza tio n  o f  ru ra l  w ater 

d i s t r i c t s .

The I n t e n t  here  was to  provide a base from which to  measure 

change w ith in  and away from ru ra l  water d i s t r i c t s .

2. To e s t a b l i s h  c u r r e n t  land uses o f  th e  same s e le c te d  a reas .  

The i n t e n t  here  was to  g a th er  d a ta  to  be compared to  p rev iously  

ga thered  inform ation  regarding land uses o f  th e  sampled a re a s .  

This da ta  was gathered  in  1978, some e ig h teen  years  a f t e r  the  

f i r s t  inform ation source .

3. To compare land use changes o f  RWD a re a s  to  land use 

changes in  a sso c ia te d  con tro l a re a s .

The in t e n t  here  i s  to  measure th e  d i f f e r e n c e s  in land uses 

w ith in  and away from ru ra l  w ater d i s t r i c t s  sampled.

4 . To recommend ap p ro p r ia te  approaches to  reduce the  

conversion of p re se n t  a g r ic u l tu ra l  land  to  n o n -a g r ic u l tu ra l  

purposes.

The i n t e n t  i s  to  provide l e g i s l a t i v e  a g en c ie s ,  and o th e rs ,  

in s ig h ts  in to  how the  flow o f a g r i c u l tu r a l  land to  o the r  uses 

may be reduced where deemed necessary .

Methodology

31Within th re e  s u b - s t a te  planning d i s t r i c t s  a sampling of w ater  

d i s t r i c t s  were chosen by th e  au thor to  be re p re s e n ta t iv e  o f  the

31A s u b - s t a t e  planning d i s t r i c t  i s  a c l u s t e r  o f  counties  
grouped to g e th e r  fo r  th e  purpose o f  g re a te r  than lo ca l  planning 
e f f o r t s .
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c h a ra c te r  o f  the  s t a t e  o f  Oklahoma and to  provide th e  b a s is  f o r  land 

use a n a ly s is  (see  Figure 1 -1 ) .  These th re e  a re :  D i s t r i c t  #1, 

N ortheastern  Counties o f  Oklahoma (NECO), re p re sen tin g  n o r th e a s te rn  

Oklahoma; D i s t r i c t  #3, Kiamichi Economic D i s t r i c t  o f  Oklahoma (KEDO), 

rep re se n t in g  so u th ea s te rn  Oklahoma; and D i s t r i c t  #9, A ssoc ia tion  o f  

South Central Oklahoma Governments (ASCOG), re p re se n t in g  western  

Oklahoma.

The sample was su b jec ted  to  c e r t a in  l im i t a t i o n s .  F i r s t ,  s in ce  

th e  focus i s  on r u r a l  land use change, th e  d i s t r i c t s  from which samples 

were to  be chosen had to  be predominantly r u r a l ;  i . e . ,  a l l  ru r a l  w ater 

d i s t r i c t s  se rv in g  inco rpo ra ted  towns, whether in  t o t a l  o r  where th e  

town was the  major u ser o f  the  w ater system , measured in m iles  o f  w ater 

l i n e ,  were e l im in a te d .  Secondly, only those  d i s t r i c t s  in  o p e ra t io n  

p r io r  to  1971 were considered . D i s t r i c t s  developed s ince  t h a t  time 

were f e l t  to  show too  l i t t l e  land use change due to  t h e i r  re c e n t  

development. The y e a r  1971 is  the  e a r l i e s t  p o s s ib le  date  t h a t  w il l  

in su re  in c lu s io n  o f  a l l  th re e  s u b - s t a te  planning d i s t r i c t s  s in ce  some 

se c t io n s  of Oklahoma have only r e c e n t ly  begun to  acqu ire  ru ra l  w ater 

d i s t r i c t  s e r v ic e s .

Within th e  ru ra l  w ater  d i s t r i c t s  under s tu d y , a t t e n t io n  was

focused on an a rea  o n e -h a lf  mile e i t h e r  s id e  o f  th e  main tru n k  w ater

l i n e s .  The Oklahoma Rural Water A ssoc ia tion  considers  a d is ta n c e  o f

o ne-fou rth  m ile e i t h e r  s id e  o f  the  main trunk  l in e s  as s e r v ic e a b le ,  th e
32c o s t  o f  supplying w ater to  homes beyond t h i s  l i m i t  being p r o h ib i t iv e .

32R. K. Johnson, Oklahoma Rural Water Report, Phase I (Duncan, 
Oklahoma, 1975), p. 23.
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By ex tend ing  th e  study a rea  an o th e r  one-fourth  m ile ,  any in d i r e c t  

impacts o r  excep tions  to  th e  o n e -fo u r th  mile l im i t  may be incorpora ted . 

The d i s t r i c t s  were then d iv ided  in to  one mile squares f o r  sampling 

purposes.

In accordance with th e  above l im i t a t i o n s ,  a random sample of 

f o r ty  land  use u n i t s ,  each one m ile  square (o n e -h a lf  m ile  e i t h e r  s ide  

o f  th e  main trunk  w ater l i n e )  was chosen from each s e le c te d  s u b -s ta te  

p lanning d i s t r i c t .  A t o t a l  o f  one hundred and twenty square  m iles of 

ru ra l  w a ter  d i s t r i c t  land was s tu d ie d  to  determine land  use change.

An a s so c ia te d  co n tro l a rea  was needed to  in su re  t h a t  

d i f f e r e n t i a l  land uses found could be a t t r i b u t e d ,  f o r  th e  most p a r t ,  to  

th e  presence o f  th e  ru ra l  w ater d i s t r i c t .  A s im i la r  random sample o f 

th e  remaining ( a f t e r  a l l  ru ra l  w a te r  d i s t r i c t  areas have been omitted) 

contiguous land use u n i t s  was e x t r a c te d  to  undergo th e  same a n a ly s is  as 

th e  ru ra l  w ater  d i s t r i c t  sample. (These are  denoted in  th e  t e x t  to  

fo llow  as a s so c ia te d  con tro l  a r e a s . )

More s p e c i f i c a l l y ,  samples were drawn in th e  fo llow ing  manner. 

Using a map o f  th e  county road system f o r  each s e le c te d  study a re a ,  the 

lo c a t io n  o f  each ru ra l  w ater  d i s t r i c t  l in e  o f  se rv ice  was p lo t te d .

Each square  m ile  su b je c t  to  sampling (o n e -h a lf  mile e i t h e r  s id e  o f  the  

w ater l i n e  mains) was numbered and su b je c t  to  random s e le c t io n  fo r  

a n a ly s i s .  The RWD samples were then  e x tra c te d .  A lso, w ith in  each 

ru ra l  w a te r  d i s t r i c t  a l l  m ile  land u n i t s  (one-ha lf  m ile  e i t h e r  s ide  of 

e x i s t in g  county roads) no t numbered f o r  p o ss ib le  s e le c t io n  as RWD u n its  

were then enumerated fo r  random sampling o f  th e  a s so c ia te d  con tro l 

a re a .  These u n i t s  were a l l  g r e a t e r  than one-ha lf  m ile  away from RWD
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l i n e s  o f  s e rv ic e  and th e r e f o r e  no t su b jec t  to  the  same developmental 

In f lu en ces  as land u n i ts  in  th e  RWD l in e s  o f  s e r v ic e .  A number o f  

sample u n i t s  equal to  t h a t  e x t r a c te d  fo r  each RWD was chosen.

The c o l le c t io n  o f  b a s ic  da ta  from the  sampled study a reas  f o r

land use change an a ly s is  was then  undertaken. Two sources o f  da ta  were 

acq u ired .  For the most c u r r e n t  land use in fo rm atio n ,  an a ly s is  o f  th e

most r e c e n t  a e r ia l  photographs a v a i la b le  from county A g ricu ltu ra l

S t a b i l i z a t i o n  and Conservation Service  (A.S.C.) o f f i c e s  of th e  U.S.D.A. 

were updated and co rrec ted  by automobile reco n n a issan ce , f i e l d  mapping, 

and by records  of the  County A sse sso r 's  o f f ic e s  f o r  land ownership.

H is to r ic a l  in form ation  f o r  the  p re - ru ra l  w a ter  d i s t r i c t  pe riod  

was a lso  needed. This in fo rm ation  was a lso  e x t ra c te d  from a e r ia l  

photographs acquired from th e  A g r icu ltu ra l  S t a b i l i z a t i o n  and 

Conservation Service (A .S.C .) and from the  Soil Conservation Service  

(ses) o f f i c e s  o f  the  U.S.D.A. o f  each study county. In a d d i t io n ,  some 

photographs o f  the a p p ro p r ia te  time period were found in the  map 

l i b r a r y  in  the  Oklahoma S ta te  U n iv e rs ity  l i b r a r y .

Each land u n i t  sampled was then subm itted f o r  land use 

a n a ly s i s ,  based on nine i d e n t i f i a b l e  land use ty p es :  ru ra l  re s id e n 

t i a l ,  c u l t iv a te d  land , p a s tu ra g e ,  woodland, e x t r a c t i v e ,  t r a n s p o r ta t io n ,  

commercial, r e c re a t io n a l ,  and urban r e s i d e n t i a l .  Each d i f f e r e n t  land 

use type was id e n t i f ie d  from th e  a e r ia l  photograph and measured by 

means o f  a p lan im eter ,  using  s tandard  procedures f o r  e r r o r  e l im in a t io n .  

Again, t h i s  da ta  was supplemented by automobile reconnaissance  a t  which 

tim e each sample u n i t  was f i e l d  mapped fo r  updating purposes.
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The sample u n i t s  fo r  each study a rea  were analyzed in  a before  

and a f t e r  method. Since n ine p o ss ib le  land use c la s se s  were employed, 

th e re  was th e  chance o f  81 land use ca teg o ry  changes; i . e . ,  c ropland to  

r e s i d e n t i a l ,  p a s tu re  to  c rop land , woodland to  crop land , e t c .  This 

resea rch  provides in form ation  regard ing  n e t  land use in each o f th e  

n ine  c a te g o r ie s  and d e ta i le d  movements o f  land between c a te g o r ie s .

An e s t im a tio n  o f  impact of ru ra l  w ater  d i s t r i c t  c o n s tru c t io n

re q u ire s  th e  de te rm ina tion  o f  land use change. An e f f i c i e n t  method by
33which t h i s  may be approached i s  through t r a n s i t i o n  m atrix  a n a ly s i s .

This r e q u ire s  summarizing th e  change from each land use ca tegory  to  

every o th e r  category  f o r  the  two time p e r io d s ,  with f in a l  a n a ly s is  

c o n s is t in g  o f  a summation o f  the  sampled a re a s .

Three le v e l s  o f  a n a ly s is  a re  p o s s ib le  by the  c o n s tru c tio n  o f  

such a t r a n s i t i o n  m a tr ix  fo r  each s tag e  o f  accumulative p ro g re s s io n ;  

i . e . ,  th e  in d iv id u a l ru ra l  w ater  d i s t r i c t ,  th e  s e t  o f  ru ra l  w ater 

d i s t r i c t s  w ith in  each s u b - s t a te  planning a r e a ,  and f i n a l l y ,  the  t o t a l  

of a l l  sampled a re a s .  These t r a n s i t i o n  m a tr ic e s  in d ic a te  ac tua l 

d i r e c t io n  o f  land use change on each o f  th e se  le v e l s .

Organization of th e  Study

The r e s u l t s  o f  t h i s  s tudy a re  found in the  following c h ap te rs .  

Chapter I I  p re sen ts  a background d iscu ss io n  o f  water usage and w ater  

problems, and d e sc r ib e s  th e  development o f  th e  ru ra l  w ater d i s t r i c t  

i n s t i t u t i o n  both n a t io n a l ly  and in Oklahoma. Chapter I I I  d e sc r ib e s  the

33Kathryn Zelmetz, e t  , Dynamics o f  Land Use in Fas t Growth 
A reas, Economic Research Serv ice  (Un/ited S ta te s  Department o f  
A g r ic u l tu re ,  A g ric u l tu ra l  Economic Report No. 325, 1975).
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d a ta  regard ing  a c tu a l  land uses of th e  period  p r i o r  to  RWD development 

and the  p re sen t  p e r io d ,  in  both the  RWD areas  and th e  co n tro l a re a s .  

Chapter IV c o n s is t s  o f  an an a ly s is  o f  the  land use changes d iscovered  

in  th e  d e sc r ip t io n  o f  c h a r a c t e r i s t i c s  o f  th e  two tim e p e rio d s .  Chapter 

V summarizes th e  observed land use change p a t t e r n s  and p resen ts  

recommendations reg a rd in g  fu tu re  p o licy  fo r  th e  Oklahoma Rural Water 

A ssoc ia tion  and o th e r  agencies  concerned w ith  r u r a l  p lanning .



CHAPTER II  

WATER SUPPLY IN RURAL AMERICA

Rural w ater  s e rv ice  has o f ten  not been p e rce ived  as one o f  th e  

p ress ing  needs o f America. I t  was perhaps assumed by government 

o f f i c i a l s  and p lanners  a l ik e  t h a t  th ese  n e c e s s i t i e s  had adequate ly  been 

made a v a i l a b le  long ago. Today, ru ra l  community development has been 

rece iv ing  much h igher precedence as a m a tte r  o f  n a t io n a l  and s t a t e  

p r io r i t y .^  Rural i n t e r e s t  has become q u i te  th e  fa sh io n  on many l e v e l s .  

At the  n a t io n a l  l e v e l ,  th e re  i s  now a Rural Caucus in th e  Congress; and 

a t  l e a s t  two c a b in e t  departm en ts . A g ricu ltu re  and Labor, a re  a c t i v e ly  

promoting ru r a l  development. This t re n d  a lso  ex tends to  the  su bcab ine t 

l e v e l .  In th e  United S ta te s  Department o f  A g r ic u l tu re  (U .S.D .A .) , the  

p o s i t io n  o f  A s s is ta n t  S ec re ta ry  f o r  Rural Development has been formed 

(1963), and i t  now looms as a p o s i t io n  o f  importance f o r  th e  f i r s t  

t im e. The n a t io n  now seems to  be se r io u s  about r u r a l  development.

An e x c e l l e n t  example o f  t h i s  new found i n t e r e s t  is  th e  r e p o r t  
o f  the  N ational Demonstration Water P r o je c t ,  Drinking Water Supplies  in 
Rural America (Washington, D .C., 1978). This r e p o r t  i s  the  r e s u l t  o f  
th e  Safe Drinking Water Act o f  1974 (P.L. 93-523) which requ ired  the  
U.S. Environmental P ro tec t io n  Agency to  conduct a survey o f  the  
q u a n t i ty ,  q u a l i t y ,  and a v a i l a b i l i t y  o f  ru ra l  w a te r  su p p l ie s .

2 0
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At t h i s  time no one r e a l l y  knows th e  s ta tu s  o f  w ater s e rv ic e  

development in  ru ra l  America. The 1970 Census was the  most e x ten s iv e  

ever completed; however, i t  g ives only p a r t i a l  information regard ing  

such s e r v ic e  and development. No comprehensive water survey has as y e t  

been completed which one might c o n su l t  f o r  such basic  in fo rm atio n .

Rural America 

Popula tion

"Rural" according to  the  United S ta te s  Bureau o f  th e  Census 

inc ludes  a l l  inco rpo ra ted  o r  un incorpora ted  communities with 

popu la tions  l e s s  than 2 ,500, p lus s c a t t e r e d  ind iv idual d w e ll in g s .^

There were th e n ,  based on th i s  d e f i n i t i o n ,  some 53,886,996 people 

l iv in g  w ith in  ru ra l  a reas  in 1970.* This accounts fo r  approxim ately 

26.5 p e rc e n t  o f  the  t o t a l  United S ta te s  popula tion .

Table 2-1 g ives a breakdown o f  th e  ru ra l  and urban popu la tion  

fo r  each o f  th e  s t a t e s ,  and Table 2-2 g ives a breakdown o f  th e  ru ra l  

and urban popu la tion  fo r  each census reg io n . In 1970 th e re  were a 

t o t a l  o f  68,679,030 housing u n i ts  in th e  United S ta te s ,  o f  which 

18,536,429 (27%) were defined  by the  United S ta te s  Bureau o f  th e  Census 

as being lo c a te d  in ru ra l  a re a s .^

2
Much o f  t h i s  sec t io n  i s  based on Drinking Water S upp lies  in 

Rural America: An In terim  R eport, p repared  by the  National Demon
s t r a t i o n  Water P ro je c t  under a g ra n t  from the U.S. Environmental 
P ro tec t io n  Agency, January , 1977.

3
U.S. Bureau of the  Census, Census of the  P opu la tion : Summary, 

Vol. 1 , (Department o f  Commerce, 1970)1

* I b id .
c

"Domestic Water Use from Non-Central Systems," 1975 N ational 
Water Assessment, (U.S. Department o f  A g r ic u l tu re ,  Soil Conservation 
S e rv ic e ,  S pec ia l P ro je c ts  D iv is ion , 1975).
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TABLE 2-1 

POPULATION BY STATE (1970)

S ta te Total Urban % Rural %

Alabama 3,444,165 2,011,941 58.4 1,423,224 41 .3

Alaska 300,392 145,512 48.4 154,870 51 .6

Arizona 1,770,900 1,408,864 79.6 362,036 20 .4

Arkansas 1,923,295 960,865 50.0 962,430 50 .0

C a l i fo rn ia 19,953,134 18,136,045 90.9 1,817,089 9.1

Colorado 2,207,259 1,733,311 78.5 473,948 21 .5

Connecticut 3,031,709 2,345,052 77.4 686,657 22 .6

Delaware 548,104 395,569 72.2 152,535 27 .8

F lo r id a 6,789,443 5,468,137 80.5 1,321,306 19.5

Georgia 4,589,575 2,768,074 60.3 1,821,501 39.7

Hawai i 768,561 638,683 83.1 139,878 16.9

Idaho 712,576 385,434 54.1 327,133 45.9

I l l i n o i s 11,113,976 9,229,821 83.0 1,884,155 17.0

Indiana 5,193,669 3,372,060 64.9 1,821,609 35.1

Iowa 2,824,376 1,616,405 57.2 1,207,971 42 .8

Kansas 2,246,578 1 ,484,870 66.1 761,708 33.9

Kentucky 3,218,706 1 ,684,053 52.3 1,534,653 47.7

Louisiana 3,641,306 2 ,406,150 66.0 1,235,156 33 .9

Maine 992,048 504,157 50.8 487,891 49 .2

Maryland 3,922,399 3,003,935 76.6 918,464 23 .4

M assachusetts 5,689,170 4,810,449 84.6 878,721 15 .4

Michigan 8,875,083 6,553,773 73.8 2,321,663 26.2

Minnesota 3,805,069 2 ,527 ,308 66.4 1,277,663 33.6

M iss iss ip p i 2,216,912 986,642 44.6 1,230,270 55.5

Missouri 4,676,501 3,277,662 70.1 1,398,839 29.9

Montana 694,409 370,676 53.4 323,733 46 .6

Nebraska 1,483,493 912,598 61.5 570,895 38.5

Nevada 488,738 395,336 80.9 93,402 19.1

New Hampshire 737,681 416,040 56.4 321,641 43.6

New Je rse y 7,168,164 6,373,405 88.9 794,759 11.1
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TABLE 2-1 (Continued)

S ta te Total Urban % Rural %

New Mexico 1,016,000 708,775 69.8 307,225 30.2

New York 18,236,979 15,602,480 85.6 2,634,481 14.4

North C aro lina 5,082,059 2,285,168 45.0 2,796,891 55.0

North Dakota 617,761 273,442 44.3 344,319 55.7

Ohio 10,652,017 8,025,775 75.3 2,626,242 24.7

Oklahoma 2,559,229 1,740,137 68.1 819,092 31.9

Oregon 2,091,385 1,402,704 67.1 688,681 32.9

Pennsylvania 11,793,909 8,430,410 71.5 3 ,363,499 28.5

Rhode Is lan d 946,725 824,930 87.1 121,795 12.9

South C aro lina 2,590,516 1,232,195 47.6 1,358,321 52.4

South Dakota 665,507 296,628 44.6 368,879 55.4

Tennessee 3,923,687 2,305,307 58.8 1,618,380 41.2

Texas 11,196,730 8,920,946 79.7 2 ,275,784 20.3

Utah 1,059,273 851,472 80.4 207,801 19.6

Vermont 444,330 142,889 32.2 301,441 67.8

V irg in ia 4,648,494 2,934,841 63.1 1,713,653 36.9

Washington 3,409,169 2,476,468 72.6 932,701 27.4

West V irg in ia 1,744,237 679,491 40.1 1,064,746 59.9

Wisconsin 4,417,731 2,910,418 65.9 1,507,313 34.1

Wyoming 332,416 201,111 60.5 131,305 39.5

T otal 202,176,609 148,289,610 73.3 53,886,996 26.7

Source;

U.S. Bureau o f  the  Census, 1970 Census o f  Housing, S pec ia l  
Reports (Department o f  Commerce, 1970).
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TABLE 2-2

POPULATION BY CENSUS REGION WITH URBAN/RURAL BREAKDOWN*

(See F igure  2-1)

Region Total Urban % Rural %

N ortheast 49,040,703 39,449,818 80.4 9,590,885 19.6

North Central 56,571,663 40,480,760 71.6 16,090,903 28.4

South 62,795,367 40,539,961 64.6 22,255,406 35.4

West 34,804,193 28,854,391 82.9 5,949,802 17.1

♦Rural Inc ludes  a l l  communities up to  2,500 people under th e  Census 
d e f i n i t i o n .

Source;

U.S. Bureau o f th e  Census, 1970 Census o f  Housing, Special
Reports (Department of Commerce, 1970).

Based on 1970 t a b u la t io n s ,  th e  l a r g e s t  reg ional ru r a l  

popu la tion  in  the  n a t io n ,  22,255,406 p eo p le ,  i s  found in  th e  South, as 

defined  by th e  U.S. Bureau o f  th e  Census (F igure 2 -1 ) .  This accounted 

f o r  over 41 p e rcen t o f  th e  sou thern  p o p u la t io n .  The North C entral

region  a ls o  included a high ru r a l  p o p u la t io n .  The Census in d ic a te d

some 16,090,930 in ru ra l  po p u la t io n .  Sm aller numbers were found in the 

West and N o rth eas t .  Some s t a t e s  in th e s e  l a t t e r  re g io n s ,  however, have 

r e l a t i v e l y  high percentages o f  r u r a l  p o p u la t io n ,  such as Vermont and 

Alaska.

A d e f in i t i o n  o f  ru ra l  which d i f f e r s  from t h a t  o f  th e  Census 

Bureau i s  employed by th e  Farmers Home A dm inistra tion (FmHA), under i t s  

ru ra l  community f a c i l i t i e s  program. This agency d e f in es  " ru ra l"  as
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inc lud ing  communities up to  10,000 in  popu la tion . Under t h i s  

d e f in i t i o n  th e re  a re  approximately 75,000,000 Americans l iv in g  in  ru ra l  

a re a s .  This re p re se n ts  about 37 p e rc en t  o f  th e  to ta l  United S ta te s  

population.®

Rural Water S i tu a t io n

The 1970 Census gives some es t im ate s  regarding c e r ta in  c h a rac 

t e r i s t i c s  o f  th e  ru ra l  w ater s i t u a t i o n .  This survey rep o r ted  t h a t  

th e re  were 1,152,531 housing u n i ts  in  the  United S ta te s  w ithou t running 

w ater f a c i l i t i e s .  The v a s t  m a jo r i ty  o f  th e s e ,  over 91 p e rc e n t ,  were 

lo ca ted  in  Census Bureau defined r u r a l  a re a s ,  i . e . ,  communities w ith  

le s s  than 2,500 popu la tion . A t o t a l  o f  3,572,846 people l ived  in  

housing w ithou t running w ater ;  of t h i s  t o t a l ,  only 300,423 l iv e d  in  

urban a re a s .^

The Soil Conservation Serv ice  (U.S.D.A.) in 1975 e s t im ated  the  

number o f  people in h ab it in g  housing w ithout running w ater as c lo s e r  to
O

6 m i l l i o n ,  th e  v a s t  m ajo rity  of th e se  in ru ra l  a reas . Converting 

th e se  f ig u r e s  to  correspond to  th e  Census Bureau d e f in i t io n  o f  r u r a l ,  

approximately 5 .5  m il l io n  ru ra l r e s id e n ts  do no t l iv e  in housing with 

running w ater .

An a d d i t io n a l  c h a r a c t e r i s t i c  surveyed by the  1970 Census had to  

do with plumbing f a c i l i t i e s .  The Census Bureau defines  housing w ith

®U,S. Bureau o f  th e  Census, lo c .  c i t .
7

U.S. Bureau of th e  Census, 1970 Census of Housing, S u b jec t 
R eports , Geographic Aspect of Housing Inventory (Department of 
Commerce, 1970).

Q

"Domestic Water Use from Non-Central Systems," lo c .  c i t .
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inadequate  plumbing as t h a t  which la ck s  running w a te r ,  a f lu s h  t o i l e t ,  

o r  a shower (o r  b o th ) .  Housing u n i t s  lack ing  any one o f  th e se  

f a c i l i t i e s  were described  as having incomplete plumbing.

Table  2-3 gives t o t a l s  f o r  th e  number o f  housing u n i t s  in  each ,,  

s t a t e ,  and prov ides  a breakdown o f  th e  number o f  urban and ru ra l  

housing u n i t s  t h a t  lack complete plumbing. In 1970 th e re  were a to t a l  

o f  53,886,996 people l iv in g  in  r u r a l  America, o f  which 9 ,106,902 were
q

w ith o u t  complete plumbing f a c i l i t i e s .

I t  i s  apparent t h a t  lack  o f  plumbing is  a problem o f  ru ra l  

America. Only 3 .4  percen t o f  urban housing u n i ts  lack  adequate  

plumbing, w h ile  almost 17 p e rcen t  o f  ru r a l  housing u n i t s  la ck  adequate 

plumbing. Rural America comprises only  26.5 percen t o f  t o t a l  United 

S ta te s  p o p u la t io n ,  y e t  64 pe rcen t o f  th e  housing w ithout complete 

plumbing i s  lo c a ted  in ru ra l  a r e a s . I f  th e  broader Farmers Home 

A dm in is tra tion  d e f in i t io n  o f  ru ra l  ( l e s s  than 10,000 p o p u la t io n )  were 

used, t h i s  f ig u r e  would be even h ig h e r .

In 1975 th e  Economic Research Service  of th e  U.S.D.A. estim ated  

t h a t  th e re  were 274,550 housing u n i t s  in communities o f  2,500 to  10,000 

persons t h a t  lacked complete p l u m b i n g . W h e n  t h i s  f ig u r e  i s  added to  

th e  Census f i g u r e ,  a t o t a l  o f  3 ,256,739 housing u n i t s  in  ru r a l  a reas

g
U.S. Bureau of th e  Census, 1970 Census o f  Housing, Special 

R eports , Plumbing F a c i l i t i e s  and E stim ates  of D ilap ida ted  Housing 
(Department o f  Commerce, 1970).

l Olbid.

^^Ronald E. Kampe, "Household Income -  How I t  R e la te s  to  
Substandard Housing in Rural and Farmers Home A dm in is tra tion  A reas, by 
S ta te  and Race, 1970," A g r icu ltu ra l  Economic Report No. 287 (U.S. 
Department o f  A g r ic u l tu re ,  Economic Research S e rv ice ,  1975).



TABLE 2-3

HOUSING UNITS LACKING COMPLETE PLUMBING 
1970
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S ta te

Number
Housing
Units

Without
Complete
Plumbing %

Alabama 1,114,845 188,363 16.9
Urban 657,617 46,767 7.1
Rural 457,228 141,596 31.0

Alaska 88,555 15,162 17.1
Urban 43,752 1,152 2 .6
Rural 44,803 14,010 31.3

Arizona 579,573 30,196 5.2
Urban 461,718 11,497 2 .5
Rural 117,855 18,699 15.9

Arkansas 672,967 123,694 18.4
Urban 339,016 28,981 8 .5
Rural 333,951 94,713 28.4

C a l i fo rn ia 6,976,261 143,676 2.1
Urban 6,325,287 107,443 1.7
Rural 650,974 36,233 1.0

Colorado 742,858 36,721 4 .9
Urban 573,399 16,795 2 .9
Rural 169,459 19,926 11.8

Connecticut 968,815 25,842 2.7
Urban 761,598 19,893 2 .6
Rural 207,217 5,949 2 .9

Delaware 174,990 8,856 5.1
Urban 123,513 2,215 1.8
Rural 51.477 6,641 1.3

F lo r ida 2,490,838 127,423 5.1
Urban 2,016,393 75,739 3 .8
Rural 474,445 51,794 10.9

Georgia 1,466,687 193,748 13.2
Urban 896,203 57,049 6 .4
Rural 570,484 136,699 24.0



TABLE 2-3 (Continued)
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Number
Housing

Without
Complete

S ta te Units Plumbing %

Hawai i 215,892 12,041 5.6
Urban 178,814 6,231 3.5
Rural 37,078 5,810 15.7

Idaho 238,293 12,619 5 .3
Urban 129,662 3,679 2 .8
Rural 108,631 8,940 8 .2

I l l i n o i s 3,692,447 176,955 4 .8
Urban 3,017,884 106,465 3.5
Rural 620,563 70,490 1.1

Indiana 1,711,896 110,681 6 .5
Urban 1,126,139 44,860 4 .0
Rural 585,757 65,821 11.2

Iowa 954,975 71,820 7 .5
Urban 550,247 27,747 5 .0
Rural 404,728 44,073 10.9

Kansas 787,508 43,855 5.6
Urban 513,453 13,942 2.7
Rural 274,055 29,913 10.9

Kentucky 1,060,689 220,646 20.8
Urban 557,295 28,067 5 .0
Rural 503,394 192,579 38.3

Louisiana 1,146,105 132,191 11.5
Urban 769,530 44,305 5 .8
Rural 376,575 87,886 23.3

Maine 339,440 52,015 15.3
Urban 167,484 12,994 7 .8
Rural 171,956 39,021 22.7

Maryland . 1,234,680 54,770 4 .4
Urban 958,566 16,263 1.7
Rural 276,114 38,507 13.9

M assachusetts 1,839,019 65,721 3.6
Urban 1,568,745 55,531 3.5
Rural 270,274 10,190 3 .8
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Number
Housing

Without
Complete

S ta te Units Plumbing %

Michigan 2,845,448 123,827 4 .4
Urban 2,079,439 47,614 2 .3
Rural 766,009 76,213 9 .9

Minnesota 1,219,591 99,460 8 .2
Urban 812,248 33,352 4.1
Rural 407,343 66,108 16.2

M iss iss ip p i 697,271 169,362 24.3
Urban 320,081 34,350 10.7
Rural 377,190 135,012 35.8

Missouri 1,665,506 161,867 9 .7
Urban 1,141.001 49,408 4 .3
Rural 524,505 112,459 21.4

Montana 240,755 21,746 9 .0
Urban 128,414 6,606 5.1
Rural 112,341 15,140 13.5

Nebraska 511,473 31,305 6.1
Urban 309,243 9,651 3.1
Rural 202,230 21,654 10.7

Nevada 171,658 5,485 3.2
Urban 137,367 2,855 2.1
Rural 34,291 2,630 7 .7

New Hampshire 248,799 17,403 7 .0
Urban 136,063 5,482 4 .0
Rural 112,736 11,921 10.6

New Je r se y 2,305,293 57,917 2 .5
Urban 2,048,505 47,971 2 .3
Rural 256,788 9,946 3.9

New Mexico 322,294 34,226 10.6
Urban 228,078 7,586 3 .3
Rural 94,216 26,640 28.3

New York 6,159,314 195,165 3 .2
Urban 5,323,904 137,898 2 .6
Rural 835,410 57,267 6 .9
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S t a t e

Number
Housing
U nits

Without
Complete
Plumbing %

North C aro lina 1 .619,548 252,319 15.6
Urban 732,436 44,909 6.1
Rural 887,112 207,410 23.4

North Dakota 200,465 27,635 13.8
Urban 84,032 4,235 5 .0
Rural 116,433 23,400 20.1

Ohio 3 ,447,860 178,108 5 .2
Urban 2,646,606 75,185 2 .8
Rural 801,254 102,923 12.8

Oklahoma 937,815 66,426 7.1
Urban 633,445 18,885 3 .0
Rural 304,370 47,541 15.6

Oregon 735,631 26,425 3 .6
Urban 504,493 14,180 2 .8
Rural 231,138 12,245 5 .3

Pennsylvania 3,880,102 198,605 5.1
Urban 2,822,127 90,084 3 .2
Rural 1,057,975 108,521 10.3

Rhode I s la n d 307,309 9,646 3.1
Urban 272,685 7,569 2 .8
Rural 34,624 2,077 6 .0

South C aro lina 804,858 149,300 18.5
Urban 389,180 38,207 9 .8
Rural 415,678 111,093 26.7

South Dakota 221,636 30,059 13.6
Urban 96,158 4,863 5.1
Rural 125,478 25,196 20.1

Tennessee 1,297,000 192,543 14.8
Urban ■ 763,626 35,984 4 .7
Rural 533,374 156,559 29.4

Texas 3,890,086 291,383 7.5
Urban 2,965,688 132,715 4 .5
Rural 843,398 158,668 18.8
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TABLE 2-3 (Continued)

S ta te

Number
Housing
Units

Without
Complete
Plumbing %

Utah 311,982 8,557 2.7
Urban 250,362 4,068 1.6
Rural 61,620 4,489 7.3

Vermont 149,762 12,454 8.3
Urban 46,834 1,737 3.7
Rural 102,928 10,717 10.4

V irg in ia 1,484,952 199,317 13.4
Urban 939,375 32,272 3 .4
Rural 545,577 167,045 30.6

Washington 1,204,092 41,510 3.4
Urban 878,748 22,623 2 .6
Rural 326,154 18,887 5 .8

West V irg in ia 592,845 108,678 18.3
Urban 243,118 9,664 4 .0
Rural 349,727 99,014 28.3

Wisconsin 1,416,427 101,372 7.2
Urban 932,147 34,407 3.7
Rural 484,280 66,965 13.8

Wyoming 114,572 6,719 5.9
Urban 69,107 1,760 2 .5
Rural 45,465 4,959 10.9

Source ;

U.S. Bureau o f the  Census, 1970 Census o f  Housing, Special 
R eports, Plumbing F a c i l i t i e s  and E stim ates o f  D ilap ida ted  Housing 
(Department o f  Commerce, 1970).
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lack complete plumbing. This would be almost 70 p e rcen t  o f  th e  t o t a l  

d e f i c i e n t  housing in the United S t a t e s .

Table 2-4 ranks th e  s t a t e s  by number o f  households lack ing  

complete plumbing. North C aro lina  leads  a l l  s t a t e s  in  households 

lacking  complete plumbing w ith 207,410. This i s  followed by e leven  

o th e r  s t a t e s ,  each w ith in excess o f  100,000 u n i ts  la ck in g  complete 

plumbing f a c i l i t i e s .  Most o f  th e se  high ranking s t a t e s  a re  in  th e  

South, Midwest and Appalachia (Table 2 -4 ) .

When s t a t e s  a re  ranked by p e rcen tag e ,  as in  Table 2 -5 ,  Southern 

and Appalachian s t a t e s  again rank c o n s i s te n t ly  a t  the  to p .  North 

C aro lina , however, drops from f i r s t  to  tw e lf th  p o s i t io n ,  and Kentucky 

has the  h ig h e s t  percentage o f  ru ra l  re s id e n ts  l iv in g  in  substandard  

( f o r  plumbing) housing—over 36 p e rc e n t .

In October o f  1968 the  U.S.D.A. completed a survey to  id e n t i f y

th e  long-range needs fo r  w ater and w ater  d isposal systems in  the  United 

12S ta te s .  This survey covered a l a r g e  number o f  communities o f  more 

than 25 in h a b i ta n ts  and c l a s s i f i e d  those  communities by s i z e  and 

a v a i l a b i l i t y  o f  community-wide w a te r  and sewer f a c i l i t i e s .  Table 2-6 

p resen ts  some r e s u l t s  of t h i s  su rvey , and shows th a t  most communities 

lacking adequate f a c i l i t i e s  a re  th e  sm alle r  communities. This survey 

estim ated  t h a t  the  t o t a l  popu la tion  l iv in g  in communities n o t  served  by 

public  w ater f a c i l i t i e s  i s  around 40 m i l l io n .

12
L. H. Beverly , S ta tu s  o f  Water and Sewer F a c i l i t i e s  in  

Communities w ithou t Public  Systems, Economic Research S e rv ic e ,  
A g ricu ltu ra l  Economic Report No. 143 (U.S. Department o f  A g r ic u l tu re ,  
October, 1968), pp. 7 and 16.
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RURAL HOUSING UNITS WITHOUT COMPLETE PLUMBING 
RANKING BY STATES 

(By Number o f  U n its )
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1. North C aro lina 207.410 26. Maryland 38,507
2. Kentucky 192,579 27. C a l i fo rn ia 36,233
3. V irg in ia 167,045 28. Kansas 29,913
4. Texas 158,668 29. New Mexico 26,640
5. Tennessee 156,559 30. South Dakota 25,196
6. Alabama 141,596 31. North Dakota 23,400
7. Georgia 136,699 32. Nebraska 21,654
8. M iss is s ip p i 135,012 33. Colorado 19,926
9. Missouri 112,459 34. Washington 18,887

10. South C aro lina 111,093 35. Arizona 18,699
11. Pennsylvania 108,521 36. Montana 15,140
12. Ohio 102,923 37. Alaska 14,010
13. West V irg in ia 99,014 38. Oregon 12,245
14. Arkansas 94,713 39. New Hampshire 11,921
15. Louisiana 87,886 40. Vermont 10,717
16. Michigan 76,213 41. Massachusetts 10,190
17. I l l i n o i s 70,490 42. New Je rsey 9,946
18. Wisconsin 66,965 43. Idaho 8,940
19. Minnesota 66,108 44. Delaware 7,641
20. Indiana 65,821 45. Connecticut 5,949
21. New York 57,267 46. Hawaii 5,810
22. F lo r id a 51,794 47. Wyomi ng 4,959
23. Oklahoma 47,541 48. Utah 4,489
24. Iowa 44,074 49. Nevada 2,630
25. Maine 

Source:

39,021 50. Rhode Is land 2,077

U.S. Bureau o f th e  Census, 1970 Census o f  Housing, Special 
R eports , Plumbing F a c i l i t i e s  and Estim ates  o f  D ilap idated  Housing 
(Department o f  Commerce, 1970).
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TABLE 2-6

RURAL HOUSING UNITS WITHOUT COMPLETE PLUMBING 
RANKING OF STATES 

(By Percentage o f  Units)

1. Kentucky 38.2 26. Delaware 13.0
2. M is s is s ip p i 35.8 27. Ohio 12.9
3. Alaska 31.3 28. Colorado 11.9

4 . Alabama 31.0 29. I l l i n o i s 11.4
5. V irg in ia 30.7 30. Indiana 11.2

6. Tennessee 29.3 31. F lo r ida 10.9

7. Arkansas 28.3 31. Kansas 10.9
7. New Mexico 28.3 31. Iowa 10.9

7. West V irg in ia 28.3 31. Wyoming 10.9

10. South C aro lina 26.7 35. Nebraska 10.7

11. Georgia 24.0 35, New Hampshire 10.7

12. North C aro lina 23.4 37. Vermont 10.5

13. Louisiana 23.3 38. Pennsylvania 10.3

14. Maine 23.0 39. Michigan 10.0
15. Missouri 21.5 40. Idaho 8.2

16. North Dakota 20.1 41. Nevada 7.7

16. South Dakota 20.1 42. Utah 7.3

18. Texas 18.8 43. New York 6.9

19. Minnesota 16.3 44. Rhode Is land 6.1
20. Arizona 15.9 45. Washington 5.8

21. Hawaii 15.7 46. C a l i fo rn ia 5.6

22. Oklahoma 15.6 47. Oregon 5.3
23. Maryland 14.0 48. New Jersey 3.9

24. Wisconsin 13.9 49. M assachusetts 3.8

25. Montana 13.5 50. Connect!cut 2.9

Source:

U.S. Bureau o f th e  Census, 1970 Census o f  Housing, Special 
Reports, Plumbing F a c i l i t i e s  and Estimates o f  D ilap ida ted  Housing 
(Department o f  Commerce, 1970).
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TABLE 2-6

THE AVAILABILITY OF COMMUNITY WATER AND SEWER FACILITIES
BY COMMUNITY SIZE

Size  o f  
Community

No. w ith 
Public  Water 
F a c i l i t i e s

No. w ithout 
Pub lic  Water 
F a c i l i t i e s

No. w ith 
Public  Sewer 
F a c i l i t i e s

No. w ithout 
Public  Sewer 
F a c i l i t i e s

26 -  99 12,080 34,550 3,803 42,827
1000 -  2499 4,336 134 3,079 1,391
2500 -  5500 2,297 79 2,027 349
over -  5500 3,037 31 9,926 142

Total 21,750 34,794 11,835 44,709

Source;

L. H. B everly , S ta tu s  o f  Water and Sewer F a c i l i t i e s  in 
Communities w ithou t Public  Systems, Economic Research S e rv ice ,  
A g ric u l tu ra l  Economic Report No. 143 (U.S. Department o f  A g r ic u l tu re ,  
October, 1968), pp. 7 and 16.

An a d d i t io n a l  aspec t o f  th e  ru ra l  water s i t u a t i o n  i s  the type 

o f  s e rv ic e  rece ived . Water s e r v ic e  may be divided in to  two d i s t i n c t  

ty p es :  the  " c e n tra l iz e d "  system, where water s e rv ic e  i s  provided to  

homes through a p u b lic  or p r iv a te  u t i l i t y  company, and th e  "non

c e n tr a l iz e d "  system, o r  s e l f - s u p p l i e d  water s e r v ic e ,  where water 

s e rv ic e  i s  supp lied  to  f iv e  o r  fewer households from an ind iv idual 

source . In 1975 i t  was e s tim ated  t h a t  36.4 m il l io n  Americans,

p r im ar i ly  in  ru ra l  a re a s ,  were served by non-cen tra l o r  s e l f - su p p ly  

13w ater  system s. Table 2-7 p re sen ts  th e  percentage o f  th e  to ta l  popu

la t i o n  served by non -cen tra l  w a ter  supply systems f o r  each o f  the  

n a t i o n 's  twenty w ater  resource  re g io n s .

13"Domestic Water Use from Non-Central Systems," lo c .  c i t .
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TABLE 2-7

PERCENT OF TOTAL POPULATION SERVED BY NON-CENTRAL 
WATER SUPPLY SYSTEMS, 1975 BY WATER 

RESOURCE REGION

Region Percentage Region Percentage

Souris -  Red - Rainy 36 Missouri 18
Tennessee 31 G reat Lakes 17
South A t la n t ic  G ulf 26 Middle A tla n t ic 14
Alaska 26 New England 14
Ohio 24 Rio Grande 14
Lower M iss is s ip p i 21 Texas Gulf 11
Upper M iss is s ip p i 21 G rea t Basin 9
Columbia -  North P a c i f ic 20 Lower Colorado 7
Upper Colorado 20 C a l i fo rn ia 4
Arkansas -  Red -  White 19 Hawaii 2

Source:

"Domestic Water Use from Non-Central System s," 1975 National 
Water Assessment (U.S. Department o f  A g r ic u l tu re ,  Soil Conservation 
S e rv ice ,  Special P ro je c ts  D iv is ion , 1975).

The Souris-Red-Rainy region  had th e  h ig h e s t  percentage o f  non

c en tra l  systems w ith  36 p e rc en t ,  due to  the  sp a r se  population and la rg e  

supp lies  o f  good q u a l i ty  w ater . The Tennessee Basin has the  next 

h ig h es t  pe rcen tag e ,  w ith  31 percen t o f  i t s  r e s id e n t s  on s e l f - su p p ly  

system s, probably due to  remoteness from major urban c e n te rs .  Other 

re g io n s ,  in  o rd e r ,  a re  th e  South A t la n t ic  G u lf ,  A laska, th e  Ohio B asin , 

the lower and upper M iss iss ipp i B asins , th e  upper Colorado, the 

Columbia Basin, th e  Arkansas Basin , th e  M issouri B asin , and the  Great 

Lakes re g io n s ,  a l l  o f  which have above 17 p e rc e n t  o f  t h e i r  to ta l  

population served by s e l f - s u p p ly  w ater system s.

Another way o f  viewing w ater supply system s i s  whether they  a re  

owned and opera ted  by a pub lic  governmental o rg a n iz a t io n  o r  p r iv a te
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u t i l i t y  company. The Environmental P ro tec t io n  Agency has conducted a 

n a t io n a l  inven to ry  o f  a l l  c e n t r a l i z e d  w ater  systems w ith  15 connections 

o r  more by EPA reg ions  (F igure  2 -2 ) .^ ^  Table 2-8 p re sen ts  th e  da ta  fo r  

th o se  systems serv ing  from 25 to  2,500 people and fo r  th o se  serv ing  

2,500 to  10,000 people. F o r ty - fo u r  p e rcen t  o f  the  small systems a re  

p u b l ic ly  owned w hile  85 p e rcen t o f  th e  l a r g e r  systems a re  p u b l ic ly  

owned. As the  population served in c re a s e s ,  system ownership s h i f t s  

from predominantly p r iv a te  to  predominantly pub lic .

EPA Region

TABLE 2-8

OWNERSHIP OF CENTRALIZED WATER SYSTEMS

Number o f  Systems 
Serving 25-2,500 
Public  P r iv a te

Number o f  Systems 
Serving 2,500-10,000 
Pub lic  P r iv a te

I 328 1,162 189 48
I I 939 2,112 326 46

I I I 1,148 3,709 416 178
IV 3,192 4,539 867 149
V 2,600 2,906 720 46

VI 2,353 1,981 433 50
VII 2,409 663 300 12

VIII 1,222 250 157 5
IX 772 1,844 224 109
X 766 1,127 138 15

Total 15,729 20,293 3,770 658

Source;

U.S. Environmental P ro tec t io n  Agency, Inventory o f  Water Supply 
Systems (Washington, D.C., Janua ry , 1979).

One f i n a l  method o f c l a s s i f y in g  w ater  systems i s  by t h e i r  

source o f  w ater .  The United S ta te s  Geological Survey e s t im a te d  th e

^^U.S. Environmental P ro te c t io n  Agency, Inventory o f  Water 
Supply Systems (Washington, D .C ., Jan u a ry ,  1976).
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15amount o f  w ater used in  the  United S ta te s  in  1 9 7 0 ." '  Table 2-9 

p re sen ts  a breakdown o f  th e  es tim ated  popu la tion  served  by s e l f - su p p ly  

and c e n t r a l  supply systems by source o f  w a ter .  N in e ty -f iv e  p e rc en t  of 

the  people served by s e l f - s u p p ly  systems o b ta in  t h e i r  w ater from 

groundwater sources while only  37 percen t o f  th e  people served by

TABLE 2-9

ESTIMATED POPULATION SERVED BY SOURCE OF WATER (1970) 
(P opu la t ion  in Thousands)

Water Resource Region

Central Supplies S e lf  Supply
Ground
Water

Surface
Water

Ground
Water

Surface
Water

New England 2,720 7,360 1,410 30
Middle A t la n t ic 8,670 24,900 4,811 20
South A t la n t ic  Gulf 7,960 6,560 8,735 190
Great Lakes 4,000 19,400 5,500 203
Ohio 4,710 10,300 4,444 555
Tennessee 532 1,550 1,130 22
Upper M iss iss ipp i 6,350 4,530 1,765 88
Lower M iss iss ipp i 3,170 1,260 1,828 7
Souris/Red/Rainy 192 209 405 2
Missouri 2,850 3,860 1,617 162
Arkansas/Whi te/Red 1,780 3,160 1,625 105
Texas Gulf 3,970 3,950 1,579 0
Rio Grande 876 499 234 8
Upper Colorado 80 116 174 34
Lower Colorado 1,220 576 427 0
Great Basin 546 558 107 2
Columbia/North P a c if ic 1,840 2,800 1,615 213
C a l i fo rn ia 8,030 10,700 1,193 86
Alaska 62 64 130 46
Hawaii 662 32 15 61

T otal U.S. 60,220 102,284 38,744 1,834

Source:

Estimated Use o f  Water in  th e  United S ta te s  in  1970. C irc u la r
676 (U.S. Department of th e  I n t e r i o r ,  Geological Survey, 1972).

^^Estimated Use o f  Water in the  United S ta te s  in  1970.
C ircu la r  676 (U.S. Department o f  the  I n t e r i o r ,  Geological Survey, 1972)
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c e n t r a l  systems ob ta in  t h e i r  w ater from th a t  source . Groundwater, 

th en , i s  th e  primary source o f  w ater f o r  ru ra l  communities. The 

e x i s t in g  ru ra l  w ater  f a c i l i t i e s  in  terms o f  type a re  summarized in  

Table 2-10.

TABLE 2-10

SUMMARY OF CURRENT RURAL WATER FACILITIES

S e l f - C entral Systems
Supplied Serving Serving
Systems 25-2,500 2,500-10,000

Number o f  f a c i l i t i e s 8 ,450,000 36,022 4,428

Population served 40,578,000 15,494,000 21,317,000

Population served by 
groundwater 28,744,000 12,150,000 12,800,000

Population served by 
su rface  w ater 1,834,000 1,922,000 5,307,000

Population served by more 
than one source -0 - 1,422,000 3,210,000

Number o f  pub lic  
f a c i l i t i e s * 15,729 3,770

Number o f  p r iv a te  
f a c i l i t i e s 8 ,450,000 20,293 658

*A11 s e l f - s u p p l ie d  systems were assumed to  be p r iv a te ly  owned, 
could be found, however, to  s u b s t a n t i a t e  t h i s  assumption.

Source:

No da ta

Estimated Use o f  Water in the  United S ta te s  in  1970. C ircu la r  
676 (U.S. Department of the  I n t e r i o r ,  Geological Survey, 1972).

Farmers Home A dm inistra tion 

Since 1939 the  United S ta te s  Department o f  A g r ic u ltu re  has been 

au tho rized  to  provide f in a n c ia l  a s s i s ta n c e  fo r  th e  b u ild in g  o f both
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w ater  supply and waste d isp o sa l  f a c i l i t i e s  t o  needy ru ra l  communities. 

This a u th o r i ty  was f i r s t  given through th e  Farm S e c u r i ty  A dm in is tra tion  

and, s in ce  1946, through th e  Farmers Home A dm in is tra tion  (FmHA).^®

The o r ig in a l  program involved only long-term  loans to  a p p l ic a n t

communities, bu t in  1965 Congress added a g ra n t  program to  th e  e x i s t in g

loan program in  o rd e r  to  provide a s s i s ta n c e  to  communities whose needs

could no t be met e n t i r e l y  by lo a n s .  This l e g i s l a t i o n  and the  l a t e s t

amending l e g i s l a t i o n ,  th e  Rural Development Act o f  1972, expanded th e

coverage in  terms o f  community s iz e  to  make more ru ra l  communities
17e l i g i b l e  f o r  a s s i s t a n c e .

From 1965 through 1975, some 7,500 ru ra l  w ater  and sewer 

system s, ranging in coverage from small lo ca l  communities to  i n t e r 

community o r  m ulti county a r e a s ,  rece ived  commitments o f  f in a n c ia l

a s s i s ta n c e .  The FmHA now prov ides  f o r  about 1,400 new systems or
18system improvements each y e a r .

The l e g i s l a t i o n  a u th o r iz in g  the  FmHA g ra n t  program, a program 

to  provide funds to  a p p ro p r ia te  communities fo r  w ater and sewer system 

development, inc ludes  th re e  s p e c i f i c  c o n s t r a in t s :  f i r s t ,  e l i g i b l e  

p ro je c t s  must se rve  " r u r a l "  a r e a s ;  second, FmHA g ra n t  funds may n o t  be 

used to  pay more than 50 p e rc e n t  o f  th e  development c o s ts  o f  any

FmHA Management C a p a b i l i ty . J o in t  Hearing before  th e  Sub
committee on Rural Development o f  th e  Committee on A g ricu ltu re  and 
F o r e s t ry ,  United S ta te s  S ena te , and th e  Subcommittee on Conservation 
and C re d i t ,  Committee on A g r ic u l tu re ,  U.S., House o f  R ep resen ta t iv es .  
94th Congress, 2nd Session . January 27-29 and February 4 -5 ,  1976, 
p. 259.

T̂ Ibid. 
T̂ Ibid.
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p r o je c t ;  and t h i r d ,  g ran ts  to  a l l  such p ro je c ts  in any given y e a r  may 

no t exceed $300 m i l l io n .

When one reviews th e  l e g i s l a t i v e  h is to ry  a p p l ic ab le  to  th e  

g ra n t  p ro v is io n s ,  i t  can be seen t h a t  Congress had sev e ra l  long-term  

o b je c t iv e s  in  mind. F i r s t ,  g ra n ts  were to  he lp  ru ra l  communities 

m ain tain  s a n i t a r y  and h e a l th fu l  l iv in g  co n d i t io n s .  Congressman Redlin 

in  House Hearings in  1965 s a id  th a t :

. . .  the  importance o f  m ain ta in ing  s a n i t a ry  and h e a l th fu l  
l iv in g  cond itions  is  well understood by my co lleag u es .  Recent 
l e g i s l a t i o n  to  f a c i l i t a t e  th e se  c o n d i t io n s  has been aimed 
p r im ar i ly  a t  urban and suburban a re a s .  As a r e p re s e n ta t iv e  o f  
one o f  th e  most ru ra l  congress iona l d i s t r i c t s ,  I wish to  vo ice  
my support  fo r  new programs t a i l o r e d  f o r  the  s p e c ia l iz e d  con
d i t io n s  o f  ru ra l  a g r i c u l tu r a l  a r e a s .20

A second o b je c t iv e  was to  he lp  needy ru ra l  communities r e a l i z e  

t h e i r  f u l l  economic p o t e n t i a l ,  by improving w ater and sewer f a c i l i t i e s .  

Congressman Bandstra o f  Iowa, t e s t i f y i n g  a t  Senate Hearings in  1965, 

s a id :

S. 1766, in  ad d i t io n  to  expanding the e x is t in g  loan program, 
would provide th e  FmHA w ith  th e  a u th o r i ty  to  make Federal 
g ran ts  f o r  th e  development o f  w ater  systems in  ru ra l  a reas  to  
n o n -p ro f i t  co rp o ra t io n s  and p u b lic  o r  q u a s i-p u b lic  a g en c ie s .
These g ran ts  would be an e x c e l le n t  investm ent. Water i s  a 
ba s ic  n e c e s s i ty  f o r  any community, but i t  i s  a lso  e s s e n t i a l  f o r  
economic growth. Lacking a good w ater  supply , many ru ra l  
communities a re  w ithou t a sound f in a n c ia l  base; and, lack in g  
a sound f in a n c ia l  base , they a re  w ithou t the  economic 
resources  to  ob ta in  a good w ater supply system. A program o f  
fed e ra l  g ran ts  f o r  ru ra l  w ater  development is  the  most promising 
method o f  so lv ing  th e  dilemma.21

ISp.L. 92-419, T i t l e  I ,  Sec. 108.
20Water Supply Systems and Insured  FHA Loans, H earings, Senate 

Committee on A g ricu ltu re  and F o re s t ry ,  1965, p. 10.
21 Loans fo r  Water Supply and Sewage D isposa l, H earings, House 

Committee on A g r ic u l tu re ,  1965, pp. 25-26.
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A t h i r d  o b je c t iv e  was u rban -ru ra l  p a r i t y .  The House Report 

accompanying th e  Rural F a c i l i t i e s  Act o f  1965 inc ludes  th i s  

d e c la ra t io n :

The Congress has approved l e g i s l a t i o n  prov id ing  Federal 
A ss is tance  to  urban p o l i t i c a l  bodies to  provide adequate 
w ater  and s a n i t a t i o n  f a c i l i t i e s  f o r  c i t y  people. Rural
c i t i z e n s  have th e  same need and are  e n t i t l e d  to  th e  same
kind and degree o f  a s s i s ta n c e  and the  purpose o f  t h i s  b i l l  
i s  to  provide s u b s t a n t i a l l y  the  same kind and degree of 
a s s i s ta n c e  to  ru ra l  a reas  in  developing adequate water and 
s a n i t a t i o n  f a c i l i t i e s  as is  now a v a i la b le  to  c i t i z e n s  o f  
urban a r e a s .22

A f in a l  o b je c t iv e  was to  make the  c o s t  o f  ru ra l  water-sewer

s e rv ic e s  a f fo rd a b le .  In f a c t ,  th e  s p e c i f i c  r a t i o n a l e  o ffe red  to

Congress f o r  th e  g ra n t  program s in ce  i t s  in cep t io n  in  1965 has been

t h a t  i t  was to  provide a s s is ta n c e  to  communities t h a t  could not a f fo rd
23to  pay th e  e n t i r e  c o s t  o f  needed w ater and sewerage systems.

Repeatedly, Congress has endorsed FmHA assurances  t h a t  these  g ran t 

funds would be u t i l i z e d  w ith  the  o b je c t iv e  o f  e s ta b l i s h in g  w ater and 

sewer f a c i l i t i e s  a t  an a f fo rd a b le  co s t  to  r u r a l  u s e r s .

Under t h i s  l e g i s l a t i o n ,  the  Farmers Home A dm inistra tion may 

make g ra n ts  and loans f o r  co n s tru c t io n  o f works f o r  development, 

s to ra g e ,  t r e a tm e n t ,  p u r i f i c a t io n  o r  d i s t r i b u t i o n  o f w a ter .  E l ig i 

b i l i t y ,  according to  th e  l e g i s l a t i o n ,  i s  r e s t r i c t e d  to  a s s o c ia t io n s ,  

inc lud ing  n o n -p r o f i t  c o rp o ra t io n s ,  Indian t r i b e s ,  and pub lic  and q u as i-

22
House Report No. 847, Committee on A g r ic u l tu re ,  U.S. House o f  

R ep re se n ta t iv e s ,  August 24, 1965, p. 2.
23

1968 U.S. Congress and A dm in is tra tive  News, p. 3369.

^^H earings, Subcommittee o f  Committee on A ppropria tions , U.S. 
House o f  R ep re s e n ta t iv e s ,  93rd Congress, 2nd S e ss io n ,  P a r t  3 , p. 604.
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pub lic  agenc ie s .  Agency re g u la t io n s  a re  somewhat more s p e c i f i c  and 

I n te r p r e t  th e  law r e l a t i n g  to  e l i g i b i l i t y  as Including  m u n ic ip a l i t i e s ,  

c o u n t ie s ,  o th e r  p o l i t i c a l  su bd iv is ions  o f  a s t a t e :  d i s t r i c t s ,
25co o p era t iv e s ,  and co rp o ra t io n s  operated  on a n o n -p ro f i t  b a s i s .

The f a c i l i t i e s  funded by FmHA must s e rv e ,  and be lo c a te d  I n ,  a 

ru ra l  a re a ,  as defined  e a r l i e r .  Even though f a c i l i t i e s  must be r u r a l ,  

p ro je c ts  se rv ing  both ru ra l  and urban popula tions may be proposed. In 

which case  funding Is  l im i te d  to  th e  ru ra l  p o r t io n  o f  the  p r o je c t .

According to  the  s t a t u t e s ,  funded w ater p ro je c ts  may Include 

f a c i l i t i e s  providing c e n tr a l  s e r v ic e ,  se rv ice  to  In d iv id u a ls ,  o r  both . 

Under c u r re n t  FmHA re g u la t io n ,  the  ap p l ic an t  p ro je c t  must propose 

c e n tra l  domestic water f a c i l i t i e s * ,  however. I t  i s  not c l e a r  whether 

these  reg u la t io n s  allow  f o r  FmHA funding of non-cen tra l  system s.

A pplicant p ro je c ts  fo r  g ran t  funds must a lso  be designed so 

t h a t  they a re  c o n s is te n t  w ith  a comprehensive community w a te r ,  waste 

d is p o sa l ,  o r  o th e r  development p lan . They must not be I n c o n s is te n t  

with any planned development provided in any approved s t a t e ,  m u l t i -  

j u r i s d i c t i o n a l  county, o r  municipal p lan . No loan funds may be made 

a v a i la b le  to  a p ro je c t  which Is  In c o n s is te n t  with any m u l t l j u r l s -  

d lc t lo n a l  planning and development d i s t r i c t ' s  area-wide p la n .  The FmHA 

may a lso  make g ran ts  to  p ub lic  b od ies , and o th e r  agencies having th e  

a u th o r i ty  to  p repare  comprehensive plans fo r  th e  development o f  w ater 

o r  wastewater d isposa l systems in  ru ra l  a reas .  A ru ra l  a rea  I s ,  ag a in .

25Norman C. DeWeaver and Helen L ic h te n s te in ,  "Federal Financing 
o f Rural Water-Sewer F a c i l i t i e s , "  (unpublished study by N ational 
Demonstration Water P r o je c t ,  Washington, D.C., 1977), p. 7.
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defined  as an a rea  which does no t c o n ta in  a c i t y  o r  town l a r g e r  than 

10,000 persons .

In o rd e r  t o  q u a l i fy  f o r  p lanning g ra n ts ,  th e  a p p l ic a n t  

o rg a n iz a t io n  must n o t  have th e  resou rces  immediately a v a i l a b le  to  

f in an ce  th e  planning  f o r  which th e  g ra n t  i s  proposed. As a 

p r e r e q u i s i t e  to  awarding the  g r a n t ,  th e  s t a t e  FmHA d i r e c t o r  must 

examine th e  a p p l ic a t io n  to  determ ine a lso  t h a t  th e  area  in  question  is  

th e  lo g ic a l  one f o r  t rea tm en t as a comprehensive a re a .  P rov is ion  i s  

made in th e  re g u la t io n s  fo r  co o rd in a t io n  w ith ,  and c o n s id e ra t io n  o f ,  

r e le v a n t  comprehensive and sp ec ia l  use p lans fo r  th e  a r e a .

Rural Water D is t r i c t s

The f i r s t  ru r a l  water system loan in Oklahoma was made by FmHA

in 1964 to  Rural Water D i s t r i c t  No. 1, Nowata County. S ince  then the

Oklahoma Rural Water Program has a c c e le ra te d  a t  an in c re d ib le  pace , as

of 1977 th e  FmHA making loans and g ra n ts  to  521 ru r a l  w a te r  d i s t r i c t s ,

n o n -p ro f i t  companies and pub lic  t r u s t s  w ith in  th e  s t a t e ,  t o t a l i n g

$127,229,650.26

The 1974 F ie ld  Survey Records o f  th e  Oklahoma Rural Water
27A ssoc ia tion  r e f l e c t  th e  fo llowing f a c t s :

(1) In 1974, th e re  were 261,356 ru ra l  w ater  users  on ru ra l  

w a ter  systems (more than 10% of Oklahoma's t o t a l  

p o p u la t io n s ) .

pg
Glenn E. Laughlin and Sidney D. W illiam s, 1977 Oklahoma Rural 

Water Report, Phase I I  (Duncan, Oklahoma, 1977), p. 12.
27R. K. Johnson, Oklahoma Rural Water R eport, Phase I (Duncan, 

Oklahoma, 1975), p. 23.



47

(2) More than 13,870 m iles  o f  ru r a l  w ater t ra n sm iss io n  and 

d i s t r i b u t io n  l in e s  had been co n stru c ted  throughout 

Oklahoma ru ra l  a re a s .

In a d d i t io n ,  the 1974 r e p o r t  in d ic a te d  th a t  ru ra l  w a te r  systems 

were experiencing  an average annual growth r a t e  o f  over 12 p e rc e n t .  

These s t a t i s t i c s  in d ic a te  t h a t  the  Oklahoma Rural Water Program has 

s t im u la ted  an in s a t i a b le  demand f o r  f in a n c in g  and c o n s t ru c t io n  o f  these  

p r o j e c t s ,  as well as producing a s i g n i f i c a n t  d ra in  upon th e  w a te r
op

resources  o f  th e  s t a t e .

Figure  2-3  d ep ic ts  a c h a r a c t e r i s t i c  ru ra l  w ater system. This 

i s  Rural Water D i s t r i c t  No. 1 o f  Comanche County, Oklahoma c o n s i s t in g  

of  approxim ately 120 square m ile s .  Within t h i s  RWD are  found alm ost 

f i f t y  m iles o f  main trunk l in e  and an a d d i t io n a l  150 m iles o f  l a t e r a l  

w ater l i n e .  There a re  approximately 700 b i l l i n g  u n i ts  r e p re se n te d ,  

serv ing  some 2000 r e s id e n ts .  The w a te r  source fo r  t h i s  d i s t r i c t  is  

Lake Latonka lo c a te d  in  th e  south c e n t r a l  p o r t io n  o f  th e  d i s t r i c t .  

(Other w ater  d i s t r i c t s  in  the  s t a t e  u t i l i z e  w ells  and even tap  onto 

urban w ater  systems f o r  t h e i r  w ater s o u rc e s . )  A s in g le  w ater s to ra g e  

tower i s  lo ca ted  almost two m iles to  th e  n o rth  of th e  lak e .

Rural w a ter  d i s t r i c t s  in  Oklahoma a re  n o n -p ro f i t  o rg a n iz a t io n s  

f o r  th e  purpose o f  providing w ater  to  ru ra l  communities and small 

towns. The primary purpose o f  such an o rg an iza tio n  i s  to  f in a n c e ,  

c o n s t r u c t ,  and op e ra te  a pub lic  w ater system f o r  members of th e  

d i s t r i c t .  The system i s  owned and opera ted  by th e  membership.

^ \ a u g h l i n ,  loc . c i t .
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comprised o f  persons l iv in g  w ith in  the  d i s t r i c t  who purchase a b e n e f i t  

u n i t  (a metered hook-up to  a w ater d i s t r i c t  transm ission  l i n e ) .

A ru r a l  community wishing to  e s t a b l i s h  a ru ra l  w ater d i s t r i c t  

f i r s t  must meet and s e l e c t  a s te e r in g  committee to  d i r e c t  th e  i n i t i a l  

e f f o r t s  o f  e s ta b l i s h in g  the  d i s t r i c t .  They must f i r s t  determine the  

number o f  p o te n t i a l  members and e s ta b l i s h  th e  i n i t i a l  f e a s i b i l i t y  o f  

th e  w ater d i s t r i c t .  The committee, upon co n fe rr in g  w ith  th e  FmHA, must 

then h i r e  th e  s e r v ic e s  o f  an eng ineer to  p repare  a p re lim inary  

engineering  r e p o r t  showing estim ated  cos t  o f  c o n s t ru c t io n ,  a t e n ta t iv e  

d es ign , and an e s tim ated  w ater r a t e  schedule . This r e p o r t  i s  then 

subm itted to  th e  Farmers Home A dm inis tra tion .

The committee then employs an a t to rn e y  and c i r c u la t e s  a 

p e t i t io n  among lo c a l  land owners to  organize a water d i s t r i c t .  This 

p e t i t io n  i s  then  f i l e d  w ith  th e  Board of County Commissioners which 

holds a h e a r in g ,  and in co rp o ra te s  the  d i s t r i c t  as a l e g a l ly  c o n s t i tu te d  

pub lic  body. In te r e s te d  land owners then e l e c t  d i r e c to r s  and prepare  a 

body o f  by-laws. The d i r e c to r s  rep lace  the  s te e r in g  committee and 

req u es t  the  e n g in ee r  to  prepare  a f in a l  s e t  o f  plans o f  th e  proposed 

w ater system. They a d v e r t i s e  f o r  c o n s tru c tio n  b id s ,  seek a p p l ic a t io n  

from p ro sp ec tiv e  membership, and form ally  apply fo r  loans from th e  FmHA 

to  f inance  th e  system . Once the  FmHA c loses  th e  loan and d e p o s i ts  the 

funds in  a c o n s t ru c t io n  account fo r  the  d i s t r i c t ,  the  c o n t ra c to r  may 

begin c o n s t ru c t io n .  Residents who choose not to  jo in  the  w ater 

d i s t r i c t  i n i t i a l l y  may p e t i t i o n  to  jo in  a t  some l a t e r  d a te ,  p roviding 

the  d i s t r i c t  i s  n o t  by then overloaded.
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Operation c o s ts  and loan payments are  paid  from revenue 

obtained  through th e  s a le  o f  w ater  d i s t r i c t  memberships (ranging from 

as l i t t l e  as $20 to  as much as  $1 ,000), and through s a le  o f  w ater to  

members. Water so ld  in  th e  d i s t r i c t  i s  metered a t  each user  e s ta b 

lishm ent. O ccasionally , w a te r  i s  so ld  to  an ad jacen t  w ater d i s t r i c t  or 

in  a few ra re  cases to  o th e r  w a te r  u s e r s ,  such as small towns.

A member may purchase as many "b en e f i t  u n i t s "  as he l i k e s ,  but 

i s  expected to  pay a minimum monthly fee  fo r  each u n i t  he owns as well 

as a fee  fo r  th e  t o t a l  amount o f  w ater used.

The ru ra l  w ater d i s t r i c t  has no l ien  on th e  land o f  the  members

f o r  t h e i r  share  o f  th e  c o s t  o f  o p e ra t io n ,  and th e  members are  not 

p e rsona lly  l i a b l e  f o r  the  deb ts  o f  th e  d i s t r i c t  u n t i l  i n i t i a l ,  and any 

subsequent, loans a re  pa id .

Water l in e s  a re  normally l a id  on p r iv a te  p ro p e r ty ,  by agreement 

with the  land owners, where th ey  w i l l  no t be d is tu rb e d  by o ther  county

o r s t a t e  p r o je c t s .  Where t h i s  i s  impossible they  are  perm itted  to

c o n s tru c t  such l in e s  in  th e  d ed ica ted  s t r e e t s  in towns and along 

s ec t io n  l in e s  in ru ra l  a re a s .  O ccasionally , payment fo r  property  

easement to  b u ild  w ater  towers o r  o th e r  la rge  su rface  u n i t s  i s  made to  

land owners.

Rural w ater d i s t r i c t  development in Oklahoma is  a well founded 

component o f  the  ru ra l  landscape. The following chap te rs  w ill  

d e sc r ib e ,  based on a sampling from re p re se n ta t iv e  a reas  o f  the  s t a t e ,  

p re sen t  and p a s t  land uses both w ith in  RWD areas and non-RWD areas .

Land use changes fo r  each w i l l  be documented.



CHAPTER I I I

OKLAHOMA LAND USE PATTERNS

Oklahoma has a t o t a l  land area o f some 44,020,800 ac re s .  This 

a rea  c o n s i s t s  of a wide range o f land u se s ,  vary ing  in na tu re  from 

a g r i c u l tu r a l  to  urban. For much o f  th e  s t a t e  a g re a t  deal of 

com petition  among th e se  p o te n t ia l  land uses e x i s t s .

In o rder to  understand and plan f o r  o rd e r ly  development w i th in  

th e  s t a t e  a basic  knowledge o f  p resen t land use i s  needed. I t  i s  

u n fo r tu n a te ,  however, th a t  adequate d a ta  regard ing  p re sen t  and p a s t  

land uses in  Oklahoma have been poorly recorded . L i t t l e  b as ic  re sea rch  

h a s ,  as y e t ,  been conducted t h a t  would reveal th e  tren d s  o f  land use

now e x i s t e n t .  A number o f  p e r io d ic  re p o r ts  speak to  such narrow to p ic s
1 2 as a g r i c u l tu r a l  production  and economic development, bu t in form ation

i s  needed to  d esc rib e  o th e r  land  uses w ith in  th e  s t a t e  so t h a t  p lanning

f o r  o rd e r ly  development may con tinue .

See fo r  example, Oklahoma A g ricu ltu ra l  S t a t i s t i c s , compiled 
annually  by th e  Oklahoma Crop and Livestock Reporting S e rv ice ,  Oklahoma 
C i ty ,  Oklahoma.

2
See fo r  example, Gerald M. Lage e t  , A P r o f i l e  o f  Oklahoma: 

Economic Development 1950-1975 (F ro n t ie rs  of Science Foundation o f  
Oklahoma, I n c . ,  Oklahoma C ity ,  Oklahoma, 1977).

51
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As w i l l  be d iscussed  more f u l l y  in  Chapter IV, th e  land use 

p a t te rn  in  Oklahoma is  changing and much o f  t h i s  change corresponds to  

t re n d s  found throughout the  n a t io n .  Other t r e n d s ,  however, seem to  be 

more unique to  th e  s t a t e  o f  Oklahoma, o r  a t  l e a s t  to  th e  reg ion  in  

which t h i s  s t a t e  i s  lo ca ted .  For example, th e  to t a l  a re a  devoted 

n a t io n a l ly  t o  cropland i s  a r e l a t i v e l y  s t a b l e  percentage o f  the  t o t a l
3

land a re a ,  bu t in  Oklahoma th e  q u a n t i ty  o f  land devoted to  crops has 

a c tu a l ly  d e c l in ed  in  recen ts  y e a r s .*

As a necessa ry  s tep  in th e  re sea rch  a t  hand, land  uses were 

sampled fo r  two time periods in  a reas  re p re se n t in g  th e  n o r th e a s t ,  

s o u th e a s t ,  and western p o r t io n s  o f Oklahoma. The west d i f f e r s  

p h y s ic a l ly  from th e  e a s t .  I t s  t e r r a i n  i s  f l a t t e r  and i t  r e c e iv e s  l e s s  

p r e c i p i t a t i o n  than the  e a s t .  Eastern  Oklahoma v a r ie s  a lso  from north  

to  sou th : n o r th e a s te rn  Oklahoma is  g e n e ra l ly  le ss  timbered and more 

g e n tly  r o l l i n g  than i s  sou theas te rn  Oklahoma. One would expect t h a t  

w ith in  th e se  th re e  general zones th e re  would be d i f f e r e n t  approaches to  

land use ,  and as a r e s u l t ,  d i f f e re n c e s  in the  types and degrees o f  land 

use change.

Samples were drawn from two types o f  s i tu a t io n s  w ith in  each o f  

th e  th re e  s t a t e  reg io n s .  F i r s t ,  samples were e x tra c te d  from the  ru ra l  

w ater  d i s t r i c t s  (RWD) o f b as ic  concern in  t h i s  re sea rch .  From those 

d i s t r i c t s  meeting the  c r i t e r i a  fo r  a n a ly s is  s e t  forward in  Chapter I ,

3
U.S. Department o f  A g r ic u l tu re ,  Major Uses o f  Land in the 

U .S .:  Summary f o r  1974 (Economic Research S e rv ice ,  A g r ic u l tu re  
Economics Report #274, December, 1977).

^Oklahoma A g ricu ltu ra l  S t a t i s t i c s ,  1976 (Oklahoma Crop and 
L ivestock  Reporting S e rv ice ,  Oklahoma C i ty ,  Oklahoma, 1977), p. 3.
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twelve ru r a l  w ater  d i s t r i c t s  ( fou r  from each o f  th e  th re e  reg ions) were 

randomly s e le c te d  by th e  au thor f o r  a n a ly s is .  F igures 3-1 through 3-3 

in d ic a te  th e  lo c a t io n s  o f  each w ater d i s t r i c t  sampled. Land uses along 

e x i s t in g  w ater  supply l in e s  were then sampled accord ing  to  the  

procedure e s ta b l i s h e d  in  Chapter I .  Secondly, w ith in  each o f  th e  

s e le c te d  ru ra l  w a te r  d i s t r i c t s  a comparable s e t  o f  samples were drawn 

from land uses remote from the  ac tu a l  w ater supply  l i n e s .  A fte r  a l l  

e x i s t in g  w ater d i s t r i c t  l i n e s  o f  s e rv ic e  were lo ca ted  fo r  sampling 

purposes, a l l  land a reas  n o t  included were s u b je c t  to  t h i s  second 

sampling. This l a t t e r  sampling, drawn as a c o n tro l  a r e a ,  was to  

produce a s e t  of d a ta  to  compare to  the  r e s u l t s  o f  RWD d a ta .  These two 

s e t s  o f  samples a re  e q u a lly  rep resen ted  a t  a l l  le v e l s  o f  concern, i . e . ,  

s t a t e  t o t a l ,  reg iona l t o t a l  and sub-reg iona l (RWD) t o t a l .

A eria l photographs were analyzed f o r  a p re -w a ter  d i s t r i c t  

development pe rio d .  These photographs ranged in  age from 1955 to  1964 

with 1960 being th e  average da te  o f  photography. S im ila r  photographs 

were used fo r  th e  p o s t  development period a n a ly s i s .  These photographs 

were taken between 1969 and 1972. In o rd e r  to  make t h i s  f in a l  ana lys is  

as c u r r e n t  as p o s s ib le ,  th e se  l a t t e r  photographs were co rrec ted  by an 

automobile reconnaissance  f o r  a l l  survey a re a s .  The t o t a l  area sampled 

equalled  some 153,600 ac res  fo r  each time p e r io d .  I t  i s  then p o ss ib le ,  

based on t h i s  sam pling, to  e x t r a c t  a b a s ic  im pression  o f  p as t  and 

p re se n t  p a t te rn s  o f  Oklahoma land use.
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S ta tew ide  Land Use P a t te rn s

P re se n t  Land Uses

The somewhat p h y s ic a l ly  d iv e rse  a rea  o f  Oklahoma may be grouped 

in to  nine broad use c a te g o r ie s :

CROPLAND -  land  a t  the  time o f  a n a ly s is  e i t h e r  p lan ted  in
c rops  o r  in c u l t iv a t io n

PASTURE -  land  e x h ib i t in g  n a t iv e  o r p lan ted  g rasses

WOODLAND - land w ith  a predominant t r e e  cover, e i t h e r
commercial o r  non-commercial

RURAL RESIDENTIAL - a l l  dw elling complexes and corresponding
acreages  found in a r u r a l  s e t t i n g

URBAN RESIDENTIAL - a l l  b u i l t - u p  a reas  corresponding  to
in co rp o ra ted  agglom erations

COMMERCIAL - land  on which e s tab lish m en ts  fo r  the
produc tion  or exchange o f  manufactured 
merchandise are  lo ca ted

TRANSPORTATION - a l l  t r a n s p o r ta t io n  f a c i l i t i e s  exclus ive  o f
normal sec t io n  l in e  ro u te s

RECREATION -  a l l  n a tu ra l  and man-made f a c i l i t i e s  fo r  the
p u rpose , e i t h e r  p r im a r i ly  o r  in p a r t ,  o f  
r e c re a t io n a l  enjoyment

EXTRACTION - a re a s  devoted p r im ar i ly  to  th e  e x t ra c t io n  o f
m in e ra ls

A la rg e  amount of land  in Oklahoma i s  seemingly not being used 

a t  p re s e n t ,  and may have s e v e ra l  d i f f e r e n t  v e g e ta t iv e  co v e rs ,  u su a l ly  

g iv ing  the  appearance of woodland or g rass land  usage . Since land uses 

a re  here i d e n t i f i e d  by v isual a n a ly s is ,  e i t h e r  from a e r i a l  photographs 

o r  f i e l d  a n a ly s i s ,  i t  is  o f te n  im possible  to  d i s t in g u is h  t h i s  unused 

land from o th e r  types of land  use.

O v e ra l l ,  a g r ic u l tu r e  u t i l i z e d  123,656.8 a c res  (80.5 p e rcen t)  o f  

th e  area  sampled. This t o t a l  inc ludes land in crop r o ta t io n  o r  

o therw ise  c u l t i v a t e d ,  as well as a l l  types o f p a s tu re  and ranges
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(Table 3 -1 ) .  The d i f f e r e n c e  between s t a t e  and n a t io n a l  tren d s  may be 

seen by comparing Table 3-1 to  3-2.

A g r e a t  m a jo r i ty  o f  th e  land sampled was found to  have a g r a s s 

land cover. For th e  most recen t  period  o f  a n a ly s is  (1978), land 

devoted to  p a s tu re  and range to ta l e d  99,632 a c r e s ,  o r 64.9 pe rcen t o f  

a v a i la b le  land a r e a .  This percentage seems r a t h e r  high when viewed 

a g a in s t  n a t io n a l  s t a t i s t i c s ;  however, i t  may n o t  be f a r  ou t o f  l in e  

with ac tu a l  land uses in  Oklahoma. Daryl 1 Ray and Glenn C o l l in s ,  

w r i t in g  f o r  th e  Oklahoma Experiment S ta t io n  B u l le t in  in  1975 e x p la in ,  

in  p a r t ,  t h i s  t r e n d :

A g r ic u l tu re  in  Oklahoma i s  c o n t in u a l ly  a d ju s t in g  to  changes 
in  th e  p r o d u c t iv i t i e s  and p r ic e s  o f  imputs ( c a p i ta l  investm ents) 
and to  changes in  demand fo r  i t s  p roducts .  Changes in pro
d u c tiv e  te c h n iq u e s ,  r e l a t i v e  to  imput p r ic e s  and government 
program p ro v is io n s  a l t e r  th e  demand f o r  a g r ic u l tu r e  imputs, the  
re so u rce  mix and th e  optimum farm s iz e  in  Oklahoma a g r i c u l tu r e .  
Demand f o r  Oklahoma's a g r i c u l tu r e  ( a g r i c u l tu r a l  products) 
changes w ith  consumer p re fe re n c e s ,  income growth, and export  
m arkets.

Oklahoma farmers have made s u b s ta n t ia l  adjustm ents in 
response to  th e s e  economic fo rc e s .  Adjustments have included 
la rg e  s c a le  s u b s t i t u t io n  o f  c a p i t a l  f o r  l a b o r ,  farm numbers 
and o p e ra to r s ,  and g re a te r  emphasis on l iv e s to c k  production 
r e l a t i v e  t o  crop productionTo (emphasis added)

In any e v e n t ,  p as tu re  and range in  Oklahoma make up the  h ig h e s t  

percentage  o f  land  use . This conclusion  i s  f u r th e r  s u b s ta n t ia te d  by a 

1976 Oklahoma Crop and Livestock Reporting S erv ice  p u b l ica t io n  

suggesting  t h a t  a lm ost fo r ty -tw o  pe rcen t o f  Oklahoma is  in  e i t h e r  

p a s tu re  or range.®

5
Daryl1 E. Ray and Glenn S. C o l l in s ,  S t r u c tu ra l  Changes in 

Oklahoma A g r ic u l tu re  (A gricu ltu ra l  Experiment S ta t io n ,  Oklahoma S ta te  
U n iv e rs i ty ,  B u l le t in  B-720, May, 1975).

^Oklahoma A g ricu ltu ra l  S t a t i s t i c s ,  1976, lo c .  c i t .
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TABLE 3-1 

TOTAL LAND USE
RURAL WATER DISTRICT AND ASSOCIATED CONTROL AREA SAMPLES - 1978

Major Land Use Acreage
Percentage 
o f  Total

Cropland 24,024.8 15.6
Pasture 99,632.0 64.9
Rural Residence 7 ,377.6 4 .8
Woodland 19,073.1 12.4
Urban Residence 935.6 0 .6
T ranspo rta tion 575.4 0 .4
Recreation 930.3 0.6
Commercial 369.5 0 .2
E x trac t iv e 681.7 0 .4

Total Sample 153,600.0 99.9

TABLE 3-2

NATIONAL AND STATE LAND USE ESTIMATES - 1974
( in  1,000 Acres)

U.S.l OklahomaZ
Land Use Acres % Acres %

Total Area 2,264,000 100.0 44,021 100.0
Cropland ( in  crops) 363,000 16.0 14.667 33.3
Cropland ( id le ) 20,000 0 .9 NA3 NA
Pasture-G rassi and 682,000 30.1 18,449 41.9
F ores t 718,000 31.7 2,152 4.9
Special Use^ 184,000 8.1 NA3 NA3
Other 304,000 13.1 10,938 19.9

^Source: U.S. Department o f  Commerce, Bureau o f th e  Census, 
S t a t i s t i c a l  A bstrac ts  o f  the  United S t a t e s ,  1977, (1978), p. 676.

2
Source: Oklahoma Crop and Livestock Reporting S e rv ice ,  

Oklahoma A gricu ltu ra l  S t a t i s t i c s .  1976, (1977), p. 3.
3

NA -  There was no d a ta  a v a i la b le  to  e s t im ate  th e se  land use 
c a te g o r ie s .

S p e c i a l  Use inc ludes  Urban and T ra n sp o r ta t io n ,  Federal and 
S ta te  uses fo r  Recreation and W ild l ife  P re se rv es ,  M il i ta ry  and Farm
s tead s .
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Land in  crop production c o n s t i tu te s  the  second l a r g e s t  land use 

ca tegory . In 1978 only 15.6 p e rc e n t ,  o r  24,024.8 a c r e s ,  showed any 

evidence o f  being used as c ropland .

F o res t  o r  woodland i s  th e  dominant n o n -a g r ic u l tu ra l  use of 

sampled land . No a ttem pt i s  made in  t h i s  resea rch  to  d is t in g u is h  

between commercially p roductive  and o th e r  fo re s te d  land a reas .  

Obviously, some overlap  occurs in  p ra c t ic e  between woodland and p as tu re  

s in ce  timbered reg ions  are  o f ten  used f o r  g raz ing . These d if fe ren c es  

in  u s e ,  however, a re  n o t  d e te c ta b le  from a e r ia l  photographs. Some

19,073.1 acres  (12 .4  pe rcen t)  o f  t h i s  sample were i d e n t i f i e d  in 1978 as 

having a woodland cover.

Rural re s id en ces  accounted fo r  only a f r a c t io n  o f  to t a l  area

sampled, b u t ,  as w il l  be d iscussed  l a t e r ,  i s  one o f  the  f a s t e s t  growing

land use c a te g o r ie s .  At p re s e n t ,  ru ra l  re s idences  and a sso c ia ted  

acreages  occupy 7 ,377 .6  acres  o r  4 .8  pe rcen t o f  sampled land , and con

s t i t u t e  th e  fo u r th  l a r g e s t  land use ca tegory  under c o n s id e ra t io n .

Other land uses fo r  which i d e n t i f i c a t i o n  was made to ta l  3 ,492.5

a c r e s ,  o r  2 .2  pe rcen t o f  th e  t o t a l  area  sampled. Of these  f iv e

remaining land use c a te g o r ie s ,  urban r e s id e n t i a l  and re c rea t io n  are  th e  

l a r g e s t  w ith  935.6 and 930.3 ac res  r e s p e c t iv e ly .  These c o n s t i tu te  0 .6  

p e rcen t  each when rounded to  the  n e a re s t  te n th .  Both t r a n s p o r ta t io n  

and e x t r a c t iv e  uses account f o r  0 .4  pe rcen t each and commercial land 

uses fo r  only 0 .2  p e rcen t .

Trends in  Major Land Uses

Changes in sampled land use t o t a l s  and percentages between 1960 

and 1978 a re  p resen ted  in  Table 3-3 . P as tu re  and range land increased



TABLE 3-3

TOTAL LAND USE -  RURAL WATER DISTRICT PLUS SAMPLES 
OF ASSOCIATED CONTROL AREA LAND USES 

1960 and 1978

Major Land Use
1960 1978 P ercen tag e

ChangeAcreage P ercen tag e Acreage P ercen tag e

Cropland 33 ,5 7 0 .6 21 .9 2 4 ,0 2 4 .8 15.6 -6 .3

P a s tu re 88 ,472.1 57 .6 9 9 ,6 3 2 .0 64 .9 +7.3

Rural R e s id e n t ia l 2 ,9 4 8 .4 1 .9 7 ,3 7 7 .6 4 .8 +2 .9

Woodland 2 5 ,7 2 0 .7 16.8 19,073.1 12 .4 - 4 .4

Urban R e s id e n t ia l 481 .9 0 .3 935.6 0 .6 + 0 .3

T r a n s p o r ta t io n 545.3 0 .4 575.4 0 .4 - 0 -

R ec rea tio n 930.3 0 .6 930.3 0 .6 - 0 -

Commercial 276.7 0 .2 369.5 0 .2 - 0 -

E x t r a c t iv e 688.8 0 .4 681.7 0 .4 - 0 -
TOTALS 153 ,600 .0 100.1 153 ,600 .0 9 9 .9

CTl
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by 11 ,204.9  acres  between th e  two periods  o f  a n a ly s i s .  In 1960 t h i s  

g ra s s la n d  accounted f o r  57.6 p e rcen t  o f  th e  a r e a ,  while  in  1978, t h i s  

percen tage  increased  to  64.9 and c o n s t i tu te d  a s u b s ta n t ia l  change o f

7 .3  p e rc e n t .

Land devoted to  crops a c tu a l ly  dec lined  between th e  p e r io d s  in  

q u e s t io n .  A decrease o f  9 ,545 .8  acres  was reco rd ed , c o n s t i tu t in g  a 

pe rcen tage  decrease  o f  6 .3 ,  from 21.9 p e rcen t in  1960 to  15.6 p e rc e n t  

in  1978.

Woodland a reas  o f  the  s t a t e  a lso  experienced a d ec l in e  in  t o t a l  

acreag e .  In the  e a r ly  1960's some 25,730.9  a c re s  were wooded, bu t only

19,073.1 a c res  could be id e n t i f i e d  in  1978, a 4 .4  pe rcen t re d u c t io n ,  

from 16.8 pe rcen t to  12.4 p e rcen t .

Of th e  remaining land uses i d e n t i f i e d ,  on ly  urban r e s id e n t i a l  

(contiguous p o rtions  o f  urban landscape o u ts id e  o f f i c i a l  co rp o ra te  

boundaries) showed any s i g n i f i c a n t  s ta tew ide  t r e n d .  A near doubling o f  

th e  a re a  devoted to  urban r e s id e n t i a l  use was recorded  in t h i s  

sampling. The e a r l i e r  period produced 481.9 acres  o r  0 .3  p e rcen t 

devoted to  t h i s  land use, whereas the  l a t e r  pe riod  found 935.6 a c re s  

f o r  0 .6  p e rcen t  o f  th e  to ta l  land a rea .  All o th e r  land use c a te g o r ie s  

in d ic a te d  e i t h e r  no change in a re a  o r only a moderate decrease .

These trends  are  c o n s i s te n t  w ith those  g e n e ra l ly  found on th e  

n a tio n a l  le v e l  where c e r ta in  ru ra l  land uses a re  s e q u e n t ia l ly  g iv in g  

way to  l e s s  ru ra l  d ire c ted  land u ses .^  U rb an iza tio n ,  e i t h e r  d i r e c t l y

Marion Clawson, Suburban Land Conversion in th e  United S t a t e s : 
An Economic and Governmental Process (Baltim ore: Resources fo r  th e  
F u tu re ,  1971).
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or i n d i r e c t l y ,  i s  growing ra p id ly .  The f a c t  t h a t  ru ra l  r e s id e n t i a l  

land a re a  i s  in c re a s in g ,  whereas th e  numbers o f  farms a re  d e c l in in g ,  

suggests  t h a t  t h i s  population i s  l a r g e ly  non-rura l in occupation . At 

th e  same t im e , th e  growth o f  p a s tu re  and range land uses f i t s  th e  

n a t io n a l ly  i d e n t i f i e d  tren d  o f  hold ing  lands id le  awaiting buyers and 

developers  f o r  non-ru ra l types o f  expansion. Likewise, the  c le a r in g  o f  

woodland a r e a s ,  and e sp e c ia l ly  t h e i r  non-crop o r i e n t a t i o n ,  i s
Q

su g g es t iv e  o f  s im i l a r  sp ec u la t io n .

I f  th e se  trends  co n tin u e ,  i t  i s  fo reseeab le  th a t  a r a th e r  la rg e  

p o rtio n  o f  th e  S t a t e ' s  c rop land , and to  a l e s s e r  e x ten t  woodland, w i l l  

be converted  to  non-ru ra l land u s e s ,  o r  a t  b e s t ,  be held in ex ten s iv e  

land uses as a means o f  sp e c u la t io n .

Regional Land Use P a tte rn s  

Land used p rim ari ly  fo r  a g r i c u l tu r a l  production (cropland and 

grazing  land) accounted fo r  over 80 p e rcen t of Oklahoma's sampled land 

a rea  in  1978. Woodland accounted f o r  ano ther 12.4 percen t and a l l  

o th e r  land uses f o r  the  remaining 7 .9  p e rcen t .  Of t h i s  remaining 7 .9  

p e rc e n t ,  ru ra l  r e s id e n t i a l  c o n s t i tu t e d  the  m a jo r i ty  (4 .8  p e rc e n t) .  The 

p ropor tions  o f  th e se  land u ses ,  however, vary g re a t ly  across  the  s t a t e .  

Within th e  d i s t r i b u t io n a l  p a t te rn s  o f  th e se  broad groups, v a r ia b le  

p ro p o r t io n s  o f  land  are  cropped, grazed  and id le d .  Other land uses a re  

dual o r  m u l t ip l e ,  as when woodland i s  used s im ultaneously  fo r  tim ber 

p roduction  and o th e r  purposes such as g raz ing  o r  re c re a t io n .  As a 

framework f o r  considering  the  v a r ia b le  c h a r a c t e r i s t i c s  and d i s t r i b u t io n

^ Ib id .



64

o f  im portan t land use components, aggregate  reg io n a l  acreages f o r  each 

land use i d e n t i f i e d  during sampling a re  p resen ted  in  Table 3-4.

P as tu re

A predominant g rass land  cover was found on 99,632 acres  o r  64.9 

p ercen t o f  the  t o t a l  area sampled. This to t a l  in c lu d es  acreages in  two 

major ty p es—grass land  and o th e r  nonfores ted  land  used more o r  l e s s  

e x c lu s iv e ly  fo r  g raz ing .

The p roportion  of t o t a l  p a s tu re  sampled f o r  both time periods 

d i f f e r s  s u b s ta n t i a l ly  among th e  th re e  regions under a n a ly s i s .  At the  

e a r l i e r  period (1960) the so u th eas te rn  study reg io n  ex h ib i te d  the  

sm a l le s t  amount o f  land devoted to  t h i s  land u se ,  22,271 acres  o r  43.5 

p ercen t o f  the  t o t a l  a rea  sampled. Even th e r e ,  however, p as tu re  was 

s t i l l  th e  predominant form o f  land use. At t h i s  same time th e  western 

study a rea  produced the  l a r g e s t  t o t a l  devoted to  t h i s  land use,

35,843.3 a c re s ,  o r  some 70 percen t o f  th e  t o t a l .  The n o r th eas te rn  

study reg ion  was in te rm ed ia te  and c lo s e r  to  th e  s ta tew id e  percentage 

with 59.2 percen t o r  30,312.8 ac res .

For the more recen t period o f  an a ly s is  (1978), q u i te  d i f f e r e n t  

s t a t i s t i c s  were e v id en t  and even a change in reg io n a l o rd e r  occurred . 

The so u th eas t  study area  s t i l l  m aintained th e  low est t o t a l  area devoted 

to  pastu rage  with 51.2 percen t o f  t h a t  sample and 26,237 ac res .  The 

n o r th eas te rn  s e c t io n ,  however, now had the  h igher p ropo r tion  o f  i t s  

a rea  devoted to  p a s tu re ,  38,416.4 ac res  or some 75 p e rc en t .  Increase  

in  p a s tu re  acreage f o r  t h i s  region v/as b a s ic a l ly  th e  r e s u l t  o f  removal 

o f  underproductive wooded a re a s ,  as well as a general d ec l in e  in 

cropped land . The n o r th ea s t  study a re a ,  however, rep laced  the  western



TABLE 3-4
TOTAL LAND USE -  RURAL WATER DISTRICTS PLUS ASSOCIATED CONTROL AREAS

1978 and 1960

Land Use S o u th e a s t  Region West Region N o r th e a s t  Region TOTALS
1978 1960 1978 1960 1978 1960 1978 1960

Cropland
Acres 4 ,7 0 3 .7 5 ,7 1 5 .8 11 ,5 8 6 .3 12 ,491 .6 7 ,7 3 4 .8 1 5 ,363 .2 2 4 ,0 2 4 .8 33 ,5 7 0 .6
P e rc e n t 9 .2 11.2 22 .6 24 .4 15.1 30 .0 15.6 21 .9

P a s tu re
Acres 26 ,2 3 7 .0 2 2 ,2 7 1 .0 3 4 ,9 7 8 .6 3 5 ,843 .3 38 ,4 1 6 .4 3 0 ,3 1 2 .8 99 ,6 3 2 .0 88,423.1
P e rc e n t 51.2 43 .5 68 .3 70 .0 75 .0 59.2 64 .9 57.6

Rural R e s id e n t ia l
Acres 1,772.1 623.8 2 ,8 1 2 .5 1 ,0 9 2 .9 2 ,7 9 3 .0 1 ,2 3 1 .7 7 ,3 7 7 .6 2 ,9 4 8 .4
P e rc e n t 3 .5 1 .2 5 .5 2.1 5 .5 2 .4 4 .8 1 .9

Woodland
Acres 1 7 ,359 .8 2 1 ,6 9 4 .6 120.5 349.4 1 ,5 9 2 .8 3 ,0 8 6 .9 19,073.1 25 ,7 3 0 .9
P e rc e n t 33 .9 42 .4 0 .2 0 .7 3.1 7 .2 12 .4 16.8

Urban R e s id e n t ia l
Acres 456.1 218.7 479 .5 265.5 — — — — — — 935.6 481.9
P e rc e n t 0 .9 0 .4 0 .9 0 .5 — — — — — — 0 .6  • 0 .3

T r a n s p o r ta t io n
Acres 218.7 218.7 173.6 143.5 183.1 183.1 575.4 545.3
P e rc e n t 0 .4 0 .4 0 .3 0 .3 0 .4 0 .4 0 .4 0 .4

R ec rea tio n
Acres 145.0 145.0 446 .8 446.8 338.5 338.5 930.3 930.3
P e rc e n t 0 .3 0 .3 0 .9 0 .9 0 .7 0 .7 0 .6 0 .6

Commercial
Acres 13.5 13.5 214 .6 179.4 141.4 8 3 .8 369.5 276.7
P e rc e n t 0 .03 0 .03 0 .4 0 .4 0 .3 0.1 0 .2 0 .2

E x t r a c t iv e
Acres 294.1 301.2 387.6 387.6 — — — — — — 681.7 688.8
P e rc e n t 0 .6 0 .6 0 .8 0 .8 — — — — — — 0 .4 0 .4

TOTALS: Acres 5 1 ,2 0 0 .0 5 1 ,2 0 0 .0 5 1 ,2 0 0 .0 51 ,2 0 0 .0 5 1 ,2 0 0 .0 5 1 ,2 0 0 .0 153 ,600 .0 153 ,600 .0
P e rc e n t 100.03 100.03 99 .9 100.1 100.1 100.0 99 .9 100.1

O v
t n
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region p r im ar i ly  because the  l a t t e r  experienced an o v e ra l l  decrease in 

land devoted to  p a s tu re .  P a s tu re  acreage dec lin ed  from 70 percen t 

recorded in  1960 to  68.3 p e rc e n t  in 1978, o r  some 864.7 a c re s .  Much o f  

t h i s  d ec lin e  ms th e  r e s u l t  o f  r e s id e n t i a l  growth to  be d iscussed  

below. Again, though, t h i s  in te rm ed ia te  pe rcen tage  i s  comparable to  

th e  sampled s t a t e  f ig u re  of 6 4 .9  pe rcen t.

Cropland

The second l a r g e s t  land use category i s  c rop land . N a tio n a l ly ,  

n ea r ly  21 p e rcen t o f  the  n a t i o n ' s  land a reas  a re  devoted to  cropping 

purposes/*  accounting f o r  some 472 m ill io n  a c re s .  This t o t a l  

rep resen ts  n e i th e r  th e  acreage a c tu a l ly  used in crop  production  each 

year  nor the  acreage t h a t  could be used f o r  c ro p s ,  r a t h e r ,  i t  

rep resen ts  the  acreage p re s e n t ly  in crop r o t a t i o n .  This f i g u r e ,  th e n ,  

can be d i r e c t l y  compared to  r e s u l t s  o f  the  re sea rch  a t  hand.

For th e  e a r l i e r  sampling period (1960), 21 .9  p e rcen t  o f  the  

a rea  was found to  be in crop r o t a t i o n .  This d ec l in ed  s u b s ta n t i a l ly  by 

1978, when only 15.6 p e rcen t o f  th e  area  showed evidence  o f  being used 

f o r  cropping purposes.

A la rg e  d i s p a r i ty  in  th e  amount o f  land devoted to  crop 

production was found to  e x i s t  among the th re e  a re as  sampled. In 1960 

th e  so u th eas t  study area  m ain ta ined  only 6 ,715 .8  a c r e s ,  o r  11.2 percen t 

of i t s  to t a l  a r e a ,  in t h i s  form o f  a g r ic u l tu r e .  The n o r th e a s te rn  zone, 

however, employed nearly  o n e - th i rd  o f  i t s  land a rea  f o r  crop

g
U.S. Department o f  A g r ic u l tu re ,  Our Land and Water Resources 

(Economic Research S e rv ice ,  M iscellaneous P u b l ic a t io n  #1290, May, 1974), 
p. 2.
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produc tion— 15,363.2 acres  o r  30 p e rcen t  of i t s  t o t a l .  The western 

s tudy  a rea  was in te rm ed ia te  w ith  24 .4  p e rcen t  and 12 ,491.6  ac res .

By th e  more recen t  p e r io d  o f  a n a ly s is  (1978), c u l t i v a t e d  land 

f o r  a l l  t h r e e  reg ions had d e c l in e d ,  the  g r e a te s t  d e c l in e  o ccu rr ing  in 

the  n o r th e a s te rn  study a rea .  Sampled cropland t o t a l s  decreased  th e re  

by almost o n e -h a lf .  In 1960 some 15,363.2 acres  (30 p e rcen t)  were 

sampled, whereas in 1978 only 7 ,73 4 .8  acres  (15.1 p e rcen t)  were 

id e n t i f i e d  as cropland. As a r e s u l t  o f  t h i s  major d e c l in e ,  th e  

n o r th e a s t  f e l l  behind the  w este rn  study a rea  in p e rcen t o f  area  devoted 

to  c rop land  usage. The so u th e a s t  region s t i l l  produced th e  sm a l le s t  

a c reag e ,  only  4 ,307 .7  acres  (9 .2  p e rcen t)  a t t r i b u t e d  to  th e  production 

o f  crops.

As mentioned e a r l i e r ,  t h i s  s ta tew ide  conversion o f  cropland to  

o th e r  uses may have fa r - re a c h in g  e f f e c t s  on Oklahoma's econom y- 

e sp ec ia l  ly  t h a t  involving ru r a l  occupations. This s t a t e  s t i l l  has a 

la rg e  a g r i c u l tu r e  component, and rap id  changes in  the a g r i c u l tu r a l  

economy may no t be adequately  o f f s e t  by in c re a s in g  n o n -ru ra l  economic 

growth. The obvious r e s u l t  would be th e  g re a te r  dependence o f  t h i s  

s t a t e  on o th e rs  fo r  basic  food re so u rc e s .  An imbalanced t r a d e  

s i t u a t i o n  would evolve between Oklahoma and o th e r  food producing 

s t a t e s ,  as well as an in c rease  in  food p r ic e s .

Woodland

The sample r e s u l t s  in d ic a te  t h a t  wooded a reas  o f  Oklahoma have 

dec lin ed  between the  two study p e r io d s .  Almost 17 p e rc en t  o f  th e  area 

was fo r e s te d  in  1960, whereas only  12.4 pe rcen t was i d e n t i f i e d  as such 

in 1978. This d ec line  may be due to  a number o f  in f lu e n c e s ,  n o t  the



68

l e a s t  o f  which i s  in c reased  c le a r - c u t t i n g  a c t i v i t i e s  in so u th eas t 

Oklahoma and the  c le a r in g  o f  woodland f o r  c ro p ,  p a s tu re ,  and o th e r  

purposes e lsew here.

N a t io n a l ly ,  as much as o n e - th ird  (754 m i l l io n  ac res )  o f  th e  

United S ta te s  i s  f o r e s te d .  About o n e -s ix th  o f  t h i s  area  i s  in Alaska, 

where l i t t l e  tim ber i s  h a rv es ted  a t  p re sen t  f o r  wood p r o d u c t s . I t  

may a lso  be observed t h a t  t o t a l  fo re s te d  a r e a s ,  e s p e c ia l ly  in th e  

p la in s  reg ion  o f  which w este rn  Oklahoma i s  a p a r t ,  a re  decreasing .

Regional d i f f e r e n c e s  in  the  amount o f  a rea  devoted to  woodland 

purposes a re  obviously  r e l a t e d  to  the  d i f f e r e n c e s  among physical 

environments w ith in  the  s t a t e .  The e a s te rn  p o r t io n  o f  Oklahoma, and 

e s p e c ia l ly  the  so u th ea s te rn  a re a ,  is  heav ily  fo r e s te d  and i s  more 

r e p re s e n ta t iv e  o f  th e  e a s te rn  po rtion  o f th e  n a t io n .  The western study 

a re a s ,  where th e  n a tu ra l  v eg e ta t io n  has been allowed to  remain and 

g ra ss lan d s  predominate, a r e  more in d ic a t iv e  o f  th e  Great P la in s .

In th e  e a r ly  1 9 6 0 's ,  21,694.6 acres  (4 2 .4  p ercen t)  of the  

so u th eas te rn  study a rea  were devoted to  woodland. In 1978 a s t i l l  

la rg e  33.9 p e rcen t o r  17 ,359 .8  acres  were i d e n t i f i e d .  At the  same 

tim e , th e  western re g io n ,  in  both time p e r io d s ,  e x h ib i te d  low 

percen tages  of woodland, 0 .7  percen t in  1960 and 0 .2  percen t in 1978, 

accounting fo r  only 349.4 ac res  and 120.5 a c res  r e s p e c t iv e ly .  All the  

woodland found in  th e  samples fo r  western Oklahoma occurred in Stephens

U.S. Department o f  A g r ic u l tu re ,  The Outlook fo r  Timber in  the  
United S ta te s  (U.S. F o res t  S e rv ic e ,  Fo res t  Research Report #20,
October, 1973).

Kathryn A. Zeim etz, e ^ a l _ . , Dynamics o f  Land Use in Fas t 
Growth Areas (U.S. Department o f  A g r ic u l tu re ,  Economic Research 
S e rv ic e ,  A g ricu ltu re  Economics Report #325, A p r i l ,  1976), p. 7.
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County, a p o r t io n  o f  the  western margins o f  th e  "c ro ss - t im b ers"  o f  

Oklahoma. This i s  a zone o f  underproductive scrub oak and black jack  

tim ber s ta n d s .  The n o r th e a s te rn  study area  l ik ew ise  experienced a 

su b s ta n t ia l  d ec lin e  in  woodland uses . This d e c l in e  was p r im ari ly  the 

r e s u l t  o f  t r e e  removal p ro je c ts  designed to  in c re a se  th e  p ro d u c tiv i ty  

of th e  a reas  by removing underproductive woodland v e g e ta t io n  and 

rep lac ing  i t  w ith  more productive  rangeland and c rop land .

Rural R es iden tia l

Although the above th re e  land use c a te g o r ie s  (p a s tu re ,  cropland 

and woodland) combine to  account fo r  over 90 p e rcen t  o f  th e  to ta l  

sampled land use in Oklahoma fo r  both time p e r io d s ,  th e  land use 

category  with th e  g re a te s t  percentage o f  change i s  r u r a l  r e s id e n t i a l .

In the  e a r l i e s t  time period (1960), only 1 .9  p e rcen t  o f  th e  area 

sampled could be depicted  as ru ra l  r e s id e n t i a l .  The l a t e r  sampling of 

the  same a reas  (1978), however, found almost 5 p e rc e n t  o f  th e  area  in 

t h i s  ca tegory .

A s u b s ta n t ia l  amount o f  t h i s  inc rease  can no t be accounted fo r  

as fu n c t io n a l ly  ru ra l  popula tion : i . e . ,  those o c cu p a t io n a l ly  involved 

in  a g r i c u l tu r e ,  l iv e s to c k  r a is in g  o r  o th e r  forms of prim ary production. 

The growth o f  ru ra l  re s id e n c e s ,  th e r e f o r e ,  must be th e  r e s u l t  of o ther 

than primary production o r ie n te d  popu la tions .

The sm a l le s t  p roportion  of  land devoted to  r u r a l  res idences  was 

found in th e  sou theas te rn  portion  o f  th e  study a re a .  In 1960 only 

623.8 ac res  o r  1 .2 percen t o f  the  area  was found to  be re p re se n ta t iv e  

o f  t h i s  c a teg o ry .  In 1978, however, t h i s  had in c reased  to  a 

s u b s ta n t ia l  1,772.1 a c re s ,  o r  3.5 percen t o f  the  t o t a l .  The
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n o r th e a s te rn  reg ion  ex h ib ited  twice as much land devoted to  ru r a l  

re s id en ces  in  th e  e a r ly  1960's as d id  tn e  sou theas tern  s e c t io n  (1 ,231 .7  

a c r e s ,  o r  2 .4  p e rc en t  o f  the  t o t a l ) .  The western sec tion  was only 

s l i g h t l y  behind w ith  1,092.9 acres  (2.1 p e rc en t) .

In 1978, both the  n o r th ea s te rn  and the  western study reg ions  

showed excep tiona l growth in th e  ru ra l  r e s id e n t i a l  category . The west 

had th e  g r e a t e s t  in c re a s e ,  f i n a l l y  matching the  n o r th ea s t  w ith  5 .5  

p e rc en t  of t h e i r  re sp ec t iv e  a re a s .  A t o t a l  of 2,812.5 acres  were 

recorded  in  th e  w est ,  whereas th e  n o r th e a s t  was only s l i g h t l y  sm a lle r  

w ith  2,793 a c r e s .  Both these  reg ions were well above the  t o t a l  s t a t e  

f ig u r e  o f  4 .8  p e rc e n t .

An im portan t comparison between th e  two time periods f o r  the  

th re e  reg ions  can be made. The h ig h e s t  sampled percentage o f  ru ra l  

re s id en ces  f o r  th e  e a r l i e s t  survey period  was well below even th e  

low est sample pe rcen tages  fo r  th e  more re c e n t  study period (see  Figure 

3 - 4 ) ,  in d ic a t in g  a su b s ta n t ia l  change in  t h i s  type o f  land use in  

Oklahoma. More w i l l  be sa id  about t h i s  in  Chapter IV.

As th e  ru ra l  non-farm r e s id e n t i a l  s e c to r  in c re a se s ,  a number of 

in c re as in g  c o s ts  (o f ten  excessive) may be p red ic ted  fo r  the  r u r a l  

community. A l i s t  o f  such ru ra l  l i a b i l i t i e s  would include road 

m aintenance, school bus se rv ices  to  e x i s t i n g  public  schoo ls ,  l i q u id  and 

s o l id  waste d isp o sa l  and such p ro te c t iv e  se rv ice s  as po lice  and f i r e .

At p re se n t  the  ru ra l  community i s  no t prepared to  provide th e se  

in c reased  needs, indeed , most ru ra l  communities have t r a d i t i o n a l l y  done 

a poor job  o f  p rov id ing  such s e rv ice s  w ith  much sm aller ru ra l  

popu la tions  and th e re fo re  a sm aller  demand; I f  such growth i s  to



FIGURE 3-4

PERCENTAGE OF THE SAMPLED AREAS FOUND 
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continue unabated , a bas ic  r e s t ru c tu r in g  of s t a t e  expenditures  must 

occur. In a d d i t io n ,  a g re a te r  concern fo r  ru ra l  planning must evolve 

to  f a c i l i t a t e  o rd e r ly  development.

Other Land Uses

The only o th e r  land use category  showing any su b s ta n t ia l  change 

i s  urban r e s i d e n t i a l .  Growth o f  urban agglom erations in Oklahoma i s  

im portan t. Sample r e s u l t s  show a doubling of land area  a t t r i b u t e d  to  

t h i s  land use. In the  e a r l i e r  period  (1960), 0 .3  pe rcen t of th e  a rea  

was in  urban land use. In the l a t e r  sampling (1978), however, t h i s  had 

increased  to  0 .6  p e rcen t .  Again, t h i s  i s  comparable to  th e  n a t io n a l  

growth of such a re a s .

Both the  so u th eas te rn  and western sampled portions  o f  Oklahoma 

e x h ib ited  some urban land use. In both cases  th e  amount o f  in c rease  

was s u b s t a n t i a l ,  a t  l e a s t  doubling th e  amount f o r  the  e a r l i e r  pe r iod .

In both a reas  were found some 0 .9  pe rcen t o f  th e  t o t a l  a rea  devoted to  

urban land uses by th e  l a t e  1970 's . This amounted to  456.1 acres  fo r  

th e  so u th eas te rn  Oklahoma sample and 479.5 ac res  fo r  the  western 

sample. In no samples drawn from th e  n o r th e a s te rn  study area  could 

th e re  be found evidence of  urban land use. I t  should be remembered, 

however, t h a t  th e  focus o f  t h i s  re sea rch  i s  toward ru ra l  Oklahoma and 

th a t  samples f o r  a n a ly s is  were drawn to  measure land uses in t h a t  s e c to r  

o f  th e  s t a t e .  Although urban a reas  were i n i t i a l l y  excluded from th e  

s tu d y , some urban expansion was found as a r e s u l t  o f  the  dynamic growth 

o f urban agglom erations. That any urban development a t  a l l  was found 

in  these  samples a t t e s t s  to  the rap id  change occurring  in t h i s  s e c t o r .



73

bu t does n o t  g ive  a f a i r  re p re se n ta t io n  o f  t o t a l  urban land use w ith in  

th e  s t a t e  o f  Oklahoma.

The o th e r  fo u r  land use c a te g o r ie s  in  t h i s  sample—tra n s p o r ta 

t i o n ,  r e c r e a t io n ,  commercial and e x t r a c t i v e —a lso  rep resen ted  small 

percentages o f  t o t a l  land use in Oklahoma, and showed no change in  

o v e ra l l  p e rcen t  o f  t o t a l  a rea  rep re se n te d .  T ran sp o r ta t io n  accounted 

fo r  only 0 .4  p e rcen t  o f  th e  to ta l  land a re a ,  as d id  e x t r a c t iv e  land 

uses . R ecrea tion  was la r g e r  with 0 .6  p e rc e n t ,  and commercial sm alle r  

with only 0 .2  p e rc e n t .

The so u th e a s te rn  portion  o f  th e  s t a t e  presented  th e  s m a l le s t  

t o t a l  land a rea  devoted to  commercial usage w ith  only 13.5 acres  o r  

0.03 p e rcen t o f  th e  t o t a l  a rea .  The l a r g e r  amount, however, was found 

in  western Oklahoma where 179.4 acres  in 1960 and 214.6 acres  in  1978 

were found. S t i l l ,  th e se  amounted to  only 0 .4  pe rcen t o f  the  t o t a l s .  

N ortheastern  Oklahoma experienced a major in c re a se  between the  two 

periods o f  a n a ly s i s .  In th e  e a r l i e r ,  only 83.8 acres  (0.1 percen t)  

were found; however, 141.4 acres  (0 .3  p e rcen t)  were e v id en t  in  1978.

Summary

Several land uses in ru ra l  Oklahoma predominate. Pasture  (64.9 

p e rc e n t ) ,  cropland (15 .6  pe rcen t)  and woodland (12 .4  percen t)  combine 

fo r  a t o t a l  o f  92.9 p e rcen t  of a l l  land sampled w ith in  th e  s t a t e .  When 

ru ra l  r e s id e n t i a l  land  usage (4 .8  p e rcen t)  i s  added to  t h i s  t o t a l ,  very 

l i t t l e  sampled land  remains to  be d iv ided  among th e  o the r  f iv e  surveyed 

land uses.

As would be expected from n a t io n a l  t r e n d s ,  p a s tu re ,  ru ra l  

r e s i d e n t i a l ,  and urban r e s id e n t i a l  land uses increased  during th e  study
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perio d ,  while  c ropland  and woodland decreased . The o ther  fo u r  land use 

c a te g o r ie s  surveyed remained co n stan t .

Regional v a r ia t io n s  in  Oklahoma were found to  e x i s t  in a l l  land  

use c a te g o r ie s .  The w idest v a r ia t io n s  appeared in  th e  land use types 

with g r e a te r  ac reages . Not a l l  re g io n s ,  however, were found to  be 

changing in the  same d i r e c t io n .  For example, th e  n o r th e a s t  and 

so u th eas t  gained p a s tu re  lan d , w hile  th e  w estern study area  experienced 

a d ec l in e  in  pas tu re  lands.

The trends  in  land use noted above w il l  have the  impact o f  

changing the  economic s i t u a t i o n  of a t  l e a s t  ru ra l  Oklahoma. A 

predominantly a g r ic u l tu r e - o r ie n te d  s t a t e ,  Oklahoma w il l  experience a 

reduc tion  of th a t  economic base as more land is  taken from a g r ic u l tu r e  

and placed in to  e i t h e r  more ex tens ive  land uses o r  converted to  some 

form of urban usage, inc lud ing  the  various forms o f  land sp ec u la t io n .

The fo llow ing chap ter  w il l  more p re c is e ly  d iscuss th e  

p a r t i c u la r  changes in  land uses i d e n t i f i e d  above. The exact d i r e c t io n  

and magnitude o f  th e se  changes as they p e r ta in  to  RWD and a sso c ia ted  

contro l a reas  w il l  be eva lua ted .



CHAPTER IV

PAHERNS OF LAND USE CHANGE IN RURAL OKLAHOMA

From Chapter I I I  i t  i s  ev iden t t h a t  land use changes a re  

occurring  in ru ra l  Oklahoma. In some p la c e s ,  and e s p e c ia l l y  in the  

ru ra l  w ater d i s t r i c t s ,  th e re  a re  in d ic a t io n s  th a t  t h i s  change i s  o f  a 

la rg e  magnitude. Chapter IV w il l  i d e n t i f y  and d iscuss  c e r t a in  basic  

tre n d s  o f  t h i s  land use change.

Of f i r s t  concern in t h i s  a n a ly s is  i s  the  development o f  broad 

land use p r o f i l e s  o f  the  th ree  le v e ls  o f  a n a ly s is  thus f a r  d iscu ssed .

At th e  s t a t e  level may be an a n a ly s is  o f  a l l  samples, as well as a 

d iv is io n  in to  RWD samples and those  e x t ra c te d  from areas  contiguous to  

but remote from RWD l in e s  of s e r v ic e .  This allows fo r  a comparison o f 

land use changes occurring  in  RWD and a s s o c ia te d  con tro l  a re a  samples. 

In a d d i t io n ,  fo r  th e  ru ra l  r e s id e n t i a l  c a te g o r ie s ,  number o f  res idences  

is  d iscussed  to  lend credence to  any r e s id e n t i a l  trend  d iscovered .

A nex t lower lev e l  of a n a ly s is  d e a ls  with reg iona l land  use 

p a t t e r n s .  The same b a s ic  approach as above i s  used; however, a n a ly s is  

i s  focused on th e  th re e  region breakdown d escr ibed  e a r l i e r .  These 

inc lude : the  n o r th e a s t ,  the  so u th e a s t ,  and the  western a reas  o f  the  

s t a t e  (see  F igures 3-1 to  3-3 , Chapter I I I ) .

75
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F in a l ly ,  t h i s  a n a ly s is  w i l l  focus on th e  in d iv id u a l  r u r a l  w ater  

d i s t r i c t s  o f  th e  s tudy  and t h e i r  a sso c ia te d  con tro l a re a s .  Analysis o f  

th ese  in d iv id u a l  d i s t r i c t s  and co n tro l  a reas  w il l  be s t ru c tu re d  along 

reg io n a l  l in e s  bu t comparison between reg ions  w il l  a l s o  be employed 

where necessa ry .

The second land use an a ly s is  concern d iscussed  in  t h i s  ch ap te r  

invo lves  th e  use o f  t r a n s i t i o n  m a tr ic e s .  The t r a n s i t i o n  m atr ix  i s  a

to o l  f o r  d isce rn in g  ac tu a l  changes among p a r t i c u l a r  uses being

examined. This approach i s  necessary  to  document and analyze  the  

d e ta i l e d  t r a n s f e r s  among th e  various u ses .  Again, th e  h ie ra rc h ic a l  

approach i s  employed, with  d iscuss ion  fo cu s in g ,  in t u r n ,  on th e  s t a t e ,  

reg iona l and in d iv id u a l  ru ra l  w ater d i s t r i c t  l e v e l s .

The f i n a l  a sp e c t  o f  t h i s  c h ap te r  deals  w ith  observed trends  in  

land use change o f th e  sampled d a ta .  The samples, and t h e i r  r e s u l t s ,  

a re  aggregated in  a zonal fashion of in c re as in g  u n i t s  o f  commuting

d is ta n c e  from urban agglom erations. Comparison, a g a in ,  i s  made on th e

b a s is  o f  RWD and a s s o c ia te d  contro l a rea  samples.

Land Use P r o f i l e s

Sample r e s u l t s  in d ic a te  th a t  th e  o v e ra l l  p a t te rn  o f  land use 

did not change d ra m a t ic a l ly  between the  two time periods o f  a n a ly s is  

(Table 4-1 and F igure  4 -1 ) .  The focus o f  t h i s  re s e a rc h ,  though, i s  

w ith  land use change w i th in ,  o r  as a r e s u l t  o f ,  ru ra l  w ater d i s t r i c t s .  

As has been d iscu ssed  e a r l i e r ,  two s e t s  o f  land use samples were 

e x tra c te d .  The f i r s t  s e t  was drawn from along ru ra l  w ater d i s t r i c t  

l in e s  o f  s e rv ic e  w ith in  th e  th ree  study re g io n s .  The second s e t  was 

e x tra c te d  from a re a s  a t  some d is ta n ce  from but contiguous to  th e se  RWD
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LAND USE OF STUDY AREA BY REGION, 1960 AND 1978 
(by p e rcen t)

Land Use Southeast West N ortheas t Total

Cropland
1960 11.2 24.4 30.0 21.9
1978 9 .2 22.5 15.1 15.6

P as tu re
1960 43.5 70.0 59.2 57.6
1978 51.2 68.3 75.0 . 64.9

Rural R es iden tia l
1960 1.2 2.1 _ 2 .4 1.9
1978 3 .5 5.5 5.5 4 .8

Woodland
1960 42.4 0.7 7.2 16.8
1978 33.9 0 .2 3.1 12.4

Urban R esiden tia l
1960 0 .4 0.5 — — — 0.3
1978 0 .9 0 .9 — — - 0 .6

T ran sp o rta tio n
1960 0 .4 0 .3 0 .4 0 .4
1978 0 .4 0 .3 0 .4 0 .4

Recreation
1960 0.3 0.9 0 .7 0 .6
1978 0.3 0 .9 0.7 0 .6

Commercial
1960 0.03 0 .4 0.1 0 .2
1978 0.03 0 .4 0 .3 0 .2

E x trac t iv e
1960 0.6 0 .8 — — — 0 .4
1978 0.6 0 .8 0 .4
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se rv ic e  l i n e s  and re p re se n t  con tro l  a rea  land u ses .  Samples o f  t h i s  

second s e t  were, l ik e w is e ,  e q u a lly  e x tra c te d  from the  th re e  s tudy  zones 

o f  th e  s t a t e .  The purpose o f th e  second s e t  o f  samples, th e  co n tro l  

a r e a s ,  was t o  provide a co n tro l  da ta  s e t  to  measure th e  d i f f e r e n c e s  in  

land use change occurring  between these  two s e t s  o f  a re a s .  The 

d i f fe re n c e  between th e  two can , in p a r t ,  be a t t r i b u t e d  to  th e  presence 

o f  th e  RWD.

Table 4-2 p re sen ts  the  accumulated s ta tew ide  r e s u l t s  o f  land 

use a n a ly s is  fo r  th e  two time periods f o r  both the  RWD samples and fo r  

th e  co n tro l samples. As can be seen from t h i s  f i g u r e ,  a number o f  

s i g n i f i c a n t  changes in  land use have occu rred , and, th e  v a r i a t io n  

between RWD samples and con tro l samples i s  o f ten  pronounced.

Excluding urban r e s id e n t i a l  land uses o f  the  con tro l a r e a s ,  

th e  category  with th e  g r e a te s t  abso lu te  percentage change a t  the  s t a t e  

le v e l  i s  ru r a l  r e s i d e n t i a l .  For both samples t h i s  land use had th e  

g r e a te r  o v e ra l l  change, with ru ra l  w ater d i s t r i c t  samples experienc ing  

a major in c re a s e ,  o f  some 203.7 p e rc e n t ,  between 1960 and 1978. The 

co n tro l  a rea  samples were conside rab ly  sm aller  but higher than  any 

o th e r  con tro l area change except urban r e s i d e n t i a l .

Housing u n i t s ,  l ik e w is e ,  experienced an ab rup t growth during 

t h i s  time frame. In 1960 only 935 ru ra l  r e s id e n t i a l  housing u n i t s  

could be id e n t i f i e d  (Table 4 -3 ) ,  but by 1978, t h i s  f ig u re  had rocketed 

to  2,268 u n i t s .  This amounted t o  a 142.6 pe rcen t in c rease  over 1960, 

and a t o t a l  inc rease  o f  1,339 ru ra l  r e s id e n t i a l  housing u n i t s .^  Only

Housing u n i t  f ig u re s  f o r  th e  e a r l i e r  (1960) time pe rio d  in 
cases where several re s idences  were c lu s te re d  to g e th e r  must be 
considered only as e s t im ate s  due to  the  d i f f i c u l t y  in i d e n t i f i c a t io n



TABLE 4-2

SAMPLED LAND USE TOTALS FOR BOTH RWD's AND ASSOCIATED CONTROL AREAS, 1960 AND 1978

Land Use
Rural Water D i s t r i c t s A sso c ia ted  Control Areas

1960 Acres 1978 Acres % Change 1960 Acres 1978 Acres % Change

P a s tu re 4 3 ,6 4 7 .0 51 ,227 .7 17.36 4 4 ,0 4 3 .7 4 9 ,0 3 9 .9 11.34

Crop 1 8 ,874 .0 10,854.1 -5 7 .5 0 15 ,3 4 3 .5 1 2 ,458 .4 -18.81

Woodland 10 ,6 9 4 .9 7 ,0 5 7 .7 -65 .99 1 5 ,1 3 8 .4 1 2 ,100 .7 -20 .07

Rural R e s id e n t ia l 1 ,8 4 4 .6 5 ,6 0 2 .3 203.71 1 ,0 2 2 .8 1 ,7 1 6 .5 67.82

Urban R e s id e n t ia l 478.7 743.2 55.25 11.7 186.3 1492.30

T r a n s p o r ta t io n 494 .8 524.7 6.04 109.7 109.7 --

R ecrea t io n 446 .8 446 .8 -- 483.5 483 .5 —

Commercial 276.7 325.3 17.56 -0 - 41 .5 - -

E x t ra c t iv e 42 .7 18.2 -42 .62 646.7 663.5 2 .59

T o ta ls 7 6 ,8 0 0 .0 76 ,8 0 0 .0 7 6 ,8 0 0 .0 7 6 ,8 0 0 .0



TABLE 4-3

NUMBER OF RURAL RESIDENTIAL UNITS, 1960 AND 1978

Rural Water S o u th e a s t Rural Water West Rural Water N o r th e a s t
D i s t r i c t 1960 1978 Change D i s t r i c t 1960 1978 Change D i s t r i c t 1960 1978 Change

Pushmataha Co. 
RWD #1 

RWD 7 60 + 53

Comanche Co. 
RWD #1 

RWD 48 121 + 73

Ottawa Co. 
RWD #2 

RWD 88 185 + 97
Control

Area 3 5 + 2
C ontrol

Area 13 9 -  4
Control

Area 31 35 + 4
LeFlore  Co. Water 
D is t .  Company 

RWD 25 54 + 39

Comanche Co. 
RWD #2 

RWD 29 254 +225

Mayes Co. 
RWD #4 

RWD 71 142 + 71
Control

Area 12 31 + 19
C ontrol

Area 29 30 + 1
Control

Area 30 49 + 19
LeFlore  Co. NW 
Water Inc .

RWD 40 83 + 43

C otton Co. 
RWD #2 

RWD 27 37 + 10

Rogers Co. 
RWD #6 

RWD 40 138 + 98
C ontrol

Area 14 41 + 27
Control

Area 16 15 -  1
Control

Area 120 142 + 22
LeFlore  Co. S p iro  
E as t 

RWD 75 217 +142

S tephens Co. 
S & SW D is t .  

RWD

RW
#3

53 188 +135

Rogers Co. 
RWD #8 

RWD 57 190 +133
C ontro l

Area 18 34 + 16
Control

Area 46 66 + 20
C ontrol

Area 43 132 + 19
T o ta ls

RWD 147 424 +277
T o ta ls

RWD 157 600 +443
T o ta l s

RWD 250 655 +405
Cont. A. 47 111 + 64 Cont. A. 104 120 + 16 Cont. A. 224 358 +134

Grand T o ta ls  
RWD/Cont. A. 194 535 341

Grand T o ta ls  
RWD/Cont. A. 261 720 459

Grand T o ta ls  
RWD/Cont. A. 474 1013 539 00
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438 u n i t s  o f  t h i s  in c re a s e  were found in co n tro l  a rea  samples. The 

d i f f e r e n c e  between th e  RWD and c o n tro l  sampled a reas  i s  im p o rtan t.  The 

f a c t  t h a t  RWD reg ions  have had a ru r a l  r e s id e n t i a l  growth o f  over th re e  

tim es th a t  of th e  c o n tro l  a reas  and an in c re a se  o f  n e a r ly  two and a 

h a l f  times in housing u n i t s  in d ic a te s  the  importance o f  th e  ready 

a v a i l a b i l i t y  o f  w ater resou rces  as a t  l e a s t  one major fo rc e  a f f e c t in g  

th e  p a t te rn  o f  land use w ith in  ru r a l  environments.

On a reg iona l b a s i s ,  ru r a l  r e s id e n t i a l  land uses again  

d isp layed  r a th e r  ex cess iv e  changes (Table 4 -4 ) .  Appendix A shows the  

t o t a l  acreages found to  e x i s t  a t  each o f  th e  time periods  sampled, fo r  

RWD and con tro l samples. While both RWD and con tro l  samples a l l  had 

reg io n a l in c re a s e s ,  th e  g re a te r  in c re a se s  occurred in th e  w ater 

d i s t r i c t s .  Indeed, even the  s m a l le s t  reg io n a l in c rease  f o r  the  RWD 

samples, 115.2 pe rcen t f o r  n o r th e a s te rn  Oklahoma, was a lm ost as g re a t  

as th e  l a r g e s t  in c re a se  o f  the  c o n tro l  a r e a s ,  157.1 p e rc en t  fo r  th e  

s o u th e a s t .  The l a r g e s t  in c rease  f o r  the  RWD samples was found in the

w estern study re g io n ,  a 244.4 p e rcen t  change from 1960 t o  1978.

Housing u n i t s ,  l ik e w is e ,  e x h ib i te d  s u b s ta n t ia l  changes (Table 4 -3 ) ,  

w ith  th e  ru ra l  w ater d i s t r i c t  samples having a much g r e a te r  in c rease  

than did the  non-water d i s t r i c t  samples. The la r g e s t  reg io n a l  in c rease  

was found in  th e  w estern a re a ,  w ith  an in c re a se  of only 157 re s id en c e s .  

In 1978, however, t h i s  number in c reased  to  an even 600 u n i t s ,  an 

in c rease  of 443 housing u n i t s .  Although no t to  th e  same e x t e n t ,  both

th e  n o r th e a s t  and so u th ea s t  reg ions  a lso  saw s u b s ta n t ia l  growths in

from a e r i a l  photographic sou rces . The more re c e n t  (1978) f i g u r e s ,  
however, a re  cons iderab ly  more acc u ra te  s in ce  a e r i a l  photographic  
techn iques  were c o r re c te d  by f i e l d  a n a ly s is .
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TABLE 4-4

RWD AND CONTROL AREA LAND USE BY REGION, 1960 AND 1978 
PERCENT CHANGE BY REGION

Land Use Southeast
Region

West
Region

N ortheast
Region

Crop
RWD
Control Area

-14 .3
-18 .2

-1 3 .4
2.6

-59 .4
-33 .0

Pasture
RWD
Control Area

18.2
17.2

-5 .9
0 .4

35.3
19.7

Rural R es id en tia l  
RWD
Control Area

183.3
157.1

244.4
13.3

155.2
75.0

Woodland
RWD
Control Area

-36.0 
-  8.0

0
■ 100.0

-23.1
-76.1

Urban R es id en tia l  
RWD
Control Area

25.0
1500.0

90 .0
0

0
0

T ran sp o r ta t io n
RWD
Control Area

0
0

20.0
0

0
0

Recreation
RWD
Control Area

0
0

0
0

0
0

Commercial
RWD
Control Area

0
0

14.3
0

33.3
0.2

E x trac tiv e
RWD
Control Area

-65.0
10.0

0
0

0
0
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r e s id e n t i a l  u n i t s .  The co n tro l  samples, on the  o th e r  hand, e x h ib i te d  a 

much weaker tendency to  in c re a se .  The samples drawn from th e  w estern  

reg io n ,  f o r  example, showed an inc rease  o f  only s ix te en  u n i t s .

Within the v a r io u s  ru ra l  w ater d i s t r i c t  samples (Table 4 -5 )  and 

a d jacen t  con tro l a reas  (Table 4-6) s im i l a r  v a r ia t io n  i s  e v id en t .  In 

crease  in  ru ra l  r e s id e n t i a l  uses was everywhere high in  th e  RWD samples 

(Table 4 -5 ) .  In almost every case t h i s  land use type was tw ice as

g re a t  in  1978 as in 1960. In many c a s e s ,  a t  l e a s t  a t r i p l i n g  o f  th e

1960 percentage was found to  have occurred . The la r g e s t  in c rease  was 

found in  Pushmataha County RWD #1, with a 760 percen t in c rease  between 

th e  two sampling pe rio d s .  Another la rg e  in c re a se  occurred in  Comanche 

County RWD #2, some 504.8 pe rcen t growth, mainly a sso c ia ted  with a 

number o f  ru ra l  s u b d iv is io n s ,  the l a r g e s t  o f  which is  the  Wichita

Mountain E s ta te s  development. Figure 4-2 i s  a sample square mile

drawn from th a t  development a rea . Notice e s p e c ia l ly  th e  north  h a l f  

s ec t io n  where most o f  th e  land has been converted  from p as tu re  (P) to  

ru ra l  r e s id e n t i a l  (R).

Again, th e  change in  the  number o f  ru ra l  r e s id e n t i a l  housing 

u n i t s  (Table 4-3) s u b s ta n t i a t e s  the  acreage f ig u r e s .  N o tice , fo r  

example, Comanche County RWD #2. In 1960 only 29 housing u n i t s  were 

found; however, t h i s  leaped  to  over 250 u n i t s  in  1978. Again, most o f  

t h i s  in c rease  can be a t t r i b u t e d  to  the  W ichita Mountain E s ta te s  

development. As in  th e  case  o f  acreage , th e  g r e a te r  change in housing 

u n i t s  id e n t i f i e d  were w ith in  the RWD segment o f  samples. In ad d i t io n  

to  the  Comanche County RWD ir2 example c i t e d ,  o th e rs  produced some 

s u b s ta n t ia l  growth f ig u r e s :  see fo r  example, Stephens County, RW., S.

and S. W. D i s t r i c t  #3; LeFlore County, S p iro  East Water D i s t r i c t ;  and
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a l l  fo u r  RWD cases  in  the  n o r th e a s te rn  samples. Most o f  th e  co n tro l  

samples, however, showed very l i t t l e  o r  only modest in c rease s  in  ru ra l  

housing u n i t s ,  w ith  one sample a rea  a c tu a l ly  experiencing a d e c l in e :  

Comanche County 's RWD #1 ad jacen t a rea  samples. In t h i s  sample a rea  

was found t h i r t e e n  housing u n i t s  in 1960; however, in 1978 only  nine 

such u n i t s  could be lo ca ted . This i s  predominantly rangeland and wheat 

production land where a steady c o n so l id a t io n  o f  ranches and farms in to  

la r g e r  u n i t s  has taken  p lace ,  th e  form er land owners m igra ting  out o f  

t h i s  a rea .

S im ila r  conclusions may be drawn regard ing  o the r  land use 

types . Cropland, f o r  example, experienced  a major decrease in  to t a l  

sampled land a re a .  Samples drawn from RWD's in d ic a te  a d e c l in e  o f 57.5 

percen t o f  th e  t o t a l  a re a ,  or a lo ss  o f  some 8,019 sampled a c r e s ,  while 

con tro l samples experienced only an 18.8 percen t decrease. Although 

th e  e a r l i e r  c o n tro l  a rea  percentage i s  sm alle r  than fo r  th e  RWD 

samples, 18 .8  p e rc en t  as opposed to  57.5 pe rcen t fo r  the  w ater 

d i s t r i c t s ,  th e  most re c en t  samples d e p ic t  con tro l areas as being more 

cropland o r ie n te d .  Associated co n tro l  a rea  cropland uses accounted fo r  

16.4 pe rcen t o f  th e  t o t a l .

On a reg io n a l  b a s i s ,  s im i la r  cropland  p a t te rn s  p rev a il  

(Table 4-4) bu t not a l l  con tro l samples experienced a decrease  in 

cropland. The w estern  portion  o f  the  s tudy  a c tu a l ly  had an in c rease  of 

2 .5 p e rcen t .  The o th e r  two re g io n s ,  however, showed some d e c l in e ,  as 

the  so u th eas t  dropped 18.2 percen t and th e  n o r th e a s t  dec lined  by 33 

p e rcen t.  The RWD samples, on the  o th e r  hand, a l l  saw a d e c l in e  in  

cropland usage, w ith  the  western reg ion  having th e  sm alles t  lo s s  (13.4 

percent)  and th e  n o r th e a s t  with the  h ig h e s t  (59.4 p e rcen t) .
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While c rop land , fo r  th e  most p a r t ,  was found to  be d ec lin in g  in 

each w ater  d i s t r i c t  sampled, a few had in c rease s  (Table 4 -5 ) .  LeFlore 

County's Water D is t r ib u t io n  Company had an in c rease  o f  some 35.5 

p e rc e n t ,  but was th e  only d i s t r i c t  o u ts id e  th e  western reg ion  to  do so. 

Two o f  th e  w estern region  d i s t r i c t s ,  Comanche County Rural Water 

D i s t r i c t  #1 and Cotton County Rural Water D i s t r i c t  #2, each had 

in c re a s e s .  Figure 4-3 i s  a sample from Cotton County's RWD #2 

in d ic a t in g  th e  t ren d  in  cropland in c rease  in th e  western s tudy  a rea .

Pasturage  a lso  followed expected tren d s  in  t h a t  th e  general 

d i r e c t io n  o f  change was an inc rease  in acreage. On a s t a t e  l e v e l ,  

though, p a s tu re  usage does no t e x h ib i t  a g re a t  d i f fe re n c e  between RWD 

and con tro l  s tudy  a reas  (Table 4 -2 ) ,  but both samples a re  l a rg e .  Rural 

w ater d i s t r i c t s  do produce th e  g re a te r  change, w ith a gain o f  17.36 

pe rcen t and a t o t a l  area o f  7 ,580.7  a c re s .  The water d i s t r i c t  and 

c o n tro l a rea  samples were s im i la r  in  t o t a l  a rea  a t  the  e a r l i e r  

sampling; the  co n tro l  samples, however, experienced only an 11.34 

pe rcen t gain in  land a rea  o r some 4 ,996.2  ac re s .

On a reg io n a l  b a s is  (Table 4-4) p a s tu re  d id  no t always 

experience  an in c re a se  in  a rea .  For example, the  western reg ion  o f  RWD 

samples experienced a d ec lin e  o f  5 .9 p e rcen t .  The o th e r  r e g io n s ,  fo r  

both the  w ater d i s t r i c t  and the  contro l samples, showed an in c rease  in 

land devoted t o  t h i s  use and, again , the  g re a te r  in c reases  occurred 

g e n e ra l ly  in  th e  w ater d i s t r i c t  samples, with th e  n o r th e a s t  lead ing .

On a more local b a s i s ,  in c reases  in  land a t t r i b u t e d  to  pastu re  

was again most o f ten  th e  case , bu t in a few d i s t r i c t s  decreases  were 

found (Tables 4-5 and 4 -6 ) .  In every region a t  l e a s t  one such d i s t r i c t  .
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was found, with th e  western region having th r e e ,  but fo r  the  most p a r t ,  

th e se  d e c l in e s  were sm all.

The only o the r  ru r a l  land use t h a t  was found to  vary to  any 

la rg e  e x te n t  between th e  two time frames was woodland. On a s t a t e  

b a s is  (Table 4-2) the  RWD samples experienced  a decrease  o f  65.99 

p e rc e n t ,  w hile  the  con tro l samples decreased by only 20.07 p e rc e n t .

Regionally  (Table 4-4) th e  woodland c l a s s i f i c a t i o n  c o n s i s te n t ly  

showed a decrease  In t o t a l  land a re a .  The only exception  to  t h i s  was 

f o r  th e  w estern  region o f  th e  RWD samples where no change occurred .

The l a r g e s t  change was found In th e  w estern  co n tro l  a rea  s e c t io n  where 

a l l  woodland found In 1960 had disappeared  by 1978. The n o r th e a s te rn  

a reas  o f  th e  con tro l  sample a lso  had a r a th e r  la rg e  d ec lin e  o f  76.1 

p e rc en t .

L oca lly  (Tables 4-5 and 4-6) th e re  was no t a s in g le  d i s t r i c t  

w ith  an In c rease  In woodland ac reage , however, sev e ra l  d i s t r i c t s  

remained c o n s tan t  between th e  two p e r io d s .  At th e  same tim e, though, a 

number o f  coun ties  l o s t  a s u b s ta n t ia l  amount o f  t h e i r  o r ig in a l  f o r e s t  

cover. Ottawa County RWD #2 a sso c ia te d  con tro l a r e a ,  fo r  example, l o s t  

a l l  cover ta b u la te d  In 1960, and Pushmataha County RWD #1 a lso  had a 

s u b s ta n t i a l  decrease of over 45 p e rc en t .  Figure 4-4  a lso  In d ic a te s  the  

t re n d  In woodland d ec lin e  In t h i s  a rea .  Most o f  t h i s  lo ss  went to  

p a s tu re  where an Increase  o f  760 p e rcen t was recorded .

Only small amounts o f  land were devoted to  th e  remaining ru ra l  

land u s e s ,  w ith only small changes In acreage o ccu rr ing . From a 

percen tage  change s ta n d p o in t ,  however, some major v a r ia t io n s  were 

reco rded , e s p e c ia l ly  fo r  urban r e s i d e n t i a l .  In th e se  cases the  e a r l i e r
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f ig u re s  (1960) were extremely s m a l l ,  t h e r e f o r e ,  any change a t  a l l  would 

be s t a t i s t i c a l l y  s u b s ta n t i a l .

In summary, i t  i s  ev id en t t h a t  more land use change i s  tak ing  

p lace  in r u r a l  Oklahoma than o r i g i n a l l y  suggested . However, s t a b i l i t y  

s t i l l  i s  t o  be found o v e ra l l .  The t re n d s  id e n t i f i e d  may be g e n e ra l ly  

a s so c ia te d  w ith  s im i la r  nation-w ide  changes, with h ig h es t  r a t e s  o f  

growth in  ru r a l  Oklahoma being d i re c te d  toward an extended suburban 

type o f  land use . Rural r e s id e n t i a l  uses have shown excep tiona l growth 

p a t t e r n s ,  e s p e c ia l l y  in a s s o c ia t io n  w ith  ru ra l  w ater d i s t r i c t s .  The 

non -ru ra l  w a te r  d i s t r i c t  samples, l ik e w is e ,  produced some r a th e r  la rg e  

changes in  t h i s  ca tegory , but a major g u l f  e x i s t s  between th e se  and 

t h e i r  RWD c o u n te rp a r ts .

Other land uses a lso  followed expected trends  o f  change. Both 

cropland and woodland areas id e n t i f i e d  in  1960 experienced d e c l in e s  by 

1978, whereas a reas  devoted to  p a s tu re  were found to  have increased  in 

most ca se s .  A few exceptions to  th e se  general trends  were found, most 

o f  which may be explained by loca l s i t u a t i o n s  o f  physical and so c io 

economic environm ents.

T ra n s i t io n  M atrices 

The previous examination o f  land use and n e t  changes in  major 

uses f o r  th e  two periods o f  a n a ly s is  sugges ts  t h a t  th e  o v e ra l l  p a t te rn  

was r e l a t i v e l y  s t a b l e ,  although a n a ly s is  o f  housing u n i t  in c re ase s  

in d ic a te s  a much more dynamic, i f  no t complex, ru ra l  s i t u a t i o n .  The 

ac tua l dynamism o f  change i s  b e t t e r  a p p re c ia ted  i f  s p e c i f i c  changes 

among p a r t i c u l a r  uses are examined. To b es t  grasp th e  in t r i c a c y  and 

magnitude o f  ongoing land use s h i f t s ,  i t  i s  necessary  to  document and
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analyze the  d e ta i le d  t r a n s f e r s  among th e  various uses. Land use 

t r a n s f e r s  among the  nine c a te g o r ie s  f o r  th e  to ta l  study a re a  a re  

summarized in  a s e r ie s  o f  land use t r a n s i t i o n  m a tr ice s .  The dynamics 

and f l u i d i t y  o f  change w ith in  each use category  are examined as are  

p a t te rn s  o f  change evidenced by th e  d i f f e r e n t  groups.

Analysis o f  Statew ide Data

A g ross  an a ly s is  o f  th e  land use changes tak ing  p la c e  w ith in  

th e  s t a t e  may be made from Table 4 -7 . This ta b le  sums a l l  sampled land 

u ses ,  both RWD and con tro l a r e a s ,  fo r  t h i s  s tudy , and along w ith  

o th e rs  to  fo l lo w , should be read in  a "from to" format. I t  d e p ic t s  the 

amount o f  land  o f  a c e r t a in  use in  th e  1960 time period t h a t  had 

s h i f t e d  to  ano ther use by 1978. The ta b le  should be read in a row- 

column manner. The rows re p re s e n t  land uses in 1960, whereas th e  

columns r e p re s e n t  land uses in  1978. For example, row number two 

(p as tu re )  and column number one (crop land) should be in te r p r e te d  as 

fo llow s; in 1960 the re  were 5,762 acres  in  pastu re  th a t  had s h i f t e d  to  

cropland by 1978. Row number fo u r  (woodland) and column number two 

(p as tu re )  may be read s im i la r ly ;  in  1960 th e re  were 6 ,457 .4  ac res  

devoted to  woodland uses t h a t  by 1978 had s h i f t e d  to  p a s tu re .

A number o f  important land use changes may be observed from 

Table 4-7 . In 1978 the re  were measured some 23,312.5 acres  o f  land 

devoted to  c rop land , as compared to  34,217.9 acres  in  1960. This 

suggests  a s im ple decrease o f  10,905.4 acres  o f  cropland between these  

two periods . The m atrix , however, re v e a ls  t h a t  o f  th e  o r ig in a l  34,217.9 

acres  of cropland only 17,417.2 a c res  (row number one, column number 

one) a c tu a l ly  remained i n t a c t ,  a d i f f e r e n c e  of 16,800.7 a c r e s .  Even
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LAND USE TRANSITION MATRIX, 1960 AND 1978
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R e s id e n t ia l 0 0 0 0 4 9 0 . 6 0 0 0 0 4 9 0 . 6

T r a n s p o r ta t io n 0 0 0 0 0 6 0 4 . 3 0 0 0 6 0 4 . 3

R ecre a t io n 0 0 0 0 0 0 9 0 3 . 3 0 0 9 3 0 . 3
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though th e se  16,800 a c re s  were l o s t  to  th e  o th e r  e ig h t  land u s e s ,  th e re  

was a corresponding s h i f t  o f  sane 5 ,895.3  acres  from th ese  same land 

u s e s ,  p r im ar i ly  p a s tu re  to  cropland.

Most o f  th e  land  use  change away from cropland went to  p a s tu re .  

Indeed, an amount almost equal to  the cropland acreage l e f t  unchanged 

was t r a n s f e r r e d  to  p a s tu re  usage , some 15,561.3 a c re s .  This 

corresponds g en e ra l ly  w ith  th e  n a tio n a l  conversion of cropland  to  

p a s tu r e .  Rural r e s i d e n t i a l  land uses accounted fo r  most o f  the

remaining lo ss  o f  c ro p lan d , a t r a n s f e r  of 950.1 sampled a c re s .  Growth

o f  r u r a l  r e s id e n t i a l  land a ls o  corresponds w ith  a major n a tio n a l  t re n d ,  

t h a t  o f  suburban growth. Not a l l  such suburban growth need n e c e s sa r i ly  

be contiguous to  urban a re a s .

The corresponding t r a n s f e r  of land to  cropland was p r im a r i ly  

away from pas tu re  usage , invo lv ing  over 5,700 a c re s .  Much o f  t h i s  is  

land t h a t  a t  an e a r l i e r  tim e had been cropped and th e re fo re  was e a s ie r  

to  conver t  back to  c ro p lan d . Only woodland, w ith  163.2 a c res  and ru ra l  

r e s i d e n t i a l  with 6.1 a c re s  co n tr ib u ted  ad d i t io n a l  acreage  to  t h i s  

s h i f t .  While i t  was observed th a t  cropland decreased in acreage during 

th e  p e r io d  of t h i s  s tu d y , p a s tu re  usage increased  in  acreage w ith in  the 

a rea  sampled, from 87 ,690 .7  to  100,267.6 a c re s .  Whereas most o f  t h i s

was th e  r e s u l t  of a d e c l in e  in  cropland acreage , a la rg e  amount was

a ls o  t r a n s f e r r e d  from woodland uses , some 6 ,457.4  a c re s .  At th e  same 

tim e , some previous p a s tu re  acreages were converted to  o th e r  land uses. 

As was po in ted  out above, 5,726 acres  o f  pas tu re  land were converted  to  

crop land . In a d d i t io n ,  a la rg e  amount of pa s tu re  was converted  to  

ru ra l  r e s i d e n t i a l ,  some 3 ,279 .7  sampled a c re s ;  and an o th er  260.3 acres
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was converted  to  urban r e s id e n t i a l  land use. I t  should be remembered, 

however, t h a t  id l e  land was e s p e c ia l l y  combined w ith  pastu rage  fo r  t h i s  

a n a ly s is  due to  d i f f i c u l t i e s  in i d e n t i f i c a t io n  o f  t h a t  form of land use 

from a e r i a l  photographs. T h e re fo re ,  much o f  t h i s  s h i f t  may be 

a t t r i b u t e d  to  a t r a n s f e r  from id l e  to  some form o f  r e s id e n t i a l  usage , 

r a th e r  than  from lands used p r im a r i ly  fo r  th e  p roduc tion  o f  l iv e s to c k .  

This again corresponds to  a broader sequence o f  conversion  to  suburban 

usage , o r  from woodland or th e  more in te n s iv e ly  cropped to  le s s  

ex te n s iv e  p a s tu re  ( sp e cu la t io n )  and f i n a l l y  to  an urban usage—ru ra l  

r e s i d e n t i a l .

When the  above da ta  a re  d iv ided  in to  r u r a l  w ater  d i s t r i c t s  

(Table 4-8) and a sso c ia te d  c o n tro l  a reas  (Table 4 - 9 ) ,  even more 

e x p l i c i t  changes may be recognized . I t  is  e v id e n t ,  from even t h i s  

le v e l  o f  gross  a n a ly s is ,  t h a t  a g r e a te r  amount o f  change away from 

t r a d i t i o n a l  land use i s  o ccu rr ing  in RWD areas  than  e lsew here. Of the

15.561.3  acres  converted from cropland to  p a s tu re ,  f o r  example, 9 ,772 .7  

a c re s  were found in RWD samples as compared to  only 5 ,788 .6  acres  

found in  co n tro l  samples. At th e  same tim e, though, only 2 ,664 .6  acres  

re v e r te d  to  cropland from p a s tu re  in the  RWD samples; whereas over 

th r e e  thousand a c res  o f  form er p a s tu re  became cropland  in th e  con tro l  

samples.

Of th e  18,874 RWD a c res  id e n t i f i e d  as c rop land  in 1960, only

8 .153 .3  remained in cropland in 1978, the  l a r g e s t  lo s s  being a t t r i b u t e d  

t o  p a s tu r iz a t io n  but in p a r t  being held  in a l e s s  in te n s iv e  form f o r  

s p e c u la t iv e  purposes. Rural re s id en ce  a lso  ex p ro p r ia ted  a s izeab le  

amount, some 894.8 a c re s ,  which i s  by f a r  the  m a jo r i ty  o f  th e  t o t a l
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LAND USE TRANSITION MATRIX, 1960 AND 1978; RWD SAMPLES
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LAND USE TRANSITION MATRIX, 1960 AND 1978: CONTROL SAMPLES
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sample (RWD p lus  control a reas )  conversion from cropland  to  ru ra l  

re s id en ce  o f  950.1 acres (see  Table 4 -7 ) .  Only 55.3 ac res  o f  contro l 

a rea  c rop land  was found to  have been converted  to  ru r a l  res idence .

Perhaps th e  most g la r in g  d i f f e r e n c e  between RWD land use s h i f t s  

and those  o ccu rr in g  elsewhere Involves the  s h i f t  from p a s tu re  to  ru ra l  

re s id e n c e ,  th e  end stage of th e  urban conversion sequence fo r  ru ra l  

a re a s .  A t o t a l  o f  3,279.7 acres  s h i f t e d  In t h i s  way f o r  the t o ta l  

sample (Table 4 - 7 ) ,  and ag a in ,  the  v a s t  m a jo r i ty  o f  t h i s  occurred In 

RWD samples (2 ,638 .5  a c re s ) .  At th e  same tim e, only 641.2 acres were 

found to  have experienced a s im i la r  type  of  change In th e  control 

samples. L ikew ise, corresponding t r a n s f e r s  from woodland to  ru ra l  

re s id en ce  Is  more pronounced fo r  th e  RWD samples, 226.8  a c r e s ,  as 

compared to  co n tro l  samples o f  only 64 .8  ac res .  O v e ra l l ,  the  RWD 

samples showed an Increase of 3 ,757.7  a c r e s ,  from 1 ,8 4 4 .6  acres  In 1960 

to  5 ,602 .3  a c re s  In 1978. The con tro l samples f e l l  considerab ly  sh o r t  

o f  th e se  f ig u r e s  with an Increase  o f  only 693.7 a c r e s ,  from 1,022.8 

acres  in  1960 to  1,716.5 acres  In 1978.

The only  o th e r  noteworthy land use s h i f t  observed involved the  

conversion o f  woodland areas to  p a s tu re .  Here, though, l i t t l e  

d i f f e r e n c e  between RWD and con tro l samples was found. RWD conversions 

were s l i g h t l y  h igher a t  3,466 a c r e s ,  while  con tro l  a re a  change produced 

some 2 ,991 .4  a c r e s .  I t  should be noted t h a t  a sm a l le r  amount o f  land 

was devoted t o  woodland uses a t  e i t h e r  time period f o r  th e  RWDs than 

f o r  the  c o n tro l  samples. The RWDs experienced a d e c l in e  o f  3 ,637.2 

a c r e s ,  from 10 ,694.9  acres In 1960 to  7 ,057.7  acres  In 1978; a t  the  

same tim e , th e  con tro l  sam ples.experienced a d e c l in e  o f  3 ,037.7  a c re s ,  

from 15,138.4  ac res  In 1960 to  12,100.7 acres  In 1978.
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A r e la t e d  a sp ec t  o f  t h i s  s h i f t  i s  th e  change in ac tua l number 

o f  r e s id e n t i a l  u n i t s  observed as land use conversion took p la ce .  Table 

4-10 p re sen ts  th e  number o f  housing u n i t s  found in  1978 t h a t  were 

occupying space used fo r  o th e r  purposes in  1960: in t h i s  case  former 

c rop land , p a s tu re  o r  woodland space.

O v era ll ,  in  former (1960) cropland  a reas  an in c rease  o f  some 

282 housing u n i ts  was found (grand t o t a l s  f o r  th e  th re e  study re g io n s ) .  

Likewise, former woodland use a reas  in  1978 e x h ib ited  a t o t a l  of 

n in e ty -n in e  new r e s i d e n t i a l  u n i ts  w ith  th e  l a r g e r  gain in  the  

conversion o f former pas tu re  lan d s ,  some 982 new u n i ts .  An in c re a se  o f  

1,363 ru ra l  r e s id e n t i a l  housing u n i ts  in  a reas  formerly devoted to  

c rop land , pastu rage  o r  woodland in the  sampled a reas  was then recorded .

Regional A nalysis

Important reg iona l d if fe ren c es  e x i s t  regard ing  changing land 

use p a t te rn s  w ith in  th e  s t a t e .  The th re e  s tudy areas surveyed f o r  t h i s  

re sea rch  each e x h ib i t  d i f f e r in g  p a t te rn s  o f land  use development.

N ortheast

Both RWDs and con tro l areas experienced  a d ec l in e  in  cropland 

between the  two tim e periods  of a n a ly s is  (Tables 4-11 and 4-12) w ith  

th e  g re a te r  d e c l in e  w ith in  th e  RWD samples. This po rtion  of the  s tudy  

a rea  experienced a decrease o f  5 ,735 .8  a c r e s ,  such th a t  o f  th e  o r ig in a l

9 ,641 .3  a c r e s ,  only 3 ,283 .2  acres remain in  cropland uses .  Again, as 

d iscu ssed  on the s t a t e  l e v e l ,  the  g r e a te r  lo s s  can be a t t r i b u t e d  to  

conversion to  p a s tu rag e ,  some 6,068.6 sampled a c re s .  But a l s o ,  an 

im portan t 273.4 a c re s  s h i f te d  to  ru ra l  re s id en ces  during t h i s  time
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NUMBER OF HOUSING UNITS IN 1978 THAT WERE IN OTHER LAND USES IN 1960

S o u th e a s t West N o r th e a s t
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Pushmataha Co. 
RWD #1 

RWD 1 0 52

Comanche Co. 
RWD #1 

RWD 17 64 0

Ottawa Co. 
RWD #2 

RWD 76 21 0
Contro l Area 1 0 1 C ontro l Area 0 1 0 Contro l Area 6 3 0

LeFlore  Co. Water 
D is t .  Company 

RWD 2 34 4

Comanche Co. 
RWD #2 

RWD 30 195 0

Mayes Co. 
RWD #4 

RWD 37 19 17
Control Area 0 15 3 Control Area 1 4 0 C ontro l Area 2 5 12

L eFlore  Co. N.W. 
Water Inc .

RWD 2 37 3

C otton Co. 
RWD #2 

RWD 7 14 0

Rogers Co. 
RWD #6 

RWD 6 90 1
C ontro l Area 4 19 4 Control Area 3 1 0 C ontro l Area 8 13 0

LeFlore  Co. S p iro  
E as t 

RWD 4 139 0

Stephens Co. RW, 
S & SW D is t .  #3 

RWD 62 68 0

Rogers Co. 
RWD #8 

RWD 10 125 0
Contro l Area 2 12 2 Control Area 0 19 0 Control Area 1 84 0

T o ta ls
RWD 9 210 59

T o ta l s
RWD 116 341 0

T o ta ls
RWD 129 255 18

Contro l Area 7 46 10 Control Area 4 25 0 Contro l Area 17 105 12
Grand T o ta ls  
RWD & Contro l Area 16 256 69

Grand T o ta ls  
RWD & Control Area 120 366 0

Grand T o ta l s  
RWD & C ontro l Area 146 360 30
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LAND USE TRANSITION MATRIX, 1960 AND 1978: NORTHEAST RWD SAMPLES
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Cropland 3 , 2 8 3 . 2 6 , 0 6 8 . 6 2 7 3 , 4 0 0 0 0 16 .1 0 9 , 6 4 1 . 3

P a s tu re 6 2 2 . 3 1 2 , 2 1 8 . 1 8 5 2 . 5 0 0 0 0 0 0 1 3 , 6 9 2 . 9

Rural
R e s id e n t ia l 0 0 7 3 0 . 4 0 0 0 0 0 0 7 3 0 . 4

Woodland 0 2 7 4 . 5 4 8 . 5 1 , 0 3 2 . 1 0 0 0 0 0 1 , 3 2 8 . 1

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 1 2 3 . 5 0 0 0 1 2 3 .5

R ecrea t io n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 8 3 . 8 0 8 3 . 8

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0

1978
TOTALS 3 , 9 0 5 . 5 1 8 , 5 3 4 . 2 1 , 9 0 4 . 8 1 , 0 3 2 . 1 0 1 2 3 .5 0 8 3 . 8 0 2 5 , 6 0 0 . 0 S
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LAND USE TRANSITION MATRIX, 1960 AND 1978: NORTHEAST CONTROL SAMPLES
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Cropland 2 ,9 4 9 .0 2 ,7 3 1 .3 41 .6 0 0 0 0 0 0 5 ,7 2 1 .9

P a s tu re 830 .0 1 5 ,431 .7 316.7 0 0 0 0 0 0 1 6 ,619 .9

Rural
R e s id e n t ia l 0 0 501,3 0 0 0 0 0 0 501.3

Woodland 50 .3 1 ,7 1 9 .2 28 .6 0 0 0 0 0 0 2 ,3 5 8 .8

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 59 .6 0 0 0 59 .6

R ec rea tio n 0 0 0 0 0 0 338.5 0 0 338.5

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0

1978
TOTALS 3 ,8 2 9 .3 1 19 ,882 .2 888.2 560.7 0 59 .6 338.5 0 0 2 5 ,6 0 0 .0 2
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p e r io d ,  accounting fo r  an in c re ase  o f  129 ru ra l  r e s id e n t i a l  housing 

u n its  (Table 4-10). At th e  same tim e , some 622.3 acres  s h i f te d  from 

p as tu re  t o  cropland. In a d d i t io n  to  sp e c u la t io n ,  th e  g r e a te r  s h i f t  to

p as tu re  i s  a l s o  th e  r e s u l t  o f  h igher c a t t l e  p r ic e s  in  th e  p a s t  few

years  in  a s so c ia t io n  with r a th e r  low re tu rn s  on cropped land , 

e s p e c ia l l y  land devoted to  wheat production.

Control area cropland f ig u re s  are  somewhat sm a l le r ,  and a 

d ec l in e  o f  only 1,892.6 acres  was noted. Of th e  i n i t i a l  5 ,721.9  a c r e s ,  

some 2,949 ac res  remained i n t a c t ,  w ith ,  as b e fo re ,  th e  g r e a te s t  lo ss  

going to  p as tu rag e ,  2 ,731.3  a c r e s .  However, ru ra l  re s idence  increased  

by only 41 .6  acres  a t  the  expense o f  cropland lo s s e s ,  and an in c rease

of only 17 ru ra l  res idences  could be found, th e  r e s u l t  o f  inadequate

s e r v ic e s ,  e s p e c ia l ly  w ater . Cropland gained acreage from both pas tu re  

and woodland uses , with 832 a c re s  being converted from pas tu re  to  

cropland and another 50 acres  from woodland.

The RWD samples gained a la rg e  amount o f  pas tu re  a rea  between

th e  two p e r io d s  of a n a ly s is .  In 1960, g rass land  accounted fo r  some

13,692.9 a c r e s ,  but increased  to  18,543.2 acres  in 1978, an in c rease  of

4 ,841.3  sampled ac res .  Again, most of t h i s  gain was a t  th e  expense o f

c rop land , which is  more c a p i t a l  in te n s iv e  than p a s tu re ,  and woodland

a lso  c o n tr ib u te d  240 ac res .  This s h i f t  to  p a s tu re ,  e s p e c ia l ly  from 

crop land , i s  again , in p a r t ,  th e  e f f e c t  o f  s p e c u la t io n .  Nearness to  

Tulsa  i s  a major f a c to r  encouraging land owners to  s e l l  lands to  

developers  and rea l  e s t a t e  agen ts  who hold th e  land u n t i l  an appro

p r i a t e  tim e f o r  development, o r  to  take t h i s  land out o f  c a p i ta l  

in te n s iv e  uses and put i t  in to  le s s  in tens ive  uses to  await s e l l in g
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o p p o r tu n i t ie s .  P a s tu re  a lso  l o s t  some o f  i t s  i n i t i a l  (1960) a r e a .  In 

a d d i t io n  to  th e  lo s s  to  cropland noted e a r l i e r ,  an a d d i t io n a l  852.5 

a c re s  were converted  to  ru ra l  r e s i d e n t i a l  usage, accounting f o r  an 

in c re a se  o f  255 in d iv id u a l  housing u n i t s .

A s im i la r ,  a lthough  somewhat s m a l le r ,  gain  was found in  th e  

co n tro l samples. In 1960 a t o t a l  o f  16 ,619.9  acres  were found in 

p a s tu re  usage, but in c reased  to  19,882.2 a c res  in 1978, a gain  o f

3 ,262 .3  a c re s .  Most o f  t h i s  gain was a t  the  expense o f  c rop land , noted 

e a r l i e r .  However, a major amount, 1 ,719 .2  a c r e s ,  was converted  from 

woodland usage. P a s tu re  lo sses  were p r im a r i ly  found in  two land use 

c a te g o r ie s :  c rop land  and ru ra l  r e s i d e n t i a l .  Eight-hundred and t h i r t y  

a c re s  were converted from pas tu re  to  c rop land  and another 316.7 a c re s  

to  ru ra l  r e s i d e n t i a l .  A r a th e r  la rg e  number of ru ra l  re s id en ces  (105) 

were recorded in  t h i s  conversion from p a s tu re  usage.

Rural r e s i d e n t i a l  land usage experienced  an overwhelming 

in c rease  in  the  RWD samples. In 1960 on ly  730.4 acres  were i d e n t i f i e d  

as ru ra l  r e s i d e n t i a l ,  b u t  in  1978 t h i s  had inc reased  to  1 ,904 .8  a c r e s .  

All 730.4 i n i t i a l  a c re s  were i n t a c t ,  but conversion from cropland 

(273.4 a c r e s ) ,  p a s tu re  (852.5 a c r e s ) ,  and woodland (48.5 a c res )  

in f l a t e d  th e  t o ta l  t o  over two and a h a l f  times th e  1960 sampled 

f ig u r e s .  A to t a l  o f  402 new ru ra l  housing u n i ts  were recorded , again  

a t t e s t i n g  to  the  impact a v a i la b le  water has on r u r a l  suburban growth.

Even though th e  control samples experienced  some in c re a s e  in  

ru r a l  r e s id e n t i a l  u sag e ,  the  in c rease  was no t as g re a t  as in the  RWD 

samples. In 1960 j u s t  over 500 acres  were found in th i s  land use 

c a te g o ry ,  but by 1978, an inc rease  o f  386.9  acres  could be i d e n t i f i e d .
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thus expanding th e  t o t a l  to  888.2 ac re s .  Again, t h i s  category  gained 

from previous cropland (41.6 a c r e s ) ,  p a s tu re  (316.7 a c r e s ) ,  and 

woodland (28.6  a c res )  u se s ,  and accounted f o r  an in c rease  o f  only 134 

ru ra l  housing u n i t s .  At th e  same tim e, no lo ss  in ru ra l  r e s id e n t i a l  

land use o r  housing u n its  was anywhere recorded in  the  n o r th e a s te rn  

study reg io n .

West

Western Oklahoma a lso  experienced some major v a r ia t io n s  between 

land sampled from RWDs (Table 4-13) and c o n tro l  a reas  (Table 4 -1 4 ) .  By 

f a r  th e  m a jo rity  o f  the  land in  t h i s  region was devoted to  e i t h e r  

cropland or p as tu re  uses. For both RWDs and th e  con tro l a reas  a lo ss  

in cropland was no ted , but th e  lo s s  was much more pronounced w ith in  the  

RWD samples than in contro l samples. In the  1950 RWD samples, 8 ,173.1 

acres  were found to  have been devoted to  c rop land . In 1978 t h i s  had 

decreased to  6,024.6  a c re s ,  a lo s s  o f  2 ,112 .5  a c r e s .  Of th e  i n i t i a l  

acreage, only 4,538 remained i n t a c t ,  with most o f  the  3,599.1 ac res  

being converted to  p a s tu re ,  some 3,015.3 acres  in t o t a l .  Rural 

res idence  gained a s i g n i f i c a n t  amount of the  lo s s  from c ro p lan d , 551.7 

a c re s ,  and an in c rease  of 116 new ru ra l  housing u n i t s  was found to  have 

occurred in t h i s  ca tegory . T ran sp o r ta t io n  (30.1 ac res )  and commercial 

land uses (2 .0  acres )  accounted f o r  the  remaining acreage. An 

im portan t in c rease  in  c rop land , a t  the expense o f  p as tu rag e ,  was a lso  

noted. This conversion accounted f o r  a 1 ,484.2  acre  in c rease .

Declining p as tu re  acreage  f o r  con tro l a reas  to ta le d  only 14.5 

a c r e s ,  from 4,863.9  acres  in  1960 to  4 ,848 .4  ac res  in  1978. The lo s s
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LAND USE TRANSITION MATRIX, 1960 AND 1978; WEST RWD SAMPLES
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LAND USE TRANSITION MATRIX, 1960 AND 1978: WEST CONTROL SAMPLES
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o f  1,981.9  ac res  to  pas tu re  was n e a r ly  o f f s e t  by a conversion o f  

1 ,954 .7  a c res  from pastu re  to  c rop land . In a s im ila r  f a s h io n ,  a lo ss  

o f  3 .3  ac res  to  ru ra l  res idence  was o f f s e t  by a conversion o f  3 .7  

former ru ra l  res idence  acres  to  c rop land , and a small in c rease  o f only 

4 ru ra l  housing u n its  was found. The remaining d if fe ren c e  was a 12.3 

a c re  s h i f t  from woodland to  c rop land .

S im i la r ly ,  both RWDs and con tro l  a reas gained p a s tu re  land . In 

1960 some 15,605.3 acres  were recorded in  t h i s  land use ca tego ry  f o r  

th e  RWD samples, and increased  to  15,720.6 acres in 1978, a gain  of 

only 115.3 a c re s .  Pasture was l o s t  to  cropland (1,484.2  a c r e s ) ,  ru r a l  

r e s id e n t i a l  (1,180 a c r e s ) ,  and commercial (30.5 acres)  land uses .

Former p a s tu re  areas produced the  l a r g e s t  reg iona l gain in r u r a l  

housing u n i t s .  In former p a s tu re  a reas  some 341 new housing u n i ts  were 

d iscovered  w ith  the  only gain in  p a s tu re  acreage a t  the expense of 

c rop land . However, t h i s  was a s iz e a b le  gain o f  3 ,015.3 a c r e s ,  more 

than o f f s e t t i n g  the  noted lo s se s .

B a s ic a l ly ,  the  same p a t te rn  e x i s t s  f o r  contro l samples. The 

i n i t i a l  t o t a l  o f  19,733.5 ac res  o f  p a s tu re  land had increased  to  

19,893.6 ac res  by 1978. Major lo s se s  were again to  cropland (1 ,954 .7  

a c re s )  and t o  ru ra l  r e s id e n t i a l  (127.2 ac res )  but only 25 new housing 

u n i t s  were found. Acreage gains in  p as tu rag e ,  however, came a t  the 

expense o f former cropland (1 ,981 .9  a c r e s ) ,  woodland (196.2 a c r e s ) ,  

and, s u r p r i s in g ly ,  ru ra l  r e s id e n t i a l  uses (63.9 ac res )  where 16 former 

housing u n i t s  were abandoned to  p a s tu re  use.

Some r a th e r  la rge  land use conversions were tak ing  p la ce  in 

t h i s  p o r t io n  of the  s t a t e  in  th e  ru r a l  r e s id e n t i a l  category . An
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in c re a se  o f  66.7 acres  was recorded in  th e  con tro l sam ples, b u t ,  as 

noted above, some su rp r is in g  lo s se s  in  ru ra l  r e s id e n t i a l  acreage were 

i d e n t i f i e d .  The trend  dep ic ted  thus f a r  suggests t h a t  ru r a l  

r e s id e n t i a l  acreages here should be in c re a s in g  r a th e r  than  d ecrea s in g ,  

but o f  th e  o r ig in a l  378.1 ac res  reco rd ed , only 310.5 a c re s  remained 

i n t a c t  through the  period under a n a ly s i s .  Loss o f  t h i s  acreage was to  

cropland  (3 .7  ac res )  and to  p a s tu re  (63 .9  a c r e s ) ,  w ith  g a in s  coming a t  

th e  expense o f  cropland (3 .3  a c r e s ) ,  woodland (3 ,8  a c r e s ) ,  and 

p as tu rag e  (127.2 a c re s ) .

In th e  RWD samples, however, only  2.4 acres  o f  th e  i n i t i a l

658.8 a c res  devoted to  ru ra l  r e s i d e n t i a l  use were l o s t .  These few 

a c re s  were converted  to  c rop land . G ains, however, more than  made up 

f o r  t h i s  l o s s .  Conversion from p a s tu re  alone to ta l e d  1,180 a c re s ,  and 

c ropland  conversion co n tr ib u ted  an o th er  551.7 acres  to  th e  growth of 

ru ra l  r e s id e n t i a l  acreages. A t o t a l  o f  366 new housing u n i t s  were found 

bu t 20 former housing u n its  were e l im in a te d  and th e  land  converted to  

cropland and p a s tu re .

S ou theas t

The t h i r d  sample re g io n ,  the  s o u th e a s t ,  showed, in  some 

r e s p e c t s ,  a p a t te rn  s im i la r  to  th e  o th e r  two reg io n s ;  however, some 

no tab le  d i f f e r e n c e s  a re  d is c e rn a b le .  Some v a s t  d i f f e r e n c e s  e x i s t  

between RWD samples (Table 4-15) and c o n tro l  samples (Table 4-16) 

w ith in  the  so u th eas te rn  study a re a .

As in  the  o th e r  regions and f o r  s im i la r  re a so n s ,  cropland 

experienced  an ove ra ll  dec line  in  t o t a l  acreage f o r  both th e  RWD
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LAND USE TRANSITION MATRIX, 1960 AND 1978; SOUTHEAST RWD SAMPLES
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TABLE 4-16

LAND USE TRANSITION MATRIX, 1960 AND 1978: SOUTHEAST CONTROL SAMPLES
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samples and the  co n tro l  samples. In 1960, 1 ,095 .6  acres devoted to  

cropland were recorded  in  th e  RWD samples, but only 924 such ac res  were 

found in 1978, a lo s s  o f  171.6 a c r e s .  More s i g n i f i c a n t  were the  

dynamic s h i f t s  occu rr in g  w ith in  th e  various  c a te g o r ie s  o f  land use in 

r e l a t io n  to  c rop land . Of th e  i n i t i a l  1 ,095.6  cropland a c r e s ,  only 

337.1 remained, a lo s s  o f  758.5 a c r e s .  As b e fo re ,  most o f  t h i s  lo s s  

can be a t t r ib u te d  to  the  in c rease  in  p as tu rag e ,  some 688.8 a c re s ,  and 

in  ru ra l  re s idences  (69.7  a c r e s ) .  At the  same t im e , however, add i

t io n a l  land was converted  to  cropland from p as tu re  (558.1 acres)  and 

woodland (28.8  a c r e s ) .  There was a l s o  an in c re a se  o f  n ine ru ra l  

r e s id e n t i a l  housing u n i t s  in  former cropland a re a s .

A s im i la r  d e c l in e  in cropland was found in the  con tro l samples. 

In 1960, 4,758.1 ac res  were i d e n t i f i e d ,  but only 3,779.7 acres  were 

ta b u la te d  in 1978, a lo s s  of 978.4 a c re s .  In t h i s  case , however, a 

g r e a te r  amount o f  th e  i n i t i a l  acreage remained in t h a t  land use ,

3 ,431 .2  a c re s ,  with the lo s se s  being accounted fo r  by in c reases  in 

p a s tu re  (1 ,075 .4  a c r e s ) ,  ru ra l  r e s id e n t i a l  (910.4 a c r e s ) ,  woodland 

(66.7 a c r e s ) ,  and urban r e s id e n t i a l  (174.4 ac re s )  land uses . Only 

small gains were reco rded , the  l a r g e s t  occurring  in  pastu re  (276.7 

a c r e s ) .  A d d it io n a l ly ,  a gain of seven housing u n i t s  was found, only 

s l i g h t l y  le s s  than f o r  RWD samples.

Likewise, p a s tu re  land gained ov e ra l l  acreage in both 

c a te g o r ie s .  Pastu re  acreage in RWD's increased  from 14,348.8 acres  in 

1960 to  16,972.9 ac res  in  1978, a gain o f  2,624.1 a c re s .  Most o f  t h i s  

growth, however, can in t h i s  case be a t t r i b u t e d  to  d e fo re s ta t io n —o ften  

c l e a r - c u t t i n g .  Woodland areas  experienced  a conversion o f  3,218.5
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acres  to  p a s tu re  usage , bu t i t  should be noted t h a t  in  th e  case  of 

c l e a r - c u t t i n g ,  the  land may some day be rep lan ted  fo r  f u tu r e  fo r e s t  

p roduc tion . However, no evidence in th e  sampled areas could  be found 

t h a t  re p la n t in g  had taken p lace  or was even forthcoming. Indeed, 

severa l  such overcu ts  had scrub growth seve ra l  years  o ld .  A second 

major in c rease  in  pas tu re  land came from cropland (688.8 a c r e s ) ,  

u s u a l ly  land t h a t  has been allowed to  re tu rn  to  na tu ra l  g ra ss lan d  

cover.

At th e  same time t h a t  pastu re  was gaining acreage , major 

conversions o f  former g rass lands  to  o th e r  uses were o c cu rr in g .  The 

l a r g e s t  such conversion was to  ru ra l  re s id en ces  where 606 ac res  were 

i d e n t i f i e d  along with an in c re a se  of 210 housing u n i t s .  Other 

conversions involved former woodland (88 .6  acres)  and urban r e s id e n t i a l  

(55 a c res )  land uses.

Likewise, co n tro l  a reas  increased  t h e i r  pastu re  h o ld ings . A 

to t a l  o f  1 ,555 .8  acres  were found to  have been converted to  pas tu re  

u s e s ,  w ith  an almost equal acreage coming from cropland (1 ,0 7 5 .4  acres)  

and woodland (1 ,076 .0  a c r e s ) .  Losses o f  p as tu re  land were s m a l l ,  with 

only 276.7 acres  passing  back in to  cropland and another 86.2 acres  to  

woodland. Rural r e s id e n t i a l  usage gained a to t a l  o f  197.3 a c re s  a t  the  

expense o f  p a s tu rag e ,  and only 46 new housing u n its  were found in 

former p as tu re  lands .

An im portant comparison between RWD and contro l samples can be 

found in  th e  ru ra l  res idence  land use c a te g o r ie s .  While th e  RWD 

samples experienced a r a th e r  la rg e  in c rease  o f  ru ra l  r e s id e n t i a l  usage, 

con tro l  samples experienced a more modest growth. In 1960 some 455.4



116

acres  were recorded as ru ra l  r e s id e n t i a l  in the  RWD samples, and w hile  

t h i s  acreage remained i n t a c t  in  1978, an a d d i t io n a l ly  la rg e  amount was 

added a t  the  expense o f  former p a s tu re  land (606 a c r e s ) ,  woodland 

(178.3  a c r e s ) ,  and cropland (69 .7  a c r e s ) ,  and in  a d d i t io n ,  an in c re a se  

in housing o f  278 u n i ts  was found.

The con tro l a rea  ca tegory  re ta in e d  a l l  i t s  1960 to ta l  o f  143.4 

acres  and gained some small ac reages  from previous cropland (10.4 

a c r e s ) ,  p a s tu re  (197.3 a c r e s ) ,  and woodland (32.4 a c re s )  uses . A t o t a l  

o f  only  63 new housing u n i t s  were id e n t i f i e d .

One f in a l  c a te g o r ic a l  change, only p a r t i a l l y  noted above, 

involves woodland uses. The RWD samples recorded a major lo ss  o f

3 ,341 .2  a c re s ,  and as p rev io u s ly  re p o r te d ,  most o f  t h i s  passed to  

p a s tu re  land uses (3 ,218 .5  a c r e s ) ,  with th e  balance going to  cropland 

(28.8 a c r e s ) ,  ru ra l  r e s id e n t i a l  (178.3 a c r e s ) ,  and urban r e s id e n t i a l  

(4 .2  a c r e s ) .  In former woodland a reas  were found 59 new r e s id e n t i a l  

u n i t s  w ith  the  only recorded gain  coming a t  th e  expense o f  former 

p a s tu re  lands (88.6 a c re s ) .

Figures fo r  con tro l a reas  were much le s s  v a r i a b le .  A t o t a l  

lo s s  o f  only 127.3 acres  was found to  have occurred and almost a l l  of 

t h i s  can be a t t r i b u t e d  to  a conversion  to  pastu rage  (1 ,076 .0  a c r e s ) .  

Only ten  new housing u n i t s  were added in former woodland a re a s ,  but 

w ith  only marginal gains in acreage a t  the  expense o f  former cropland 

(66.7 a c res )  and pas tu re  (86.2 a c re s )  uses.

In summary, reg iona l a n a ly s is  o f  the  land use m atrices  p o in ts  

ou t t h a t  some r a th e r  extreme land  use conversions a re  tak ing  p lace .

The land use p a t te rn s  a re  much more dynamic than p rev io u s ly  re p o r ted .
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The major s h i f t  occurring  r e l a t e s  to  th e  growth o f  ru ra l  re s id en c e s .  

Former c rop land , p as tu rag e ,  and woodland a reas  have a l l  co n tr ib u te d  

la rg e  acreages to  th e  expansion of t h i s  form o f  suburban growth. Other 

land conversions may be in te rp re te d  as having some type  o f  urban 

s t im u lu s .  The o v e ra l l  s h i f t  from woodland and th e  more in te n s iv e  

cropland to  p a s tu re  can be seen as ru ra l  forms o f  sp e c u la t io n .  P as tu re  

usage i s  much le s s  c a p i ta l  in te n s iv e  than  cropland  and e a s ie r  to  s e l l  

to  p o te n t ia l  r e s id e n t i a l  buyers i f  c le a re d  o f  heavy woodland. Even 

though no t a l l  land converted to  p a s tu re  from cropland or woodland w ill  

become r e s i d e n t i a l ,  the  growth o f ru ra l  r e s id e n t i a l  acreages in d ic a te s  

a s iz e a b le  q u a n t i ty  w ill  be thus converted .

Analysis of Indiv idual Rural Water D i s t r i c t s  

The d i f f e r e n c e  between land use change a sso c ia te d  w ith RWDs and 

t h a t  a sso c ia te d  with con tro l a reas  becomes even more e v id en t  when 

ind iv idua l w ater d i s t r i c t  and a sso c ia te d  non-water d i s t r i c t  samples a re  

analyzed in  a t r a n s i t i o n  m atrix  format. Appendix B, Tables 1-24, 

p re sen t  th e  r e s u l t s  o f  t h i s  an a ly s is  f o r  each d i s t r i c t  from th e  s ta n d 

p o in t  o f  RWD and con tro l a rea  samples. Within each o f  th e  th re e  study 

reg ions four ru ra l  w ater d i s t r i c t s  were chosen f o r  a n a ly s i s ,  and fou r  

corresponding samples were drawn from non-ru ra l  w ater d i s t r i c t  a reas  

found w ith in  th e  same general reg ion .

Southeast

Several important t ren d s  may be observed from the  e ig h t  ( fo u r  

ru ra l  w ater d i s t r i c t  and four contro l a rea)  samples s e le c te d  in 

so u th ea s t  Oklahoma. A major land use in t h i s  po rtio n  o f  Oklahoma i s
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woodland. In every  surveyed c a se ,  woodland a reas  were found to  be 

d e c l in in g ,  and f o r  th e  most p a r t ,  t h i s  d ec l in e  r e s u l te d  in  an in c re a se  

in p a s tu re  land usage. In Pushmataha County's Rural Water D i s t r i c t  #1 

(Appendix B, Table 1 ) ,  f o r  example, almost h a l f  th e  i n i t i a l  (1960) 

woodland cover had been removed and rep laced  by some form o f  g ra ss lan d  

cover. Figure 4 -5 ,  f o r  example, d ep ic ts  such a case . This conversion 

may be th e  r e s u l t  o f  severa l fo rces  occurring  s im ultaneously  in  t h i s  

p o r t io n  o f  th e  s t a t e .  F i r s t ,  as po in ted  out e a r l i e r ,  c l e a r - c u t t i n g  

f o r e s t  p r a c t ic e s  a re  obviously tak ing  p la ce ,  and ag a in ,  th e re  i s  l i t t l e  

o r  no evidence t o  sugges t  any re p la n t in g  o f  such c u t  over a c re s .  The 

a rea  i s  then l e f t  t o  g rass land  and brush regrowth as well as various  

e ro s io n a l  p ro cesses .  Secondly, an inc rease  in c a t t l e  p r ic e s  in  the  

l a s t  few y ears  has made c a t t l e  grazing  a more lu c r a t iv e  b us iness .  Some 

lan d , th e n ,  w il l  be s p e c i f i c a l l y  c le a re d ,  or l e f t  in  a c lea red  s t a t e  

a f t e r  commercial f o r e s t  removal, f o r  l iv e s to c k  re a r in g  purposes.

Within th e  corresponding  con tro l samples (Appendix B, Table 2 ) ,  

however, a much sm a l le r  amount was thus converted .

Another f a m i l i a r  p a t te rn  i s  th e  in c rease  in ru ra l  r e s id e n t i a l  

land uses o f  th e  RWD samples, again predominantly occurring  a t  the 

expense o f  former c rop land , p a s tu re  and woodland acreages . In LeFlore 

County's Spiro  E as t sample (Appendix B, Tables 3 and 4 ) ,  f o r  example, 

ru ra l  re s id en ce  land  uses almost t r i p l e d  in  acreage and experienced an 

a sso c ia te d  in c re a se  o f  some 143 housing u n i t s .  Most o f  t h i s  growth, 

inc lud ing  139 housing u n i t s ,  was a t  the  expense o f former pas tu re  

acreage. The corresponding con tro l sample, however, experienced only a 

modest growth w ith in  t h i s  land use category . In every RWD sampled, a t
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l e a s t  a doubling o f  th e  acreage in ru ra l  res idences  was observed , and 

in some c a s e s ,  as in  th e  case of LeFlore County's Northwest Water 

D i s t r i c t  (Appendix B, Table 5 ) ,  much more than a doubling was 

id e n t i f i e d .  In most cases th e  increase  in  ru ra l  r e s i d e n t i a l  acreages 

was mainly a t  th e  expense of previous p as tu re  land u se s ,  again  

suggesting  a process o f  t r a n s i t i o n  whereby o r ig in a l  woodland cover is  

f i r s t  c lea red  and used fo r  pastu re  purposes and l a t e r  t r a n s f e r r e d  to  

r e s id e n t i a l  land uses . This i s  the  t r a d i t i o n a l  land use t r a n s i t i o n  

process o f ten  id e n t i f i e d  around urban a re a s .

Within t h i s  re g io n ,  the  only major change invo lv ing  cropland 

occurred in  th e  Spiro  East Water D is t r i c t  of LeFlore County (Appendix 

B, Table 3 ) .  Although the  t o ta l  acreage devoted to  cropland did not 

change r a d ic a l ly  (from 205.6 acres in 1960 to  173.1 acres  in  1978) some 

major in te rn a l  t r a n s f e r s  are  ev iden t. Of th e  i n i t i a l  205.6 acres  in 

1960, only 30 remained i n t a c t ,  with over 170 acres  being l o s t  to  

p as tu re  and an a d d i t io n a l  4 .5  acres to  ru ra l  re s id en ce .  However, only 

an in c rease  of fo u r  (4) ru ra l  housing u n i ts  was found. At th e  same 

tim e , though, 143.1 acres  were converted from p a s tu re  to  cropland  to 

p a r t i a l l y  o f f s e t  th e  l o s t  acreage (see f o r  example 4 -6 ) .  A s im i la r  

change in land use occurred w ithin  the corresponding co n tro l  sample.

In t h i s  c a se ,  though, urban r e s id e n t i a l  a lso  became a major r e c ip ie n t  

o f  former cropland a re a ,  but again , only a small number o f  ru ra l  

re s id e n c e s ,  two ( 2 ) ,  were id e n t i f i e d .  In a d d i t io n ,  a la rg e  acreage was 

added to  th e  cropland to t a l  from former woodland land uses .
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West

The most conspicuous land use elem ent o f  th e  western Oklahoma 

sample i s  th e  lack  o f  woodland cover. Obviously , t h i s  i s  due to  th e  

physica l environment more than to  any contemporary land use change 

process .  In the  most e a s te rn  se c t io n  o f  t h i s  sample, in Stephens 

County Rural Water, Sewage, and So lid  Waste D i s t r i c t  #3, some woodland 

cover i s  ev id en t  in both RWD and co n tro l  samples (Appendix B, Tables 

11 and 12). In th e  RWD samples no change was found to  occur regard ing  

t h i s  category  o f  land use ,  but in  the  co n tro l  a reas  the  212.3 acres  

recorded in  1960 had been converted , f o r  th e  most p a r t ,  to  p as tu re  

(F igure  4 -7 ) .  A major t re n d ,  h e re ,  i s  to  remove underproductive wood

land cover and rep lace  i t  with n a t iv e  o r  improved grasses f o r  

l iv e s to c k  production . In a d d i t io n ,  a sm a l le r  lo ss  o f  woodland cover 

was found t h a t  increased  both cropland and r u r a l  res idence  uses .

In o th e r  land use c a te g o r ie s ,  i t  seems a g re a t  deal o f  in te rn a l  

land use change i s  occu rr ing . Cropland, f o r  example, i s  in  most 

samples lo s in g  s ig n i f i c a n t  amounts o f  a r e a ,  bu t experiencing  some major 

gains  a t  the  same tim e. A case in  p o in t  might be Comanche County's 

Rural Water D i s t r i c t  #1 (Appendix B, Table 9 ) .  Here, 359.8 acres  were 

t r a n s f e r r e d  from cropland to  p as tu re  and an a d d i t io n a l  50.9 acres  to  

ru r a l  r e s id e n t i a l  uses (Figure 4 -8 ) .  This to t a l e d  410.7 a c r e s ,  almost 

o n e -h a lf  o f  th e  o r ig in a l  830.3 acres  found in  1960, and in  ad d it io n  

some 64 new housing u n i ts  were i d e n t i f i e d .  At th e  same tim e , though,

441.9 acres  were converted  from p a s tu re  to  c rop land  purposes (F igure  

4 -9 ) .
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O v era l l ,  t h i s  d i s t r i c t  experienced a n e t  gain in cropland 

between 1960 and 1978, with an even g re a te r  ga in  being reported  in  th e  

corresponding con tro l samples (Appendix B, Table 10). The only o th e r  

w estern  Oklahoma sample to  experience  such a g a in  was Comanche C ounty 's  

Rural Water D i s t r i c t  #3, Control Area (Appendix B, Table 16). Here, 

a l s o ,  th e  s l i g h t  in c re a se  was due to  a major conversion o f p a s tu re  to  

cropland purposes t h a t  i s  in  p a r t  due to  r e c e n t  re la x a t io n  o f  fe d e ra l  

crop acreage c o n s t r a in t s  and to  th e  need, on th e  fa rm ers ' p a r t ,  to  

h a rv e s t  la rg e r  acreages .

Due p r im ar i ly  to  the  la rg e  acreage found in  pasture  usage a t  

th e  o u ts e t  o f  t h i s  s tu d y , some major t r a n s i t i o n s  a lso  occurred in  t h a t  

ca tegory . As d iscussed  above, some major conversions  o f  pas tu re  to  

cropland were noted in both RWD and control samples. At th e  same t im e ,  

major gains to  pastu re  t o t a l s  were observed, e s p e c ia l ly  a t  th e  expense 

of c rop land , fo r  both s e t s  of samples. However, in t h i s  c ase ,  th e  

g r e a te r  conversion took place in  th e  RWDs.

A most im portant trend  found in western Oklahoma again con

cerned ru ra l  re s id en ces .  In a l l  RWD samples, th e  ru ra l  res idence  land  

use ca tegory  experienced la rge  in c rease s  in  ac reag e .  With the  

exception  of Comanche County's Rural Water D i s t r i c t  #2 (Appendix B, 

Table 5 ) ,  a l l  d i s t r i c t s  experienced  a near t r i p l i n g  o f  acreage , w ith  

t h i s  in c rease  coming from former cropland and e s p e c ia l l y  p a s tu re  u se s .  

Figure  4 -2 ,  d iscussed  e a r l i e r  in  t h i s  c h ap te r ,  well i l l u s t r a t e s  t h i s  

tre n d  with the  Wichita Mountain E s ta te s  example. Again, and f o r  th e  

most p a r t  as a r e s u l t  o f  t h i s  development, a r a t h e r  la rg e  in c rease  o f  

225 r e s id e n t i a l  u n i t s  occurred h e re .
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Control area samples u s u a l ly  experienced only a modest in c re a se  

in  ru r a l  re s id en ce  acreage. And, indeed , two samples, Comanche 

County 's  Rural Water D i s t r i c t  #2 A ssocia ted  Control Area and Cotton 

County 's  Rural Water D i s t r i c t  #2 A ssocia ted  Control Area (Appendix B, 

Tables 15 and 14) a c tu a l ly  experienced  a d e c l in e .  Both l o s t  some 

acreage  to  p as tu re  and the  Cotton County sample l o s t  to  cropland as 

w e ll .  There was a corresponding in c re a se  o f  only f iv e  and four housing 

u n i ts  r e s p e c t iv e ly  in these  two sample a re a s .

N ortheast

One o f  th e  most g la r in g  land use changes in the  n o r th e a s te rn  

p o r t io n  o f  th e  s t a t e  i s  the  d e c l in e  in cropland . In every RWD sampled, 

a t  l e a s t  a f i f t y  percen t reduc tion  in  cropland was observed. In Figure  

4-10, f o r  example, a 93.8 p e rcen t  reduc tion  in cropland was measured. 

Only small i n i t i a l  acreages rem ain, and u s u a l ly ,  only modest a d d i t io n s  

to  th e  cropland  to t a l  were made. In every  case ,  except Mayes County 

Rural Water D i s t r i c t  #4 (Appendix B, Table 23),  th e  t o t a l  added from 

former p a s tu re  uses was le s s  than  50 a c r e s ,  with over 500 acres  being 

added in  the  Mayes County sample. In every  case ,  though, more land was 

converted  to  p as tu re  than was l e f t  in c rop land . Rural r e s id e n t i a l  land  

uses a l s o  gained a s ig n i f i c a n t  amount o f  acreage due to  the lo ss  o f  

c ro p lan d , th e  g r e a te s t  gain being in  th e  Ottawa County sample (Appendix 

B, Table 19 ) ,  over 200 acres (F igure  4 -1 1 ) .  Here was found, in 

a d d i t io n ,  an inc rease  o f  76 ru ra l  housing u n i t s .

With th e  exception o f  th e  Rogers County Rural Water D i s t r i c t  #6 

A ssociated  Control Area (Appendix B, Table 22 ) ,  a l l  con tro l  a reas  a l s o
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l o s t  cropland acreage.  Losses h e re ,  though, were no t  as l a rge  as in 

the  RWD samples. The major lo s se s  of  cropland were to  p a s tu r e ,  with 

small amounts going to  ru ra l  r e s i d e n t i a l  land u se s .  In the  case o f  

Rogers County Rural Water D i s t r i c t  #8 (Appendix B, Table  17) ,  no 

conversion to  ru ra l  r e s i d e n t i a l  land use was recorded  and only ten 

housing u n i t s  were here added. Much l a r g e r  conversions  from pas tu re  t o  

cropland were found to  have occurred  in th e  con t ro l  samples.  Indeed, 

only one d i s t r i c t ,  Rogers County Rural Water D i s t r i c t  #8 (Appendix B, 

Table 17),  exper ienced l e s s  than a 200 acre  conversion from pasture  to  

cropland.

With the  exception o f  Rogers County Rural Water D i s t r i c t  #8 

(Appendix B, Table 17),  a l l  RWDs experienced an in c re a s e  in pasturage.  

The decrease  in Rogers County was p r im ar i ly  the  r e s u l t  o f  an increase 

of ru ra l  r e s i d e n t i a l  land uses .  Almost 400 acres  were converted from 

p as tu re  to  ru ra l  r e s i d e n t i a l  uses with  an a s s o c ia t e d  inc rease  o f  125 

housing u n i t s .  Losses to  ru ra l  r e s i d e n t i a l  land were l a rge  elsewhere 

as w e l l .  The o th e r  th re e  samples,  though, saw i n c r e a s e s ,  with cropland 

and woodland losses  adding la rge  acreages t o  the  pas tu rage  t o t a l s .

Two o f  th e  contro l  areas recorded decreases  in  pas tu re  land 

uses:  the  two Rogers County samples (Appendix B, Tables  18 and 22).

The Rogers County Rural Water D i s t r i c t  #8 Assoc ia ted  Control Area 

sample (Appendix B, Table 18) l o s t  pastu re  acreage p r im ar i ly  to  rural  

r e s i d e n t i a l  usage,  (with a corresponding in c rease  o f  84 housing u n i t s )  

whereas the  Associated Control Area §6 (Appendix B, Table 12) ,  l o s t  

most o f  i t s  acreage to  cropland,  with  ru ra l  r e s i d e n t i a l  use adding only 

a modest amount and only 13 housing u n i t s .
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Rural r e s i d e n t i a l  expansion w i th in  the  RWD samples was,  as in 

o the r  r e g io n s ,  e x c e p t io n a l ly  l a rg e .  In every  case a t  l e a s t  a doubling 

of  acreage  was recorded ,  th e  m a jo r i ty  o f  which r e s u l t e d  from pas tu re  

l o s s .  The sample drawn from Ottawa County (Appendix B, Table 19) ,  

however, saw a g r e a t e r  a d d i t i o n  from crop land  (201 ac res )  than  from 

pas tu re  (79.9 a c r e s ) .  The g r e a t e s t  conversion to  ru ra l  r e s i d e n t i a l  

came in Rogers County Rural Water D i s t r i c t  #8 (Appendix B, Table 17),  

almost 400 a c r e s ,  with cropland c o n t r ib u t in g  only 38.2 ac res .

As in the  o th e r  r e g io n s ,  th e  in c re a se  o f  ru ra l  r e s i d e n t i a l  land 

acreage was much sm al le r  f o r  the  con tro l  samples.  The only exception 

being Rogers County Rural Water D i s t r i c t  #8 Assoc ia ted Control Area.

In the  Mayes County samples (Appendix B, Tables 23 and 24) ,  

woodland a l so  exper ienced some s i g n i f i c a n t  changes in land use .  In the  

RWD p o r t i o n ,  woodland acreage dec l ined  by n e a r ly  150 ac res .  Most of  

t h i s  was converted to  p a s tu r e ,  but 48.5 ac res  were converted t o  ru ra l  

r e s i d e n t i a l  land uses ,  accommodating an in c rease  of  18 housing u n i t s .

In the control  sample,  2 ,051.3  ac res  were found to  be under 

woodland cover in 1960, bu t  only 517.2 remained in 1978. As t h e r e  were 

no a d d i t io n s  t o  woodland acreage during t h i s  p e r iod ,  a l l  convers ions  

were to  o the r  land u ses ,  most going in to  p a s tu re  (1 ,455.2  a c r e s ) .  But 

cropland a lso  saw an in c re a se  o f  50.3 acres  and ru ra l  r e s i d e n t i a l  grew 

by 28.6 ac res .

Loca l ly ,  land use change i s  considerab ly  more v a r i a b le  than a t  

e i t h e r  th e  regional or  s t a t e  s c a le .  Much o f  t h i s  has to  do with  

v a r i a t i o n s  in the  physical  environment between sampled a r e a s ;  however, 

some i s  th e  r e s u l t  o f  non-physical  s i t u a t i o n s ,  such as d e c l in e s  in



132

p r ic e s  f o r  c e r t a i n  cropped products  and the  r i s e  in c a t t l e  p r i c e s .  

Again, though, a major t r e n d  i d e n t i f i e d  was the  in c reas in g  growth o f  

ru ra l  r e s i d e n c e s ,  e sp e c ia l l y  in  r e l a t i o n  t o  ru ra l  water  d i s t r i c t  

samples. Assoc ia ted  with t h i s  t r e n d  i s  th e  general  d e c l in e  in  woodland 

and c rop land  while  g rass land  i s  exper ienc ing  ove ra l l  growth.

Esp ec ia l ly  as i t  p e r ta in s  to  RWD a r e a s ,  t h i s  i s  in  p a r t  the  r e s u l t  o f  a 

s h i f t  toward a c t i v e  land s p ec u la t io n  and a d e s i r e  to  minimize c a p i t a l  

ou t lays  while  expecting to  s e l l  ev en tu a l ly  t o  homeowners o r  developers .  

Although no t  a l l  such conversions  f i t  t h i s  model, enough evidence has 

been found t o  warrant such a conclus ion .

T r an s i t io n  Pa t te rn s

As th e  samples d iscussed  above r e f l e c t ,  land uses a re  changing 

in r u r a l  Oklahoma, and c e r t a in  t r en d s  a re  e a s i l y  i d e n t i f i e d —some of  

which have been id e n t i f i e d  n a t i o n a l l y .  For example, t r a n s i t i o n  matrix 

ana lys i s  in d ic a ted  th a t  a major s h i f t  from cropland to  pas tu re  has 

occurred while  an increase  in r u r a l  r e s i d e n t i a l  land use i s  taking 

place a t  th e  expense of  former p a s tu re  land use.  This  was shown both 

from th e  s tan d p o in t  of acreages  and th e  inc rease  o f  r e s i d e n t i a l  u n i t s .

This  t rend  i s  of p a r t i c u l a r  importance when one views such 

changes as  a component of  suburban iza t ion  or  exu rb an iza t io n ;  t h a t  i s ,  

the  expansion o f  urban type land uses in to  ru ra l  a r e a s .  I t  has been 

well documented t h a t  the demand f o r  land in suburban and ru ra l  areas  

has been i n c re a s in g .  Both Beale and Vining, fo r  example, po in t  out 

t h a t  t h i s  demand i s  the  r e s u l t  o f  reg iona l  growth and th e  c re a t io n  o f  

new f a m i l i e s ,  and t h a t  t h i s  urban to  ru ra l  popula tion flow i s  f i r s t  to
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the  suburbs ,  l a t e r  to  th e  "exurbs ,"  and in  re cen t  years  t o  small  towns 
2

and a reas  beyond.

The burden of  g u i l t  f o r  spreading  urban iza t ion  in to  formerly  

ru ra l  a r e a s ,  however, should not be borne by th e  u rb an i te  a lone .  The 

farmer or o therwise  r u r a l  land owner makes a choice between main ta in ing 

t r a d i t i o n a l l y  r u r a l  land uses o r  s e l l i n g  f o r  r e s i d e n t i a l  o r  o th e r  types 

o f  urban land use.  In market terms, s e l l i n g  to  r e s i d e n t i a l  u se rs  i s  

more l u c r a t i v e .  The in c e n t iv e  o f  land owners t o  r e a l i z e  p r o f i t s  i s  

s t rong  and w i l l  o f ten  br ing  about the  convers ion o f  ru ra l  land to  urban 

usage.  The c o s t  o f  cropland re t e n t io n  as compared to  urban convers ion 

may well  in f luence  th e  land owner to  s e l l  o r  convert  h is  land to  o the r  

uses--even  i r r e v e r s a b l e  uses - -a l though  conversion to  r e v e r sa b le  

non-crop uses such as p a s tu r e ,  f o r e s t r y  o r  simply i d l i n g ,  may precede 

u rb a n iz a t io n .  Even John F. Hart ,  who has expressed doubt t h a t  t h i s  

t rend  i s  anything to  worry about in th e  near  f u t u r e ,  has poin ted  out 

t h a t  th e  i d l in g  o f  farmland a f t e r  farming has ceased to  be economically 

v iab le  and f o r  long per iods  o f  time before  development takes  p lace  i s
3

common. Regarding H a r t ' s  lack  of  concern o f  ru ra l  land lo s s  t o  urban

2
Calvin Beale ,  The Revival of Popula tion Growth in Non- 

Metropoli tan  America, Report  ERS-605 (U.S. Department of  A g r ic u l tu re ,  
Washington, D.C., 1975); and, Daniel R. Vining,  J r . ,  and Ann S t r a u s s ,
A Demonstration That Current Déconcentration Popula tion Trends Are A 
Clean Break with  Past  T rends , Discussion Paper Ser ies  #90 (Regional 
Science I n s t i t u t e ,  P h i l a d e lp h ia ,  P a . ,  1976).

3
John P. Hart ,  "Loss and Abandonment o f  Cleared Farmland in the  

Eastern United S t a t e s , "  Annals of the  Associa tion of American 
Geographers, 58:417-440.
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uses ,  an a n a ly s i s  o f  a few s t a t i s t i c s ,  e s p e c i a l l y  as they p e r t a in  to  

prime a g r i c u l t u r a l  l and ,  might prove i n t e r e s t i n g . ^

Of p a r t i c u l a r  importance i s  t h e  s h i f t  in  type of farming as a 

prelude  to  u rb a n iz a t io n .  Such a s h i f t  has been found to  involve a t  

l e a s t  two f a c t o r s :  a shortened planning horizon with  a consequent

s h i f t  to  farming r e q u i r in g  le s s  inves tment ,  and a reduction in the  

amount of  t ime a v a i l a b l e  fo r  farming as th e  land owner or members o f  

h is  family take  up a t  l e a s t  pa r t - t im e  urban employment. The farmer may 

begin d i s i n v e s t i n g ,  e . g . ,  not making the  necessary  investment to  

maintain s t r u c t u r e s  or  to  keep f i e l d s  in good co n d i t io n ,  and watching 

the  value o f  h is  land apprec ia te  when the  p o s s i b i l i t y  of urban develop

ment in c re a s e s .^

Another concern of the  planner i s  th e  conversion p a t t e rn  w i th in  

indiv idual land samples. At f i r s t  a n a l y s i s ,  perhaps only one general  

t rend  i s  ev iden t :  r e s i d e n t i a l  u n i t s  w i th in  r u r a l  environments tend to

be found l a r g e l y  near  t r a n s p o r ta t io n  ro u te s .  This i s  e sp e c ia l l y  t ru e  

where the  ru ra l  water  l i n e s  p a r a l l e l  roads and highways. A good 

example of t h i s  i s  shown in Figure 4-12 taken from RWD number 1 in 

Mayes County. In t h i s  example, two d i f f e r e n t  road systems are

The Soil  Conservation Service  in i t s  P o te n t i a l  Cropland Study 
(1975, U.S. Department of A gr icu l tu re ,  Washington, D.C.) po in ts  out 
t h a t  the  annual lo s s  o f  prime a g r i c u l t u r a l  land to  urbanization  in the  
United S ta te s  i s  as much as 760,000 a c re s .  By the  y e a r  2000 t h i s  could 
mean up to  5.8% of  th e  t o t a l  amount o f  prime a g r i c u l t u r a l  land 
i d e n t i f i e d  in 1975.

5
This s i t u a t i o n  i s  desc r ibed ,  f o r  example, in  two s tu d ie s  found 

in  the  geographical  l i t e r a t u r e :  David E. Berry ,  "The S e n s i t i v i t y  of  
Dairying to  U rban iza t ion ,"  Profess ional Geographer (1979), 31(2):170- 
176; and, Robert S i n c l a i r ,  "von Thunen and Urban Sprawl," Annals of  the  
Assoc ia tion o f  American Geographers, 57:72-87.
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rep re sen ted .  F i r s t  i s  the  s e c t i o n - l i n e  system o f  county roads and 

secondly ,  c u t t i n g  across  d iagonal ly  from th e  southwest to  the  

n o r t h e a s t ,  i s  Highway 25 connecting V in i ta  and Miami, Oklahoma. Notice 

the  l a rge  in c re a s e  in acreage conver ted to  ru ra l  re s idence ,  e s p e c i a l l y  

along Highway 25. Much l e s s  was added to  the  ru ra l  r e s i d e n t i a l  system 

along the  county road. An important  in c rease  in r e s i d e n t i a l  u n i t s  i s  

a l so  in d i c a t e d  along Highway 25. I t  should be po in ted o u t ,  in a d d i t i o n ,  

t h a t  an i n c re a se  in r e s id e n t i a l  land use d id  occur along th e  county 

roads marking the  southern and nor thern  borders  o f  t h i s  p a r t i c u l a r  

sample. Not ice  a l so  th e  decrease in  land under crops and the  inc rease  

in pas turage .  This might,  again ,  sugges t  the  fa rm ers '  d e s i r e  t o  

d i s i n v e s t  due to  the  p o te n t ia l  s a l e s  to  urban type land uses .

Road co n s t ru c t io n  i t s e l f  consumes va luab le  a g r i c u l t u r a l  land 

f o r  such purposes as roadways, paved sh o u ld e r s ,  medians,  dra inage  

f a c i l i t i e s  and in te rchanges .  Spaulding and Heady have pointed ou t  t h a t  

the  40 ,000-plus  miles  o f  i n t e r s t a t e  roadway completed by 1975 used an 

average o f  40 a c r e s  per mile of r ight-of-way.®

Secondary impacts o f  road co n s t r u c t io n  a re  o f  equal importance.  

Construct ion o f t e n  r e s u l t s  in s t im u la t io n  of urban land uses ,  e s p e c i a l l y  

r e s i d e n t i a l .  Around in terchanges  even g r e a t e r  u rban iza t ion  i s  probable .  

R e t a i l e r s  o f  f u e l ,  food and lodging tend to  congregate  f i r s t .  This may 

then be followed by o the r  r e t a i l  and o f f i c e  space u se r s .^

Brent H. Spaulding and Earl 0. Heady, "Future Use of  
A g r icu l tu ra l  Land f o r  Non-Agricultural  Purposes ,"  Journal o f  Soil  and 
Water Conservation (1977),  32(2) :89-91.

^Barton-Aschman Assoc ia tes ,  Highway and Land-Use R e la t ionsh ips  
in In te rchange Areas (Chicago, I l l i n o i s ,  1968]!
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Other l e s s  v i s i b l e  t rends  in land use p a t t e rn  change a re  a l so  

o ccur r ing .  Analysis  o f  acreage s h i f t s  between land uses from th e
O

s tan d p o in t  o f  commuting d i s ta n ce s  to  n e a r e s t  urban a rea  re v e a l s  

d i s t i n c t  pa t te rn s '  o f  change.

Since no samples f o r  t h i s  research  were drawn from a reas  

f a r t h e r  than 12 miles  from an urban agglomerat ion,  as de fined in  

Footnote 8 ,  fo u r  commuter zones o f  th ree  miles  width each were 

analyzed around each agglomerat ion.  This sampling procedure ,  then ,  

al lows a comparative framework to be developed t h a t  w i l l  i n d i c a t e  any 

pa t te rn ed  change occu r r ing  between the  two drawn se t s  o f  samples (RWD 

versus  con tro l  a rea  samples).  At th e  same t ime,  i t  al lows th e  formu

l a t i o n  o f  a ty p ic a l  sample f o r  each o f  the  th ree  l e v e l s  o f  a n a l y s i s ;  

i . e . ,  s t a t e ,  reg iona l  and local  water d i s t r i c t .

As noted above, s h i f t s  in a g r i c u l t u r a l  types a re  i d e n t i f i e d  as 

a r e s u l t  o f  suburban iza t ion .  These s h i f t s  inc lude  a dec l ine  in c rop

land and f o r e s t  a r e a s ,  but an increase  in p a s tu r e  and urban ty p e s ,  

inc lud ing  r e s i d e n t i a l .  The Soil  Conservation Serv ice  in  1979, f o r  

example,  pointed ou t  t h a t  as much as th re e  m i l l i o n  acres  of  r u r a l  land 

each y e a r  i s  conver ted  to  urban, b u i l t - u p  and urban water supply uses ,  

and t h a t  some 69 m i l l i o n  ac res  a re  expected to  be l o s t  in t h i s  manner 

by th e  y ea r  2000.^

8Here urban a rea  is  taken to  mean any agglomeration with  a 
popula t ion  in  excess o f  2,500 people a t  the  t ime of a n a ly s i s .

Q
Soil  Conservation S e rv ice ,  SCS National Resource I n v e n t o r i e s , 

1977, Final Es timates  (U.S. Department o f  A g r ic u l tu re ,  Washington, 
D.C., 1979), and, Daniel Vining, J r . ,  and Thomas P la u t ,  and Kenneth 
B i e r i ,  "Urban Encroachment on Prime A g r icu l tu ra l  Land in the United 
S t a t e s , "  I n t e r n a t i o n a l  Regional Science Review (1977), 2 ( 2 ) :143-156.
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Cropland and f o r e s t  a reas  f a r e  l e s s  well from compet it ion with 

o th e r  land uses and, near  urban a r e a s ,  a re  found to  be d ec l in ing  in 

acreage.  These same land uses ,  however, a re  found to  be increas ing  

with inc reas ing  d i s ta n ce  from th e s e  same urban agglomerations.  Other 

uses ,  such as p as tu re  (with low c a p i t a l  input and the  p o s s i b i l i t y  o f  

conversion to  some form o f  urban land u se ) ,  r e s i d e n t i a l ,  commercial, 

e t c . ,  can more e a s i l y  compete, and thus  w i l l  o f ten  p re sen t  a pa t te rn  o f  

decreasing acreages with d i s tan ce  from an urban agglomerat ion.

On th e  s t a t e  l e v e l ,  both RWD and a ssoc ia ted  contro l  area  

samples (Tables 4-17 and 4-18) g e n e ra l ly  d isp layed  the  above ou t l ined  

p a t t e r n .  The RWD samples, however, more c lo se ly  approximate the 

expected,  al though not every land use change category  bears t h i s  out.  

Notice,  fo r  example, th e  l a rge  amount o f  cropland remaining i n t a c t  f o r  

the RWD samples in th e  zone n e a r e s t  th e  urban agglomeration than found 

f a r t h e r  a f i e l d .  But, a l so  observe the  more expected tendencies  of 

cropland to  pas tu re  conversion and both cropland and pas tu re  to  ru ral  

r e s i d e n t i a l  conversions .  These,  and o t h e r s ,  support  the  expected 

s i t u a t i o n  as ou t l in ed .

Likewise,  th e  increase  in  ru ra l  r e s i d e n t i a l  u n i t s  as a r e s u l t  

of  the  loss  o f  acreage formerly in o th e r  land uses supports  t h i s  same 

con ten t ion .  Table 4-19 again compares RWD and a sso c ia ted  control  area 

sample f ind ings .  In almost every case  the  average number o f  rura l  

r e s i d e n t i a l  u n i t s  decreased with inc reas ing  d i s tan ce  from urban 

agglomerat ions.  The same i s  t r u e  f o r  the  t o t a l  number o f  housing u n i t s  

in 1960 and 1978 ( r igh t -hand  columns o f  Table 4-19) .  Whereas the same
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i s  g e n e r a l ly  t ru e  f o r  th e  a ssoc ia ted  c o n t ro l  a rea  samples,  t h e  

magnitude i s  l e s s  in a l l  cases .

TABLE 4-19

AVERAGE STATE INCREASE IN RURAL RESIDENCES 
AT EXPENSE OF OTHER LAND USES, 1960-1978 

BY COMMUTER DISTANCES FROM 
NEAREST URBAN AGGLOMERATION

Commuter
Zone

Miles
From

Cropland
From

Pasture
From

Woodland

Total  Number of  
Res iden t ia l  Units 
1960 1978

3
RWD 2.9 11.7 0.1 5.1 17.2
Control  Area 0 .3 2 .4 0 3.4 6 .3

3- 6
RWD 1.5 6.8 0.7 5.3 16.5
Control  Area 0.2 1.0 0 .4 5.1 6 .4

6- 9
RWD 0.6 2 .8 0.5 4.1 7.9
Control  Area 0.2 2 .5 0.1 2.3 5 .4

9-12
RWD 0 .8 3.4 0 .6 4.4 8.9
Control  Area 0.2 0 .3 0.1 1.7 2 .0

Regional ly ,  s i m i l a r  f ind ings  p re v a i l  (Tables 4-20 to  4 -22) .  In 

every case  the  conversion to  ru ra l  re s idence  i s  very pronounced and 

c lo s e ly  fol lows th a t  expected.  And, l i k e w is e ,  the  increase  in ru ra l  

r e s i d e n t i a l  un i t s  from former cropland, p a s tu r e  and woodland uses 

suppor ts  t h i s  conclusion (Tables 4-23 to  4 -25 ) .  Also,  from th e  

reg iona l  s tan d p o in t ,  a s soc ia ted  contro l  a rea  samples follow t h i s  same 

general  p a t t e r n ,  but  again  d i f f e r  mainly in magnitude.
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TABLE 4-23

SOUTHEAST REGION AVERAGE INCREASE IN RURAL RESIDENCES 
AT EXPENSE OF OTHER LAND USES, 1960-1978 

BY COMMUTER DISTANCES FROM 
NEAREST URBAN AGGLOMERATION

Commuter Total  Number o f
Zone From From From Residen t ia l Units

Miles Cropland Pasture Woodland 1960 1978

< 3
RWD 0 5.4 3 .9 2.6 11.4
Control Area 0.1 0 .7 0 1.9 3.0

3- 6
RWD 0.4 6.4 1 .4 4 .3 14.8
Control Area 0.1 1.1 0 .6 1.0 3.9

6- 9
RWD 0.5 2.9 0 .5 2.1 5.9
Control Area 0.1 1 .8 0 .3 0.9 3.1

9-12
RWD 0 4.6 0 .9 2.2 4.7
Control Area 0 .4 0 .6 0 1.2 2.2

TABLE 4-24

NORTHEAST REGION AVERAGE INCREASE IN RURAL RESIDENCES
AT EXPENSE OF OTHER LAND USES, 1960-1978

BY COMMUTER DISTANCES FROM
NEAREST URBAN AGGLOMERATION

Commuter Total  Number o f
Zone From From From Residen t ia l Units

Miles Cropland Pasture Woodland 1960 1978

< 3
RWD 4.9 13.0 0 7.1 25.1
Control Area 0 .4 4 .3 0 4.9 9 .4

3- 6
RWD 3.8 4.4 0.6 6.0 14.9
Control Area 0 .6 0.6 1.1 13.9 16.4

6- 9
RWD 0.6 2.8 0 .8 6.3 9 .8
Control Area 0 .6 4.5 0 3.4 8 .6

9-12
RWD 6.0 0 0 6.0 12.0
Control Area 0.1 0.1 0 .3 2.6 2.8
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TABLE 4-25

WEST REGION AVERAGE INCREASE IN RURAL RESIDENCES 
AT EXPENSE OF OTHER LAND USES, 1960-1978 

BY COMMUTER DISTANCES FROM 
NEAREST URBAN AGGLOMERATION

Commuter
Zone

Miles
From

Cropland
From

Pas tu re
From

Woodland

Total  Number of  
Res ident ia l  Units 
1960 1978

< 3
RWD 2.5 13.7 0 4 .6 13.6
Control Area 0 0 0 2.0 2.0

3- 6
RWD 6.0 10.5 0 5.6 21.0
Control Area 0.1 1.1 0 3.3 3.7

6- 9
RWD 0.8 1.7 0 3.0 5.7
Control Area 0 0 .7 0 2.9 3.9

9-12
RWD 1.0 1.0 0 2.5 3.5
Control Area 0.2 0 .2 0 1.3 1.1

Summary

General t r en d s  o f  land use change in Oklahoma f i t  very well 

t h a t  expected from na tiona l t r e n d s .  While cropland and woodland are  

both found to be g e n e ra l ly  dec l in ing  a t  a l l  leve l s  o f  ana ly s i s  ( s t a t e ,  

regional and lo c a l ) ,  pasturage and r u r a l  r e s i d e n t i a l  uses a re  expanding.

When analyzed on the  bas is  o f  ru ra l  water d i s t r i c t  samples and 

assoc ia ted  contro l  a rea  samples,  g r e a t e r  conversion r a t e s  a re  found fo r  

the  former. This i s  e sp e c i a l l y  t r u e  f o r  ru ra l  r e s i d e n t i a l  land uses .

In th e  RWD samples,  a much g re a te r  conversion o f  acreage to  ru ra l  

r e s i d e n t i a l  from cropland,  woodland and pas ture  i s  occur r ing  than in 

th e  contro l  a rea  samples. This RWD conversion is  most o f te n  the  

r e s u l t  o f  the  a v a i l a b i l i t y  of  potable  water in s u f f i c i e n t  q u a n t i t i e s  to 

warrant  migration from urban o r  urban f r i n g e  areas  to  more ru ra l
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l o c a t io n s .  Assoc ia ted contro l  a r e a s ,  on the  o th e r  hand, can no t  as 

o f te n  provide such water su p p l ie s .

The inc rease  in pas tu re  and dec l ines  in cropland and woodland 

acreages  i s  l ikew ise  sugges tive  o f  a t  l e a s t  the  p o te n t i a l  inc reas ing  

incurs ion  o f  u rb a n i t e s  in to  ru ra l  a r e a s .  As cropland i s  taken  ou t  o f  

c a p i t a l  in te n s iv e  production or  land  i s  c lea red  of  t im ber ,  i t  i s  o f ten  

allowed to  remain in  grass land  cover and be used f o r  g raz in g  purposes 

(with a low c a p i t a l  inpu t)  u n t i l  such land may be sold f o r  development.

T r an s i t io n  matr ix  ana lys is  o f  the se  same samples rev ea l s  an 

even g r e a t e r  dynamism than even th e  previous d iscuss ion  i n d i c a t e s .  The 

t r a n s f e r r i n g  o f  acreages  among th e  seve ra l  land use c a t e g o r i e s ,  and 

e s p e c i a l l y  cropland, pas tu re  and r u r a l  r e s i d e n t i a l ,  is  rampant in  th e  

RWD samples. And, while  t h i s  same change is  found in t h e  con t ro l  area 

samples,  the  magnitude of  such a change i s  d r a s t i c a l l y  reduced. In 

many in s tances  only a small p a r t  o f  th e  o r ig in a l  (1960) acreages  were 

in th e  same land use in 1978 w i th in  the  RWD samples. R eg iona l ly ,  and 

on t h e  b a s i s  o f  ind iv idua l  ru ra l  w a ter  d i s t r i c t s ,  some in d iv id u a l  land 

use v a r i a t i o n s  were observable .  But ,  aga in ,  th e  g r e a te r  o v e ra l l  

d i f f e r e n c e  occurred between RWD and con t ro l  area  samples.

Broad t rends  in land use change in r e l a t i o n  to  d i s t a n c e s  from 

urban agglomerations were noted.  On each level o f  a n a l y s i s ,  but more 

s p e c i f i c a l l y  on the  s t a t e  and reg ional  l e v e l s ,  land use change followed 

a p re d i c t a b l e  p a t t e r n .  I t  was found t h a t  c e r t a in  land uses  dec l ined  in 

acreage with inc reas ing  d i s ta n ce  from urban agglomerations.  These 

included ru ra l  r e s i d e n t i a l ,  commercial and urban land uses e s p e c i a l l y .  

Rural r e s i d e n t i a l  housing un i t s  were a l so  noted to  decrease  away from
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urban agg lomerat ions .  At th e  same t im e ,  c e r t a i n  o th e r  uses such as 

cropland and woodland increased acreage  with inc reas ing  d i s ta n ce  from 

urban agglom era t ions .  Again, the  more d i s t i n c t  changes were found to  

occur in t h e  RWD samples with the  a s s o c ia te d  con tro l  a rea  samples being 

more s t a b l e  during t h e  time frame o f  t h i s  a n a ly s i s .



CHAPTER V 

SUMMARY AND CONCLUSIONS

The Farmers Home Adminis t ra t ion  has funded 521 ru ra l  community 

water systems in Oklahoma s in c e  1964. These systems c o n s t i t u t e  p a r t  o f  

a na t iona l  program to  r a i s e  t h e  l i v i n g  s tandards  o f  ru ra l  in h ab i tan t s  

by f inanc ing  q u a l i ty  water su p p l i e s  and sewage d isposa l  p r o j e c t s .

Since 1964, these  water systems have d i r e c t l y  or i n d i r e c t l y  r e s u l t e d  in 

a number of ru ra l  Oklahoma land use changes as almost a phenomenal 

ru ra l  water d i s t r i c t  growth has taken place.

Both ru ra l  water d i s t r i c t  (RWD) and ad jac e n t  non-rural  water 

d i s t r i c t  a reas  (a s so c ia ted  c o n t ro l  a reas )  were sampled in th ree  

regions  o f  the  s t a t e  fo r  t h i s  r e s ea rc h .  I t  was found t h a t  the  overa l l  

p a t t e rn  o f  land use did not change d r a s t i c a l l y  between 1960 and 1978, 

whi le  th e  changes t h a t  d id  occur followed th e  n a t io n a l  t r e n d s .  The 

more c a p i t a l  in ten s iv e  land u ses ,  such as c rop land ,  declined while 

r u r a l  r e s i d e n t i a l  and the  more ex tens ive  pas tu re  uses (inc luding  rura l  

i d l e )  both increased  in  acreage .  Woodland, ano ther  major land use 

surveyed, was a l so  found to  have declined o v e r a l l .
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The ru ra l  r e s i d e n t i a l  land use was the  most dynamic o f  those 

sampled. The RWD samples had a r a t h e r  l a rg e  increase  o f  over 203 

percen t  in  acreage from 1950 to  1978. For a l l  samples combined, t h e  

number o f  housing u n i t s  i d e n t i f i e d  inc reased  by over 142 p e rcen t  o r  

1,339 u n i t s ,  only 438 of  which were found in  the  contro l  a rea  segment 

o f  th e  s tu d y .  The f a c t  t h a t  RWD's had a r u r a l  r e s i d e n t i a l  growth more 

than t r i p l e  the  control  areas  and a lmost a two and one -h a l f  t imes 

inc rease  in housing u n i t s  i n d ic a te s  t h e  importance of  the  a v a i l a b i l i t y  

o f  good q u a l i t y  water as a force  a f f e c t i n g  t h e  p a t t e rn  o f  land use in 

ru ra l  a r e a s .

S im i la r  r e s u l t s  a re  found when ru ra l  re s idences  a re  i d e n t i f i e d  

on e i t h e r  a reg ional or local  b a s i s .  For a l l  regions  and with only the  

exception  o f  one control  sample ( a s s o c ia te d  with Comanche County RWD 

#1) a l l  RWD and control  samples had in c rease s  in both ru r a l  r e s i d e n t i a l  

acreage and number of  housing u n i t s .  Regionally ,  th e  sm a l le s t  inc rease  

f o r  RWD samples was almost as la rge  as th e  g r e a t e s t  growth fo r  con t ro l  

samples (155.2  percent in the  RWD samples in no r theas t  Oklahoma and 

157.1 p e rcen t  in the  contro l  samples o f  so u th ea s t  Oklahoma). L oca l ly ,  

severa l  excep t iona l  growth r a t e s  were recorded.  Pushmataha County RWD 

#1 had in excess o f  a 760 percent i n c re a s e ,  while  Comanche County's  RWD 

#2 recorded a 504 percent inc rease .  In Comanche County t h i s  growth, as 

e lsewhere,  was la rg e ly  a ssoc ia ted  with detached (from e x i s t i n g  urban 

a reas )  suburban type growth, such as t h e  Wichita Mountain Es ta tes  

development.

Other land uses experienced s i m i l a r  p re d ic tab le  changes,  bu t o f  

l e s s e r  magnitude than ru ra l  r e s i d e n t i a l  uses .  Cropland, fo r  example.
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decl ined  o v e r a l l ;  th e  major v a r i a t i o n  was between RWD samples (57.5  

percent lo s s )  and contro l  samples (18.8  percent  l o s s ) .  Regionally ,  

however, only  two o f  the  th r e e  con tro l  regions  showed such a d e c l i n e ;  

the  western s ec t io n  o f  the  study experienced a growth o f  2.5 p e rcen t .  

This growth i s  p r im ar i ly  the  r e s u l t  o f  inc reas ing  wheat p r ices  and the  

a sso c ia ted  conversion o f  marginal lands  to  wheat production.

Pas tu re  and woodland l ikew ise  followed expected trends c lo s e ly .  

While pas tu re  areas  increased s ta t ew ide ,  th e re  were some regional 

excep t ions .  In the  western s e c t i o n ,  as noted above, p as tu re  lands were 

of ten  c u l t i v a t e d  and th e r e fo re  exper ienced acreage  d e c l in e s .  Woodland 

everywhere e i t h e r  decreased in acreage or  exper ienced no overa l l  

change. In some cases  a l l  woodland acreage recorded in 1960 had been 

converted to o th e r  uses by 1978.

Simple comparisons o f  before  and a f t e r  t o t a l s  mask much o f  the  

dynamics o f  land use change. In most cases as a p a r t i c u l a r  land use ,  

even a t  th e  most local  s c a l e ,  recorded e i t h e r  a gain o r  loss  o f  

acreage much more dynamic fo rces  have a c tu a l ly  taken  p lace .  For 

example, c ropland recorded an ove ra l l  lo ss  o f  over 16,800 ac res ,  b u t  in 

add i t ion  gained over 5,895 a c re s .  Most o f  th e  lo ss  (15,561 acres )  went 

to  pas tu re  lands while ru ra l  r e s i d e n t i a l  uses gained some 950 a c r e s .

At the  same time, the  m a jo r i ty  o f  th e  acreage conver ted to cropland 

came from former pasturage (over 5,700 acres )  and woodland (over 163 

a c r e s ) .

The only category  t h a t  did not both lose  and gain acreage on 

th e  s t a t e  and regional level  was ru ra l  r e s i d e n t i a l .  This category 

cons tan t ly  gained acreage.  Loca l ly ,  however, in  th e  western s e c t io n  of
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t h e  s tu d y ,  some losses  were recorded  f o r  both acreage and housing 

u n i t s .  These losses  were a s s o c ia t e d  with increased c o n so l id a t io n  in 

t h e  co n t ro l  a rea  samples o f  both rangeland and cropland and th e  

migra t ion  o f  former re s id en ts  ou t  o f  t h e  a rea .

S h i f t s  among rura l  uses was an important a spec t  o f  land  use 

change in  Oklahoma. Some new cropland was developed even in  a reas  with 

r a p id ly  expanding populations where th e  overa l l  t r e n d  was f o r  t h i s  land 

use t o  d e c l i n e .  Considering only  ne t  moves, the  regional p a t t e r n s  o f  

land  use change were much more v a r i a b l e  than th e  aggrega te .  The 

d e t a i l e d  movements among the  var ious  land uses exh ib i ted  even more 

reg ional  d i f f e r e n c e s .

Rural r e s id e n t i a l  land use exper ienced the  most dynamic change 

o f  any o f  the  uses .  Cropland, p a s tu r e  and woodland were abandoned 

because o f  the  general changes in  farming product ion and th e  spec ia l  

nega t ive  p re ssu re  o f  u rban- l ike  growth.

Several  p a t te rn s  o f  land use change were g enera l ly  i d e n t i f i e d  

by t h i s  r e s ea rc h .  The more obvious p a t t e r n  i s  th e  alignment o f  r u r a l  

r e s i d e n t i a l  un i t s  along t r a n s p o r t a t i o n  systems. Since ru ra l  water 

l i n e s  fo l low these  same routes  and a re  u sua l ly  loca ted  in t h e  county 

r ig h t -o f -w a y ,  and s ince extending l i n e s  away from th e se  ro u te s  i s  

expens ive ,  u se r  r e s iden ts  have lo ca ted  as c lose  as p o s s ib le  t o  t i e - i n  

p o in t s .  The National Rural Water A ssoc ia t ion  considers  d i s t a n c e s  

g r e a t e r  than  one-fourth  mile from a major l i n e  to  be uneconomical.  

Almost a l l  u s e r s ,  then are  l e s s  than one-four th  mile from e x i s t i n g  main 

water l i n e s ,  and most a re  much c l o s e r .
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Another p a t t e r n  i d e n t i f i e d  was of  a d i s t a n c e  decay na ture .

Those land uses l e a s t  able to  compete fo r  space n e a r  incorpora ted  

agglomerations  were found to  inc rease  in acreage with  inc reas ing  

d i s t a n c e  from such agglomerations.  Those land uses  more able  to  

compete were found to  decrease  in acreage with i n c re a s in g  d is tance  from 

agglomerat ions.  Both cropland and woodland, e s p e c i a l l y  w ith in  the RWD 

samples,  inc reased  in  acreage with inc reas ing  d i s t a n c e  from incorpo

r a t e d  agglomeration.  This tendency, though, was n o t  as well developed 

in t h e  con t ro l  samples. Likewise,  both ru ra l  r e s i d e n t i a l  and even 

pas tu re  land uses decreased in acreage with in c re a s in g  d i s t a n c e  from 

th e  agglomerat ion.  Pasturage mainta ined la rg e  acreages  near  agglome

r a t i o n s  in t h i s  case  because o f  the  inc lus ion  o f  i d l e  land. The major 

land uses near agglomerations were f o r  the most p a r t  urban in natu re .  

Again,  th e  RWD samples followed these  expected t r e n d s  c l o s e l y ,  

e s p e c i a l l y  where ru ra l  r e s i d e n t i a l  uses were concerned.

Land use change a n a ly s i s  i n d ic a te s  t h a t  th e  t r a d i t i o n a l  ru ra l  

c h a r a c t e r  of  Oklahoma i s  slowly changing, e s p e c i a l l y  where ru ra l  water 

d i s t r i c t s  have made potable  water supp l ie s  f o r  domest ic  purposes 

a v a i l a b l e .  In th e se  areas  popula t ion  i s  in c reas in g  as new housing 

u n i t s  a re  being cons t ruc ted .  At the  same time, o t h e r  land uses are 

a l so  changing, a t  l e a s t  in p a r t  as a r e s u l t  o f  t h i s  popula t ion  growth, 

and p o te n t i a l  fo r  f u tu r e  popula tion  growth. These popula t ion  increases  

and r e s u l t i n g  u rb a n - l ik e  growth have c rea ted  major and uncoordinated 

changes in  th e  land use p a t t e rn s  o f  ru ra l  Oklahoma. The major source 

o f  land f o r  t h i s  u rb an - l ik e  expansion has been a g r i c u l t u r a l  in na ture .
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A sequence from cropland to  pas tu re  ( i d l e  in many cases)  to  r e s i d e n t i a l  

i s  well developed in ru ra l  water d i s t r i c t s .

Other f o r c e s ,  however, a re  a t  work causing t r a d i t i o n a l  land 

uses t o  be changed. There has been, in  r e c en t  y e a r s ,  a migration from 

th e  urban, to  t h e  suburban, to  the  ru ra l  a reas  o f  th e  United S t a t e s .  

This m ig ra t io n ,  al though not rep lac in g  nor more ex tens ive  than th e  more 

t r a d i t i o n a l  ru ra l  to  urban migra t ion ,  i s ,  n e v e r th e le s s ,  an in t e g ra l  p a r t  

o f  to d a y 's  r u r a l  scene.  A number o f  reasons f o r  t h i s  reve rse  migrat ion 

can be found. These would inc lude a growing economic d e c e n t r a l i z a t i o n ,  

a growing p re fe rence  fo r  th e  ru ra l  l i f e  and the  modernization o f  ru ra l  

l i v in g .^  Modernization would involve a wide range o f  te chno log ica l  

advancements, such as the  automobile and highway c o n s t r u c t io n ,  

e l e c t r i c i t y  and convenience ap p l iances ,  communication technology,  

inc lud ing  th e  te lephone ,  t e l e v i s i o n  and rad io  and c e n t r a l i z e d  sewer and 

water systems. Rural areas  a re  no longer i s o l a t e d  and backward. Rural 

e x i s t e n c e ,  th en ,  may be as convenient  as urban e x i s t e n c e ,  but lack  much 

o f  th e  perceived  o f fens iveness  of  th e  l a t t e r .  The image of  "country 

l i f e "  i s  t h a t  i t  i s  more d i g n i f i e d ,  more r e s p e c t a b l e ,  i t  has a g r e a t e r  

permanence, i s  more hea l th fu l  and l e s s  s t r e s s f u l  than urban l i f e .  Many 

have become disenchanted  with the urban s e t t i n g  and i t s  m ul t i tude  of  

problems and have sought ru ra l  ex i s t en ce  as an escape.

The type  o f  land use change documented in e a r l i e r  chapters  

exempl i f ies  the  genera l ly  accepted concept o f  exurb ia .  Exurbia i s  a

Calvin L. Beale,  "Making a L iv in g . in  Rural and Small Town 
America," ch.  1,  Rural Development P e r s p e c t iv e s , Economics, S t a t i s t i c s ,  
and Cooperative Serv ice  (U.S. Department o f  A g r icu l tu re ,  Washington, 
D.C., 1978).
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term app l ied  to  land use l e s s  c lo se ly  t i e d  t o  the  c i t y  than suburb ia .  

Exurbia i s  urban in o r ig in  and n a tu re ,  s in ce  cap i t a l  f o r  migration to  

the  coun t ry s ide  as well as negative  a t t i t u d e s  toward the  c i t y  were 

acquired in th e  urban environment.  With r i s i n g  rea l  incomes, more 

people can a f f o r d  to  l i v e  away from t h e  c i t y  and even away from th e  

suburb. Exurban l i v i n g ,  th en ,  can be expected to  inc rease  in 

importance and in i t s  impact on th e  ru ra l  landscape.

The d e s i r e  of  the  u rb an i te  to  migrate  to  the  countrys ide  i s  in 

i t s e l f  i n s u f f i c i e n t  to  cause an increased  suburban type growth in the  

rural  landscape.  The ru ra l  land owner must, in  a d d i t io n ,  be w i l l in g  to  

s e l l  land to  t h i s  migrant.  On the  urban f r i n g e ,  and beyond, a number 

of  f a c to r s  fo rce  th e  farmer ' s  normal ope ra t ing  costs  upward, and 

th e re f o r e ,  c o n t r ib u t e  to  the  p r o b a b i l i t y  he w i l l  s e l l  a l l  or  p a r t  of  

h is  ho ld ings .  One of  the  more prominent o f  such forces i s  r i s i n g  land
3

p r ic e s .  Associa ted  with inc reas ing  land c o s t s  are  inc reas ing  proper ty  

taxes .  Many f e e l  tax  assessments,  e s p e c i a l l y  those  made on value in 

the  open market as opposed to  actual  land u se ,  are too high. I f  

property  taxes  were defe rred u n t i l  the  land was so ld ,  t h i s  would o f ten

2
See f o r  example, Hugh Johnson, J r . ,  Rural Res ident ia l  

Recreation Subdivisions  Serving Washington, D.C. Area, AER-59, Economic 
Research Serv ice  (U.S. Department o f  A g r ic u l tu re ,  1964); and Hugh 
Johnson, J r . ,  e t  , Exurban Development in Selected Areas o f  the 
Appalachian Mountains, ERS-111, Economic Research Service  (U.S. 
Department o f  A gr icu l tu re ,  1963).

3
Howard Conklin and Richard Dymsza, Maintaining Viable 

A gr icu l tu re  in Areas of Urban Expansion (New York S ta te  Off ice  of 
Planning S e rv ic e s ,  Albany, 1972).
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f o r e s t a l l  such s a le s  and main ta in  e x i s t i n g  land uses l o n g e r .*  However, 

even where land is  assessed a t  u se -v a lu e ,  demand f o r  new public  

s e r v i c e s ,  i . e . ,  schools ,  s a n i t a t i o n  f a c i l i t i e s ,  roads ,  f i r e  p ro tec t io n ,  

e t c . ,  generated by growing communities,  w i l l  cause ta x  r a t e s  to 

in c re a se .

But even those a g r i c u l t u r i s t s  who de s i re  t o  con t inue  opera tion 

under such condi t ions  f in d  i t  d i f f i c u l t  to  expand success fu l  

o p e r a t io n s .  Due to  increased  urban competi t ion f o r  r u r a l  land ,  farmers 

cannot expand and purchase s u f f i c i e n t  acreage to  farm on a p ro f i t a b l e  

s c a le .  In some cases ad jacen t  land has a lready been conver ted to  these  

u rb a n - l ik e  uses and i s ,  t h e r e f o r e ,  unavai lab le  f o r  a g r i c u l t u r a l  use. 

Urban- l ike  expansion has caused a d e c l i n e  in farm p ro d u c t iv i ty  over a 

much l a r g e r  area  than has been p h y s ic a l ly  occupied to  d a te  by urban- 

l i k e  u se s ,  and probably a much l a r g e r  a rea  than wi l l  be occupied by 

th e se  uses  f o r  some time in t h e  f u t u r e . ^

F i n a l l y ,  these  same high p r i c e s  o f ten  awaken the  specu la t ive  

na ture  o f  th e  land owner. As land p r i c e s  increase due t o  increas ing  

demand f o r  the  land and as corresponding p r o f i t  margins o f  a g r i c u l tu ra l  

product ion  e i t h e r  do not change or  in c rease  more s lowly ,  many farmers

4
Several s t a t e s  have i n s t i t u t e d  such tax  p o l i c i e s .  One such 

s t a t e  i s  C a l i fo rn ia  under i t s  C a l i f o r n i a  Land Conservation Act (C a l i f .  
Gov. Code, Sec ts .  51200-51295). Another s t a t e  i s  Vermont. See fo r  
example, Jerome Ruse, "Vermont Uses t h e  Taxing Power to  Control Land 
Use," Real Es ta te  Law Journal (Vol. 2 ,  1973), p. 602.

5
This same s i t u a t i o n  e x i s t s  in o th e r  s t a t e s  as w e l l .  See fo r  

example, Howard Conklin and Richard Dymsza, Maintaining Viable 
A g r ic u l tu re  in Areas of Urban Expansion (New York S ta te  Off ice  of 
Planning S e rv ice s ,  Albany, 1972).
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a re  tempted to  s e l l  ou t  a t  the  h igher  p r o f i t  and perhaps move t h e i r  

opera t ion  f a r t h e r  a f i e l d .

Other,  l e s s  v i s i b l e ,  fo rces  may c o n t r ib u t e  to  th e  f a rm e r ' s  

dec is ion  to  s e l l  h i s  land. Pressure  from a d ja c e n t ,  n o n -a g r ic u l tu ra l  

neighbors may be s t ro n g .  To th e se  ne ighbors ,  a g r i c u l t u r e  may have some 

offens ive  a s s o c i a t i o n s .  Agr icu l tu ra l  p r a c t i c e s  such as the  use o f  

f e r t i l i z e r s ,  p e s t i c i d e s  and h e r b ic id e s ,  t h e  opera t ion  o f  equipment 

e i t h e r  in e a r l y  morning hours or  l a t e  evening t imes ,  and even th e  a i r  

p o l lu t i o n  a s so c ia t e d  with some forms o f  ha rv es t in g  may be unaccep tab le .

These problems may culminate in  t h e  passage of  local  o rd inances  

which may a t  l e a s t  r e s t r i c t  i f  not t o t a l l y  p r o h ib i t  t r a d i t i o n a l  

a g r i c u l t u r a l  a c t i v i t i e s .  This i s  e s p e c i a l l y  l i k e l y  i f  the  non- 

a g r i c u l t u r a l  popula t ion  has reached s u f f i c i e n t  s iz e  to  cause a lo ca l  

p o l i t i c a l  power s h i f t  to  occur. In such a case ,  the  farmers may be 

outvoted a t  t h e  p o l l s  when local o rd inances  a re  proposed.®

In a d i f f e r e n t  way, s t i l l  o th e r  causes fo r  increased suburban i 

z a t ion  o f  r u r a l  America may be found. Federal  p ro jec ts  designed t o  a id  

the  ru ra l  r e s i d e n t ,  as well as those f o r  urban a s s i s t a n c e ,  o f ten  

co n t r ib u te  t o  th e  ind isc r im ina te  convers ion o f  farmland to  non-farm 

a c t i v i t i e s .  D i rec t ly  r e l a t ed  to  the  r e sea rch  undertaken here are  

federa l  p ro je c t s  and f e d e ra l ly  a s s i s t e d  p r o j e c t s  fo r  water resource  

development. These con t r ib u te  to  ru ra l  land  conversion because o f  t h e  

add i t iona l  development t h a t  may be s t im u la te d  by such major pub l ic  

works programs. "While the  lo s s  o f  some high q u a l i ty  farmland because

®Conklin, Maintaining Viable A g r ic u l tu re  in Areas o f  Urban
Expansion, l o c . c i t .
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o f  such p r o j e c t s  i s  I n e v i t a b l e ,  few agencies have fac to red  farmland 

p ro te c t io n  c o n s id e ra t io n s  in to  t h e i r  planning p ro c e ss . " ^  An e x c e l l e n t  

example o f  such conversion  to  n o n -a g r i c u l tu ra l  a c t i v i t i e s  as an 

i n d i r e c t  r e s u l t  o f  a major fede ra l  program i s  t h e  ru r a l  water program 

o f  the  Farmers Home A dm inis t ra t ion .  Neither  t h e  FaHA nor t h e  Rural 

Water Assoc ia t ion  has fac to red  farmland p ro te c t io n  c ons ide ra t ions  in to  

any o f  t h e i r  planning p rocesses .

By funding highways, sewer systems, e t c . ,  as well as water  

p r o j e c t s ,  both fede ra l  and s t a t e  governments de termine to a l a rg e  

e x te n t  which a reas  become s u i t a b l e  fo r  development. For th e  most p a r t ,  

though,  only local governments e x e rc i s e  d i r e c t  con t ro l  over subd iv is ion  

and land use ,  i f  any such a u th o r i ty  e x i s t s .

The above mentioned f o r c e s ,  then,  c o n t r ib u t e  to the  conversion 

o f  ru ra l  land from t r a d i t i o n a l l y  ag ra r ian  to  urban o r  suburban uses .
O

A comparison o f  the  1977 National Resource Inv en to r ie s  with t h e  1976
Q

Conservation Needs Inventory shows t h a t  about 29 m i l l io n  ac res  o f  

ru r a l  land s h i f t e d  to  urban and b u i l t - u p  uses between 1976 and 1977.

At th e  same time, popula tion  has increased  both in t h e  United S t a t e s  

and world wide. This increased  popula t ion ,  along with  o th e r  f a c t o r s ,  

such as inc reased  per  c ap i t a  incomes and i n t e r n a t io n a l  t r a d e  imbalances.

7
Max Schnepf,  ( e d . ) .  Farmland, Food and th e  Future (Soi l  

Conservation Socie ty  o f  America, Ankery, Iowa, 1979),  p. 137.
8Soil  Conservation Serv ice ,  SCS National Resource I n v e n t o r i e s , 

1977, Final Estimates  (U.S. Department of  A g r ic u l tu r e ,  Washington, D.C., 
1979T:

9
U.S. Department o f  A g r icu l tu re ,  Basic S t a t i s t i c s :  Nat ional 

Inventory o f  Soil  and Water Conservation Needs, 1967, S t a t i s t i c a l  
B u l l e t i n  461 (Washington, D.C., 1971).
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has g r e a t l y  inc reased  th e  demand f o r  a g r i c u l t u r a l  product ion and 

e s p e c i a l l y  American a g r i c u l t u r a l  product ion .

The need f o r  inc reased  a g r i c u l t u r a l  p roduc t ion ,  as major 

por t ions  o f  America 's  a g r i c u l t u r a l  lands a re  being converted to  non- 

ru ra l  land uses ,  w i l l  r e s u l t  in some l e s s  than  s a t i s f a c t o r y  land use 

cho ices .  This conversion means t h a t  a d d i t i o n a l  land ,  as a replacement ,  

must be added to t h e  cropland base on th e  e x ten s iv e  margin,  or  

remaining cropland must be used more i n t e n s i v e l y .  In e i t h e r  ev en t ,  the  

tendency wi l l  be t o  use more e ros ive  land where expansion i s  necessary  

and more e ro s iv e  p r a c t i c e s  on e x i s t i n g  a g r i c u l t u r a l  lands .  Expanded 

a g r i c u l t u r a l  p roduc t ion ,  th en ,  appears to  be accompanied by excessive  

s o i l  e ros ion  lo s se s  and water  runof f ,  severe  cropland d e t e r i o r a t i o n  and 

environmental  degrada t ion .

When prime a g r i c u l t u r a l  land is  analyzed ,  as opposed to  ru r a l

land in g en e ra l ,  an even b leaker  p i c t u r e ,  w ith  u rban iza t ion  the  major

" v i l l a n , "  may be p resen ted .  Metropolitan a reas  and t h e i r  ad jacen t

count ies  account f o r  51.7 percen t  o f  America 's  prime a g r i c u l t u r a l  land ,

but only 43.2 pe rcen t  o f  a l l  the  land in th e  United S t a t e s . T h e

annual lo s s  of  prime a g r i c u l t u r a l  land  to  u rb an iza t io n  has been
12

est imated  as high as 760,000 ac res .  These l o s se s  p ro jec ted  to  the

Dennis Cory and John Timmons, "Responsiveness o f  Soil  Erosion 
Losses in the  Corn Bel t  to  Increased Demand f o r  A gr icu l tu re  P roducts ,"  
Journal o f  Soil  and Water Conservation (1978) ,  3 3 (5 ) :221.

^^Daniel Vining, e t  ^ . , "Urban Encroachment in  Prime Agri 
c u l t u r a l  Land in t h e  United S t a t e s , "  I n t e r n a t io n a l  Regional Science 
Review (1977).  2(2) :143-156.

12Soil  Conservation Serv ice ,  P o te n t i a l  Croplands Study (U.S. 
Department o f  A g r ic u l tu re ,  Washington, D.C., 1975).
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y e a r  2000 sugges t  a f u r t h e r  lo s s  o f  5 .5  pe rcen t  o f  a l l  prime a g r i 

c u l tu ra l  land i d e n t i f i e d  in 1975. The r e s u l t  o f  these  f igu res  i s  t h a t  

on a regional s ca le  United S ta te s  prime a g r i c u l t u r a l  land is  under 

g re a te r  pressure  from u rban iza t ion  than i s  th e  t o t a l  s tock o f  land.

And, when analyzed on a longer b a s i s ,  which should be the  case f o r  such

an important re source ,  i t  becomes obvious t h a t  loss  o f  prime land to
13urban usage p resen ts  a se r ious  problem.

Even th e  above s i t u a t i o n ,  however, does not d e p ic t  the  e n t i r e  

impact o f  urban-suburban expansion in to  r u r a l  a r e a s .  I t  has been 

es t imated ,  fo r  example, t h a t  each acre  o f  r u r a l  land taken fo r  

development i s o l a t e s  a t  l e a s t  one add i t io n a l  acre  t h a t  i s  l o s t  to  farm 

p r o d u c t i o n . I n  r e a l i t y ,  then ,  t h i s  le ap f ro g  manner o f  ru ra l  land 

conversion i s  even more ex tens ive  than the  s t a t i s t i c s  ind ica te .

Simply bringing more land in to  production from America's 

" l im i t l e s s "  reserves  i s  f r in g in g  upon the  mythologica l .  There i s  a 

d e f i n i t e  l i m i t  to  the  amount o f  land t h a t  can be used f o r  a g r i c u l tu r a l  

purposes.  Only about 14 percent  (135 m i l l io n  ac re s )  o f  America's ru ra l  

land has a high to  medium p o te n t i a l  fo r  conversion to  c r o p l a n d . T h e  

supposed va s t  r e s e r v o i r  o f  ru ra l  land a v a i l a b l e  and s u i t a b l e  fo r  

cropping i s  indeed small .

13
Thomas P la n t ,  Urban Growth and A g r ic u l tu ra l  Decline;  Problems 

and P o l i c ie s  (Bureau o f  Business Research,  U n iv e r s i ty  of Texas,  Aust in ,  
1978).

^^Raymond Dideriksen and R. Neil Sampson, "Important Farmlands:
A National View," Journal of Soil and Water Conservation (1975),  31:195- 
197.

15Soil and Water Conservation Serv ice ,  SCS National Resource 
Inven to r ie s ,  1977, loc .  c i t .
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When evaluated over an extended period  o f  t ime, i t  becomes 

ev iden t  t h a t  add i t ions  to  the  n a t i o n ' s  c ropland  base w i l l  c o n s i s t  o f  

more marginal or near marginal lands .  Some low -y ie ld ing ,  e rodab le ,  

wet,  s t o n ^ \ ,  shallow and droughty s o i l s  may need to  be cropped. This ,  

again ,  could cause environmental problems such as water p o l l u t i o n ,  both 

high energy and water use ,  and s o i l  degradation  due to  e ro s io n .

Rural water d i s t r i c t s ,  because they encourage th e  conversion  of 

ru ra l  a g r i c u l t u r a l  land (and o f ten  t h i s  i s  prime a g r i c u l t u r a l  land) to  

n o n - a g r ic u l tu ra l  purposes,  must be r e - e v a lu a te d  in l i g h t  o f  t h e i r  

c o n t r ib u t io n  to  ru ra l 'p rob lem s .  I t  is  e v id en t  from resea rch  presented 

here t h a t  t h e r e  i s  a g re a te r  amount of n o n -a g r i c u l tu ra l  development 

ta k ing  place  w i th in  ru ra l  water d i s t r i c t s  than away from th e se  water 

l i n e s .  These developments, o f ten  in the  form of  la rge  s c a l e  rea l  

e s t a t e  p r o j e c t s ,  r e s u l t  in the  growth o f  ru ra l  populat ion and suburban 

sprawl .  This  l a r g e r  ru ra l  non-farm popula tion br ings with i t  demands 

which a re  t r a d i t i o n a l l y  urban in nature  and d i f f i c u l t  o r  c o s t l y  to 

provide in such a ru ra l  s e t t i n g ,  o f ten  long d i s ta n ce s  from e x i s t i n g  

urban s e r v i c e  systems. Such demands would inc lude  more paved roads 

(with more maintenance than i s  t r a d i t i o n a l l y  th e  case in r u r a l  

s e t t i n g s ) ,  school bus se rv ice  to  urban i n s t i t u t i o n s  (an i n c re a s in g ly  

expensive ven ture  in l i g h t  of  r ecen t  energy c o s t  e s c a l a t i o n s ) ,  expanded 

and more e f f i c i e n t  po l ice  and f i r e  p ro tec t io n  ( r equ i r ing  a d d i t io n a l  

h i r i n g s  and again l a r g e r  budgets f o r  energy consumption), s a n i t a t i o n  

pick-up or  d i s t r i b u t i o n  and expanded and h igher  q u a l i ty  medical 

s e r v i c e s .  Cost o f  such demanded s e r v i c e s ,  s in ce  they are  o u ts id e  

municipal a r e a s ,  must be borne by county government. At th e  very
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l e a s t ,  an inc rease  in county-based taxes  w i l l  r e s u l t ;  one should 

remember t h a t  high taxes  was a b a s i c  reason fo r  mig ra t ing  from the  

urban area o r i g i n a l l y .  Other o f f e n s iv e  c h a r a c t e r i s t i c s  o f  the  urban 

landscape would follow as the  " r u r a l "  popula tion inc reased :  crime

congestion,  p o l l u t i o n ,  e t c .  And, in a d d i t i o n ,  s ince  most o f  these  

ru ra l  non-farm in h a b i t a n t s  work in the  urban areas  they must face  the 

t ime consuming and inc reas in g ly  expensive d a i ly  commute t o  work.

The development o f  ru ra l  water  p ro je c t s  promised to  b e t t e r  the 

l i f e  o f  the  ru r a l  i n h a b i t a n t —t h e  farmer.  But the  rea l  impacts a re  the  

changing land use p a t t e rn  and s p e c i f i c a l l y  the  loss  o f  prime a g r i 

c u l tu r a l  land , the  suburban iza t ion  o f  ru ra l  a reas ,  in c re a se s  in taxes  

fo r  many ru ra l  occupants ,  and h ig h e r  costs  to  br ing in to  product ion 

marginal or near marginal land re se rv e s  f o r  increased a g r i c u l t u r a l  

demands.

The development o f  non-farm a c t i v i t i e s  in r u r a l  a re a s  w i l l  

r e q u i re  ru ra l  r e s id e n t s  (both a g r i c u l t u r a l l y  o r ien ted  and o th e r s )  to 

face many o f  the  same i s su es  o f  r e c o n c i l i n g  c o n f l i c t i n g  uses fo r  land 

t h a t  confront urban expansion. Expansion o f  popula tion in  r u r a l  a reas ,  

inc luding both small towns and th e  coun t rys ide ,  w i l l  r e s u l t  in  

increased conversion of  farmland f o r  housing, commercial and a ssoc ia ted  

uses .  Multi-county  planning must t ak e  place  to  insu re  t h i s  development 

i s  reasonable .  All these  uses w i l l  r a i s e  new problems f o r  non-urban 

local  governments and those  re sp o n s ib le  f o r  land use p lann ing .

Desired ru ra l  o b je c t iv e s  may not always be p o s s ib l e  without 

changes in e x i s t i n g  i n s t i t u t i o n s .  One such example i s  th e  enactment of  

land use planning l e g i s l a t i o n  a t  t h e  s t a t e  and county l e v e l .  Municipal
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governments have used land use planning fo r  q u i t e  some time, but 

i n t e r e s t  in  land use planning on any o th e r  level  i s  comparatively 

r e c en t .

I t  i s  apparent t h a t  d i r e c t  measures w i l l  be needed to  con t ro l  

the  use o f  ru ra l  land in the  n ear  f u t u r e ,  i f  no t  a t  p re sen t .  These 

measures w i l l  be designed, in  p a r t ,  to  d i r e c t  urban development. 

Measures o f  t h i s  s o r t  should be r egu la to ry  under t h e  po l ice  power o f  

government and the  purchase o f  r i g h t s  in land.

Exclus ive a g r i c u l t u r a l  zoning i s  a common reg u la to ry  measure.  

This type  i s  ch a rac te r iz ed  by l i m i t a t i o n  o f  uses ( r e s t r i c t e d  u su a l ly  to  

a g r i c u l t u r a l  a c t i v i t y  and farm r e l a t e d  dw e l l ings ) ,  and la rge  minimum 

l o t  s i z e s .  This type of  ru ra l  land regu la t ion  i s  most common in the  

western United S ta te s .

In the  e a s t ,  purchase o f  development r i g h t s  i s  much more 

common. This measure i s  e q u iv a l en t  to  th e  d i r e c t  purchase and s a l e  or  

l e a se  of  land with r e s t r i c t i o n s  and has the  advantage o f  depending more 

d i r e c t l y  on the  market f o r  v a lu a t io n .

D i rec t  measures such as the se  w il l  not p reven t  th e  reduc t ion  of  

farming, but they wil l  keep major por t ions  o f  farmland undeveloped.

Both farmland and farming must be maintained i f  va lues  o f  environmental 

p r o t e c t i o n ,  r e t e n t io n  o f  landscape h e r i t a g e  and energy conse rva t ion ,  as 

well as th e  production o f  food and f i b e r ,  a re  t o . b e  maintained.

Robert Coughlin and Thomas P la n t ,  "Less-Than-Fee Acquis i t ion  
f o r  th e  Prese rva t ion  o f  Open Space: Does I t  Work?," Journal of  the  
American I n s t i t u t e  of  Planners (1978),  4 4 (4 ) :452-462.
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I t  is  now ev iden t  t h a t  programs based on d i r e c t  and i n d i r e c t  

co n t ro l s  a r e  necessary .  One example i s  Wisconsin's  program o f  s t a t e  

income ta x  c r e d i t s .  The f a rm e r ' s  t a x  depends on h is  income and th e  

degree  to  which a county commits i t s e l f  to  an a g r i c u l tu r a l  p r e s e rv a t io n  

p lan ,  exc lus ive  a g r i c u l t u r a l  zoning and o th e r  measures.

C i t i z en  p a r t i c i p a t i o n  in s e t t i n g  o b jec t iv es  f o r  land use ,  and

pub l ic  acceptance  o f  measures to  achieve  these  o b jec t ives  a re  v i t a l  to

success fu l  land use c o n t ro l .  Economic c r i t e r i a  alone cannot re so lve  

th ese  i s s u e s ,  even though economic c o n s id e ra t io n s  a re  o f t e n  uppermost 

in  community and indiv idual o b j e c t iv e s  f o r  land use.

C i t i z en  p a r t i c i p a t i o n  in s e t t i n g  and achieving th e  o b je c t iv e s  

fo r  using land i s  an important f a c t o r  to  th e  i n s t i t u t i o n a l  s t r u c t u r e  

fo r  making dec is ions  about land use .  Broad p a r t i c i p a t i o n  is  requ i red  

to  address  long term problems, such as the  coordina t ion  o f  o b je c t iv e s  

fo r  land use  with o b je c t iv e s  f o r  economic growth, environmental 

q u a l i t y ,  t r a n s p o r t a t i o n ,  and s o i l  and water  conserva t ion .

P r o jec t s  such as those  mentioned above u t i l i z i n g  both d i r e c t

and i n d i r e c t  con tro l  measures and tak ing  advantage of  c i t i z e n

p a r t i c i p a t i o n ,  appear to  be our b e s t  hope to  save farmland and even to  

mainta in  farming.

We a re  l i v in g  in an i n d u s t r i a l i z e d ,  urbanized s o c ie ty  which 

extends i t s  in f luence  even in to  t h e  most remote ru ra l  a r e a s .  We can no 

longer  approach th e  va r ious ,  and s i m i l a r ,  development problems as i f  

these  were two, t r u l y  d i f f e r e n t  s o c i e t i e s ;  ru ra l  and urban. Many o f

^^Peter Amato, "Wisconsin Hopes A New Law Will Preserve I t s  
Farms," Planning (1979), 4 5 ( 1 ) :10-12.
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the same approaches used in urban a reas  to  deal with  land use problems 

must now be appl ied to  ru ra l  a re a s .  The a l t e r n a t i v e  i s  increased  

uncoordinated expansion o f  non-rura l  land uses and cont inued deple t ion  

o f  a g r i c u l t u r a l  land resources .  New l e g i s l a t i o n ,  both s t a t e  and 

n a t i o n a l ,  i s  needed to  assure  o rd e r ly  development o f  our land 

re sources .  This l e g i s l a t i o n  should a t  the  same time a ssu re  continued 

and adequate a g r i c u l tu r a l  production in th e  most s u i t a b l e  a r e a s ,  

provide f o r  increased popula tion  growth o f  the  fu tu re  and maintain local  

c i t i z e n  dec is ion  making p rocesses .  This l e g i s l a t i o n  in many cases  w i l l  

seem rev o lu t io n a ry  and must be accompanied by ex tens ive  educat ion 

programs to  a f f e c t  the  support  o f  th e  American pub l ic .  Such changes 

w i l l  be both d i f f i c u l t  and time consuming, but th e  a l t e r n a t i v e  is  

unacceptable .
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APPENDIX A

RWD AND CONTROL AREA LAND USE TOTALS, 1960-1978
( in  a c r e s )

Land Uses N o r th e a s t West S o u th e a s t
1960 1978 1960 1978 1960 1978

P a s tu re
RWD 1 3 ,692 .9 18 ,5 3 4 .2 1 5 ,605 .3 15 ,720 .5 1 4 ,348 .8 16 ,972 .9
C ontrol Area 16 ,6 1 9 .9 19 ,8 8 2 .2 1 9 ,7 3 3 .5 1 9 ,893 .6 7 ,6 9 0 .3 9 ,264 .1

Crop
RWD 9 ,6 4 1 .3 3 ,9 0 5 .5 8 ,137.1 6 ,0 2 4 .6 1 ,0 9 5 .6 924.0
Contro l Area 5 ,7 2 1 .9 3 ,8 2 9 .3 4 ,8 6 3 .5 4 ,8 4 9 .4 4 ,758 .1 3 ,7 7 9 .7

Woodland
RWD 1,328.1 1 ,032 .1 120.5 120.5 9 ,2 4 6 .3 5,905.1
Control Area 2 ,3 5 8 .8 560.7 212.3 0 1 2 ,5 6 7 .3 11 ,5 4 0 .0

Rural R e s id e n t ia l
RWD 730.4 1 ,9 0 4 .8 658 .8 2 ,388 .1 455.4 1 ,3 0 9 .4
Control Area 501 .3 888.2 378.1 444 .8 143.4 383.5

T r a n s p o r ta t io n
RWD 123.5 123.5 177.9 208.0 193.2 193.2
Control Area 59.6 59.6 24 .6 24 .6 25 .5 25.5

Commercial
RWD 8 3.8 99 .9 179.4 211.9 13.5 13.5
Control Area 0 41 .5 0 0 0 0

Urban R e s id e n t ia l
RWD 0 0 274.2 479.5 204.5 263.7
C ontrol Area 

R ec rea tion
0 0 0 0 11.9 - 186.3

RWD 0 0 446 .8 446.8 0 0
C ontrol Area 338.5 338.5 0 0 145.0 145.0

E x t r a c t iv e
RWD 0 0 0 0 4 2 .7 18 .2
Control Area 0 0 387.6 387.6 258.5 275.9



APPENDIX B - TABLE 1

SOUTHEAST REGION: PUSHMATAHA COUNTY RWD #1 SAMPLE

Land Uses 
1960
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Cropland 0 70.5 15.1 0 0 0 0 0 0 85.6

P a s tu re 56.1 256.0 0 0 9 0 0 0 0 312.1

Rural
R e s id e n t ia l 0 0 27.9 0 0 0 0 0 0 27.9

Woodland 0 2 ,4 2 8 .5 157.0 3 ,1 5 7 .9 4 .2 0 0 0 0 5 ,7 5 7 .6

Urban
R e s id e n t ia l 0 0 0 0 120.3 0 0 0 0 120.3

T r a n s p o r ta t io n 0 0 0 0 0 96 .5 0 0 0 96.5

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 56.1 2 ,4 2 8 .5 210.0 3 ,1 5 7 .9 124.5 96 .5 0 0 0 6 ,4 0 0 .0



APPENDIX B - TABLE 2

SOUTHEAST REGION: PUSHMATAHA COUNTY RWD #1 CONTROL AREA SAMPLE

Land Uses 
1960
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Cropland 44 .5 148.7 0 66 .7 0 0 0 0 0 259.9

P a s tu re 0 77.6 0 0 0 0 0 0 0 77.6

Rural
R e s id e n t ia l 0 0 11.3 0 0 0 0 0 0 11 .3

Woodland 0 306.7 3.5 5 ,7 4 1 .0 0 0 0 0 0 6 ,0 5 1 .2

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t i  ve 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 44.5 533.0 14 .8 5 ,8 0 7 .7 0 0 0 0 0 6 ,4 0 0 .0
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APPENDIX B - TABLE 3

SOUTHEAST REGION: LEFLORE COUNTY SPIRO EAST RWD SAf4PLE

Land Uses 
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Cropland 30.0 171.1 4 .5 0 0 0 0 0 0 205.6

P a s tu re 143.1 5 ,3 7 2 .2 392.6 0 0 0 0 0 0 5 ,9 0 7 .9

Rural
R e s id e n t ia l 0 0 214.9 0 0 0 0 0 0 214.9

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T ra n s p o r ta t io n 0 0 0 0 0 58.1 0 0 0 58.1

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 13.5 0 13.5

E x t r a c t i  ve 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 173.1 5 ,5 4 3 .3 612.0 0 0 58.1 0 13.5 0 6 ,4 0 0 .0
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APPENDIX B - TABLE 4

SOUTHEAST REGION: LEFLORE COUNTY SPIRO EAST RWD CONTROL AREA SAMPLE

Land Uses 
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Cropland 2,198.4 196.0 4.5 0 174.4 0 0 0 0 2,572.3

P a s tu re 97.4 2,250.7 50.6 0 0 0 0 0 17.4 2,416.1

Rural
R e s id e n t ia l 0 0 54.2 0 0 0 0 0 0 54.2

Woodland 71.8 390.4 0 832. 2 0 0 0 0 0 1,294.4

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 25.5 0 0 0 25.5

R ecre a t io n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 37.5 37.5
1978
TOTALS 2,367.6 2,836.1 109.3 832. 2 174.4 25.5 0 0 54.9 6,400.0
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APPENDIX B -  TABLE 5

SOUTHEAST REGION: LEFLORE COUNTY NORTHWEST WATER, INC. SAMPLE

Land Uses 
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Cropland 187.4 373.8 44.6 0 0 0 0 0 0 605.8

Pasture 238.8 4,315.1 119.2 0 0 0 0 0 0 4,673.1

Rural
Residential 0 0 118.7 0 0 0 0 0 0 118.7

Woodland 0 173.5 0 773.2 0 0 0 0 0 946.7

Urban
Residential 0 0 0 0 0 0 0 0 0 0

Transportation 0 0 0 0 0 13.0 0 0 0 13.0

Recreation 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E xtractive 0 24.5 0 0 0 0 0 0 18.2 42.7
1978
TOTALS 426.2 4,886.9 282.5 773.2 0 13.0 0 0 18.2 6,400.0 «£>
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APPENDIX B - TABLE 6

SOUTHEAST REGION: LEFLORE COUNTY NORTHWEST WATER, INC. RWD CONTROL AREA SAMPLE

Land Uses 
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Cropland 1 ,1 5 3 .2 678.6 5 .9 0 0 0 0 0 0 1 ,8 3 7 .7

P a s tu re 179.3 2 ,9 9 4 .4 82.1 0 0 0 0 0 0 3 ,2 5 5 .8

Rural
R e s id e n t ia l 0 0 44 .7 0 0 0 0 0 0 44 .7

Woodland 0 106.5 21.0 913. 3 0 0 0 0 0 1 ,0 4 0 .8

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ec re a t io n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 221.0 221.0
1978
TOTALS 1 ,3 3 2 .5 3 ,77 4 .5 153.7 913. 3 0 0 0 0 221.0 6 ,4 0 0 .0 VO



APPENDIX B - TABLE 7

SOUTHEAST REGION: LEFLORE COUNTY WATER DISTRIBUTION COMPANY SAMPLE

Land Uses 
1960
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Cropland 119.7 73.4 5.5 0 0 0 0 0 0 198.6

P a s tu re 120.1 3,097.8 94 .2 8 8 . 6 55.0 0 0 0 0 3,455.7

Rural
R e s id e n t ia l 0 0 93.9 0 0 0 0 0 0 93.9

Woodland 28.8 616.5 11.3 1,885.4 0 0 0 0 0 2,542.0

Urban
R e s id e n t ia l 0 0 0 0 84.2 0 0 0 0 84.2

T r a n s p o r ta t io n 0 0 0 0 0 25.6 0 0 0 25.6

R ecrea tio n  t 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 268.6 3,787.7 204.9 1,974.0 139.2 25.6 0 0 0 6,400.0
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APPENDIX B - TABLE 8

SOUTHEAST REGION: LEFLORE COUNTY WATER DISTRIBUTION COMPANY, RWD CONTROL AREA SAMPLE

Land Uses 
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Cropland 35.1 53.1 0 0 0 0 0 0 0 8 8 . 2

P a s tu re 0 1 ,7 9 0 .0 64.6 86 .2 0 0 0 0 0 1 ,9 4 0 .8

Rural
R e s id e n t ia l 0 0 33.2 0 0 0 0 0 0 33.2

Woodland 0 272 .4 7 .9 3 ,9 0 0 .6 0 0 0 0 0 4 ,1 8 0 .9

Urban
R e s id e n t ia l 0 0 0 0 11.9 0 0 0 0 11.9

R ec rea tio n 0 0 0 0 0 0 145.0 0 0 145.0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 35.1 2 ,1 4 8 .7 105.7 3 ,9 8 6 .8 11.9 0 145.0 0 0 6 ,4 0 0 .0
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APPENDIX B - TABLE 9

WEST REGION: COMANCHE COUNTY RWD #1 SAMPLE

Land Uses 
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Cropland 417.6 359.8 50.9 0 0 0 0 2.0 0 830.3

Pasture 441.9 4,186.4 409.2 0 0 0 0 4.6 0 5,042.1

Rural
Residential 0 0 205.1 0 0 0 0 0 0 205.1

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
Residential 0 0 0 0 0 0 0 0 0 0

Transporta tion 0 0 0 0 0 34.8 0 0 0 34.8

Recreation 0 0 0 0 0 0 273.2 0 0 273.2

Commercial 0 0 0 0 0 0 0 14.5 0 14.5

Extractive 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 859.5 4,546.2 665.2 0 0 34.8 273.2 21.1 0 6,400.0 U3
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APPENDIX B - TABLE 10

WEST REGION; COMANCHE COUNTY RWD #1 CONTROL AREA SAMPLE

Land Uses 
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Cropland 295.0 97 .4 0 0 0 0 0 0 0 392.4

P a s tu re 267.3 5 ,7 0 2 .4 4 .7 0 0 0 0 0 0 5 ,9 7 4 .4

Rural
R e s id e n t ia l 0 11.9 21 .3 0 0 0 0 0 0 33.2

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 562.3 5 ,8 1 1 .7 26 .0 0 0 0 0 0 0 6 ,4 0 0 .0
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APPENDIX B -  TABLE 11

WEST REGION: STEPHENS COUNTY RW, S AND SW DISTRICT #3 SAMPLE

Land Uses 
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Cropland 752.0 618 .3 288.2 0 0 0 0 0 0 1 ,6 5 8 .5

P a s tu re 194.7 3 ,4 5 4 .9 205.1 0 106.5 0 0 25.9 0 3 ,987.1

Rural
R e s id e n t ia l 0 0 238.3 0 0 0 0 0 0 238.3

Woodland 0 0 0 120.5 0 0 0 0 0 120.5

Urban
R e s id e n t ia l 0 0 0 0 256 .7 0 0 0 0 256.7

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 138.9 0 138.9

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 946.7 4 ,0 7 3 .2 731.6 120.5 363.2 0 0 164.8 0 6 ,4 0 0 .0 VO
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APPENDIX B - TABLE 12

WEST REGION: STEPHENS COUNTY RW, S AND SW DISTRICT #3, RWD CONTROL AREA SAMPLE

Land Uses 
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Cropland 449.6 541 .8 0 0 0 0 0 0 0 991.4

P a s tu re 501.1 4 ,3 7 2 .9 9 3 .8 0 0 0 0 0 0 4 ,9 6 7 .8

Rural
R e s id e n t ia l 0 34.6 193.9 0 0 0 0 0 0 228.5

Woodland 12.3 196.2 3 .8 0 0 0 0 0 0 212.3

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 963.0 5 ,1 4 5 .5 291.5 0 0 0 0 0 0 6 ,4 0 0 .0
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APPENDIX B - TABLE 13

WEST REGION: COTTON COUNTY RWD #2 SAMPLE

Land Uses 
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Cropland 2 ,4 9 3 .9 1 ,2 4 4 .6 41 .9 0 0 0 0 0 0 3 ,7 8 0 .3

P a s tu re 585.1 1 ,8 8 7 .9 64 .7 0 0 0 0 0 0 2 ,5 3 7 .7

Rural
R e s id e n t ia l 2 .4 0 79.6 0 0 0 0 0 0 82 .0

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ec re a t io n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 3 ,0 8 1 .3 3 ,1 3 2 .5 186.2 0 0 0 0 0 0 6 ,4 0 0 .0



APPENDIX B - TABLE 14

WEST REGION: COTTON COUNTY RWD #2 CONTROL AREA SAMPLE

Land Uses 
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Cropland 1,324.9 1,021.2 2.1 0 0 0 0 0 0 2,348.2

P a s tu re 667.0 3,330.6 5.0 0 0 0 0 0 0 4,002.6

Rural
R e s id e n t ia l 3.7 9.6 35.9 0 0 0 0 0 0 49.2

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T ran sp o ra t io n 0 0 0 0 0 0 0 0 0 0

R ecrea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 1,995.6 4,361.4 43.0 0 0 0 0 0 0 6,400.0 ro
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APPENDIX B - TABLE 15

WEST REGION: COMANCHE COUNTY RWD #2 SAMPLE

Land Uses 
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Cropland 874.6 792.6 170.7 0 0 30.1 0 0 0 1 ,8 6 8 .0

P a s tu re 262.5 3 ,176.1 501.0 0 9 8 .8 0 0 0 0 4 ,0 3 8 .4

Rural
R e s id e n t ia l 0 0 133.4 0 0 0 0 0 0 133.4

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
R e s id e n t ia l 0 0 0 0 17.5 0 0 0 0 17.5

T r a n s p o r ta t io n 0 0 0 0 0 143.1 0 0 0 143.1

R ec rea tio n 0 0 0 0 0 0 173.6 0 0 173.6

Commercial 0 0 0 0 0 0 0 26.0 0 26 .0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978 ■ "  " ■ 
TOTALS 1,137.1 3 ,9 6 8 .7 805.1 0 116.3 173.2 173.6 26 .0 0 6 ,4 0 0 .0



APPENDIX B - TABLE 16

WEST REGION: COMANCHE COUNTY RWD §2 CONTROL AREA SAMPLE

Land Uses 
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Cropland 809.2 321.5 1 .2 0 0 0 0 0 0 1 ,1 3 1 .9

P a s tu re 519 .3 4 , 2 4 5 . 7 23 .7 0 0 0 0 0 0 4 ,7 8 8 .7

Rural
R e s id e n t ia l 0 7 .8 5 9 .4 0 0 0 0 0 0 67 .2

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 24 .6 0 0 0 24 .6

R ec re a t io n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 387.6 387.6
1978
TOTALS 1 ,3 2 8 .5 4 ,5 7 5 .0 84 .3 0 0 24 .6 0 0 387.6 6 ,4 0 0 .0 INSo



APPENDIX B - TABLE 17

NORTHEAST REGION: ROGERS COUNTY RWD #8 SAMPLE

Land Uses 
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Cropland 241.4 306.1 38.2 0 0 0 0 0 0 585.7

P a s tu re 38 .0 4 ,9 7 2 .6 391.9 0 0 0 0 0 0 5 ,4 0 2 .5
Rural
R e s id e n t ia l 0 0 185.6 0 0 0 0 0 0 185.6

Woodland 0 15.7 0 120.0 0 0 0 0 0 135.7

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 90 .5 0 0 0 90 .5

R ec re a t io n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0

1978
TOTALS 279.4 5 ,2 9 4 .4 615.7 120.0 0 90 .5 0 0 0 6 ,4 0 0 .0 roocn



APPENDIX B - TABLE 18

NORTHEAST REGION; ROGERS COUNTY RWD #8 CONTROL AREA SAMPLE

Land Uses 
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Cropland 118.1 189.1 0 0 0 0 0 0 0 307.2

Pasture 77.3 5,169.4 251.0 0 0 0 0 41.5 0 5,539.2

Rural
Residential 0 0 130.5 0 0 0 0 0 0 130.5

Woodland 0 0 0 43.5 0 0 0 0 0 43.5

Urban
Residential 0 0 0 0 0 0 0 0 0 0

Transportation 0 0 0 0 0 41.1 0 0 0 41.1

Recreation 0 0 0 0 0 0 338.5 0 0 338.5

Commercial 0 0 0 0 0 0 0 0 0 0

Extractive 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 195.4 5,358.5 381.5 43.5 0 41.1 338.5 41.5 0 6 ,4 0 0 .0 ro
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APPENDIX B - TABLE 19

NORTHEAST REGION: OTTAWA COUNTY RWD #2 SAMPLE

Land Uses 
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Cropland 1,892.7 2,835.2 201.0 0 0 0 0 16.1 0 4,945.0

Pasture 20.2 1,019.0 78.9 0 0 0 0 0 0 1,118.1

Rural
Residential 0 0 253.1 0 0 0 0 0 0 253.1

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
Residential 0 0 0 0 0 0 0 0 0 0

Transportation 0 0 0 0 0 0 0 0 0 0

Recreation 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 83.8 0 83.8

E xtractive 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 1,912.9 3,854.2 533.0 0 0 0 0 99.9 0 6,400.0 g
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APPENDIX B - TABLE 20

NORTHEAST REGION: OTTAWA COUNTY RWD #2 CONTROL AREA SAMPLE

Land Uses 
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Cropland 2,078.0 1,883.7 19.2 0 0 0 0 0 0 3,980.9

P a s tu re 258.2 1,802.2 3.6 0 0 0 0 0 0 2,064.0

Rural
R e s id e n t ia l 0 0 91.1 0 0 0 0 0 0 91.1

Woodland 0 264.0 0 0 0 0 0 0 0 264.0

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ecrea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 2,336.2 3.949.9 113.9 0 0 0 0 0 0 6,400.0 roo
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APPENDIX B -  TABLE 21

NORTHEAST REGION: ROGERS COUNTY RWO #6 SAMPLE

Land Uses 
1960
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Cropland 192.0 663.4 7.9 0 0 0 0 0 0 863.3

P a s tu re 43.8 4,737.2 257.6 0 0 0 0 0 0 5,038.6

Rural
R e s id e n t ia l 0 0 112.0 0 0 0 0 0 0 112.0

Woodland 0 137.0 0 249.1 0 0 0 0 0 386.1

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ecrea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
19^8
TOTALS 235.8 5,537.6 377.5 249.1 0 0 0 0 0 6,400.0
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APPENDIX B - TABLE 22

NORTHEAST REGION: ROGERS COUNTY RWD #6 CONTROL AREA SAMPLE

Land Uses 
1960
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Cropland 238.5 172.7 22.1 0 0 0 0 0 0 433 .4

P a s tu re 212.9 5 ,5 0 8 .5 4 5 .8 0 0 0 0 0 0 5 ,7 6 7 .2

Rural
R e s id e n t ia l 0 0 199.4 0 0 0 0 0 0 199.4

Woodland 0 0 0 0 0 0 0 0 0 0

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 0 0 0 0 0

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 451.5 5 ,6 8 1 .2 267.3 0 « 0 0 0 0 6 ,4 0 0 .0 ro
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APPENDIX B - TABLE 23

NORTHEAST REGION; MAYES COUNTY RWD #4 SAMPLE

Land Uses 
1960
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Cropland 957.1 2 ,2 6 3 .9 2 6 .3 0 0 0 0 0 0 3 ,2 4 7 .3

P a s tu re 520.3 1 ,4 8 9 .3 124.1 0 0 0 0 0 0 2 ,1 3 3 .7

Rural
R e s id e n t ia l 0 0 179.7 0 0 0 0 0 0 179.7

Woodland 0 94 .8 48 .5 663.0 0 0 0 0 0 806.3

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T ra n s p o r ta t io n 0 0 0 0 0 33.0 0 0 0 33.0

R ec rea tio n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t ra c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 1 ,4 7 7 .4 3 ,8 4 8 .0 378.6 663.0 0 33.0 0 0 0 6 ,4 0 0 .0 ro



APPENDIX B - TABLE 24

NORTHEAST REGION: MAYES COUNTY RWD #4 CONTROL AREA SAMPLE

Land Uses 
1960
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Cropland 514.3 485.8 0.3 0 0 0 0 0 0 1,000.4

P a s tu re 281.6 2,951.6 16.3 0 0 0 0 0 0 3,249.5

Rural
R e s id e n t ia l 0 0 80.3 0 0 0 0 0 0 80.3

Woodland 50.3 1,455.2 28.6 517. 2 0 0 0 0 0 2,051.3

Urban
R e s id e n t ia l 0 0 0 0 0 0 0 0 0 0

T r a n s p o r ta t io n 0 0 0 0 0 18.5 0 0 0 18.5

R ecre a t io n 0 0 0 0 0 0 0 0 0 0

Commercial 0 0 0 0 0 0 0 0 0 0

E x t r a c t iv e 0 0 0 0 0 0 0 0 0 0
1978
TOTALS 846.2 4,892.6 125.5 517. 2 0 18.5 0 0 0 6,400.0 t \5
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