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SUMMARY 

A cas e s tudy of t he Brookings-Deuel 
Rural Wat er Sys t em was undertaken t o  es ti­
mat e  t he eff ec t s  of t he sys t em on t he rev­
enues and exp enditures of t he local govern­
ments which s erve its  members .  

Government exp endi tures may increase 
if  t he rur al wat er sys t em promp ts demo­
grap hic changes which cause increas ed or 
c hanged demands f or public s ervices . 

Resul ts of a mail  survey indicate t hat 
government uni ts in t he rural wat er syst em 
area exp eri enced in-migrat i on. However ,  

tOnly ab out 5 %  of t he in-migrants  gave 
"access  to t he rur al wat er syst em or ot her 
u t i l i ti es"  as  reason f or their move int o  
t he r egion. Bas ed on numb er of in-migrants 
only , evidence sugges t s  t here has b een a 
s light increase in demand f or public  ser­
vices b ecause  of t he rural water sys t em. 

Government revenues may incr ease if  
t he rural water sys tem induces prop er ty 
value increases , addi t i onal building , or 
improvements t o  exist ing buildings .  The 
changes and t he degr ee t o  which  t hey were 
influenced by t he rural wat er sys t em were 
secured from a survey of members of t he 
sys t em. 

A s imulat ion model was developed t o  
incorporate addit ional expenditures and 
revenues f or s everal s elected government 
uni ts in the Br ookings-Deuel Rural Wat er 
Sys t em area . All g overnment units  excep t  
one experienced net gains i n  t h e  s imulat i on .  
Loc al g overnments will  only realiz e t hes e 
gains , however ,  i f  t he incr eas es in value 
(as p erceived by the r esp ondents to t he 
survey)  are translat ed int o  increas ed prop­
er ty assessment s .  

W i t h  proper coef f icien t s  t he model may 
b e  used as a planning t ool f or ot her re­
gions and other rural wat er syst ems . 

T he study indicates t hat tax revenues 
may increase and,  over t ime , equal the 
amount of t he grants and subsidies received 
by t he sys t em. However , the s ources of t he 
grants  are usually not the recip ients of 
t he increased tax revenues . Thus , income 
r edi s tr ibut i on occurs . 

None of the study f indings indicates 
t hat exis ting rural wat er sys te m  develop­
ment is a catalyst in overall  regional de­
velop ment . However , most f indings indicate 
that t he rural water system is  ass ociat ed 
wit h  ot her fact ors in the develop ment of 
the region .  

This bullet in i s  a condensed version of t he complet ion rep ort of 
Pr oj ect B- 05 6-S . Dak . funded by the Unit ed States D epart ment of t he In­
t erior , Of f ice of Wat er Research and Technology. A copy of t he c omplete 
rep ort , E f f ec t s � Rural Wat er Syst ems in Local Government Revenues and 
Expenditures in Select ed Counties � Sou t h  Dakota , may b e  obtained from 
t he Wat er Resources Inst itute at Br ookings ,  South Dakota . 
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PUBLIC IMPACTS OF 

RURAL WATER SYSTEMS: 

A CASE STUDY 
Ardelle A. Lundeen and Larry L .  Janssen* 

The growth of large scale rural wat er 
systems during the 1 97 0 ' s has b een a maj or 
rural develop ment in South Dakota and 
surround ing states.  Th is rapid develop ment 
has been attributed to the desire of farm 
resident s t o  increase their qual ity of life  
and produc t ivity , the  increased movement of 
nonfarm families to rural areas, and the 
availab ility of grants and low- cost l oans 
from Far mers Home Administrat ion (FmHA) and 
other sources. 

Whatever the cause , the number of 
rural water syste ms in South Dakota has in­
creased from 9 in 1 9 7 0  to 30 in 1 980.  
Another 2 0  or more are under development or 
prop osed . Si x of the early syst ems have 
less than 25 hookups, while many of the 
newer syste ms have 1 , 000 hookups. Because 
of their size  and large cap ital cost s ,  the 
newer syste ms have the pot ential to affect 
nonmemb ers and the public generally . 

Thi s  study f ocuse s  on pub lic sector 
impacts,  changes  in government expenditures  
and revenues.  Government exp end itures may 
increase if  the rural water system serve s 
as a cat alyst f or p opulation growth in the 
rural area and new familie s demand increased 
or changed pub l ic services. Government 
revenues may change if  the rural water sys­
tem  induces change in p opula tion ,  property , 
or incomes. 

If we examine the impac t s  of funct ion­
ing rural water  systems, we can adj ust t o  
future syste ms more easily . We can better 
j udge the desirab i lity and c ost of tax­
payer sub sidies t o  the systems. And l ocal 

*Ardelle Lundeen is an associat e pro­
f essor and Larry Janssen i s  an assistant 
professor in the Depar t ment of Economics,  
South Dakota St ate University .  

g overnment s can ant icipate certain revenues 
and expendi tures and conse quently plan 
more realist ically . 

Several studies (Toman, Nelson e t  al , 
Nelson and Hof fman) of the f ir st North 
Dakota rural water system,  the Grand Forks­
Traill  Water Association, rep orted sub stan­
t ial e c onomic impac t s  on the private sec­
t or .  A South Dakota study (Young et al) 
rep orted on the impact of a rural water 
system on property values and populat ion 
growth . No previous study has explicitly 
addre ssed the impac t s  of rural wat er sys­
t ems on the public  sector .  

Brookings-Deuel Rural Water System 

The organization and devel op ment of 
the Brookings-Deuel Rural Wat er Syste m  typ­
ify many systems constructed in Sou th 
Dakota since 1 9 7 0. Rural residents encoun­
tered problems in the quant ity and qual ity 
of their water supplies. They me t ,  f or med 
a nonprof i t  c orporat ion ,  and organized the 
rural water system. 

The system,  located on the middle­
eastern b order of South Dakot a  adj acent  to 
Minnesota , serves 1 0  t ownship s  in Brookings 
County ,  all of Deuel County , and 3 t own­
ships in Grant County (Figure 1 ). The sys­
tem is located in the Big Si oux River Basin 
and secure s water at two locat ions from a 
large aquifer in the Basin . The Brookings­
Deuel Rural Water System owns approximately 
630  miles of p ipeline aver ag ing 1 . 67 hook­
ups per  mil e .  There are 2 , 000 square miles 
included in  the region served by the system 
with one hookup per  1 . 9  square miles. 
There are approximately 1 , 05 0  individual 
service connect ions. Three t owns are serveG 
on a b ulk basi s. 
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Fig 1. Geographical b oundar i es of 
Br ookings Deuel Rural Wat er Sys t em .  

In number of cust omers , the Brookings­
D euel Rural Wat er Sys t em is an average lar­
ger system in South Dakota.  

Memb ers of the sys t em include t he pri­
mary wat er us ers f ound in rural east ern 
Sou th Dakota : small- t own r es ident s  and farm 
and non-far m  rural res i den t s .  The sys t em 
als o  s erves seasonal lake cot tages on two 
lakes , mob i le home courts , subdivis ions , 
and p as ture tap s . Wat er is not us ed f or 
crop irrigat ion .  

Construct ion of the sys t em was f i­
nanced by member contributions , a loan of 
$ 3 . 4 million from t he FmHA, a $ 954 , 000 
gran t  from the FmHA, and a $ 3 00, 000 grant 
from the s tate of South Dakota. 
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IDENTIFICAT I ON OF P OTENTIAL I MPACTS 

Such a maj or development  may have f ar 
r eaching impacts on the publi c  s ector i f  i t  
changes exp endi tures and revenues of local 
g overnment s s erving the community in which 
the sys t em is locat ed. 

A change in government exp enditures 
can b e  traced to the rural water syst em i f  
i t s  ins tallat ion triggers a change i n  p opu­
lat ion numb ers , density , or c omp osi t ion 
which , in t urn , leads t o  a chang e in demand 
for pub lic services .  The affec ted pub lic  
s ervic es include roads , snow removal ,  fire 
and police prot ec t i on ,  s chools , and was t e  
r emoval. Normally , demand for thes e  ser­
vices will increase as p opula t i on level or 
dens ity increases in a region, r esulting in 
increased pub lic exp endi tur es .  

I f  increas es i n  p opulation als o  in­
crease  the demand f or land or change it t o  
a higher valued use and i f  thes e  changes 
t rans late int o  an increas e in land values 
and t heir asses sments , public s ector reven­
ues could incr eas e. 

The rural wat er sys t em may c ontribute 
to increases in oth er p r op er ty or sales 
t axes .  B ecause of the added convenience 
and s ecuri ty of a c ons t an t  supply of wat er , 
h omes hooked up t o  the rural wat er sys t em 
may c ommand a high er price t han homes which 
are not . There may b e  remodeling or im­
p r ovements t o  t ake advantage of the avail­
abili ty of water. 

I f  these higher prices or improvement s  
r es ult i n  increased asses s ed valuat ion , the 
publi c  s ec t or can b enef i t  by increased rev­
enues . 

South Dakota levies a s t ate sales tax , 
and s ome municipali t ies levy a c i ty sales 
tax. Sales tax receipts  may r i s e  because 
of purchas es of new wat er-using equ ipment 
and app lianc es and addit i onal exp enditures 
by in-migrants.  And if  per s onal incomes 
rise  due to addi t i onal indus try or 
increased farm productivi ty ,  retail sales 
wi ll increase. 

In c onj unc t ion with other units  of 
local governments , s chools wi ll exp erience 
an increas ed demand f or s ervices if  addi­
t i onal s tudents move int o  the area. The 



schools also would share in increased tax 
revenues that may r esult from increas ed 
pr operty values . In addit i on ,  schools may 
experience an incr ease in state and f ed eral 
aid that is dispens ed on a p er s tudent 
bas is when new s tudents  ent er the s chool 
district . 

These impacts  on the pub lic  s ec t or are 
brought  t ogether in Figure 2. Several 
quest ions remain .  

Fig 2. Impac t matr ix .  
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Government 

School 

District 

D oes a rural wat er sys t em attract re­
s idents  t o  a particular area , or is  the 
sys t em merely a respons e to an increase or 
shi f t  in p opulation resul t ing from s ome 
other caus e? 

I f  the rural wat er sys t em t riggers the 
change, can all  of the imp acts  b e  traced t o  
the sys t em? Would s ome d emands f or pub l ic 
s ervices arise  without the system? Would 
s ome r emodeling and purchas es have occurr ed 
wi thout the sys t em? 
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2.+ in business 2.6 in settle-

for water ment patterns 

haulers & well 3. 6 in land 
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3.t in pollution. 

4.t in traffic 

1. 6 in land use 1. 6 in land use 

2. t in pollution 2. 6 in personal 

income 

1.6 in land use 1.6 in labor 

2.6 in employ- force 

ment 2. 6 in personal 

3. t in pollution income 
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Respondents  t o  quest ionnaires were 
asked t o  identify t heir activities whic h  
resul ted from installat ion of t he rural 
wat er system. Realtor s  and appraisers were 
asked t o  evaluate s imilar real es tate prop­
ert i es wit h and wit hout t he rural wat er sys ­
t em. Publ ic off i cials wer e asked t heir per­
cep t i on of t he eff ect  of t he rural wat er 
sys t em on revenues and exp enditures . Fr om 
all  of t hese sources , i mpact s which were 
attributable  t o  t he rural wat er syst em were 
s eparated from t hos e which wer e  not .  

SIMULATI ON MODEL 

In 1 97 6 ,  economis t s  at SD SU introduc ed 
a s i mu lat ion model t o  as sess  economic and 
pub l ic f inance i mpacts of industrial devel­
opment on a c onnnunity (Mor s e ,  et al) . The 
model was modif i ed t o  s i mulate t he impacts 
of t he rural wat er sys t em on t he pub l i c  
s ec t or .  

The rural water sys t em model i s  divi­
ded int o f ive p art s , eac h  cor resp onding t o  
one uni t  of government (c ounty , t owns hip , 
muni cipal , s tat e ,  and school dis tr ict ) .  
Each p ar t  i s  furt her subdivided int o three 
sections -- b enef i t s , costs , and net gains . 
(The c omp l et e model i s  f ound in App endix 
I . ) 

Pub l ic Sector Benefi t s  

For t he c ount i es ,  t ownship s ,  munici­
pal it ies , and s c hool dis trict s , property 
tax r evenues are included in benef its . 
Ut ili t i es and sales tax revenue are als o  
inc luded i n  t he b enef its  f or municipal ities .  
For school dis t ric t s , f ederal and s t at e  aid 
f or sc hools and gros s  r ec eip ts tax provide 
addi t ional b enefit s .  

Sinc e t he s tat e does not l evy a prop­
erty tax , the only s ource of b enef its  f or 
t he s tate inc luded in t his  model is sales 
revenue. Miscellaneous tax revenues are 
included f or all units  exc ept  t he state. 

Property taxes 
In the model t he following t hree steps  

are  carr ied out t o  es t imate additional rev-

6 

enue from each typ e  of proper ty f or each 
government unit . 

1 .  Determine t he full and true value 
of the additional property or the 
full amount of t he change in the 
valu e of t he property f or each gov­
ernmental unit . 

2 .  Mult iply the full and true value by 
the taxable valuati on rate to f ind 
the taxable value, which is the val­
ue of t he property f or taxation pur­
poses . 

3 .  Multip ly the taxable value by the 
mill levy . The result ing figure 
is the tax revenue. 

In each typ e of change, only that por­
t ion of the chang e which respondents indi­
cated was attributable  t o  the rural water 
sys t em is  used t o  es timate b enef i t s  and/or 
costs  in the model . The typ es of property 
taxes which are included in t he model are: 

1 .  Res id ent ial property whi ch wi ll 
chang e through additions or dele­
t i ons to t he phys ical quantities 
of hous ing units  or lots  or thr ough 
changes in the value of exi s t ing 
property .  The f our types of r es i­
dent ial prop erty changes included 
are: 
a .  New hous ing uni ts  
b .  New lot s  
c .  Increases i n  t he value of exis­

ting property 
d. Improvements  t o  exi s t ing prop­

erty . 

2 .  Agr icul tural property tax in which 
changes will  occur t hrough: 
a .  General increases in the value 

of farm build ings 
b .  General increases in t he value 

of farm land 
c .  Impr ovements  to t he buildings . 

3 .  Indust rial and/or bus iness proper­
ty tax in which  changes wi ll occur 
t hrough: 
a. New bus iness or industries 
b .  Improvements t o  exis t ing property 
c.  Increas es in value of exi s t ing 

property.  



Mis cellaneous tax revenues f rom new res i ­
dents  

The average p er capi ta miscellaneous 
tax revenue multip l ied by the numb er of in­
migrants  es timates the potential increas e 
in mi s cel laneous tax r evenues from new re­
s idents moving int o  each gover nmental unit.  

Utilities r evenue 
The municip al utilities charge per 

hous ing unit is multip li ed by the number of 
new housing uni ts t o  es timat e  the incr ease 
in ut ilit i es revenue emanat ing from the 
rural wat er sys tem. The add i t i onal revenue 
from new res idences is  added to the addi­
tional indust r ial utilit i es r evenue to ob­
tain the t otal increase in uti lt ies revenue. 

Sales tax 
The numb er of in-migrant residents  

times the p er cap ita  sales tax collect i on 
es timat es the p ot ential annual increase in 
sales tax collect ions.  

The value of one-time purchases of 
wat er-related equipment mult ip lied by the 
appropriat e sales tax rate is an es timate 
of the sales tax r evenue whi ch will  accrue 
to the city or state as a resul t of appli­
ance and equipment purchases. This reven­
ue wi ll be realized only once , not annually. 

Change in s tate and/or f ederal aid f or 
s chools 

The p er s tud ent  s tate or f ederal aid 
received by each s chool is mult iplied by 
the number of new s tudents to  es t imat e  the 
incr ease in b enef its  resul ting from addi­
t i onal students .  

Gross receipts tax f or rural wat er sys t em 
Non-prof it rural water sys t ems are 

taxed 2% of their gros s  receip t s  in lieu of 
real property taxes. The gross  receip ts  
tax is app or t i oned to each s chool dis trict 
on the basis  of the percentage of the sys­
tem which is found within that distr ict .  
The amount of the sales tax revenue can be  
ob ta ined from the  respect ive count y  aud i t ors . 

For each par t  of the model , all bene­
f it s  appropriat e t o  that part are summed t o  
obtain th e es t imat e of t otal b enef i t s .  

Public S ector Cos t s  

I n  the county , t ownship , and municipal 
parts  of the model , cos ts  or addi t ional ex­
penses include publ ic services that mus t  be 
provided f or new res idents .  

The municipal part also includes the 
cos t of providing utility s ervi ces to new 
res idents  and indus tries. School district 
cos ts include op erating and cap ital outlay 
exp enses of the s chool district .  No cos ts 
are included in the st ate part of th e model. 

New res ident s ervices 
The cos t of p roviding publ ic services 

t o  new res ident s of each unit of government 
is ob t ained by dividing t otal property taxes 
f or that unit by the curr ent populat ion of 
that unit  f or per capita property tax reven­
ues . The per cap ita f igur e is mul tipl ied 
by the number of in-migrant s t o  each uni t 
t o  es timate the cos t of providing servi ces 
for new residents  whos e movement t o  the 
communi ty was induced by the rural wa ter 
sys tem. 

The assump t ion is that cos t s  of pro­
viding public  services ar e equal t o  the 
prop erty tax collect ed t o  pay f or those 
services. Implicit in this pr ocedure is  
the assump t ion that p er cap i ta cos t f or pro­
viding publ ic services t o  in-migrants is 
equal to  the average p er cap ita cos t f or 
current r es idents. Public  off icial s who 
wer e int erviewed concurred. 

Utilities cos t 
Municipal ut ilit i es cos t p er hous ing 

uni t is mul t iplied by the numb er · of new 
housing units  t o  find the t otal cos t of pro­
viding utili ties t o  new homes. This f igur e 
is  added to the cost of p r oviding utilit ies 
t o  indus tri es f or the t otal add i t i onal cos t 
of providing utilities f or each municipal 
unit. 

Operating costs and capital out lay for new 
studen t s  

For both of these cos ts , the assumption 
i s  mad e that marginal cos t f or new st udents 
equal s average cos t f or current s tudents .  
Thus , to es timate t otal add itiona l cos t s , 
the average op erat ing exp ens e  per stud ent 
and average capi tal outlay per s tudent f or 
each s chool are multiplied by the number of 
new s tudent s enter ing the s chool b ecause of 
th e rural water sys tem.  

7 



For each part o f  the model,  all co sts 
app ropriate to that part are  summed to ob­
tain the est imate of  total co st s. 

Net Gains to Public Sector 

For each part o f  the model,  total cost s  
are sub tracted from total bene f i t s  t o  obtain 
net gains. 

Table 1. Var iables used in simulation model . 

(A) 

Name of  Variab le 

1 .  Number of  new housing uni t s  
2 .  Average Value of  housing uni t 
3. Taxab le Valua tion rate 
4. County Mi ll levy 
5 .  Number of  o lder homes 
6 .  Average increase in value of  

older homes 
7. Number of home improvements 

Variables in Model 

In Table 1,  all 4 6  var iable s  are listed 
by name in the order in whi ch they app ear in 
the model. In co lumn B ,  the par t s  (units  of  
government ) o f  the model in  which each vari­
able is  u sed are li sted;  column C list s the 
source ( s) of informat ion on the coe f f ic ient 
for each variable . 

(E) 
Part a 

of 
:Mode l 

C , M, T, S c 
C , H, T , Sc 
C , M, T, S c 
c 
C , M, T , S c 

( C )  
b S ource 

of 
I nformation 

PS , MSL  
P S  , r1SL 
co 
co 
PS , HSL 

8. Average value of  home i mprovemen t 

C ,1'�, T, S c  
C , M, T, S c 
C,H, T , S c  
C , T, S c 
C, T,S c 

PS  ,PSL 
PS ,r·�SL 

HS,HSL 
PS 

8 

9 .  Number of  new residential lo ts  
1 0. Average value of  residential lo t 
1 1. Average number  of  acres/ 

residential lo t 
1 2 .  Average value of  agricultural 

land/acre 
1 3. Number of  acres of  agricultural 

land 
1 4. Average increase in value of  

agricultural land/acre 
1 5. Number  of  farmsteads 
1 6 .  Average increase in value / 

farmstead 
1 7 . Number of  improved farmsteads 
l�. Average value of  i mprovement/  

farmstead 
1 9 .  Number of  new industries 
2 0. Average investment /industry 
2 1 . Number of  inmigrant residents 
22. Average /cap ita mi sc. other tax 

revenue 
2 3. To tal county property tax 
2 4. County �opulat ion 
25 . Municipal mi ll levey 
26. Municipal uti li ties charge/ 

housing uni t  
2 7 .  Add. ut ili t ie s  revenue from 

i nc!ustries 

C , T, S c 

C�T, S c  

C , T, S c 

C,T, S c  
C,T, S c  

C , T , S c 
C,T, S c  

C , 'i, S c 
C , H, T, S c 
C , M, T, Sc 
C , M, T, S ,S c  

C , M, T, S c 
c 
c 

:M 
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PS 

PS , MS L  

PS 

PS 

PS 
PS  

PS 
P S  

PS 
CO,MO 
C0, 1'-ro 
MS , MSL 

CO  , r.10, ED, S TD 
CO, S TD 
CP 
CO, HO, STD 

MO 

MO 



Mo st  o f  the variables are used in the 
model for more than one unit of  government 
wi th the coef f i cient for the var i ab les d i f­
ferent from uni t  to unit. For example , for 
the county the "number of  new housing uni t s "  
includes all homes cons t ructed i n  the county 
becaus e of t he rural water sys t em.  For a 

par t i cular t o wnship , that same variab le will 
include only those  new homes cons t ructed in 
the township . For variables such as mill 
levy , population , or to tal proper ty tax ,  the 
f i gure used in each part of  the model is the 
one app licable to that speci fi c  government 
uni t .  

28. Per cap i t a  city s ales tax 
collections 

29. Value of  one-time purchases 
of  water related e quipment 

30. Sales tax rate 
31 . To tal munici pal p roperty tax 
32 . Muni cipal populat ion 
33. Muni ci pal utili ties cos t /  

hous ing uni t  
34 . Indus trial utili t ies cos t  

35 . Towns�ip mi ll levy 
36 . To tal townshi o p rop erty  tax 
37 . To wnshi p population 
38 . Per cap ita  sales  tax co lle ctions 

in county 
39 . S chool mi ll levy (ag.) 
4 0. S chool mi ll levy (non-ag.) 
4 1 .  Gross  receip t s  tax for rural 

water system 
42 . Change in s tate aid for schools 
4 3. Change in federal aid for s chools 
44.  Number of  new  s tudents 
45. Ave.  per s t udent operating 

exnens e  
46. Average annual s choo l  capital 

outlay/s tudent 

a C County 
M M:uni ci oal 
T To wnshfo 
S S t ate 
Sc S chool 

b CO County official 
MO Municipal o f f i cial 
S cO = S chool dis trict o f f i cial 

M, S 

M, S 
M 
M 

M 
M 

T 
T 
T 

s 

S c  
S c  

S c  
S c  
S c  
S c  

S c  
S c  

PS = P ersonal survey o f  t:owr:shin res i dents 
MS = Mai l  survey of  township  re sidents  
MSL = Mai l  survey of  lake home residents 

S TD 

P S  
S TD 
CO, MO , STD 
CP 

MO 
MO 

co 
co 

CP 

S TD 
co 

co 

co 

ED' S eo 
ED' S eo 

MS 

ED 
ED 

ED = South Dakota De partment of  Education and Cultural Af fairs. Educational 
S t at is ti cs Digest.  1 9 7 7- 7 3 ,  (Pi erre , South Dako ta: n.o. , 1 9 7 8) .  

S TD = South Dakota Depart ment of  Revenue , Annual S tatis t i cal Reoort FY 1 9 73 ,  
(Pierre,  South Dakota� n.u., November 1 ,  1 97 8) . 

CP = U.S . Department of  Commerce , Bureau of  the Census Current Pooulation 
Reports , Population Es t imates and Proje ctions,  (Washington,  D.C.: 
Government Printing Of f i ce ) , S eries  P -25 , No. 689 , Anril, 1 977 .  
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There were three main sources of  inf or-
mat ion for  the  coe f ficient s :  

1 .  Publicat ions 
2 .  Government o f f icials 
3. Personal and mail surveys of mem­

bers o f  the Broo king s -Deuel Rural 
Water System. 

Publicat ions , such as s tatis t ical re­
port s , furnished much factual informa t ion on 
tax receip t s  and government expenditures . 
Government o f ficials provided information 
on policy variable s  and revenues and expen­
ditures not available from published sources.  

Informat ion from these  t wo sour ces is 
easily accessib le and relatively inexpen­
s ive to collect . Anyone contemplating use 
o f  the model in the future could secure this 
informa t ion quickly. 

1 
Three s urveys were  conducted to obtain 

key informat ion: 
a. Mail survey of township and munici­

pal residen t s .  
b. Personal interview survey of  a sub­

s ample of respondents and non­
resp ondents  to the mail survey o f  
township and municipal res ident s .  

c. Mail survey o f  residents  o f  Lake 
Hendricks and Lake Cochrane homes. 

Data on new cons truct ion , imp rovement 
to exis t ing build ings ,  number of in -migrant s ,  
and changes in property values were obtained 
from the surveys . Each respondent was asked 
to identify the por t ion of  each of  these 
changes which was attributab le to the rural 
wate r  sys tem. 

Data obtained f rom mail and p ersonal 
surveys mus t  be conver t ed for use as  co­
eff icients in the s imula t ion model. 

Two modif icat ions are necessary: 
1 .  Sample data mus t be  expanded to pop­

ulat ion data , and 
2 .  The portion of the data attributable 

to  the inf luence of  t he rural water 
sys tem mus t  be  identif ied. 

The procedures for  adjusting the sample 
data can be  found in Appendix I I .  

S IMULATION MODEL RESULTS 

S imulations were run for the s tate  of  
South Dakota , all counties located within 
the Brookings -Deuel Rural Wat er Sys t em ,  four 
s chool dis t r icts , a small municipality 
(Good win) and t wo townships,  including one 
township which had experienced cons iderable 
gro wth and in-migra t ion and one which had 
no t. Together these  government units encom­
pass all o f  t he land contained within the 
rural water sys t em and provid e examp les of  
dif ferent kinds of  growth. 

The results , sho wing addit ional reven­
ues , additional expenditures , and net gains , 
are summarized in Table 2 .  

Local Government Units 

Addit ional revenues were largely com­
posed o f  increased property t axes . Thes e 
resulted f rom increases in value of  property 
or improvements  to prop erty which were in­
duced by t he exis t ence o f  the rural water 
sys tem. 

In relat ion to total proper ty tax re­
venues for each government unit , the simu­
lated increases were small, ranging from 
.01 % for  Grant County to  5 .6% for Deuel 
County .  S imulated gains for s choo l districts 
ranged from a low o f  .66% for  the Brookings 
S chool Dis tr ict to a high of  8 . 2%  for the 
Lake Hendricks S chool Dis t r ict. 

Additional expenditures cons is ted en­
t irely of the cos t  of increased public s er­
vices for in-migrants  to  the various lo cal 
government unit s .  

Results of  t h e  mail survey indicat ed 
that lo cal gove rnment s  experienced in-mi­
gra t ion , but only about 5 %  o f  the in-mi­
grants gave "access  to the rural water sys­
t em" as one of t he r eas ons fo r their move 
into the region. Only this group was in­
cluded in the simulation model. 

All government units except Grant 
County experienced posit ive s imulated net 

1For details o f  population , samp le sele ct ion , survey design , and re­
sponse rate see , Lundeen , Ardelle , and Larry Jans sen. Comple t ion Report 
WRI Pro je ct B-05 6 -S .Dak. ,  Brookings � S.D., December  1 97 9. 
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Table 2. S ummary o f  Impact of  Brookings-Deuel Rural Water Sys t em 
on S e le cted Government  Units 

Government Additional 
Unit Revenues 

Counties 
Brookings 8 , 6 2 2 .00 
Deue l  31 , 5 72 .4 2  
Grant 78.4 8  

Townships 
S terling 859.45 
Lowe 39 3.06 

Municipality 
Goodwin 7 3.99 

S chool Dis tricts 
Brookings 2 2 , 6 2 8.1 8  
C lear Lake 55 , 337.7 0 
De ubrook 1 8 , 05 2 .31 
Lake Hendricks 3 , 6 7 0.1 0 

S tate 
S outh Dakota  9 , 24 0.00 

imp acts . The negat ive impact for Grant 
County o ccurred becaus e  of a large number  
o f  in-migrant s and because relatively lit t le 
property in the area of  the county was 
served by the rural water sys tem. Brookings 
and Deuel count ies  both had posit ive net 
gains , with that of  Deuel over three t imes 
tha t of Brookings . Considerab ly more acre­
age is included in the Deuel County model. 

S ter ling To wnship , which experienced 
much economic a ct ivity and in -migration , 
had more than t wice the net gains of  Lowe 
Township .  The municipality of  Goodwin had 
rather small net gains,  perhaps because it 
cons is ts of  only res idential property . 

The s chool districts experienced sub­
s tantial net gains . This was because  much 
land area and p roperty is included in each 
dis trict and the mill levies are the high­
est  of  any government unit . 

Generally , addit ional expenditures 
( which were entirely of  new s tudent cos t s )  
were small because families moving into the 
community did not contain a large number of  
s chool-age children. 

Additional Net 
Expenditures  Gains 

2 5 4 .2 2  8 '  36 7 .  7 7  
9 9 6 . 2 9  30 , 5 76 .1 3  
1 00. 2 1  - 2 1 .7 3 

34.1 4 825.31 
1 7 .36 375 .7 0  

30.00 43.99 

0.00 2 2 , 6 2 8.1 8 
3 , 036.00 5 2 , 301 .7 0  

0.00 1 8 , 05 2 .31 
0.00 3 , 6 7 0.1 0 

0.00 9 , 24 0.00 

The gros s  receip t s  tax for the s chool 
is one addit ional revenue that can b e  traced 
directly to the rural water sys t em .  The 
model in this s tudy included approximately 
$3, 7 00 in gro ss receip t s  tax dis tribut ed to 
the various s choo l  dis trict s . While the 
exact amount may vary , the proceeds from 
the tax will be  received each year .  

S eparate s imulat ions were  run to esti­
mate  the impact s  o f  Lake Hendricks and Lake 
Cochrane residents on their respective coun­
t ies and the Lake Hendricks S chool District , 
but the net gains are included with their 
respect ive government units in Table 2. 

Est imates for Lake Hendricks revealed 
a contribution of  $7 0.68 to Brookings Coun­
ty and $333.1 9 to Lake Hendricks S chool D is­
trict revenues . The changes in proper ty 
values in Lake Cochrane added $284.1 9 to 
Deuel County . The addit ional revenues of  
approximately $688  generated by lakeshore 
memb ers of  the Brookings -Deuel Rural Water  
Sys t em are  attributab le t o  increases in 
property values as perceived by respondents .  
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Added expenditures cons is ted almos t  ex­
clus ively of cos t s  o f  pub li c services to in­
migrants , and there are few in-mi grant s .  
Mos t  lake res idents  are no t pe rmanent res i­
dents and thus are not counted as in-migran ts 
who increase the cost  of  providing pub lic 
servi ces . For some public servi ces such as 
s choo ls and welfare , this is  a valid assump­
t ion . For other servi ces , such as road s 
and was te disposal, t he assumpt ion may be 
more tenuous . 

For mos t  local governments , addit ional 
revenues and expenditures are of  a recurring 
nature;  changes in property values , once 
es tablished , will hold for future years . As 
long as in-migrants  r emain in the community , 
publi c  servi ce expendi tures for them will 
re cur annually. Changes in the mi ll levy , 
taxab le valuat ion rate , ut ili ty rates ,  and 
per capi t a  s chool aid in future years could 
alter the exa ct amount o f  the additional ex­
penditures and revenues . 

S tate Government 

There are t wo types of  changes in sales 
tax included in the model: the recurring tax 
whi ch results from in-migrants  and the one­
t ime sales tax whi ch results from purchases 
of  app liances and equipment to use wi th the 
ne w water sys t em.  

The net gain for  the state , as e s t ima­
ted in the model,  was $9 , 24 0  for one year. 
Assuming no other changes , receip ts  o f  $1 , 68 0  
will recur each year , but the s t ate  could 
expe ct to rece ive $7 , 5 6 0  only for the year 
in whi ch the appli ances  were purchased. 

No addit ional expenditures f or the 
s tate were  included in the model b e cause  
few s t at e  expend itures  are  based solely on 
number  of  persons . S chool aid is one ex­
ception , but that expendi ture was included 
in the s choo l  distri ct model. The o ther 
major  source o f  s tate  expenditure (highways )  . 
i s  not inf luenced b y  a few n e w  in-migrants . 

S imulat ion Model Results and Uses  

Under the condi tions outlined , the  model 
simulates a positive net gain for the pub lic 
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sector from installat ion of  the rural water 
system.  However , there is  a wide d i f ference 
b e t ween units  of  government.  

A s imula t ion is  not r eality . Have these  
net gains actually occurr ed ?  Will they? 

The e s t imat es are based on people 's 
percep t ions o f  increases in value. Actual 
increases  in tax revenues can only o ccur i f  
increases i n  value  are translated into in­
creas es in assess ed valuat ion of that prop­
er ty . 

Asses sors do not appear to be  consid­
ering the abs ence or presence of  the rural 
water sys tem in thei r  as sessment procedures , 
nor are they incorpo rat ing increases in 
value a t tributab le to the rural water  sys t em 
in their assessment s .  

However ,  over t ime , as property is  sold , 
increased as s e s sment s may occur . 

Thus , while the s imulation models re­
veal the increases in revenues that could 
o ccur becaus e o f  the exis t ence of  the rural 
water  sys t em in the area , they do not reveal 
what  has actually happened . 

The result s of  the s imula t ion model 
are applicable for a po int in  t ime or for  
a s s e s s ing changes over a per iod of  t ime . 
Changes will cont inue to occur in popu­
lat ion , policy , and values . Thus , while 
the main purpose of  the model in this pro­
ject was to as sess  the do llar amount of  the 
imp acts of the Broo kings-Deuel Rural Water 
Sys t em ,  a coro llary and perhaps more impor­
tant use is for  p lanning purpo ses . 

The model can easily be run with sev­
eral d i f f erent coe f f icients  to assess  "if"  
and "then" s ituat ions. Pub li c  o f f icials and 
rural  water system o f f icials who are familiar 
with an area could e s t imat e  a range of  rea­
sonable coe f fi cients .  

The model provides a framework  to assem­
ble and eva luate impact s  of rural wa ter s ys ­
tems and can be  used for other water sys t ems 
and o ther geographic regions if proper co­
e f f i cient s are use d .  



POLICY IMPLICAT I ONS AND C ONCLUS I ONS 

Policy  Implications 

consider changing assessment procedures to 
corresp ond with the new value s .  

While lo cal governments  have lit tle 
Because the s t udy covers  the f ir s t  years control over the instal lat ion of  a rural 

of the organizat ion and exis t ence of the water sys tem , p lanning boards or  commiss ions 
rural wat er sys t em ,  only early impacts  have should be kep t  informed o f  organizational 
been assessed .  Policy impl icat ions are  bas ed efforts  and be  involved in the  planning pro-
on these  early impacts  and possib le later cess .  This is especially true near growing 
impacts if p resent trends continue . populat ion center s . Cooperation between 

Mos t  rur al water sys t ems are sub s idized 
by the pub lic sector through lo w-interest  
loans and grants  f rom government agencies . 
The s tudy indicates  that tax revenue for the 
pub l ic sector can increase and may , over 
t ime , e qual the amount o f  the grants  re­
ceived by the sys t em.  

Ho wever , mos t  grant s and loans are 
made by s tate  governments or s tate  and f ed­
eral agencies . The larges t increased reven­
ues accrue to  s chool dis tricts  and county 
government s ,  not the grantor units .  The in­
come redis tr ibut ion which may occur raises 
equity considerations , and policy makers 
must decide  if the resulting redistribut ion 
is desirable . 

Any incr eases in property values mus t  
translate into increased as ses sments if 
additional tax revenues are to be  real iz ed . 
This is not happening. 

Asses sors should be  aware of  possible 
incr eases in property values following in­
s tallat ion of  a rural water  sys t em and then 

p lanning boards and rural water sys t ems 
could diminish negat ive and enhance p o s it ive 
impact s . 

None of  the policy imp licat ions dis­
cus sed requires subs tant ial changes in pro­
cedures or policy . All that is needed is 
an awarenes s of  pot ent ial impacts  of the 
rural wat er sys tem in local government pol­
icy procedures . 

Conclus ions 

All major  f indings in this s tudy in­
dicate that , as  of  late 1 97 9 ,  the rural 
water sys t em is only one of  s everal f ac tors 
involved in the social and economic devel­
opment o f  its service t erritory . 

None o f  the study f indings indicat e s  
that exist ing rural water sys t em develop­
ment is a catalyst  in overall  regional de­
velopment . However , mos t  f indings indicate 
the rural water sys t em is associated with 
other factors in the development o f  the re­
gion. 
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APPENDIX I 

S IMULATION MODEL 

I. Net Gains to the County Governsrent Sector 4. Miscellaneous Tax Revenue from New Residents 

a. Ntlnber of in-migrant residents 8enef1 ts: Addi tiona 1 Tax Revenues 

1. Residential Property Tax 

a. Number of new housing units 
X Average value of new housing 

units 
X Taxable valuation rate 
X county mi 11 levy ; 1000 

b. N1.111ber of older homes 
X Average increase in value of 

older homes 
·x Taxable valuation rate 
X County mill levy ; 1000 

c. Nll!lber of home i�roverrents 
X Average value of heme 

1�roverrent 
X Taxable valuation rate 
X County mill levy ; 1000 

d. Hunt>er of new 1esident1a1 lots 
X Average value of residential 

lot 
X Taxable valuation rate 
X County mill levy; 1000 
• (Average I acres/res lot 
X Hiliiber of new res 1 ots 
I Average value of agr1cultural 

land/acre 
X Taxable valuation rate 
X County mill levy : 1000) 

• 

2. Agricul tural Prooerty Tax 

a. Nunt>er of acres of 
agricultural land 

l Average increase in value of 
1gr1cul tura 1 1 and/ ac re 

l Taxable valuation rate 
X County mill levy ; 1000 

• 

b. Nunber of farmsteads (over 
10.000 assessed valuation­
excluding house & qarage) 

·l Average increase in value/ 
fanrstead 

I Taxable valuation rate 
l County �111 levy; 1000 

. 

c. Nuni>er of i�roved fan:isteads 
(over 10,000 assessed 
valuation-excluding house & 
garage ) 

l Average value of i�rovement/ 
fannstead 

l Taxable valuation rate 
X County mill levy ; lLlUO 

3. Industrial and/or Business Prnoerty Tax 

14 

a. Number of new industries 
l Average investrrent/industry 
X Taxable valuation rate 
l County mill levy 7 1000 

(1-b} 

(l-c) 

(1-d} 

(2-a) 

(2-b) 

(2-J: ) 

(J:a) 

X Average/capita miscellaneous 
other tax revenue 

Additional Tax Revenues 
(add 1 a-d. Z a-c. 3a.4a) 

Costs: Additional Public Expenditures 

1. New Resident Public Services 

a. Total County p 1perty taxes 
! CoU"lty Population 
i Nunt>er of in-migrant residents 

Additional County Expenses (la) 

KU GAINS TO THE COUNTY SECTOR 

Additional Tax Revenues 
• Additi onal County Expenses 

a ttet gains to the county sector 

(4=a) 

(1-a) 

II. Net Gains to the Municipal Goventment Sector 

Benefits: Additional Tax and Utilities Revenues 

1. Residential PropP.rtv Tax 

a. Number of new housing units 
l Average value of new housing 

unit 
l Taxable valuation rate 
l Municipal mill le�y ; 1000 

b. Nuni>er of older homes 
l Average increase in value of 

older hon-es 
l Taxable valuation rate 
l Municipal mi ll levy� l�JO 

Cl 

. c. Nullber of home i �rovements 
l Average value of home 

t�rovement 
X Taxab1e valuation rate 
l Municipal mill levy 7 1000 

z. Industrial and/or Business Property Tax 

a. Hl.lnber of new industries 
X Average investr.ent/industry 
l Taxable valuation rate 
l Municipal mill levy : 1000 

3. Miscellaneous Tax Revenue from New Residents 

a. Number of in-migrant residents 
l Average per capita miscellaneous 

other tax revenue 

(1-o) 

U-c:J 

(2-a) 

(J:a) 



4e Utilities Revenue 

1. Humber of new housing unt ts 
l Municipal utilities charge/ 

hoiis1ng unit 

.b. Addtt1onal utilities revenue 
from industries 

5. Sales Tax (if city has sales tax) 

1. Humber of in-migrant residents 
l Per capita city sales tax 

· 

collection 

b. Value of one-ti:re purchases 
of water-related equiprren� 

l Sales tax rate 

Additional Tax and Utilities Revenues 
(add 1 a-c.2a.3a.4 a-b.5 a-bJ 

Costs: Additional Public Expenditures 

·1. New Resident Public Services 

1. Total municipal oroperty tax 
� Municipal population 
I N1111l:>er of in-migrant residents 

e 

2. Utilities Costs 

a. Nunber of new housing units 
l Municipal utilities charge/ 

housing unit 

b. Industrial ut11it1es cost m 

Add1t1ona1 Municipal Expenses 
(add la. Z a�b) 

IET GAINS TO THE HUNICIPAL SECiOR 

(:C:b) 

(5-a} 

(5-b} 

' (1-1} 

(2-a) 

(2-b) 

Additional Tax and Utilities Revenue ___ _ 

a Additional Municipal Expenses 

a Net gains to the 111U11i cipa l sector 

111. Net Gains to the Township GovernCTent Sector 

Benefits: Add1t1ona1 Tax Revenues 

1. Residential Property Tax 

1. Number of new housin g  units 
I Average value of new housing 

unit 
l Taxable valuation rate 
l Township mill levy � 1000 

b. N�r of older ho112s 
X Average increase in value of 

older homes 
X Taxable valuation rate 
l Township mill levy ; 1000 

U-•J 

(l-b) 

c. Nurrt>er of home i11'4lrove�nts 
l Average valua ·of hane 

1�rovernent 
X Taxable valu·�ion rate 
I .Township mill levy ; 1000 

d. Ntanber of new resi dential lots 
X Average value of residential 

lot 
X Taxable valuation rate 
X Township mill levy f 1000 

•( Average i .acres/res lot 
X NLJ11ber of new res lots 
X Average value of agricult�ral 

land/acre 
X Taxabl e valuation rate 
l Township mill levy� 1000) 

(1-c) 

= 
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NET &AiliS TO THE TOWNSHIP SECTOR 

Add1t1onal Tax Revenues 
a Add1t1ona1 Township Expense 

., Net Gains to the township sectpr 

lY. Net Gains to the State Government Sector 

Benefits: Additional Tax Revenues 

1. State Sales Tax 

a. Number of in-mi qrant residents 
l Per Cap1ta sales tax collect�ons 

1n county 
• 

be Value of one-tine purchases 
of water-related equ1pr.ient 

l Sales tax rate 

IC£T GAINS TO THE STATE GOVER�ENT SECTOR 
(add l a-b) 

11-a) 

(1-b) 

Y. Net Gains tc the School District 

Benefits: Additional Tax Revenues 

1. R2s1dent1a1 ?rocerty 7Jx 

a. Number of n(-w housf ng units 
l Average value of new housi ng 

unit 
l Taxable valuatfon rate 
l School mill levy (non-ag) 

t 1000 

b. Nll'l'lber of older homes 
l Average increase 1n value of 

older homes 
X Taxable valuation rate 
l School mtll levy (non-ag) 

:- 1000 
• 

c. Nllllber of home 1 rr;:irovements 
l Average value of home 

1111>roYelll?nt 
l Taxable valuati on rate 
l School mill l evy (non-ag) 

: 1000 
• 

d. Nunber of new res1�e�tia1 lets 
I Ave rage value of res 1ot 
l Taxable valua tion rate 
l School mi ll levy (non ag 

! 1000 
- (Average I acres/res lot 
l N1111ber of new res 1 ots 

l X Average value of agri cultural 
land/acre 

l Taxable valuation rate 
l School mill levy (ag) ; 1000) 

. 

2. Agricultural Prooertz Tax 
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a. Number of acres of agricultural 
land 

I Ave rage increase in value of 
1gr1cultural land/acre 

l Taxable valuation rate 
l School mill levy (ag ) � 1000 

(1-6) 

U-cJ 

(1-d} 

(2-a) 

b • . Number of fannsteads (over 
10.000 assessed valuation­
excluding house & garage ) 

f Ave rage increase in value/ 
fa nnstead 

I Taxabl e valuat1on rate 
·x School mill levy (ag) ; 1000 

. 

c. Nunber of 1mol"'Oved fanr.steads 
(over 10,000 assessed �aluation­
excluding hous e & �arage) 

I Average value of irr,.irovement/ 
fannstead 

X Taxable valuation rate 
l School mill levy (ag) 7 1000 

. 

3. Industrial and/o r Business Prooertv Tax 

a. Number of new fndustries 
l Average investment/industry 

-X Taxable valuation rate 
X School mill levy (non-ag) 

: 1000 
IC 

4. Miscellaneous tax Revenue from New Residents 

a. Humber of 1n-miqrant residents 
X Average per capita miscellaneous 

· other school tax reven1.1e 

5. Gross Receipts Tax 

a. Gross receipts tax for 
rur�l water system 

G. Change in State Aid for New Students 

a. Change in state aid fer schools • 

7. Chan� in Federal Aid for "'ew Students 

1. Change in federal aid for 
schools 

Additional Tax and Aid Revenues 
{add l a-d. 2 a-c . 3a. 4a. 5a, 6a0 7a) 

Costs: Add1t1ona1 School Expense 

1. Operating Costs for New Students 

1. Nunber of new students 
l Average/student operating 

expense 

2. Capital Outlav for New Students 

a. Number of new students 
l Average annual school capi t�l 

outlay/student 

Additional School Expense 
(add la. 2a) 

NET GAINS TO SCHOOL OISiRICT 

Additional Tax Revenues 
.. Additional School £.xpense 

• 

• Jeet gains to the school district 

{2-oJ 

u:aj 

(4=a) 

(6-.i) 

11-a} 

--

(1-a) 

l2-a) 

----



APPENDIX I I  

PROCEDURES F OR ADJUS TING 

SAMPLE DATA 

Es t imat ion � Populat ion Expansion Fa ctor and Survey Response Ra te 

Samp le data ob tained f rom mail and personal  surveys must be converted 
fo r use as coe f ficients  in the s imulat ion model. Two mod i ficat ions are 
nece ssary :  

1 .  Sample data must  b e  expanded to populat ion data , and 
2 .  The port ion of the data at t ributable to the inf luence of the 

rural water  system must be ident i f ied. 
In this study , the following p rocedures was used : 

No . o f  res
E

onses 
from the m h sur­
vey for the j th x 
variab le in the 
kth government 
unit  

whe re 

Population Expan­
s ion Factor for kth 

government uni t  fo r X 
mth survey 

Survey 
Re sponse 
Rate for  
j th varia-
able 

Coe f ficient fo r 
use in s imulat ion 
model for j th vari­
ab le for k

t h gov­
e rnment unit  

Populat ion e xpansion factor  1 

Survey response rate  

sampling rate for members in  kth 
. f th government unit or  m survey 

n 
L 

i inf luence we ights  
number  o f  pos it ive response s  in  total samp le 

The populat ion expans ion factor whi ch is  used to expand sample data to 
populat ion data  was developed for each gove rnment uni t  for each survey. An 
overall samp ling rate for  members in each government unit  for each survey is  
available  f rom sample  select ion informat ion. The recip rocal of  the appro­
p riate sampling rate  is  then used as the factor  to expand the sample for 
each survey to the populat ion for the appropriate government uni t .  

A survey response rat e  was a l s o  developed for each variable for which 
re spondents  were asked to evaluate the influence of  the rural water  sys tem. 
The survey response rate ident if ies the est imated p roport ional inf luence of  
the  rural wate r syst em on  each of  these  variables as  indicated by  member 
re sponses to selected quest ions in each survey. The general p rocedure 
for develop ing each survey response rate was to ask each respondent if  a 
part icular change had occurred or  act ion had taken place . I f  so , did 
the rural wate r sys tem have no , some , or  much influence on the change or  
on  the ir decis ion to  init iate the act ion ? Responses were assigned weights  
of  0.0 fo r no inf luence , 0 . 5 for some inf luence , and 1 . 0  for much in flu­
ence. Fo r each ques t ion , thes e we ights were summed and divided by the num­
ber of  po s it ive responses as sho wn in equation ( 3) . 

The use  of  the population expans ion facto r and survey res pons e r a t e  c a n  

be illu s trat ed by applicat ion to a specific  case.  For examp le , in Brooki ngs  
County for the  personal survey , the overall samp ling rate for members , new 

( 1 )  

( 2 )  

(3) 

1 7  
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and old comb ined, is  1 0 . 44% . The reciprocal,  9 . 5 8 , is  then used to 
expand any sample numb ers from the personal survey to the populat ion con­
s is t ing of  all rural wat er sys t em members in Brookings County . Let ' s  
assume t wo Brookings County rural water members included in the sample 
report making home imp rovements. This sample number of  home improvements 
is  expanded to a populat ion est ima te by mult iplying it by the Brookings 
County per sonal survey populat ion expansion factor of  9 . 58 .  Thus , it is 
e s t imated that approximat ely 1 9  rural wa ter system members in Brookings 
County remodeled their homes in the period covered by the survey . 

The survey respons e rate  is  calculated f o r  the home improvement va ri­
able . The number of  members who indica t ed they had made home imp rovements 
is  2 7 . O f  these 2 7 , one respondent said the rural water sys tem had much 
inf luence on the decis ion to remodel and this re spons e was ass igned a 
weight of  1 . 0 .  Ano ther respondent s tated the rural water sys tem had some 
influence and that response was assigned a wei gh t  of 0 . 5 .  The rema ining 
25 respondents  stated the rura l water sys tem had no influence and thes e 
responses were ass igned a weight of  0 . 0 .  The sum o f  the we ights equals 
1 . 5 .  Thus , for the home improvement variable: 

Survey response rate = 1 . 5  
2 7  

. 05 5  

The populat ion e s t imate  f o r  Brookings County , 1 9 ,  is  mult ip l ied b y  the 
survey respons e ra te for the home imp rovement variable , . 05 5 , to  extract 
the number of  tho se home improveTient s att ribu table to t he inf luence of  
the rural water sys t em .  Or comb ining all of  the  steps , 

2 X 9 . 58 X . 05 5  = 1 . 05 (coefficient used for  the home 
improvement variable in the Brookings 
County s imulat ion model) 

( 4 )  

( 5 )  

This coeff icient is  used along wi th  the value o f  the home imp rovement to 
e s t imat e  the change in assessed valuation i n  Broo kings  County wh i ch resu l t s  
from home improvements undertaken because o f  the  ins tallat ion of  the ru ral 
water sys tem. For ins tance , if  the ave rage value of  home- improvement s is  
$ 3 , 250 , the increase  is  assessed valuation is  $ 3 , 250  times 1 . 05 or $ 3 , 4 1 2 .  
From this change , incr eases in tax revenues are calculated. 

Table 3 summariz es information info rmation on the survey respons e 
rate . All variables  obtained f rom ei ther the  mail o r  personal surveys in 
which the re spondent wa s asked to evalua te  the inf l uence o f  the  rural water 
sys tem are included. The number of respondent s in the ent i re sample who 
indica ted a positive response to ques t ions on each of  the above variab les 
are lis t ed und er "Number of  po s i t ive responses." The thi rd i t em in the  
table is  the survey response rate  for  each of  the  variables  along wi th the  
survey on  which it  is  ba sed.  
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Table 3 .  Summary o f  Survey Response Rates  by Variables  and Survey . 

Number of  Survey 
Variable Posi t ive Responses Response Rate  S urveya 

1 .  Number o f  new 9 
housing uni ts 

2 .  Number  of  o lder 38 
homes 43  

3 .  Number o f  home 2 7  
improvement s  1 1  

4 .  Number of  acres of 47 
agricultural land 

5 .  Number of f arms teads 38  

6 .  Number of  improved 2 5  
f arms teads 

7 .  Number of  inmigrants  7 8  
0 

Ins truments a Survey 
MS 
P S  
MSL 

Mai l  S urvey of  Township Res idents  
Personal Survey o f  Township Res idents  
Mai l Survey of  Lake Home Res ident s 
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