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Chapter 1
INTRODUCTIOR

The present status of rural water system development in South
Dakcta is summarized in this chapter. Then the mature of the policy
issuc and the research problem are described. Specific objectives of
this thesis are outlined. Finally an overview of the remaining chapters
is presented.

A rural community water system is a system for pipiung water from
a central water source to individq@l rural users. The service provided
to rural vesidents is eimilar to the water service provided to urban
resideits. In South Dakota, the legal organization for operating the
water system may be a political subdivision, such as a Water Users dis--
trict and Sanitary District, or it way be a non-profit corporation.

These systems began to be developed in South Dakota in the 1960's
and now there arc thirty systems in various stages of being proposed,
constructed, or in operation. The location of these systems can be best
shown by Map I. 7The systems are clustered to the east of the Black Hills,
along the western side of the Missouri River and adjacent to the eastern
berder and in the south eastern corner of the state.

The number of customers- in operational systems, those under con-

struction, and proposed systems are shown in Tables 1-1, I-2, and I-3.

1 . . . . .
- "For a discussion of the differences in these organizational
forms, sce F. F. Kerr and Leonard Nelson, ''Selecting a Legal Organiza-
tion to Administer the Affairs of a Community Sewer and/or Water System'.
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1. Aurora-Brule 9. TC &G 17. Atkedi 25. Vedblen

2. Tripn 10. Sioux 18. Amherst 26. Rapid Valley

3. Brookings-Deuel 11. Big Sioux 19. Lincoln 27. Wrisperinc Pines

4. Lyman-Jones 12. i4innehaha 20. Lakesice 28. Butle-Meade

5. Cheyenne 13. Horsehead 21. G1d Trail 29. Peno-Basin 33. South Lincoln
6. Herroca 14. Kingbrook 22. White River 30. B-v 34. Henson

7. Cascace 15. Johinson 23. Clay 31. East Gregery 35. Wood

8. Randall 16. Squaw Creek ¢4, Fex Ridge 32. Cedar 35. WEB



Table I-1. Number of Customers Of Operational Rural Water Systems

In South Dakota,

Rural Vater System

Tripp

TC & G

Sioux

Big Sioux
Squaw Creek
Amherst

Lincoln

Lakeside

Rapid Valley
Whispering Pines
Butte-Meade
Peno-Basin

Total

Rural 2,711

County

Tripp
Corson & Dewey

Codingfon & Hamlin
Moody

Pennington
Marshall

Lincoln

Peonington/lieade
Pennington
Pennington
Butte-ltieade
Pennington

Urban 1,027

No. of Custowers

Rural
Urban

Rural
Urban

Rural
Rural
Rural
Rural

Rural
Urban

Rural

Urban

Rural
Rural

Both 3,738

510
40

900

25

265
200G

21

Source: Souih Dakota Department of Natural Resources, June 1977




Table 1-2. Number Of Customers In Rural Water Systems Under Construc—

tion In South Dakota, 1977.

Rural Water System County

srookings-Deuel

Randall
Minnehaha

Kingbrook

Johnson

Fox Ridge

South Linceln

Total

- Brookings-Deuel

Charles Mix-Douglas
Minnehaha

Kingsbury-Brookings

Pennington

Ziebach-Dewey

Lincoln-Union

Rural 5,390 Urban 976

No. of
Expected Customers

Rural-Small Towus
9590

Rural 1,370
Rural 1,494

Rural 559
Urban 272

Rural 7

Rural 10
Urban 704

Rural 1,000

Both 6,360

Source: Scuth Dakota Department of Natural Resources, June 1977



Table T-3. Number Of Expected Customers For Proposed Rural Water
Systems.

Rural Water System County No. of Customers
Aurora-Brulc Brule Rural 369
Lyman--Joues Iyman-Jones Rural 652
Cheyenne Stanley & Haakon Rural 125
Urban 1,000
Hermosa Custer Rural 22
Cascade Fall River Rural 20
01d Trail Hazlkon Rural 8-15
White River Mellette
Clay Clay-Unicn ural 947
Urban 30
Veblen Marshall Rurai 12
B--Y Bon Hemme & Yankton Rural 800
& Hutchinson Uriban 870
East Cregory Gregory Rural 172
Cedar Peanington--Jackson Rural 14
Hanson Hanson--Davison Rural 600

Urban 1,200

Wood Mellette Rural 50
Urban 200
WED walworth » Rural 12,15¢
Edmunds Urban 52,952
Brown
Campbell
Day
Spink
Total Rural 15,962 Urban 56,252 Both 72,214

Sourcec: South Dakota Department of Matural Resources, June 1977
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Twelve systems are currently delivering water to customers. Their
size ranges {irom 5 to 900 members. In total, 2,711 rural customers and
1,027 urban customers are served by these twelve systems. Seven addi-
tional svstens have been organirzed and construction is in progress.

They will secrve an additional 6,366 customers. Feourteen other systems
have complcted some or all of the organizational work and await funding.
These systeins will serve an estimated 72,214 customers. The total num-—
ber of customcrs that will be served by cowmpleted systems, those under
construction, and proposed systems is 82,318. If each hock-up serves an
average cf 3 people a total of 240,954 perscus will be scrved by these
systemws or approximately 35 percent of the state's population.2

Theve were many events leading to the development of the ruval
compunity water systems in South Dakota. These systems were instituted
by state and federal legislation enabling erganizations to form a polit-
ical subdiviszion or incourporate for the purpose of distributing water in
rural areas. Their development was encouraged by lean programs through
the Farmers Home Administration, state government and other sources.
Advances in technology, like the polyvinyl chloride pipe and new tech-
niques for burying the pipe, reduced the cost of the systems so they
became feasible in even sparsley populated areas in South Dakota. While
these events malke possible and encouraged the development of rural water

systems, the initiative wnust be taken by a local organization to plan,

2
Additional detail on these systems is provided in Appendix A.
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build and operate a system.

The Policy Issue

Recently urbtan planners have suggested that rural water sysiems
may have negative impacts on local units of government. Likewice they
bhave suggested that urban centers near thase vural ereas may suffer from
an out-migration of current residents to live in more attractive rural
areas.

Fropoecals have been nade to give the urban center a voice in the
location and establishment of rural water systems. Some rural water
system cdireciors fear that this procedure would retard or halt the de-
velopment of theiv systems.

Osie of the key unanswered questions is: what impacts do rural
vater systems have on local units of governments' public finances? 7o
answer this question it is first necessarvy to examing sc%eral more fun-
damental issues, including the reasons neople join rural water systoms.

Reasons for joining rural water systems in North Dakota were ex-
amined by William C. Nelson and Clayton O. Hoffman.a Listed by order
of importance, the reasons they found for individuals were the following:
convenience, increased quantity of water, stable quantity of water,

community pressure, cost of hauling water, improved quality of water,

2

3 .

For a discussion on organizing a rural water system sec: Kerr,
F. F., Sequence of Ivents in Community Scwer and/or Water Service
Development, Cooperative Extension Service, S.D.S.U., Brookings, South

Dakota, #FS538, November 1972.

4
Nelson, William C., Hoffman, Clayton O., Rural Water Users Assoc--

iaticns in North Dakota - Why? How? Who? Agricultural Economics Report
No. 105, North Dakota State University, Targo, 1975.




effect on hcusing value, effect on land value, cost of well, and 2 reserve
supply of water.

The above advantages of a rural water system nmay encourage people
to move into rural arecas served by these systems. In arecas close to
urban centers there may be people who will move dn rezponse to the de-
velopment of a rural water system, FPlanners bave expressed concern that
population movement due tc rural water systems may have a negative impact
on the financial standing of local units of government. An increase in
the nmumber of residoente way increase total expenditures for governwent
services., A change in the composition of the population resulting from
additional non-fairm residents may incvease oxpenditures made for each
person in the area. The inerezse in expenditures for new residents may
not be matched by the increase in revepues derived from the new residents.

1 would have an adverse effect on leocal goverament finances

—_

This sitvatio
and the cviginal local residents.

The influence of a ryural watcer system on the local uvnits of
goverument involves more than changes in population. The value of many
items included in the tax base may be affected by the initiation of a
rural water system. The market value of houses served by the water
system may increase. The potential of using land for residential pur-
poses may increase recidential land value. Any increased livestock
productivity or improved farm management may be capitalized in agri-
cultural land values over time. Effects on the tax base through changes
in property values should be included in a study of the impact of a

rural water system on the financial status of local units of government.




Objectives of This Study

The overall purpose of this study is to estimate selected impacts
of a rural commmity water system on variables which may influcnce the
fiscal status of loral units of government. All of the dimpacts that may
result fiouw a vater system are nof censicdered by this study. Only selected
impacts which influence the revenues ov expenditures of local units of
.governmeur are includad.  The vaviables to be estimated correspond to
tlic epecific cbjectives given below.

A. Estiwate the change in agijcultural Jand values due to the

rural water system.

k. DNstdmate the change in the value of residentiol acresges du=

te the rural water system.

C. Istimate the change in the valuve of housing due te the ruial

vater systemn.

D. Estimete the change in the nunber of residents due to the

ruoral watoer system.

5. Estimate the change in the numbev of students due to the rural

vater system.
These estimates will provide information necessary to simulate

impacts of rural water systems on the fiscal status of local units of

government.

QOverview of Thesis

This chapter has included a description of South Dakota rural
water systews, the policy issue and research problem, and the objectives

of this study in relation to that problem. A review of literature on
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other rural water systems research is the content of the second chapter.
The third chapter describes the research methods used in this study. In
the fourth chapter, the analysis and interpretation of the data is pre-
sented; and conclusion and recommendations are presented in the last

chapter.



Chapter II
REVIEW OF LITERATURE

With the introduction of rural community water systems into South
Dakota, the living conditions of individuals in rural areas may change
in various ways. Some aspects of these changes have been investigated
by researchers in other areas. While their results are based on other
areas, the types of changes they reported nay be expected in South Da-
kota. This chapter will review the results of studies made on other
rural water systems.

A yural community water system provides water for domestic and
livestock uses. Tor the agricultural sector of the rural economy, the
major jmpact of a rural water system is on changes in income derived
through livestock production. Field irrigation is seldom allowed from
rural water systems. Thus, the income frow grain crops is not affected.

In addition to increased livestock production, rural water sys-—
tems may reduce costs and incenveniences of private domestic water scurces.
This may stimulate additional residential development. The increased
agricultural production and the increased competition for residential
development sites may lead to higher land values. Research on each of

these impacts will now be explored in more depth.

Jiivestock Production

From a study made of one rural water system in Kansas, forty-
three percent of the respondents who specialized in livestock produc-

tion indicated they increased their livestock numbers because of the
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rural water s'stem.l The estimated value of the increases in all classes
of livestock, including dairy, beef and feeding cattle and hogs, was
over $150,000 over a six year pericod.

A University of Missouri s?udyz reported that in one rural area,
seven percent of the farmers increased their cattle herds because of the
assured source of water. Also, three percent of the farmers increased
their number of hogs. With these changes in livestock practices, there
was no change reported in cash crops grown in the area. As suggested
before, a rural community water system may affect livestock production,
but rarely chaanges cropping practices.

In both the Kansas and Missouri study, respondents were asked to
estimate the change in livestock in numbers of head handled as a result
of being on a rural water system. While individuals ought to be aware
of the total cliange in livestock numbers it may be difficult for them to
accurately respond to this type of inquiry. Many other factors may lead
to changes in total numbers of livestock, including prices of the live-
stock, prices of feeds, cost of labor, availability of financing. If
these factors had changed since the rural water system was introduced,
it may be difficult for an individual to determine the percentage of the

total change which can be attributed to each factor.

1Smythe, Patrick E.; Economic Tmpact of a Rural Water District.
Community Resource Development, Department of Economics, Kansas State
University, Manhatten, Kansas, #C-409, August 1969, p. 4.

2Blasc, Melvin G.; Matson, Arthur J.; Green, Parman R.; McNabb,
Coy G.; Public Water Supply Districts, Impacts In Two Areas. Cooperative
Extension Service, University of Missouri, Columbia, Missouri, #MP268,
February 1972, p. 4.
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However, this direct approach has an advantage of avoiding the
problems inherent in selecting control areas or designing a regression
model which captures the impact of the rural water system.

Previcus research suggests that there may be increases in income
from improved livestock productiou due to a rursl water system. As
these impacts are realized, the value of land in that area may increase

in response to these benefits.

Land Values

In Kansas, the change in land value attributable to a rural water
system was estimated in two different ways by Patrick Smythe.3 From a
questionnaire that asked how land values had changed due to the rural
water system, ninty-three percent indicated prices had increased. The

4
average of these estimates was $26.47 per acre. Seven percent indi-

cated there had been no change attributable to the rural water systemn.
The other estimate of change in Jand values came frem the ccmpari-

son of actual land sales from within the area served to a nearby area.

The comparison showed that there were fewer sales of land within the

area served, and that land values averaged $43.50 per acre more iu the

rural water system area. Although no controls for other factors affect-

ing land values were used in this study, it suggests that a rural water

system increases land values in the area served.

3 .
Smythe, op. cit., p. 3.

aNote: This system had been in operation slightly over six years
serving 97 members, of which 607 responded to this 1969 questionnaire.
Respondent's estimates of increases were $27.68 for cropland and $22.00
for pastureland.

3276156
SOUTH DAKOTA STATE UNIVERSITY LIBRARY
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In a rural water.system in North Dakota, 0.8 and 2.6 percent of
menbers and nen-members respectively felt that land values had increased
as a result of the rural watecr system.S

In the one Kansas experiment and the case in North Dakota, the
research procedure used to estiﬁate the impact of rural water systems
on land involved respondent cstimates. In the other Kansas study, no
check was made as to how similar land prices were before the rural water
system was installed. Also, no control was made {or other factors that
may influence land prices in the two areas.

Aloug with increascs of livestock production and land values, the
presence of a rural water system may affect aspects of the households
served. Cosl reductions from using a rural water system compared to
alternative water supplies is an impact that varies with the alternative

supplies available.

Cost Reductions

In Kansas, Patrick Smythe bas reported that rural water systems
are less expensive to use than hauling wvater. In a survey conducted by
the Farmers Home Administration in Kansas, eighty-five percent of the
users of rural water systems indicated they had previously hauled water
averaging 84 miles per mouth. Using recent mid-west studies that esti-

mated trucking expenses at 30¢ per mile, Smythe estimated that the rural

SNalson, William C., Colla Janecek, Richard L. Witz, Evaluation
of North Daketa's TFirst Rural Water Svstem, North Dakota Agricultural
Experiment Station, Research Report No. 65, North Dakota State Univer-
sity, Fargo, North Dakota, July 1976. p. 23-25.

6Smythe, op. cit., pp. 3-4.
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water system saved users én average of $302.40 a year from trucking
costs alone.

Depending on the cost of existing water supplies, a rural water
system may reduce the water costs. From a study of two water systems in
Missouri, the average cost of hauling water and the average cost of
water from a rural water system were almost the same on one system, a-
.round $2.10 per thousand gallons, but these costs differed by over $3.00
on the other system, $5.57 per thousaud gallons of water hauled cempared
to $2.22 from the rural water system.7

In a stuldy of the first rural water systewr in North Dakceta, a
comparison was made to show the cost of a 1rural water system to various
alternative water supplies. Table 4 shows the cost per month of ob-
faining vater from a North Dakota rural water system, private wells, and
commercially hauled water. At 5,000 gallons per montl, the rural water
system is less cxpensive than wellc whiich are 200 {eet or deeper. At
10,000 gallons the rural water system charge is Jess than all wells of
300 feet deplh or greater. Wells were estimated to be less expensive at
25,000 gallons or greater. At all levels the rural water system charge

was less than the estimated charge for commercial hauling.8

7Blase, et. al., op. cit., Pp. 3-4.

8Nelson, ct. al., op. cit., p. 67.
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Table 11-1. Number Of People And Livestock Supported By Various Levels
O0f Water Use Per Month And Cost Per Month.

GCallons Per Month

5,000 10, 000 25,000 432,000
Consumers »
People 3.33 6.67 16.67 288.00
Stecrs 13.88 27.78 69. 44 1,200.00
Dry Cows 1.1 22.22 55.55 960.00
Milking Cows 4.76 9.52 23.81 411.43
Hogs 41.67 83.33 208.33 3,600.00
Cost Per Mourh
100-¥oot Well $ 20.70 $ 21.C0 $ 21.30 $ 34.80
200-Yoot Well 25.80 26.10 26.40 39,920
300-~Foot Well 38.40 38.70 39.00 52.50
Rural Water System $ 23.10 $ 34.20 $ 55.50 $ 462.60
Commercial Hauled $ 36.30 $ 72.30 $180.90 $ 3,127.68

Water ($7.24/
1,000 gai.)

SOURCE: Nelson, Williaw C., N.E. Toman, and C.0. Hoffman, "Impact of
Rural VWaler Systems in North Daskota,' paper presented to the
North Dakota Socicty of Farm Maunegers and Appraisers, Fargo,
January 5, 1976.
N S
i the same North Dakota study,” the four most important reasons
for joining a watey association were convenience, increased quantity of
water, stable quantity of water, and community pressure. The fifth most
significant reason given by respondants was the cost of hauling water.

These results suggest that as well as reducing the cost of water supplies,

a rural water system may improve the quality of rural living conditions.

9Nelson, William C., Hoffman, Clayton O., Rural Water Users asso-
ciations in North Dakota, Why? How? Who? WNorth Dakota Agricultural Ex-

periment Station, N.D.S.U., North Dakota, #105, March 1975.
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Standard of Living
A ruaral water system may result in a change of water consumption
affecting the water uscrs general living conditions. In Mississippi,
Landry, Carteir, and Williams point the reduction in the number of house-
holds witlicut water as one impact of the introduction of a rural water
progran.
"In 1950 approximately 30% of Mississippi house-
holds were without a water supply. By 1960, this
figure haed been reduced to about 28 percent and in
1970, further reduced to approximately 14 percent.
The large number of water systems constructed
since the program's beginning in 1962 thru 1970
o doubt made a marked contributicen in the reduc-
tion of the nunber of houscholds clacssified a3

having no water supply between 1960 and 1970

Census of lousing.''*

In Missouri, reports from two systems, one in a precdominately rur-
al avea and the other in a rural--urban fringe area showed differing in-
creases in water consumption.ll Estimates of average consumption per
user were wade for peoplz who had previously hauled water and compared
to the average consumption per ucscer after installation of the rural
water system. Of the respondents in the rural area, forty percent had
previously hauled water, and thirty percent of the respondents from the
rural-urban fringe area had hauled water. The percentage of the hauled
water usod for domestic purposes was estimated at eighty-five percent

for the urban fringe area.

lOLandry, Brenda M.; Cartee, Charles P.; Williams, D.C., Jr.;
Economic and Related Impacts of Rural Water Systems In Mississippi.
Water Resources lnstitute, Mississippi State University, Mississippi
State, Mississippi, July 1973, p. 39.

Blase, et. al., op. cit., p. 3-4.
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Average monthly consumption per uscer increased in the rural area
from 4,283 to 4,667 even though the cost of hauling water in that area
was closze to the cost of water from the rural system. Tn the rural-
urban {ringe area where the cost of hauling water was more than double
the cost from the rural water system, the estimated average moathly
consumption per user increased thirty-seven percent, from 2,218 gallous
to 3,031 gallons. The latter change in water consumptﬁon can be related
to reduced water costs. Put in the first case, where costs vere the
same, the change in consuwmptien appears Lc be related to improved coii-
venience or water quality.

1f a water system delivers pure water in a dependable and con-
venient way, then water using appliances may be used more. William

. 12 ..
Nelson and Clayton loffman asked users of a new water system in North
Dakota what appliances they expected to buy after the water association
began. Responses covered autonatic clethes washers (26%), water soft-
eners (287), elecctric water heaters (22%) and other related appliances.
If these sample percentages held for all 1,230 members of the water
association, and actual purchases matcled the reported expectations, the
value of thesc new water related appliances, based on 1973 Montgomery
Ward prices, would be over $300,000. The problem with this estimate is
that it is based on cxpectations rather than actual purchases. In con-
trast to expected purchases reported in North Dakota, Smythe reported

that in one new water association in Kansas, purchases of vater

12Nelson, op. cit., p. 8.



related applicences that approximately gixty respondents indicated they
had actually purchased as a result of the rural water system were
estimated at $l35,000.13

Both of these studies reported cstimaltes based on survey respon-
dents indicated purchases related to the introduction of a rural water
system. A problem with this is that other factors may affect the pur—
chasing of new applisnces. Prices may fluctuate on new appliances or
old ones wear out. DBesides these cther comsiderations, respondants an-
swers may be biacsed by their attitude towards the rural water systen.

Addition of new eppliances way be accompaniaed by home improve-
nents. A study conducted in Missouri, veported that for memwmbers in one
rural county who made home iwprovements, the investment averaged at a
value of $677?, and for a rural-urban fringe area, the average iuvestmen

14

wvas $1,126.

Nelson et.al. reported that 20.6 percent cof the members of the

North Dalkota system remodeled theilr homes cowmpaved to only 7.7 percent

15
of the non-meunbers.

These results are consistent with the view that investments will
be higher in areas with water systems. One reason this may occur is
that home euners feel home improvement investments will appreciate more
rapidly in areas with a rural water system.

The approach uscd in this study is inadequate to test this

3Smythe, op. cit., p. 5.

lABlase, et. al., op. cit., pp. 3-4.

15No.lson, op. cit., pp.

19
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hypothesis. Pogsibly a positive relationship between home improvements
and membership in a rural water system exists because individuals in
areas with higher incomes both join the water system and remodel their
homes. To test the hypothesis that remodeling is a result of the new

t lcecast bLe necessary to centrol for income.

)

system it would ¢
As rural water systems have an impact on home improvements, they
may also affect the building of new homes for the existing residenis, ov

encourage new residents.

New Housing

v .16

In Mississippi, a survey of water associations reported over
5,000 new housce, not including increases in trailer parks and mobile
homes. Ninty-six percent of these houses were served by the rival water
system.  Rural water systems did not cause all this increase in housing,
as patterns of inciease sewined to depend upon proximity of comnercial or
industrial centeis to areas cecrved by vater systems. However, one third
of the respoading associations indicated that increased housing within
their area was alt least partially attributable to the increase to the
water systems. TForty-five of three hundred and sixteen water assoccia-
tions indicated new housing planned for construction pending extension
of existing systems. These estimates may be overstated by the
water associations as they promote their own systems.

Several asscciations in Mississippi held the opinion that in cer-

tain rural areas, water associations helped stabilize population num-

6
Landry, et. al., op. cit., pp. 14-21.
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bers,17

New Residents

In two areas of Missouri, one a rural area and the other a rural-

urban fringe area, population nmovement in response to rural water sys-—

1
tems was noted. One hundred and twelwve new resideants couprised twenty-
five percent of the responses to & questionnaive in rural Bartou County.
Of the new residents, thirteen percent said the planned or existing
vater system influenced their decision to move to that county. In the
other arca, Doone County, 82 respondents (407%) were new residents after
installation of the water system. Of these 82 new residents, twenly-one
percent indicated their decision to move to hoone County had been in-
fluenced by ithe rural water systeom.

It has been suggzested that rural water systems near urban centers
attract non- faorn residents te the rural area. One wav to examine this
would be to determine whether rural water systems near urbau centers
grow more rapidly than similar systems located further {rom urban areas.

Facteors affecting growth of rural water systems were documented

19 '
by Gordon R. Sloggett and Daniel D. Badger. They looked at age of the

system, income of users, and distance to nearest growth center. Only

distance was found statistically significant at the one percent level.

7
. Ibid. p. 38.

8Blase, et. al., op. cit., pp. 3-4.

QSloggett, Cordon R.; Badger, Daniel D.:; Economics and Growth of
Rural Water Systems in Oklahoma. Agricultural Experiment Station, Okla-
homa State University, U.S.D.A., Bulletin B-716, pp. 23-25.
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Distance explained about fifteen percent of the variation of growth be-~
tween systems. The authors' reporicd that the growth rate fell by .385
percent for cach mile between the edge of the growth center and the edge

of the area served by thc rural water system.

study are: "Characteristics of growth centers near the system; philosophy
of water systoms nanagement and/or landowners towards growth; and phy-
sical capacity of the system to serve more customers.'

While this suggests that rural water systems may attract new non-
farm vural residences, information was not collected on the specific type
of new custowmer. It is likely that much of this growth is dae to nov-farm
rural residents. However, not all farwers sign vp initially, so without
specific data on the type of vser it is difficult to draw firm conclu-

silons.

Summzry

The purpose of this chapter is to review studies made on the iwe-
pacts of rural water syctems. This chapter does not review all the
available literature on rural water systems. Rather it focuses on
studies measuring the effects of rurzl water systems on livestock pro-
duction, land values, reduction of water costs, living conditions, new
housing, and new residents. Although unot all the reported results are
the same or conclusive, the information suggests the effects that a rural
water system may have on these variables.

Briefly, a rural water system may allow expanded livestock pro-
duction, and encourage higher land values. Depending on the type and the

cost of alternative water supplies, the use of a rural water system may



improve living conditions and reduce water costs. New housing ard new
residents way result from the introduction of a rural water system. -
The studies raviewed provide some empirical support for these hy-
potheses. Lowever, cach study suffers from one or more weaknesses in
its research methods. Consequentﬁy, firm conclusions cannot be drawn
from the results. In this study an attempt is made to overcome some

of the weaknesses in the previous work. The next chapter describes

the research methods usced in this study.

23



Chapter T1IIl
RESEARCH METHODS

Conceptual Framework

The question raised in the first chapter was: How will
a rural water system affcct the finances of local units of government?
New residents may be drawa to the area by the water system and may re-
quire increased cxpenditures. On the other hand, additional housing
for the new resicdents would add to the tax base. The value of existing
housing and land may incrcase as a result of the rural wvater system.
This would also add to the property value included in tlhie tax base.

Any inrcrease in the tax basc will result in a proportionate increase
in the revernues to local vuits of goverruent. Will the additienal ex-~
penditures exceed the revenucs gained or vice versa?

The advent of a vural community water system can be related to the
finances of Jeccal government by a conceptual framework. The purposc of
this section is to develop a conceptual model to use for this study.

The finances of local units of government can be separated by
revenues and expenditures. Property tax revenues depend on the assessed
market value of the tax base, the assessment/sales ratio used to deter-
mine the tsxable value of the property and the mill levy, or rate at
which tax is charged against the taxable valuation. Expenditure of lo-
cal units of government depends on the projects and programs initiated
through the political process. Both the number of people served and
the quality of service demanded influence the level of expenditures.

The impact of a rural water system on the value of property included in
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the tax base will be discussed first. The mill levy, which is deter—
mined through the political process, will be discussed with expenditures.
Yroperty values will be affected by resl and pecuniary gains.
eal impacts on property values due to a rural water system come {rom
reductions in cost of water usce and inciesses in livestock productivity.
As indicated in the literatu e rveview, rural water systems may result
in lower investment aud operating costs for & water supply, depending on
an individual's altcernatives for a water supply. Af the water system
provides better quality water than alternative supplies, the usable
lifetime of water related appliences may be incrcased. This would
spread cut the time period in which the dinvestment must pay for jtself
and reduce the cost of using it at any one tiwe. Actual gsins in live-
stock production may be realized by expanded herd sizes on the same

farm, increased gains per hcead dus to the dimproved quantity and quality

3
[}

of water, and the use of labor saving equipient such as automatic live-
stock wateving tanks. These real changes in water costs and livestock
productivity may be capitalized into either Jand values or farm build-
ing values. TIncreases in the market value of these jtems wculd expand

the tax basc of local vnits of governwent.

The cther way the tax base of lecal urits of goverament may be

()]

affected by the developrient of a rural water systcm is through pecuniary
gains for land, farm buildings or housing. These price changes are the
result of changes in demand for these items in response to the real or

perceived changes in the quality of rural living and agricultural pro-

duction resulting from the services of a2 rural water system. This can

be iliustrared in the following manner. Assume the rural community wa-
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ter system delivers cleaner, purer water, at a price falling below thc
effective demand for water, at least for many individuals: the con-

sumer surplus will increase the demand for living within that area.

The same illustration can be given for other features of the rural water
system, such as the enlarged available supply of water, the convenience
of pressurized water supply and the security of a dependable water sup-
Ply. As people realize these additional features, or perceive that these
features may be available through a ruial cowmunity water system, they
may have an Increased desire to live and work in that area. The extent
to which this will happen will depend on individusl's tastes and pre-
frences in water consumption and water related activities. If the de-
mand for living in this arca does increase, the market prices for resi-
dentisl acreages and agricultural land v.ill bLe bid up. This will en~
large the tax base and tax revenues.

On the other side cre changes in expenditures related to the rur-
al water systems. The level of expenditures by local units of government
is related te the number of people served in that arca and the demands
of these people for government services as expressed through the polit-
ical process. The services of a rural community water system are ex-
pected to change the population that local units of government must
serve. As the number of residents increases, total expenditures by
local units of government will increase, assuming no eccnomies of
scale in the services provided nor shifts in effective demand.

As population changes, the demand for local government

services may change. This may occur because immigrants may desire

‘services from local government that are similar to those pro-
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vided in urban areas. 1t has bceen svgpested that immigrants may also
be mofe influential in the expression of desires through the nolitical
Process. If these hypothescs are valid, the effective demand for local
services may increase. However, there is no & priori reason to

expect this incrcase. Imnigrants may wove to the countiy to avoid
higher urben taxee. 1f o, they may be willing to accept lower levels
of services. Even if immigrants desire higher levels of expenditures,
their influence or numbers may be insufficient to achieve this. The
age distuibution of the immigrante would also influence their demands.

Operationally, the changes in eliective demand will be examined
through expenditures per capita (or per student) &s a proxy for demand.
This operational definition is justificd i{ the avevage and original
-costs for local services are identical. For the small shifis in sevvice
gize requived it is unlikely that economics or dis—cconomies of’scale
will be expericnced.

This conceptual frarcwork shows the relaticenship belween the
creation of 2 rural water system and correspondiung changes in revenues
and cxpenditures of local units of government. 7This model does not
take into account all the impacts of a rural community water system or
changes in financial status of local government. Only those impacts

that are directly related to local government are considered.

Scope

This study estimates the impacts of a rural community water

RS

system on seclected variable which influence the fiscal status of local

units of government. This study is not an analysis of all the bene-
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ficial and adverse effects which may result from the formation of a
rural water system. Tt is limited to thore vaviables that influence the
revenue and expenditures of local units of government. A complete
analysis should estimatc the economic value of water supplied for indus-
trial and commercial uses, the value of Isbor and other resources used
in construction and opevation of the system, and the impacts on environ-
‘mental quality. Trom a regional point of wview, the not income generated
frow constructicn expenditures and now resideuts would be considerved a
benefit of thc system. loweve,, it is beyoad the scope or the resources
of this stuldy to ccllect information on these influences of a rvural water
system. Therefore, only the impacts of a water system on five selected
variables are considercd.

1. Market value of agricultural Jand.

2. Market value of residentiasl land.

3. Market value of rural housing.

4. Number of residents,

5. Number of school chiidren.

These are the primary public finance variables which a rural
water system might affect. Given these estimates it would be possible

to simulzte the impacts on local revenues and expenditures under cur-

rent couditions.

Next the methods used to measure these impacts will be discussed.

anpling Procedure and Data Treatment

The Operations]l Framework, S

This section describes the operational framework used in this study.

It is the applied part of the conceptual framework as limited by the

scope of the study. The concepts and methods of the sampling procedure
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used in this survey are presented next. Last, the coding and data pro-
cessing are discussed.

Ivplications of the conceptual framework outlined abhove are
relevaut to local units of government in an area served by a rural water
eystem and in a nearby uvrban cecuter. The scope of this thesis is
confined, however, to the estimation of impacts within the one area
modeled. The parametors estimugcd may b2 particular to this one rural
water systen. However, the types of relationships described here may
exist for other rural water systems in similar areas.

The uwiit of obscrvation or uait of measurement for this study is
the membeirship of the Tiincoln Ruresl] Water Syctew, This water systoem
1.

comes to the southern cdoe of Sicux Falls. The dnfluence of a water
w

systen on the finances of local units of government would be obsexved by
changes in individuals' financial and residernial situation. The con-
ceptual {ramework explains the relationship of the rural waier system to
changes in rcsidency and water vse habits of effected families. The
survey populacion consists of all the members of Lincoln KRural Water
System and a nearby control area. The control group consists of all
rural residents in Benton, Wayne and Split Rock towncships. These town-
ships were chosen for their close proximity (o Sioux Falls. It is

thought that variables exogenous to this study would be similar in beth

areas. The USDA Soil Conservation Service (SCS) classifies land resources,

1 . )
Data was also collected for the TC&G Water System in Corson-
Dewey Ceunty. The data are not analyzed in this thesis.
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Map III-1. lLocation Of Lincoln Rural Water System And The Control Area,
Benton, Split Rock And Wayne Townships, Minnehaha County,
South bakota.
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land use and types of farming. According to the SCS, the study and con-
trol areas are in the same land type and use cléssifications.z The
location of the study and control areas are shown on Map I11I-1.
‘he sampling fi1ame is the actual list tha he sampling units are
Th ling tt tual list that the sampli hits are
awn {rom, ‘he 1list of wembers came dirvectly from the raral water
dr ir The list of bet ! tly fr the 1T 1 t
associaticen. The list of residents for the control area came {rom the
"At]'o fT\“” 1 ' LS ll3 2 L . N . -0 o e .
las of Minnehaha County, S.0D. This li<t in effect defines the
survey population.
The sawpling method used is an approximetion of a longitudial study.
On some questions, 1esporndents were ecked to provide information from
1970 and 1975. The sampling design is @ stratified-raudom model. Be-
cause some of the questions cn the questicnnaire were aimed at indivi-~

duals specializing in livestock preduction, farmers were sceperared dnto

0

Vater Svstem,

’

a special grvoup for survey purpeses. For Lincoln Rural
information as to which menhers had livestock was provided by the

association. I'or the contrel, a list of people in agricuvlture, including
livestock producers, was obtained from the Minnehaha CounlLy Extension
Agent. Approximately thirty percent of all the people on the lists for

both areas were sent questionnaires. Of thesc, 41.5 percent were farmers

or livestock producers. The others were non-farming rural residents.

Concerning the Pé@f)n and Resources of Scuth Dakota. Office of Executive
Management, South Dakota State Planning Burecau, 1976, p. 56.

2South Dakota Facts: An Abstract of statistics and Graphics

3Atlas of Minnehaha County, South Dakota, Midland Atlas Company,

Inc., Milbank, South Dakota.
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This prccedure bhelped assure a balanced proportion of. non-agriculture
rural fesidents in the survey.

Alphabetical lists of persons within the populations sampled were
numbered in scquence.  Then names were dravn by use of a random numbers
table. The complation rate for usable questionnaires sent to the study
area was G2 out of 130, or 47.7%. The nurbers of farm and non-farm
responses were 18 and 16, respectively. 1n the control, the completion
rate was 34 out of 118, or 28.87%. The nunbers of farm aunud non-farm
responses were 30 and 32, rcspectively. The overall cowpletion rate was
96 out of 248, or 38.7%Z. While the coapliction 1ate is satisfactory,
because not eveivone answered all the quesiion, the responses from some

ot

subgroups were not sufficient to allow statistical

ot
)
1)
+

h
w

s of significance.

Datra were coliccted by o questicnnaire that asked the respondents

to estimate values of agricuitural land, residential acrcages, and house
valuez. Taosc surveyed who lived within the study area were asked to

s that they attribuced to the rural

estimate the changes in thesce value
water system. The questiounaire also containad a question asking if the
rural water system influenced their decision to live in that area. (A

copy of the aquestionnaire is showm in Appendix B.) The specific questiomns

used for estimation and hypothesis testing are presented and discussed in

the following chapter.
Cther infoimation, like alternative supplies and water consump--

tion rates, was alse collectcd. Some of this information was not used

in this thesis, but was collected for use by the $.D.S.U. Cooperative

Extension Service.

The data were processed by the Statistical Package for Social
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Sciencez. Except where noted otherwisc, statistics reported were estimated
by the formulas bLuilt dinto the package. Coasiderable effort was put into
the data clean-up process Lo prevent crro s in coding and keypunching from
being used in the analysis. For closed ecnded questions, this was easy

to do because of the limited nuwber of responses. Answers to open ended
questions that categorically did not fit the question werc dropped.

In this scction the conceptual {ramework for analysis of the
problem situation and the procedurcs for collecting end analyzing primary
information on changes in living pattciuns that affect the revenues and
expenditures of local units of governmant were outlined. Results of

the data collection and analysis arc reported in the next chapter.



Chapter IV
SURVEY SUMMARY AND STATISTICAL ANALYSES

The relatiounships of a rural vater system to five selected variables
affecting local units of goverament are studied on the bLasis of available

wusing values, agricultural

vles ave: acreage values

data. Thesc varial

b

-

“land values, the number of new residents and new students. Where possible,
the statistical significance of theec relations are tested. IHowever,
all the relations arc estimated.
The rationale for each estimate and hypothiesis 1s prescnted.
Then the operationa) francwork, definitions, and type of data used to

test the hypotliesis are described. Where pessible, each impasct was

[0}
bs

respondent 's est linetes

o
n

estimated with three differcnt approach
impacts, experimental design and regression analysis. An interpretation

of the resulis is given to show the strengths and weaknesses of each type

of test used. Finally, estimates of cach impact are made.

Rural Acreages
With the developmenit of a rural waler system, the value of land
used for residential acreages is expected to increase. Several studies
where this result was found are cited in the literature review. In
this section, the rationale for this theorized change in the value of
acreages is presented. Inforwmation on the value of acreages collected
in the study areca and in a neighboring control area is described, and

regression analysis is performed. This shows the relationship of

changes in acreage values and the existence of a rural water system while

holding other variables constant.
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Conceptuil Justification Of Hypothesis

The development of a rural water systew may be associated with

the increase in value of rural acreages. The use of water from a rural

water system may be lcss expensive than alternative supplies. The demand
for acreages with rural water systems may be higher than for other

similar acreages.
The cost of existing watcer supplies varies frowm one area to

P}

another. 1In the case where a r1ural water system is less expensive than
alternativce, the cost reductions nay be bid into the value of the
acreage. While this may not always Le the case, it is assvwmed that the
private cost of a rural water system is at least comparable to the average
cost of alternative supplies. Even if costls are noi rveduced, thera are
‘other aspecis of a rurcl water eysten that nay be prefoerred over other

water supplies.

The rural weicr system provides treated water to cach member through

a pressurized line. This water may be purer and better tasting than

well water. Jven where this is not the case, the similarity of a rural
water system to municipal water systems may be more appealing to pecple

who are used to such services. The demand for a rural acreage with these
services may be highecr than for other similar acreages. For these reasons,

the value of ruvral acreages can be expected to increase with the development

of a rural water system.

Hypothesis

Formally, the null and alternative hypothesis are expressed in

the following form.
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Null hypothesis: The establishment of a rural water system does
not increase the value of land used for rural acreages.
Alternative hypothesis: The establishment of a rural water sys-

ter does increase the value of land used for rural acreages.

Hypotliesis Testing
The values of rural acredges vary with many factore other than the
rural water system. 7To understand the iwpact of a rural water system on
acreages, several rescarch methods were used. First, members were asked
to estimate the percent change in value of acreages that they attribute
to the rurel water system. Aecond, the change in the value of acrcages

was compared with a control area and third, other factors are controlled

for with regression znalvsis.

Members Estimates

The influence of a rural water system on the value of acrecages
was explored by a divect question to members of the Lincoln Rural Vater
System. They were asked, "What percentage of the change in the value of
acreages since 1970 has been the result of the rural water systewm?"

Their responses are given on Table 1IV-1. Out of sixty-two questionnaires
returned, forty-seven had usable responses to this question.

While the mean of the respconses was 37 percent of the change in
acreage value resulted from a rural water system, the mode and the median
were fifty percent and forty-eight percent respectively. As a measure of
central tendency, the mean can be biased by extreme answers. In this

case, twenty-one percent of the responses indicated that the rural water

system had no effect on the value of acreages. This can pull the mean
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down quickly. Forty percent of the respondents stated that fifty percent

of the change was due to the water system. |
Members may have been uncertain about the effects of the system

on property values. This question was not answered on twenty-four percent

of the questionnaires. In light of this, changes in the value of acreages

within the system were compared with changes in the control area.

Experimental Design

Changes in the values of rural acreages were estimated in the
stuvdy and control area by the following question: '"In your area, how
much has the value of acreages for residential use changed since 1970?"

1The answer wos marked for dollars per acre. " There were forty-four usable
“responses to this question in the study area and twenty from the control
area.

The wecan response for Lincoln Rural Water System was $1,200.56.
It was $662.50 for the conrol area. The differential increase between

..these two areas might be due to the rural water system. In this case,
the increase per acre due to the rural water system was $538.06.

A "t" test was performed to show the probability that two samples
with these means came from populations with equal means. The "t"
test used here tests the difference in population means with two small
samples. The "t" value, with 62 degrees of freedom, is equal to
2.5312. This one tailed value is significant at the one percent level,
implying that the establishment of a rural water system does increase

- the value of land used for rural acreages.
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Table IV-1l. Respondents Estimates Of The Change In The Value Of Acre-
ages Due To The Rural Water System From 1970 to 1975.

Percent Change In

Value Due To Rural Water System Percent Of Responses L
0-- 247 27.7%
25- 497 1.7.0%
50- 74% 44 .77
75-100% 10.6%
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Regression Analysis

Regression analysis js a statistical procedure used to slhow
relationships between a dependent variable and one or more independent
“variables. The dependent variable in this case is the change in the
value of acreages from 1970 to 1975. The multiple linear regression
equation used is:

4 Y

B+ B X, + B2X2.+ B, + U
Where
Y = The change in the value of rural acreages from 1970 to 1975
B = A constant.
X.,= A dummy variable for a rural water system. It is equal to O
in the absence of a system and 1 where a system is present.
X,= The distance in miles to Sioux Falls.
X3= The distance in miles to the nearest town.

U = Random disturbance.

Rationale For The Regression Equation

The intention of this equation is to estimate the change in acreage
‘vValues due to the presence of a rural water system while controlling for
"other factors. The emphasis is not on explaining all the change in the de-
:;pendent variable. It is on the regression coefficient for the rural
vater system (Bl) which indicates the effect of a system on acreage values.

The dumny variable for the rural water system shifts the constant,
»?0, in the regression equation. In effect the regression cocfficient B1

compares the control area (Xl=0) with the study area (Xl=1) and indicates

he influence of a rural water system.




The next two variables were included not only because they in-

fluence acreage values, but alsc because they may be related to a rural
water system. Including them in the equation may give a better esti--
mate of the effect of a rural water system on acreage values. The
second variable (XZ) was included because it would explain the effective
demand for acreages by commuters to the employment center, Sicux Falls.
This variable is also related to the effect of a water system may have
on acreage values. The regression coefficient, BZ’ is expected to be
negative because the effect of commuters demand for acreages will dectea
as the distance to Sioux Falls increases. The regression ccofficient;-B3ii
is expected'to be positive. This is suggected because movement out of t‘jﬂ
large urban center to be in a rural setting may make acreages away from
rural towns worth more.
Regression Results
The regression equation computed from the data collected ig;

YC = 918.16 + 497.36 Xl #0774 Sl X, it 71.03 X4 R% = .21055

2
(202.1169) (23.6806) (47.6281)

The regression coefficients are shown in front of each variable;

and the standard error, in parentheses, are listed below each regression

coefficient.1 This equation explained approximately twenty-one percent of
AL

lrhe value of the dependent variable, without any influence from b
the three independent variables equals $915.16. This equation shows that
as distance from Sioux Falls increased the value of rural acreages decrcas
$67.57 per mile. The inferences that might be made based ou this estimate
are constrained by the range of data for this variable; which was one to
fourteen miles from Sioux Falls.

This equation shows that for each additional mile away from the
closest town of any size, the value of acreages increased $71.03 per mile.
This estimate is only for the range of X2 values reported, one to eight
miles.
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the variation in the dependent variable (R2 = ,21055). It shows that

the présence of a rural water system raised the value of acreages $497.36
over 2 five year period. To tect the significance of this regression
coefficient, a "'t" test was run on it. The "t" test used here is the
regression coefficient divided by the standard error for the coefficient.
The degrecs of freedom for this test is the number of cases, less four.
The "t" value computed is 2.46] with 60 degrees of freedom. This allows
us to say that this coefficient could resuvlt from sampliing error only
once out of a hundred times. It is significant at the .01 leVél.

The vesults of this test allow us to reject the null hypothecsis
and accept the hypothesis that a rural water system does increase the
value of acreages. This implies that a rural water system, which may
.improve the standard of ruval living, incresses the demand for resideniial

acreages.

Summary Of Istimations

In suumary, all three estimation procedures previde evidence this
rural water system increased the value of rural residential acreages.
The mean of members' estimates of the change in acreage values due to
the systems was 37 percent. Using the total increase of $1,200 per
acre, this results in a $444 increase due to the rural water system.

The second estimation procedure indicated an increase of about
$538 more in areas with rural water systems than similar areas without
them. The difference might be due to other facters.

The regression procedure controlled for two of these: distance to
Sioux Falls and distance to the nearest town. When these two factors

Were controlled for, the acreages in the area of the rural water system
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|
o
. were estimated to have increased by approximately $497 more than in

similar areas.

Residential Home Values

With the development of a rural water system, the value of housing

may increase. The provision of domestic water from a rural water system

- may reduce water costs and increase the demand for housing with these

U E

Bypothesis

Yl
: The hypothesis to be tested here is whether the value of housing
LA

increases more with a rural water system than without. The null

A .
ypothesis is that housing values are not affected by the rural water

rural water system. Other studies cited in the literature review have
eported increased purchases of new appliances after a water system is

established. This may lead to an increase in demand for homes with the

vices of a rural water system.
This situation was explored using an experimental design to

re the study and control area. Then regression analysis was used to

mate the influence of a rural water system on home values.

ad
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No qeustion divectly asking members to report their estimate of this
relationships was made, so their perceptions are not included in the

next section.

Experimental Design

Information was gathered by asking respendents to estimate the
percent change in market value of their home since 1970. The results
of this question are presented on table 1IV-2. The mean increase in home
values was 68.8 percent in the study area and 58.1 pevcent in the control
area. The mode for the control area is 50 percent. It should be noted
that the mode was one-huudred percent for the rural water system..

This suggests that although the means are close, there is a difference
in the increzse in home values between the two areas.

To determine whether these two samples came from populations that
are significantly different from each other, a "t" test was performed.
The "t" value was .0372 with 48 degrees of freedom. The difference in
samples is not significant at the twenty-iive percent level. As a test
of the hypothesis, this procedure was inconclusive. The next step was
to use regression analysis to see if controlling for other factors would

give a better estimate of the influence of a water system on home values.

Regression Analysis

Estimates of the relationship between home values and rural water
systems may be biased by other factors affecting these two variables.
Regression analysis was used to control for the age of the house, dis-

tance to Sioux Falls and distance to the nearest town. The form of

equation used is the following:
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Table IV-2. Percent Change In Home Valves for Lircoln Rural Water Sys-

tem And Control Area From 1970 to 1975.

Percent of Responses

Lincoln Rural

160 and over

Percent Change Water System Control Area
0 - 49 47.1 SyiS
50 - 99 17.8 Sil6

35.3 2510
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Where
Y = The percent change in home values from 1970 to 1975.
B0= A constant,

Xl= A dvmmy variable equal to 1 where a rural water system is
present, and cqual to 0 in the absence of a system.

Xo= Age of the house in years.

X3= Distance in miles to Sioux Falls.

X,= Distance in miles to the nearest town.

U = Random Disturbance.

The age of a house (XQ) is an indicator of its value and may be

elated to mewbersliip in a rural water system. It may be more- probable

o install a rural water hoolup in a new house than an older one. The

The distance variables (X, and Xq) will affect the extent to which
s z
ousing is demanded by commuters. This may be related to membership in

rural water system in that commuters may have prefrences for a water

stem over other alternatives.
The fitted regression equation is:
i4 2__
Yc = 54.56 + 11.58%; + O.42X2 + 2.80h3 + 12.57X4 R® = .2743
(12.6478) (.2283) (1.5758) (3.4516)

The regression coefficient for the water system variable can be

preted in terms of the change in home values. In the Lincoln

Water Syatem, therc has been a 11.58 percent increase in the
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change in house values coﬁpared to the control area.

The significance test of this regression coefficient can be .
determined by a "t" test. The "t" value is 0.9155 with 58 degrees of
freedom. Thus, the null hypothesis can be refuted at the twenty percent

. &
level. While this allows us to accept the alternative hypothesis, it is

The regression coefficients for 1/2 and 1/3 came out with signs
opposite of what was expected. The percent change in home values over
a five year period was thought to decrease with older houses. What

hese results show, is that the percent increase in older homes is

greater than the percent increase in newer ones. These houses ranged 3

The distance to Sioux lalls was expected to have a negative
;ﬂelatiouship to the percentage increase in home values. What B, and Bj
ndicate is that as the distance from Sioux Falls and the nearest town
all
house values was large.
These results may be due to lower initial values for older homes,
rther from Sioux Falls or any town. A more valueable house would
how less of a percentage increase from a given increase in value, as

mpared to a cheaper house.

mary O0f Estimations

In summary, the first procedure showed that there was a 10.7

cent greater increase in home values where they are served by the rural .
A ess i i that
er systcm. The second procedure, regression analysis, indicated J*

1Influence of a rural water system raised the percentage increase :P



(11.6) units in home valués from 1970 to 1975.

Agricultural Tand

The development of a rural water system is expected to result in
an increase in the value of agricultural land. As presented earlier,
this was the most common result reported in other studies. A rural wa-
ter system may affect agricultural land in more ways than just the mar-
et value, but this is the only aspect considered in this study.

In thiz

0

ection, the expected impact on the value of agricul--

tural land is formulated into null and alternative hypothesis. Then the

cussed. JLast, an analysis and iuierpretation of this proecedure are pre-

Null hypothesis: The establishment of a rural water system does

increase agiicultural land values.

Alternative hypothesis: The establishment of a rural water sys-—

tem does increase the value of agricultural lands.

In these hypotheses, the value of agricultural land values are

ated as increasing variables because their value is rising with in-

This study attempts to indicate the increase in value
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rational for the hypothesis and the tests used on the hypothesis are dis-




Conceptual Justification of Hypothesis

The introduction of a rural water system may result in improved
 agricu1Lura1 production. The net increase in income from production

gains will be capitalized in land values.

The value of pasture land may increase where a rural water system
_ﬂredﬁces the cost of water used in livestock production. Improved water
:QUality may increase livestock productivity. Better disfribution of
water with the convenience of reduced mainteince may increase produc~
:fitivity and increase the demand for land served by the rural water sys--
tem.

j A rural water system will probably not increase the value of

cropland. Because water from a rural water system cannot be used for

field irrigation, cropping practices and productivity will probably

remain the same. Consequently, it is unlikely that cropwlané vqlge
‘will increase in response to the establishment of a water system,
;HUWever, many farms are sold as a unit with the house sold with the
*AImland. In order to own a farm where the house is served by a water
tem, a buyer may be willing to pay more for the entire unit. Another
crease in demand for agricultural land could come from speculation, or
ctual development, for rural acreages. For these reasons, a rural

ater system may increase the value of agricultural land.

Hypothesis Testing
This hypothesis was tested by direct estimates qf members of the
*ral water system, then by comparison with a control area through ex-
Fach approach has its own

mental design and regression analysis.

ts and each gave different results.
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Members' Estimates

Estimates of the impact of a rural water system on agricultural
land came from a series of three questions asked of rural water system
- members who made some or all their income from agriculture. The ques-

tions were:

"In your area, what effect has the rural water system had om land

The first question asked respondents to indicate if values had
creased, decreased, or if the water system had no effect. An increase
land.values was indicated by eighty-fouvr percent of the respondents.
effect was reported by thirteen percent. A decrease in land values
as the response given by three percent. Only {ifty percent of those
turning the survey answered this question. This response rate may be
to uncertainty about the effect of a rural water system on land
1lue.

To test whether these results are different from those that might
ur by chance due to sampling error, a chi squared test was per-—
rmed. The chi squared value was 36.0762, which was significant at the

enty-one percent level. Although the results indicate that land values

increased as a result of the rural water system, the chi squared

. shows that the distribution of response could be due to sampling

49
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error approximately 21 times out of 100 samples.

The second questioﬁ asked for the percentage of the farm af-
fected by the rural water system. As Table IV-3 shows, the most frequent
answer was one~hundred percent. Over half the responses indicated fifty
percent or more of the farm was affected. On the other hand, over forty
percent of the responses indica?ed either none or less than a fourth of

1the farmland was affected. See Table IV-3 for the distribution of the

The third question asked the respondents to estimate the percen-
lage change in land values that was the result of the rural water system.

" (The distribulion of responses is shown in Table IV-4.) The most frequent

sponse was that fifty percent ef the change in land value was due Lo

he rural water systewm. The mean value of members' estimates was thisty-

The pajority of the respondents to the question on the impact of
he system on land values said that the rural water system does result
higher agriculture land values. The response to the question on the
ount of land in the farm unit affected by the rural water system was
imodal. Generally, farmers felt either all the farm was affected, or
t only a small percentage ef the farm was. Farmers on the rural
ater system estimated land value increased as a result of the rural
)ater system by a mean value of thirty-one percent.
This method has the advantage that land owners are living in the

act area aud are familiar with it through their ownership of farm




tem.

Percent of Land

Table IV-3. Percent of Land Affected in Value by The Rural Water Sys-

Affected Number of Responses - Percent of Responses
0 5 18.5
1-24 7 25.9
25-49 0 0
50-74 3 i, P2
=99 "2 7.4
100 0 37.0
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Table IV-4. Percentage of Change in Land Value Resulting From the Rur-
L al Water System.

Percent Change

~in Land Values Number of Responses Percent of Responses
0 4 16.7
1-24 7 29.1
3 25-49 3 12.5
-~ 50-74 8 380
- 75-99 0 0
100 2 8.3
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affecting land value. In times of inflating land values, it may be

‘»‘hard to separate out the effect of the rural water system from that of
the general inflation rate. This leads us to try experimental design
Aand regression analysis to study the impact of a rural water system on

land values.

BT 5

Experimental Design

A second way of testing the hypothesis that rural water systeus
» increase the value of agricultural land is to compare the rate of change
ith a control area. The control area selected for this study is neer

the rural water system and also near Sioux Falls. The close proximity of

One of the mujor differerces between the two areas is the rural

I Water system., Consequeantly, any differential increase may be attributed

From 1970 to 1975, farm values increased 29.2%Z more in the area
‘served by the rural water system. Table IV-5 shovs the average values
reported on the questionnaire. Assuming the price effects are similar

in the two areas, the rural water system may account for this dif-

As well as an increase in land value, addition to farm size will

esult in a rise of farm value. To control for this, the increase 1n

ue per acre was examined. This is reported on Table IV-6. The aver-

increase in value per acre was $562.97 in the study area and $449.02

the control area.
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Table IV-5. Change in Average Farm Value of Agricuvltural in Lincoln
Rural Water System and Control Area From 1970 to 1975.

Change in Farm

Average Tarm  Average Farn Value from Percent
Value 1970 Value 1975 1970 to 1975 Increase

- Lincoln Rural
12 Water System 137,367.50 289,654.06 152,286.56 110.5%
~ Control Area 155,799.%4 © 283,149.87 127,349.93 81, 7

Difference Between Change in Farm Value
For Lincoln Rural Water System and the
Control Area $24,936.63 29%° %4

SIS
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Table 1V-6. Change in Average Value Per Acre of Agricultural Land For: :
Lincoln Rural Water System and the Control Area For 1970 . ?

and 1975. - $

]

Average Reported  Average Reported Change In iy

Value Per Acre Value Per Acre Value Per Percent #

In 1970 In 1975 Acre Change %

»Z"'V‘

Lincoln Rural 3

- Water System ' 464.96 907.18 442.22 o5 % %
Control Area 562.67 1011.60 449,02 79.8% j

L

el

Difference Between Change in Value Per Acre For
Lincoln Rural Water System and Control Areca A ISING!
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Assuming inflation and other price effects have caused an increase
of 79.8 percent in both areas, the rural water systein has lead to an
additional 15.3 percent increase in the value of agricultural lands.
This means that, jn the area served by the rural water system, 16.1 per-
cent of the total increase in value per acre appears to be due to the
system. In a nominal amount, this equals a $71.15 addition to the vail-
' ue per acre.

Rather than reporting the members perception of price changes,
this model compares price changes in adjacent areas. While this would
. offer some comparison of change in land values with and without a rural
water system, it does not sepavate out the influence of the rural water

. system alone. This infiuence can be statistically seperated in re-

The amount of change in agricultural land values that ocecurs with
~ the development of a rural water system is estimated by the regression
. coefficient for rural water systems. The equation used here is the

ollowing:

Y= BO + B1Xl £ B2X2 i B3X3 + U

Y = The change in the value of agricultural land from 1970 to 1975.

U = Random disturbance.
X1= A dummy variable equal to 1 with a rural water system and 0
in the absence of a system.

X = The distance in miles to Sioux Falls.

X3= The distance in miles to the nearest town.

"Il
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The intention of this equation is not to explain all the variation
in agriculture land values. Rather it is to estimate the amount of
change in land values that can be attributed to the establishment of a
rural water system. The rationale for the distance variables (X2 and X3)
is similar to that present for.rural acreages. 7The equation estimated is:

Y 469.17 - 62.27X, + 5.80X, - 9.64X, R%= .031

(93.5367) (11.3904) (22.2279%)

These results are based on 30 observations. The rcascn for the
low numlker of that each value of YC required dJdata on
4 variables: the valve of the farm in 1970, the number of acres in 1970,
the value of the farm in 1975, and the nuanber of acres in 1975. In

many cases one or more of these values was not reported.

None of the coelficients are significant at the twenty percent

level of percent of the variation
in YC is by results suggest that agricul-
tural land by the rural water sys-

tem. However, the small sample size vakes this a very weak test.

Summary Of Estimations

In summary, eighty—-four percent of respondents indicated agricul-
tural land values had increased as a result of rural water systems. They
estimated that fifty-three percent of their farmland was affected and
that thirty-one percent of the change in value per acre was due to the

rural water system. This may be translated into an increase of 16.4

percent for the entire farm.

A similar result was obtained from the experimental design esti-
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mation approach. This approach indicated that agricultural lands had
increésed by 16.1 percent faster in the Lincoln Rural Water System area
than in the control area. This equals an increase of approximately
$71.15 dollars per acre.

The regression analysis did not confirm these estimates. When
distance from Sioux Falls and the nearest town were held constant a
negative coefficient was obtained on the rural water system variable.
None of these coefficients were statistically significant at the twenty
percent level. However, they.do cast doubt on the results obﬁained
from respondents' observations. It is reasonable to expect less of an
impact on agricultural lands than on residential acreages. However,
there appears to be little thecoretical justification'forrthe regfession
"results. The lack of significance implies that the sign could easily re-—

verse direction with a few more observations.

Residents

Where a rural water wywtem is developed, the population of the
area may change. The number of households increase, and the proportion
of varicus types of residents may be altered. As was stated in the
literature review, this is more likely to be the case near growing urban
centers like Sioux Falls. This section will explotre the change in num-
ber and type of residents in Lincoln Rural Water System.

The mean length of residency is 10.7 years in the water system
area and 19.7 years in the control area. Although the difference in

means may be the result of a trend which started pripr to the rural water
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system, the difference in modes shows relatiounship similar to the means.
In fact, the difference in modes is even greater. For the rural water

system, the mode of length of residency is 4 years compared to 15 years

for the control area. Tt is worthwhile to note that both the mode (4 years)

and median (5 years) of residency in the study area fall within the
period since the spart of the rgral water system. This may imply that
the water system is attracting new residents to the area.

Since the start of the rural water system, the mizture of resi-
dency types have changed propdrtion. Table IV-7 shows the proportion of
farm and rural residencies in the study and control area for the last
five years and earlier. The type of residence is classified by the re-
spondents indicated description of their home. This shows not only moie
new residencies in the study area, but also a large proportion of nou-
farm; rural residences. New residencies are defined as those 5 years
old or less, and established are those residencies older than 5 years.

The change of population may be due to other factors besides the
rural water csystem. To explore this possibility, members of the water
systen were asked whether their decision to move to the area (or to stay
there) was affected by the formation of the rural water system. The
possible answers to this question were limited to yes, maybe, and no.
Table IV-8 shows responses to this question by new residents, established
residents and then all the residents reported in the questionnaire.

It is interesting to notice that all those people indicating that
the rural water system definitely influenced their choice of living

location, were new to the area. This may be partially ex post rational-

izing after their choice of location is already chosen. However, this

2T
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Table IV-7. The Proportion Of New And Established Residencies By Farm
And Rural Non-Farm Types In The Area Of Lincoln Rural Water
System And The Control Area.

Lincoln Rural Water
System

Control

Percent of

Percent of

Percent of Percent. of

Type of New Established New Established
Residency Residencies Residencies Residencies  Residencies
Rural Residency 39.3 I3 ] 5|59 786
Farm Residency 16.4 31.1 11.8 64.7
Total 55.7 44,2 17.6 8788

o

.
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Table  IV-8.

The Influence By The Rural Water System On New And Estab-
lished Residencies In The Area Of The Lincoln Rural Water
System, 1975.

Influenced By Rural Water System

Yes Maybe No Total

(%) ¢4 (%) (%)
New Residents 27.7 2.1 29.8 59.5
Established Residents 0 2.9 37.6 39.6
All Residents 27.7 5.0 67.4 100%

- -7
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is not likely because apﬁroximately half of the new residents indicated

the water system did not influence their choice to live in that area.

It may be that some of the residents have more fleﬁibility in their choice

of where to live and can take advantage of living where there is a rural

water systemr. If this is the cage, then the type of residency may show :
this difference.

The influence of the rural water system on individuals' decisions
of where to live, is brcken down by type of residence in Table IV-9.

All of the respondents indicating that their location decision was de-
finitely influenced by the rural water system were new non-farm rural
residents. This suggests that for rural residents, the rural water sys-
.tem was part of the appeal of the area. However, 37.5 percent of all
‘new non-farm rural residents responded that théir decision was not in-
fluenced by the water system.

None of the new or long established farm residents' location decisions
were definitcly influenced by the rural water system. Twelve percent of the
long established farmers responded that maintaining their current residence
may be inflvenced by the water system. All of the new farmers and eighty-eight
percent of the long established farmers said that the water system had
no influence on their location decision.

In summary, twenty-three percent of the respondents said the
water system definitely influenced their decision to locate in the area.
Seventy-two percent said it had no impact on their location decision.

The percent of new residents affected in their location decision by the

rural water system was 41.2% of all new residents and 58.47 of new non-

- farm residents.
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Table IV-9. Type Of Residency By Influence Of The Rural Water System

On The Decisien To Locate In That Area, Lincoln Ccunty, S.D. ‘
1975. )

Influence Of Rural Water System On
Location Decision

Type Of Yes faybe No Total 1
Residency (%) (%) ) d
H

New 23.0 1.6  14.8 39.4 1

Rural Residency Established ‘ 0.0 0.0 k3. % 13wl %
Both 23.0 1.0 2759 yAL |

i L

L5

New 0.0 0.0 16.4 16.4 }

Farm Residency Established _0.0 3.2 137 o8 3158 "
Both 0.0 3.2 44.3 47.5 %

New 23.0 1.6 31.3 5588 .

Total Established _ 0.0 el 40.9 _44.1 4

Both 23.0 4.8 712.2 100.0 §

W

) o b

it

3

3

'

"%

3

3

g
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Studentg

With the changes in residents described in the previous section,
a question naturally arises about changes in the number of students.
In this section, students are defined as those children in grades
one through twelve. New students are from families living in the area
five years or less, and established students are from all other families.
i A comparison of students per household between Lincoln Rural Water
~ Systemn and the control area is given in Table IV--10. The combined ratio
'for all residencies in the control area is less than one third of the
combined student per household ratio in the study area. Another differ-
ence between the two areas is that for the control area, the student
& ratio for all new residents is nearly twice that for all established
‘residents. In the area of the water system, the student per household
fwratio for nev residencies is three—-fourths the ratio for esﬁab%ished
‘resildencies.

It is interesting rhat even with the differences between the
two areas, the reclationship between students from non-farm and farm
residencies is the same in both areas. For both new and estab-
‘lished residencies, the non-farm student ratio is larger than the farm
}StUdent ratio. This relationship may be important in the area of a rur-
Tal water system because as was shown in the last section, a rural water
" system attracts more non-farm residents than farm residents.
The information in Table IV-11 shows that only non-farm residents

eported the rural water system influenced their decision to live in
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Table 1IV-10. Students Per Household In The Rural Water System And Con-
trol Area By Type Of Residency, 1975.

Non-Ffarm
Rural Residencies

Farm Residencies

All Residencies

New
FEstablished
Combined

New
Established
Combined

New
LEstablished
Combined

Rural Water System Control
1.48 1.50
2529 0.67
1 4617 0.88
1.30 0.33
1.72 0.33
8.5V OI388
1.42 0.80
2.08 0.42
S 7/1 0.48

E

%

L
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Table IV-11. Students Per Household By Type Of Residency And t:
Influence Of Rural Water System On Residency Location, 4t

P

Lincoln County, 1975.

.

Influence Of Rural Water System On
Residency Location

& Type Of -
- 'Residency ' N Yes G Maybe | '~ ©4iNo
.\: s g
New 2.21 3.00 ’ 1425 j
. Non-Farm Established NR NR .86 b |
- Rural Residencies Combined 2.21 3.00 1i.07 5?
New ’ NR NR 1.30 fﬂ
Farm Residencics Lstablished NR .50 173 %
Combined NR .50 ¥.56 f:
‘e
New 2.21 3.00 1.27 e
All Residencies  Established NR .50 1.45 o
' Combined 2.21 1.33 1.37
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that area. These non-farm rural residents influenced by the water sys-— '

tem had the highest student ratio. Also, regardless of the influence

(
e

SRR

of the rural water system, non-farm rural residents had a higher student

=

ration than farm residents.

_im -

In summary, the proportion of non-farm to farm residencies grows,

e =
R S

the overall students per household ratio will increase. This will

-

PR

happen even faster if the new non-farm residents are the type that were

attracted by the rural water system. Of the new students from non-farm

|

residencies, 70.4 percent of them can be attributed to the rural water
system. Of all new students, 54.4 percent can be attributed to the

rural water system.




Chapter V

SUMMARY, POLICY IMPLICATIONS, AND FUTURE RESEARCH jd

Summary o

@

Within South Dakota, twelve rural water systems provide water for e

i

over 3,800 customers. Twenty-one more systems are proposed or under x
ke

by

construction. They will serve over 78,500 customers. If each hook-up %
, i

serves an average of three people, up to thirty-five percent of the ol
i

state's population will be served by rural water systems. %
iR

. _ i

The growth of rural water systems cau be explained by the bene- . "ﬁ

fits provided to customers. In considering the establishment or ex- I
pansion of a water systen, these benefits have been generally considerved. &
‘g“

|

Recently, however, it has been suggested that rural water systems may b
have adverse side effects on Jocal units of governments.

It lhas been suggested that water systems attract non-farm rur- 4@
al residents. This may lead to highcr expenditures for government ser-
vices. On the other hand, new homes and rising land values for resi-
dential acreages also lead to higher tax revenues. This situation
raises the question of what the net fiscal impact on locsl units of
government will be when a rural water system is developed. The scope
of this study is to provide the data that could be used to estimate

these fiscal impacts.

The variables to be estimated correspond to the specific objec—

tives given below.

d 4 A. Estimate the change in agricultural land values due to the

- rural water system.
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B. Estimate the change in the value of residential acreages due
to the rural water system.

C. Estimate the change in the value of housing due to the rural
water system.

D. Estimate the change in the number of residents due to the
rural water system.

F. ZEstimate the change in the number of students due to the
rural water system.

A review of literature reports on the impacts of a rural water
systems estimated in several previous studies. Results of these studies
indicate that in some cases a water system encouraged livestock pro-
‘duction. Land values for agricultural and residential uses were reported
- to jincrease as a result of the water system. Reports of home improvements
~and new housing attributed to rural water systcms were also presented.
These impacts may be the result of new residents aLtraétéd to the area
by the water system. The results of thesc studies suggest the impacts
that may be found in South Dakota.

Many of these studies reported only members perceptions of the
dmpacts of a rural water system. While members are knowledgable about
their own situation, it is hard to separate and compare the effect of a
water system in times of inflating land and housing values. 1In studies

here comparisons were made with other areas, the data did not reflect

- changes over time. Only differences between the two areas are shown.

Factors that could cause similar changes in home and land values are nat

controlled for. This study attempted to improve on the methods used in

; . ) =
previous studies to measure the effect of a rural water system 1

!'7uth Dakota.
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The sampling design used is a stratified random sample in the
area of the water system and a control area. The sample population
was divided between those specializing in agriculture and other rural
residents. An equal proportion of individuals were randomly drawn
from each group. The control area was three townships; Benton, Split
Rock, and Wayne, located near ghe rural water system and Sioux Falls.

The control area was chosen such that factors other than the presence of
a rural water system would be the same as in the study area. The overall
response rate to the questionnairc was 38.7 percent.

Some of the questions asked members to estimate the effects of a
rural water system. Other parts of the questionnaire asked for
1qngitqdinal data. Members of the water system and residents of the
control area were asked to estimate the changes in the value of housing
and land from 1970 to 1975. Since the general price effects may be
éxpectcd to be similar in heth arecas, the differeunce between the two areas
in changes in land and home values may be attributed to the rural water
b'systcm. Other factors that may affect the change in land and home wvalues

Elﬂre distance to the Sioux Falls, distance to the nearest town, and for

Results And Policy Implications

i : i ‘ut water sys-—
The results of this study show the impact of a rural y

em on selected variables related to the finances of iocal units of

: idencies,
vernment: value of residential acreages, value qf rural resid X
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value of agricultural lands, number of new residents and number of new
students. The study does not give a final estimate of the change in'
revenues and expenditures for local units of government. The informa- ol
tion provided here may make it possible to estimate the final net im-

pact on local government, but such an analysis is beyond the limitations

=

of this study. "

- Y~ T ")

The change in the value of residential acreages was the first
variable estimated. Members estimates indicated acreages increased
$444 per acre. The experimental design estimates indicate that the : h
value per acre foi residential land increased $538 moxre in the area
served by the rural water system than in a similar area without a K
system. Using rcgression analysis to control for the effect of the

. distance to Sioux Falle and the distance te the nearest towu, the

value per acre increased $497 more than in similar areas. Thus, local

real properiy tax rev;nues from residential acreages way rise with the @

developuwent of a rural water system. A
The increase in home values was 10.7 percent greater where there

was a rural water system than in a similar area without ome. Other :

factors that may affect home values, controlled for in regression analy-

B e e

gis, arc age of the house, distance to Sioux Falls and distance to the
nearest town. Using regression analysis the rural watér system exX-
plained 11.6 percent of the rise in home values when holding constant -g

these other variables. The result for local units of government may be

more real property tax revenues in the area served by the rur

al water sys-

The change in value of adgricultural land was estimated to be 16.4
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percent by members of the rural water system. Experimental design
results indicated that changes in the reported value per acre of farm

land were 16.1 percent higher in the rural water system area. Thi

6]

represents a differential increase of about $71 per acre. Regression analy-
sis on this variable was insignificant because of small sample size.
Based upon the first two estimates, tax revenues from land values nay in-
crease.

The estimated numbers of new residents and new students attributed
to the rural water system were determined by responses to a question on
the influence of the wvater system on place of residence choices.‘ ‘ﬁis
shoved that forty-one percent of the new residents and fifty-four percent
of the new students can be attributed to the rural water system. This
means there was a sixty-nine percent incrcase.in the new residents and ninty--
eight percent increase in the number of new students. This suggests
that residents znd students arce increased due to a rural water system.
Further, nearly all of the new residents were non-farmers. This change

in population composition as well as the increase in population size

may encourage larger Jocal government expendlturest

Recommendations For Future Research

As the number of rural water systems grow, the effects cf related

5rimpacts will be more extensive. Fully understanding the extent‘of these

impacts will be more important as more of the state is affected. The

information presentcd here can be used to estimate the fiscal impact

f a rural water system on local units of government. However, as

‘more of the state is covered by water systems, similar information may

ed to be gathered in other locations.
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If further studies arec made, the procedure used to collect in-
formation could be improved several ways. A limitation of this study.
is that it is over one five year period. If a true longitudinal study
is used, the accuracy of data collected may improve. The general factors
affecting land and house values can be measured while the rural
water system is developed. Th;s may eliminate the need for a countrol
area.

Annual measurement of change in land and home values may show
some immediate, onc-time, iucreases and some trends of steady long-run
increases. If annval increases in new residencies result from a rural
water system, the anuual price changes in acreages and housing will re-
flect tlhis long-run trend.

The sawpling design might be improved by a complete survey of
the eatire popvlation of parts of the area served by the rural water
system. Combined with the longitudinal design, this would allow serving
all nev residents as they moved into the area. Also, a record of the
residents who move away would improve the accuracy of the information
collected. If these studies are started soon enough, they can collect

information on the area before the development of the new rural water

systems.
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APPENDIX A: DATA ON SOUTH DAKOTA
RURAL WATER SYSTEMS
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District study County & 400 miles of Utica, Yankton Total - South Dakota
Johnrsaon completed, part of pipeline Volin, Treatnent Anprox. 665-4623
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July 1977 yr
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$ 300,000
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Grant
$ 620,000
31.| East Engineering Eastern Rural - 172 Fairfax, Yell - but $1,250,000 Alfred Cerlson X
Gregory study, delay Gregory Urban - ? Bonesteel had problems Falrfax,
County dur to i County with high South Dakota
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Water Proqgress Jackson & § producting ) South Dakota
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233. |S. Lincoln fngineering South. 2/3 Rural 1,000 Sulk: Wells - { Not { Larry Tideman X
Rural Water | feasibility Lincoln fo., 486 miles of Canton, Big Sioux & Available i Canton,
System, study North 1/3 pipeline Lennroy, Vermiilion South Dakola -
Inc., DeWilg completed, Union Co., Alcestar, Aquifers 987-27556
Grant, construction Northeast Hudson, 145,000,000
Reckert & plans not Turner Co. Chancellor gal. annually;
Associates completed 445.0 ac-ft./
funds: Yt
federal
$3,540,000
Grant i
$ 525,000 P
Loplicart
$ 180,000
34, | Hanson Early A1 of Rural - 600 Bulk: Not Not 8erl Terveen |y
‘Rural Water | Organization, | Hanson Co. Urban - 1200 ! Emery, Available Avaiiable Emery,
System, engineering W/portions Alerandrie, South Dakote
Van Gundy & ! feasibility of McCook, Ethan 449-4545
Associates study in Miner,
progress Jouglas,
Davison Co.
35. | Wood Rural Engineering Southeast Rural - 50 Bulk: Not Not Milo Keskan |X
Water Syst, j feasibility corner of Urban - 200 Wood Availadle availebdble Wood,
Ven Gundy & } study in Mellette ¢ South Dakota
Associates progress County 452-3412
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APPENDTY B: TETTERS OF INTRODUCTION
AND QUESTIONNAIRES




APPINDIX B-1: LETTER OF INTRODUCTION
AND QUESTIONNAIRE FOR NON-~MEMBERS
OF RURAL WATER SYSTEM
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. COOPERATIVE EXTENSION SERVICE ECONOMICS DEPARTMENT
- Economics Building (£05) €28-41.41
South Dokote Sicle University .
. Brockings, S.D. 57006 -

July 9, 1976 ) i

: Dear Sir: o — ' R A

A number of arcas are considering starting rural water
systems. Pecople in these areas are intercsted in the effects
of these systems on their communities. We are interested in
learning how land values, livestock numbers, and water use has
changed in tliese arcas compared to similar neighboring areas
that do not have rural water systems. The arca you live in is
being surveyed so that these compz r:qonJ can bec made.

This study 1s being conducted by South Dakota Stqge
University in cooperaticon with the local county extension ag=nt
Not al) of the questions pertain to you. Please answer those
that do.

A1) individual answers will be kept in confidence and will
be used only to get totals and averages. Your name should not
be written on the questionnaire. Also the questionnaires do not
have any identification numbers on them. This is done to protect
your privacy and to encourage you to answer all the questions i
vhich pertain to you. Your response is ncceded to make this study e
a success.

When you have completed the questionnaire, please return it
in the cncloscd envelope.

Thank you very much. .
‘ Sincerely,

- - el

Arthur Yoonb
Rescarch Assistant

AY/1jk
Lonclesures (2) _ d

~ R e O ——_ Y Y AN IOy = P S TOT S s Ny T

A - : o VAR Tt [l D ' = P ('\ "‘!
 Cocvxe of Agricuine ond Pological Science

S B e B e

South D. \l\om State University, South Dakota Courtics and U.S. Department of Agricuture Cooperating
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. COOPERATIVE EXTENSION SERVICE ECONOMICS DEPARTMENT
Economics Building (605) 6£3-414)
South Dakota State Unversity

. Brookings, S D. 57006 by

July 29, 1976

Dear Sir:

Recently we mailed you a questionnaire to gain your
estimate of changes in livestock numbers and water use
in your area. Ahe changes in your area will be compared ) -
with & ncighboring area that has a rural water system. :

This study is being conducted by South Dakota State
University in coopcratjon with your local county extension '

dgent Individual answers are kept in confidence and . |
sed only to estimate lutals and avecrages for the aroa. - i
If you can't fill in part of the form, please fill in )

those questions you can answer and return this in the
cnclosed cnvelope

Summer is a busy time of year for individuals working
in agriculture, but your response is ncedcd to make this
study a success. People considering joining a rural water
system in other parts cf the state are interested in what
changes the system may bring them. Your coopcration in
completing this questicnnaire will be appreciated.

If you have alrcady rcturned the previous questionnaire, }
de not fill out a second one. it

Thank you {or your cooperation, : ey
Sincerely, [ |
.‘. J 0\)":&\ ”'w [

Arthur ho u
Rescarch Assis ('t ! ]

% AY/d)a
Enclosurce

O
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i
i
=

92

CONFIDENTIAL

South Dakota State University

SURVEY OF RURAL WATER SUPPLY

The information on this questionnaive will be kept in strict confidence )

T@is survey is comparing alternative water sources and their relationship
to agricultural preoduction and recent changes in rural areas. Your coopcratf;n
in cowpleting this questionnaire will be extremely helpful. AJl individual '
ansuers will be kept in confidence and will be used only to get aver

totals. ages and

The nunbers shown in parentheses in the right hand margin should be ignored; g
they are included only to assist the processing of your answers. 11

WATER SOURCES AND USES .
(1)

). JAve you a member of a rural water systen?
. No . Yes y ) N (5)

\le Yes, answer la. and )b.

la. How many galllons of water do
= you use per month from the
cysten?

gallodgfpon&ﬁ (6-11)5

1b. What percentage of this b
water is used for ﬂ{
) livestock? - .. percent (12~14) v

le. If No, would you join a system if onc became available?

—No  ___Yes . (15)
¥hy or why not?
(16-17)
2. What percentage of your water for household use comes from each source?
Source of Vater NOTE: You may not have exact
Hauling R 2 information for this question (18-20)
Vells N 4 (and some of the resc), so (21-23)
Cisterns to collcct simply give your best estimate.
rain water 4 Experience with surveys shows (2u4-260)
Other % that the average answer from a (27-29)
Total 100% large number of questionnaires -
are fairly accurate because a v

slight over-estimate by onc
person is balanced by slight
under-cstimate by another.




3. If you haul water please cstimate:

3a.

3b..-

3c.

The number of gallons of hauvled water
used in a tyvpical year for both home
and livestock use

The approxirate.one way distance
the water was hauled

Of the water hauled, what percentage
vas used for livestock?

g

gallons (45-50)

——

———

__ mniles (s51~s53)

percentage

' . . (su-56) A
4. If you obtain vater fron wells on your property please estimate G g
the depth each well is drilled and what is it's expccted life.
%
Wells Used Depth Drilled Expected Life
71 _______fcet == years (57“60) nw
&2 e _feet  years (61-64) '
i3 - _iheet years (65--68)
4 fect ____years (69-72)
- #5 - feet years (73-76)
5. Did you have any livestock Jast year? A (c2) A
o Yes Ne i (25)
—> if &Ls, answer S5a.
Sa. Fstimate the percentage of livestock water which comes
from each source. .
Poxes
Hauling % J
Wells p - (26-64)
Cisterns for
’ collecting
rain water . _ % e
Dams or ponds % A S
Natural waterways Z i
Other % . '
Total ‘ 1007 §
. (c3)
CHANGES 1IN RESIDENCES
G. What is the best description eof your residence? (29)

Home in a town
Country home not on a farm

Full time farmer's hore

Part time farmer's home

Retirement faorm residency g P
Other (specify)

i

7. In what year was your home buil;? (year) (?0—33)
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& How Jong have you lived in your present home? years (a4-35)

9. Mas the worket value of your home changed since 19707

_Don't know since it is part of farmstead

No change

_ Increased (7)
_ Decercased

—~>>19a. If it increased or decrcased in its
market valuve, what is the approximate
percentage change in value?

__ perceat (38-u0)

JO. Approximately how much have you spent on all
inproveients on vour home (remodeling, additions,
but not including water appliances) siuce 19702 dollars (b1-15)

L

1. Did you owa a vacant horestead in 1970? ! (46)
. e Yes —->'lla. Have you macde any improvements
i ‘ on these vacant heresteads
Mo since 1970?
~ ' /‘ R Yes I () o X u7)
% - ¢
§ 11b: How much did this add to their ¢
value? ; ———— __ collars (48-52)

12. 1In your area, how much has the value of acreages for

residential use changcd since 19702 dollars/acre
== T T (53-—55)

13. Plcase check the houschold water appliances that you have acquired since

1970: (Do not include rcplacements) |
Autonmatic dishwasher (60) ..
i Kitchen garbape disposal . (c1)
"7 Automatic clothes washer (62) {
T gutomatic dryer (63)
"7 Water softener (64) i
Vater conditioning equipment (65) P
Vater heaters (66) 8 B
Other (please list) 67) ) Lt
14. Do any nembers of your family work in occupations other than farming b
or ranching? (s8)
No )
Yes g
N1f Yes, what is their total weekly
\lmi_l.g_a_gé to and frem work? ___miles (69-71) ‘

15. In a typical year, what percent of your family's

income comes from farming or ranching? pevcent (72-71)

JF YOU MAKE AXY TNCOME FROM FARMING, PLEASE ANSWER QUESTIONS 16 TO 20
YF NOT, PLEASE GO 10 _QUESTION 21 ON PAGE 5.




IMPACTS OX AGRYCULTURE

16.

18.

19.

20.

Approximately what 3s the largest number of livestock you had on your
place at uny ene time in 1970 and 1975?
1970 1975

L. Dairy cows TR

E. beef cows

C. Cattle on feed

., Other cattle

E. Sows wra

F. Other hogs

G. Shecp

H. Toultry

Y. Other

Do you have health livestock problems due to your present water source?
No _Yes (please describe)

How many total acres of your farm operation were used for each of the
follcwing categories in 1970 and 19757

1970 1915
Cropland . fAcres s B ___ acxes
Inmproved pasture u . acres ______  acres
Rative pasture _____acres acres
Hayland ——.______2cres ___ acres
Cther e ______acres ___acres

lave you sold any agricultural land since 19707

L“";’ If Yes, how many acres were uscd by the
new owner for:

Agricultural uses - acres
Residential acrcages acres
Commercial or industrial uses acres
Other acres

Vhat was the market value for the entirc farm (including both
owned and lcased land, farm buildings, and homes) in 1970 and
19757 %
1970 market value dollars
1975 market value dollars

%

(cth)

(5-72)

(76)

(c5)

(5-41)

(u2)

(43-51)

(55-60)
(61-66)
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CENERAL INFORMATION NEEDED FOR STATISTICAL COMPARTSONS
EVERYONE SHOULD ANSWER THE FOLLOWING QUESTIONS.
21. Vhat towaship (or territory) do you live in? i (74-75)
22. YNow far do you live from Sioux Falls? riles (726-78)
23. How far do you Jive from the nearest town? © wiles (c6)
24. Yow many persons reside in your home? (5-7)
25. Yow many of your children will be enrolled in public school next
year and In 5 years?
Next year In 5 vears
Grades 1--8 : (8~15)
- Gradez 9-12
26. What is the age of the head of the household? year ’ (16-17)
27. Vhat is your family's average annual income? (Include wages, salaries
$ 0 to 3,999 ~and nct farm or business (18)
- 4,000 to 7,999 incomes.)

8,000 to 11,999
12,000 to 15,999
16, 000 and over
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APPENDIX B-2: LETTER OF INTRODUCTICN
HMND QUESTIONNAIRE FOR MEMBERS
OF RURAL WATER SYSTEM
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ECONOMICS DEPARTMENT
Economics Building (605) 688-41.41

South Dakolc State University . o
Brookings. S.D. §700C% ¥
A
‘ id
v o
July 9, 1976 Fale
. 3 Tl
v
A
s i
53 i
Dear Sir: . i
The rural water system has provided water in your arca for
some time. We arce intercsted in learning how water use has it
changed and what the possible effects have becn in your community. o N
This study is being concducted by Scuth Dakota State - . W
University with the cooperation of the board of directors of !
your Jocual rural water system. Not 31l the gquestions on this ! i
pertain to you. Tlcase answer those that do. T
A1) individual answers will be kent irn confidence and will
be vsad only to get totals and averages. Your name should not W
be writtcen on the questionnaire. Also the questionnaires do not s
have any identification numbers on them. This is done to protect 88
your privacy and to encourage you to answer all the questions »
which pertain to yocu. Your response is nceded to make this stndy 1,
a success. . 4 B
ik g
. . - It ¢
. When you have completed the questionnaire, please return it K|
in the c¢nclosed cnvelope. S
. - x : i
Thank you very much. . .
Sincerely, B : TR
"Arthur Young ;
Research Assistant
AY/1ik ) bl
Enclosures (2) ?
‘.!' L .’L
| g
g L ‘
RS T e e v © AN T v-'-vv‘-'*'\ Gt g me » Q,-\|q'-\f\.:_\ :§
e

- ) ~ It~ st s
Colicge of Agricuiure ardl BOIogicd oCIeNces

o et b L

AW iy 2 e

Aland-grant university serving South Dakota through Traching Research-Extension
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. COOPIPERATIVE EXTENSION SERVICE ECOMOMICS DEPARTMENT
- Fconomics Building (605) €58-4141

South Dakeotc State University < |
Brookings, SD. 57006 ,

July 29, 1976

NDeayr Sir: A

Recently we mailed you a questionairce to gain your
estimate of changes occuring since you joined a rural ’ e
vater system. : o4k

This study is being conducted by South Dskota State
University in cooperation with your Jocal county extension
agent. Jndividual answers are kept in-confidence and
used only (o estimatc totals and averages for thc areca.

Jf you can't f£ill in part of the form, please fill in
those questions you can answer and return this in the
c¢nclosed envelope.

Summer is a busy time of year for individuals working
in sgriculture, but vour response is needed to make this
study a success. Pcople considering joining a rural water
system in other parts of the state are intercsted in what
changes the system may bring them. Your cooperation in
completing this questionnaire will be appreciated.

1{ you have already returned the previous questionnaire,
do not £ill out a second one.

Thank you for your coopecration.

Sincerely,

ey

@lum\ otuvx
Arthur Youx
Resecarch Ass:stant

AY/dla LR
Enclosurc g 1ot

R e o

i R -—-v--»--—--—----'"v-v':'- g e ’:’ C’ A
Colerm af Agrcifore and ™ Biologrean SCie e

P oA

L-.‘..ol

M. e e e e G e et S S s &t < i £

- =

South Dakota State University, South Dakota Counties and u.S. DcpnrhnonlolAgncuHurc Cooperating
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CONFIDENTIAL
South Dakota State University
SURVEY OF RURAL WATER SUPPLY
Jhe information on this questionnaire will be kept 1n strict coufidence.
* This survey is comparing alternative water sources and their relationship
to agricultural production and recent changes in rural areas. Your cooperation
in completing this questionnaire will be extremely helpful. All individual
answers will be kept in confidence and vill be used only to get averages and
totals.
The nurbers shown in parentheses in the right hand margin should be ignored;
they arc includcd only to assist the processing of your answers.
-WATER SOURCES AND USES . : (1)
l. Arc you a menber of a rural water system? . (5)
. Ne o Yes i
x I{ Yes, answer ia. and 1lb. S 7
la. Mow wany gallons of water do
g you use per month'from the .
system? = - . : _ . . .gallons/month (6--11)
1b. VWhat percentage of this
wvater is used for
livestock? e percent (12-14)
Jc. 1f Ro, vould you join a system if one became available?
No o _Yes ) Q1s)
Why or why not? (16-17)

2. What percentage of your water for household usc came from each source

before you joined the system and now?
NOTE: .You may not have

Before Joining . exact information for

Source of Vater System Now this question (and some
Htavling z Z  of the rest), so simply (18-44)
Wells X Z  give your best estimate.
Cisterns to collect Fxperience with surveys

rain water % %  shows that the average
Rural water system NONE % X  ansver from a large
Other X Z  number of questionnaires

Total T 100% 100% are fairly accurate
because a slight over-
ectimate by onc person
is balanced by sligat
under-cstiunte by
anoclier.
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i If you hauled water before joining a system please estimate:

3a. 7The number of gallons of haulcd water
used in a typical vear for both home

and livestock usc gallons (u5-50)
3b. The approximate one way distance y
of water was hauled miles (51-53)

3¢. Of the water hauled, what percentage

was vsed for livestock? _ percentage (5“-‘565

4. ' If you obtained water from wells on your property plecasc cstimate:

4a. The depth-each well is drilled and the depth water .
was pumped from each well you no longer useé because
of the watey system. s

Wells No longer Used  Depth Drilled

1 L T Heet T (57-60)
£2 ___feet ) (61-cu)
£3 . feet i (65-68)
‘ . £4 feet f (69-72)
£y ___fecet ) (73-78)

&h, Yor each well you still use, what depth is it drilled
and what is it's cexpected life.

Vells Still Used Depth Drilled Expected Life

71 feet ~ 7 777 years {c2)
{2 - _feet years (5-2u4)
£3 feet __years

#4 G fect years

{5 fect _____years
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96 Did you have any livestock the year before the system started?

Yes |
— o : (25)
[§? If Yes, answer 5a. and 5b.
5a. < Estimate the peréentage of livestock water which came
from cach source before yeu were on the water system
aund now. 1
»
Source Before joining system Now
Nauliug . o) o b3 i
Wells a4 = o
3 - - _ 2604
: Cisterns for ( )
collecting
rain water i B % %
Dams or ponds % % i
S b
Natural vaterways i i % % s
Rural water system NONE % _ %
Other ~ | el LIS .
Total 100% 100% g B
i :
» ’h
I5b. Since joining the rural water system have you L
discontinued use of any daws or pomds for
watering livestock? ek 5 e
No {651 el %,
'~ Yes, discontinued use completely :
Yes, discontinued use in winter
““;9 5¢. 1f Yes, please estimate the approximate size
of each dam or pond you no longer use. (e3)
Dam or Pond Surface Acres Depth at Deepest Point
#1 acres feet
$2 acres feet (5-28)
#3 acres feet
fh acres feet
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CHANGES TN RESLDERCES
6. \-.'l'mt is the best deseription of your residence? ’ (29) ‘ ?ﬂ
o Home in a town . ' :
Country home not on a farm
Full time farmer's home .: 4
_____Part time farmer's home By
.- PRetirement farw residency i
! Other (specify) . ' 2
. 7. In what year was your home builz? o ‘
) . (year) (30-33)
&. Fow long have you lived in your present home? ___years (34-35) “;
9, Was your decision to move jinto your prescut home (or to continue living i
there) influcuced by the establishment of the rural water district? (36) B
Yes 9
o Maybe ’ ’ il i
N (Y
4 -v‘.‘
10. Has the market value of your home changed since 19707 . (37) i
Don't know since it is part of farmstead B
____ Ko change :
{ Increascd ’ : : e
- z ___ Decreased : p i Ao
o s e - T .
~—-————-—=%110a. If it increassed or decreased in its J ;
market value, what is the approximate it j
percentage change in value? _____percent| (38-40) i
} e Sk d
13, Approximateli' how much have you spent on all !
3mprovements on your home (remodeling, additioms,
but not including water appliances) since 1970? ___dollars  (i1-45)
oy (e
12. Did you own a vacant homestead in 19707 @e) 2 a
Yes —j 17a.  Have you made any itiprovemcnts g
on these vacant hooesteads ;
No since 19707 ‘
- Yes No G7) e
4 1 :
12b. How much did this add to their 2 gl
value? - dollars (18-52)
— e e o
A
13. JTn your arca, how much has the value of acrcages for |
residential use changed since 19707 g dollars/acre
—— ©3-56)
14. What percentage of this change has been a result i .
of the rural water system? percent © )
15. Plcase check the houschold water appliances that you have acquired since
1970; (Do not include replacements) ¥
Autonratic dishwasher o) W
Kitchen garbage disposal G1) — P
Autonatic clothes washer | ((g?;
Automatic dryer @'3) & \
Water softener ((’S) 7
Water conditfoning equipmoent 1
- ©6)

Watevr heaters i
—— Qther (please 1ist) 67)
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16. Do any i of y y work i ; '
any members of your family work in occupations other than farming

or ranching?
o o (cs)
v Yes
\ 1f Yes, what is their total weekly 7
mileage to and from work? o miles (69-71)

17. In a typical yeuar, what percent of your family's

ncome comes from farmin r ranching? P
income c¢ r farming o anching percent (72-74)

———

JF YOU MAKE ANY INCOME FROﬁ_FARHING,'PLEASE ANSWER QUESTIONS 18. TO 24b

ASE GO TO QUESTION 25.

JHNPACTS ON AGRICULTURE

18, Approximately what is the largest number of livestock you had on your (cn)
place at any one time in 1970 and 19757
1970 1975

L. Dairy cows
b, Beef cows X (5-72)
C. Cattle on feed
D. Othlier cattle
E. Sous

F. OGrther hogs

G. Sheep

H. Poultry

I. Other -

19. las the rural water system had any effects on the types or numbers of

livestock you keep or your management practices? (73
___._No —___Yes (plcase describe these changes)
(74-75)
20. Have you had fewer livestock health problems since being on the
watcr system? Yo Yes (please describe) {(7¢)
(27-78)
21. How many total acres of your farm cperation were used for each of the (c35)
following categories in 1970 and 19757
1970 1975 .
Cropland ' acres acres
Improved pasturg acres - acres (5-51)
Native pasture acres acrcs
Hayland _ acres acres
Other * acres acres
Total acres acres
22. Have you sold any agricultural land since 1970? (u2)
_ No O
—Yis
L"9 If Yes, how many acres were used by the
Juew owner for: :
Agricultural uscs acres
Residential acreages X} _ acres (43~51)
Commercial or industrial uscs y acres
Other =L acres

: &




23.

24,

What was the market value for the cutire farm (including both owned
and Jcased land, farm buildings, and honex) in 1970 and 1975?

1970 market value dollars

1975 market value - dollarvs

In your arca, what effect has the rural system had on land values?
___No effect
S "~ Decreascd
{ Increascd

[5 24a. What percent of the land in your unit has been
affected in value because of the water district?
percent

24b. What percent of the change in land values has been
a result of the public water system?
__ percent

GERERAL JRFORMATION NEEDED FOR STATISTICAL COMPARISONS
EVERYONE_ SHOULD ANSWER THE FCLLOWING QUESTIONS.

25.
24,
27

8.

30.

31.

32.

33.

Vhat towmship (or territory) do you live in?

How far do you live frem Sioux ¥alls? s miles

liow far do you live from the nearest town? niles

How many persons reside in your home?

How many of your children will be enrolled in public school next year
and in 5 years? Next year In 5 years
Grades 1-8
Crades 9-)2

What is the ape of the head of the household? year

Vhat s your fanily's average annual income? (ITnclude wages, salaries
$ 0 to 3,999 aud net farm or business
4,000 to 7,999 income)
§,000 to 11,999
12,000 to 15,999
16,000 and over

In your own words, what beneficial effects from the rural water
system have you observed?

In your own words, what problems concerning rural water systems have
you observed?
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(55~¢0)
(61-66)

(67)

(68-70)
(71-73)
(74-75)
(7¢-75)
(ce)
(5-7)
(8-15)

C16-17)

(1)

- (Q19-25)

(26-31)
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