i - ” : CHAPTER III
AN ECONOMIC ANALYSIS OF THE EFFECTS OF A DECLINING
: GROUNDWATER LEVEL IN THE RAFT RIVER BASIN

The economlc portlon of the study provides an 1nterpretat10n'
f the economic effects of various rates of groundwater level
ecllne 1n the Raft River Bas1n 1n southern Idaho Crop farms

in the study area Were examlned to determlne how the returns to
perator 1abor and management would be affected by a decllnlng
ater 1eve1 The MPS 360 Llnear Programmlng technlque was. used

or the exam1nat10n of farm plans
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arm Analys1s

Dlss1m11ar crop poss1b111t1es w1th1n the study area neces—.
1ons for the purposes of the study Farly fall- frosts and a
horter grow1ng season 11m1t fleld crops in the southern part
T the Raft R1verBa81nto alfalfa hay, pasture s11age corn,
and varlous graln crops The northern portlon has these pos-
s1b111t1es plus ‘the add1t1onal hlgh value cash’ crops of potatoes
and sugar beets Two farm Sizes were selected for study in
'%ach portlon of the bas1n 640 and 960 acre f1e1d crop farms 1n
the northern sectlon of the bas1n and 320 and 640 acre fleld cropfj-
‘farms 1n the southern portlon of the study area

j The crop constralnts (bounds) of the linear programmlng
A{ odel 1nvolved in the programmlng of each farm plan were set
mt three dlfferent levels to glve three poss1b1e crop comblnatlons

\
for each farm plan The ch01ce of the crop mix had an 1mportant

}
mpact on farm income. - Annualrreturns to operator'labor and
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management were. estimated for a 20 year peried to determine
the present value of the stream of returns from a farm opera-

tion.

Costs of Water Level Decline‘

Groundwater deeline is a serious problem in the etudy area.
Waterllevel deciines of 100 feef ﬂavevbeen noted in portions
of the basin since 19520 The fafes of declihe’examined}in this
study were 1, 2, 3, 4, 5, and 10 feet of water level decline
per year.
| The power cost fof pumping en ecre‘foot of water ffom a well

increases with increased depth to water. The increased power cost

’is, however, only a porﬁion of the overall cost of the water level

>

decline. Witheut proper planning, the pumping equipment'and‘
wells become'obsoleteiin a shofter than normel period of time.
This obsolescence increases the deprecietion and replacemeht-.
costs for‘wells,and,pumping.equipmentn Representative wells
for the bésin were evaluated and costs were calculated for the
improvements and changes necessary to maintain well yields at
the eurrent levels for 20 years, The 20 year accumulated pre-
sent value net return to the 640 acre'farm plan in the southern
portion of the study area decreased from $182,420 when no de-
cline occurred to $153,248 when 5 feet of yearly decline occurred.
Ten feet of yearly decline decreased the return to $121,076.

However; this return level for the most profitable crop mix

was‘still greater than the return from the préduction of the

next most profitable crop mix with no decline, $91,111.
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Results of the economic analysis indicated. that farms.in-

the northern section of the'studysareaushould»be-able;to make
i
the necessary well and pumplng equlpment changes with: only

. sllght reductlons in thelr returns When the acreage of 1and
on a farm 1s restrlcted i.er,-adequate 1rr1gat10n\water‘1s notr
awallable to 1rr1gate all the crop land on a. farm; the ab111ty
of a farm operator to make the necessary changes 1s reduced
Th1s 1s also the case when low Value cash crops are grown on
;farm- : _ g - .
% Returns to operator 1abor'and management‘for farmsnfn the
southern portlon of the study area 11m1t the ab111ty to make
, 1mprovements and changes in wells and pumplng equlpment as water
level decllne occurs Exam1nat1on of the 20 year effects of 10
feet of decllne per year resulted in a net loss for a 640 acre

farm plan produclng feed barley and alfalfa hay

Opportun1ty Cost of Not . Pumplng the Groundwater

] A
- ? The opportunlty cost or value‘foregone by not‘pUmping~the

groundwater in the Raft River Ba81n is . best expressed by the

| \
accumulated present value net returns of}the farm plans. With-
‘ ] _ : A o o
~out the irrigation water pumped from the aquifer, agricultural
i h . . . o
use:for land -in the basin would be limited to desert grazing -
N . . .

range° A 1imited-amountuof land in the study area is wholly

irrigated with surface water fromftheuRaft-River;and Cassia
Creek° 'An'improved Bureau1ofiiand_Management'grazing areagin'
the eastern portion of the valley:containing approximately 5,000
acres produced only 5,404 A. U. M.'s (an1ma1 unit months) of graz—

g ‘in 1971 (1nterv1ew w1th a representatlve of the Burley BLM
\\ .
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office). The value of one A.U.M. of grazing per acre ($.80
_ fer federal lapds for 1972) is minimal when compared to the

potential returns from irrigation of the land. The opportunity

cost of not irrigating Would be nearly identical to. the present

_Value net return.to a fa:m plana

Relative Importance of Groundwater Decline

Theilocafion and size of the farm,ﬁthe management capa¥
bilities of tﬂe operater; crops produced and characteristics of
wells affect returns from the farm operation in additioﬁ to.
the water costs. It is desirable to discuss the importance
of water level decline and’depth to groundwateriin relation to
'ether variablescaffectihg farm plan returns.

‘The location of the’farm} in either the northern or south-
ern portion of the study area, has an. important impaet on farm

‘income; The'dissimilér crop possibilities for the two ereas‘ |
is Qf major impertance to farm income. ‘The size of the'fafm and
,the manegement capébilifies of the farm'operator_also‘affect |
farm inceme; ‘As farm size inereases; efficiencies of equipmenf'
end labor uSagé(tend to increase.. These increased efficiencies
when aceempanied by‘a’high level of management capability can
affect returns significently° The crep mix also‘has d major
impéct{oh return 1evelsifef the farm plans. The'three:crep

ﬂcombinafiensiexamined for each farm plan in the seuthern por—

tion of the Raft River Basin can be produced with the same equip-
ment invehtdry andvamount bf irrigation‘Water{  The 640 acre field

crop plan has 20 year accumulated present value net return
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poss1b111t1es of $182,420 (390 ac. Malting Barley, 250 ac. Alf-

ilfa Hay), $91,111 (100 ac., Maltlng Barley, 290 ac. Feed Barley,
' éSO ac. Alfalfa Hay), and $59,625 (390 ac. Feed Barley, 250“ac.
Alfalfa Hay) This range of .reéturn possibilities, which is"
typical for all farm plans in the study area, shows the~impor;

“tance of the crop le selected for a farm plan.

|
'!; ’The characteristics of wells on a farm and depth;to”water,
: %1though~importantifactors influencing farm returns, are,not

.a% important as crops produced,_farm siée,,managementrcapabilities,
a%d farm 1ocation,r Farms'IOCated some distancevfrom the river
_t?pically'have,deeper Wells and‘greater;depths.to water. Power
c%sts‘per~unit of water pumpéd inCrease-as the depth_to water

ihcreases’ Investment costs and. deprec1at10n expenses also
I

1ncrease for deep wells and assoc1ated pumping equipment
| v
.These changes: in costs are relativelyvminor, For example,uthe
i . > , : o o :
2Q_year accumulated presentfvalue net returns for the 320 acre

| f%rm plan in the sQuthern portion of the study-area_is~decreased
by only $21,000, $134, 495 to $113, 4321when deep wells provide
1 1rr1gat10n water rather than shallow wells Similar relation-
,shlps exist for other farm plans examlned in this study.
" Groundwater decline~and depth to groundwater‘do affect

farm returns but in relatively minor amounts when compared to

' _a'd crop mix producéd Administration of the groundwater resource
b sed on depth to water or:: rate of groundwater decline alone

|
vignores severalfmore 1mportant,factors affecting a farm's re-

l
a
) . | .
the importance of farm location, farm size, management capability,
n
|
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Sﬁmmary
| An economic analysis of farm plans in the Raft River Basin
was performed to 1) estimate the value of water pumped from
the aquifer systém, 2) examine the effects of a declining ground—
water level on returns to farms, and 3) estimate the opportunity
_cQst of not pumping the groundwater. An examination of agricul-
- tural activities in the basin showed dissimilar crop opportunities
in the northern and sbuthernvportions of the area. Therefore,
the basin was divided into two areas for consideration in this
analysis..
Data pertaining to costs of production, returns for crops,
agricultural practices and cropping patterns in the study area
- were gathered in 1972 to provide the information base for this
study. Activity budgets for producing crops were formulated
from;this.data, A linear programming analysis using the informa—
tion from the budgets was then applied to estimate the returns
to operator: labor and management from representative farm plans
examined in the two divisions of the study area. This analysis
was/then extended to examine the effects of 6 rates of decline
on the returns to operator labor and management. The added
.costs which\a‘farm would experience in changing its irrigation
~wells and pumping equipment to maintain its irrigation water
supply were esfimated to determine the impact from various rates
of water level decline on the 20 year accumulated present<value
of net returns for each farm plan.
As the rate of groundwater decline increased, the returns
and annuity values decreased as expected, but not by the amounts

that had been'anticipated, The rate of water level decline on
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a farm had 1ess impact on-the returns than d1d the alternative
Crop mixes for the farm plans fFarms in the northern portlon of
the Raft River Basin should be able to operate w1th up-to five
»-feet of yearly decline and experlence only sllghtly lower re-
turns,; Farms in the southern portlon of the study area which
produce the 1ower value crop m1x of feed barley and alfalfa .
hay have low returns even w1thout decllne Groundwater decline
' 1n‘the southern portion of the Raft Rlver Basin is far more
serlous a problem than dec11ne in. the northern portion. In-
come 1evels for farms 1n1ﬂuasouthern ‘portion are at or below sub-
v slstence levels without a decline in the groundwater level.
Returns in the northern portiongof the study area_are at a con-
] : : ;

: s1derably hlgher 1eve1

E The value of 1rr1gat10n water is the value of the return to

operator 1abor .and management for the crops produced in a farm
plan - If the water was not pumped»for use at this time, thev
loss would'be nearly equal to this value. 'The alternatiue to

irrigated agriculture for the- lands currently irrigated with-
groundwater-is desert grazing.

} Groundwater'decline affects farm returns, hut by relatively
mlnor amounts when compared to other factors In the Raft Rlver
Ba%ln the major factors affectlng the returns to. farms are the
d

lo atlon of the farm (northern or southern portlon of the ba81n)

and crop mix‘produced° Characteristics ofgthe wells on a farm,

{
i

deﬁth to water, and farm size and management capabilities also

affect returns but to a lesser'degree
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Administration of the groundwater resource should con-
éider all factors affecting farm_returns. The effect of ground-
Water decline is only one measure of the economic position of a

farm enterprise.

Coﬁclusions

‘.This analysis has shown the effects of a declining ground-
water level on the returns to various farm plans. The rate of
decline that can be tolerated on a farm varies for different
farms and different cropping patterns. The returns to farm
operafions in the Raft River Basin are influenced more by farm
locafion and crop mix produced‘than groﬁndwater decline and
depth to water. o |

The value of avwater right is the certainty it provides the

holder, When applied to gfoundwatér, the certainty concerns the
level of the water and the rate of decline,.if any, which can
be expected. If the rate of yearly décliﬁe can be anticipated,
wells and pumping equipment can be designed to minimize costs as
decline_occurs,\ The added costs incurred from groundwater de-
cline are influenced more by the time period over which the

decline occurs than the depth to water.:
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