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T h i s  r e p o r t  d e a l s  w i t h  t h e  f i r s t  phase  of an  economic 

s t u d y  conducted  on t h e  Upper h a k e  R i v e r  B a s i n .  The o b j e c t -  

i v e  o f  t h i s  phase i s  t o  de te rmine  t h e  optimum economic com- 

b i n a t i o n  o f  t h e  s c a r c e  r e s o u r c e s  a v a i l a b l e  w i t h  r e s p e c t  t o  

t h e  p r i c e  t h e  f a r m e r s  c a n  a f f c r d  t o  pay f o r  pumped i r r i g a t i o n  
? 

w a t e r  from a  ground w a t e r  s o u r c e .  
# 

The r e s e a r c h  upon which t h i s  r e p o r t  i s  based was s u p p o r t -  

e d  by t h e  Idaho j t a t e  Reclamat ion  Department.  The p r o j e c t  i s  

c o n t i n u i n g  w i t h  s u p p o r t  from t h e  Idaho  Reclamation Department 

and t h e  Uni ted  j t a t e s  Department of t h e  I n t e r i o r  a s  a u t h o r i z -  

ed under  t h e  !dater Resources  Act o f  196b, P u b l i c  Law 38-3'79. 

The p r o j e c t  i s  sponsored  by t h e  Water Resources  Research  

I n s t i t u t e ,  U n i v e r s i t y  of  Idaho ,  Moscow, Idaho.  



RELATIONSHIP OF PUMPING LIFT TO ECONOMIC USE OF 
GROUNDWATER FOR IKRIGATION 

Xichard C h e l i n e  and Rober t  Haynes 

I n t r o d u c t i o n  

Groundwater i s  b e i n g  pumped t o  g r e a t e r  and g r e a t e r  h e i g h t s .  

The economic impact  of  t h i s  i s  n o t  p r e s e n t l y  known. Farm s i z e ,  

c r o p p i n g  p a t t e r n s ,  i r r i g a t i o n  sys tem dsesign and farm manage- 

ment a r e  some of  t h e  f a c t o r s  which d e f i n e  how h igh  wa te r  can  

be  economical ly  l i f t e d .  

It i s  t h e  purpose of  t h e  r e s e a r c h  upon which t h i s  r e p o r t  

i s  based t o  s t u d y  t h e s e  f a c t o r s  and d e f i n e  r e l a t i o n s h i p s  be-  

tween pumping l i f t  and t h e  v a r i o u s  f a c t o r s  which a f f e c t  t h e  

p r i c e  one can  a f f o r d  f o r  w a t e r .  T h i s  problem i s  a n  i n t e g r a l  

p a r t  of t h e  economic development of  d e s e r t  land i n  Idaho and 

many o t h e r  a r e a s  of  t h e  w e s t .  More e f f i c i e n c y  i n  t h e  methods 

of pumping, i n  t h e  a p p l i c a t i o n  of  wa te r  and i n  farming opera -  

t i o n s  make i t  p o s s i b l e  t o  t a k e  advan tage  of  t h e  economics of  

s i z e  by e s  t a h l i s h i n g  r e l a t i v e l y  l a r g e  farm u n i t s .  

The s i z e  of  farm u n i t s  i s  n o t  a l o n e  an  e c o n ~ ~ i c  q u e s t i o n  

b u t  i n v o l v e s  a l s o  p r e s e n t  laws and i n s t i t u t i o n s .  

Demand f o r  i r r i g a t i o n  water  i n  d e s e r t  land development 

i s  s o  h igh  t h a t  t h e  s e a r c h  f o r  new a q u i f e r s  and f o r  t l ie means 

of  p u t t i n g  t h e  w a t e r  t o  work economical ly  has  been an  expand- 

i n g  c h a l l e n g e  t o  s c i e n t i f i c  i n g e n u i t y .  

Modern technology a l l o w s  wa te r  t o  be  l i f t e d  g r e a t e r  d i s -  

t a n c e s  than  e v e r  b e f o r e ,  which means new s o u r c e s  of  wa te r  can  

be  u t i l i z e d .  I n  some a r e a s  pumping from deep w e l l s  causes  a 

lower ing  of  t h e  w a t e r  t a b l e  w i t h  t h e  r e s u l t  t h a t  p r i o r  e s t a b -  



l i s h e d  we l l s  pumping from l e s s e r  depths  a r e  going dry .  I t  

may be t h a t  water from the  deeper we l l s  i s  being put t o  b e t -  

t e r  economic use  than  t h a t  pumped from t h e  we l l s  of l e s s e r  

depth.  The economic p r o d u c t i v i t y  of water used f o r  a g r i c u l -  

t u r e  i s  thought t o  vary  s i g n i f i c a n t l y  i n  some s i t u a t i o n s  due 

t o  s i z e  of t h e  farms us ing  t h e  water .  The c rop  p a t t e r n s  and 

farm o rgan iza t ion  may vary  s i g n i f i c a n t l y  between t h e  two 

sources  of ground water .  

Although economic cons ide ra t ions  a r e  n o t  t h e  s o l e  c r i -  

t e r i a  f o r  a l l o c a t i o n  of water ,  knowledge of  v a l i d l y  compar- 

a b l e  economic va lues  of water i n  d i f f e r e n t  uses  w i th in  

a g r i c u l t u r e  w i l l  be very  u s e f u l  t o  water resources  a l l o c a t o r s  

( a d m i n i s t r a t o r s ,  l e g i s l a t o r s  o r  o t h e r s )  . 



Sources  of  Data 

The e s t i m a t e s  p r e s e n t e d  a r e  based mainly  on d a t a  o b t a i n -  

ed from p e r s o n a l  i n t e r v i e w s  w i t h  twenty fa rmers  and w i t h  ma- 

c h i n e r y  d e a l e r s ,  and o t h e r  b u s i n e s s e s  i n  t h e  a r e a .  Also  d a t a  

on pumping w a t e r  from w e l l s  were supplemented w i t h  informa- 

t i o n  s u p p l i e d  by t h e  Idaho Power Company. E s t i m a t e s  a r e  

based p a r t l y  on d a t a  o b t a i n e d  from p r e v i o u s  s t u d i e s  i n  t h e  

a r e a .  

The twenty  farms inc luded  i n  t h e  sample were s e l e c t e d  

i n  c o n s u l t a t i o n  w i t h  t h e  county  a g e n t  i n  C a s s i a  County. The 

d a t a  were g a t h e r e d  i n  August and September of 1966. 

L o c a t i o n :  South of  t h e  Snake River  i n  Western C a s s i a  

County, known a s  Goose Creek a r e s .  

Type of  S o i l :  Uniform sandy loam. 

Farm O r g a n i z a t i o n :  S i x t e e n  of  t h e  twenty farms i n t e r -  

viewed were t h e  t y p i c a l  owner-opera tor  farms,  t h e  remain ing  

f o u r  farms invo lved  r e n t e d  l and  o p e r a t e d  a s  owner -opera to r .  

No i n c o r p o r a t e d  farms were found i n  t h e  a r e a .  

P r o d u c t i o n  Requirements and P r i c e  Assumptions 

The c o s t  and r e t u r n  e s t i m a t e s  i n  t h i s  p u b l i c a t i o n  a r e  

p r e s e n t e d  f o r  u s e  i n  s t u d y i n g  t h e  problems of  deep w e l l  pump- 

i n g  and t o  p r o v i d e  i n f o r m a t i o n  s o  t h a t  d e c i s i o n s  on r e a s o n -  

a b l e  pumping l i f t s  can b e  made. 

I n  c a l c u l a t i n g  t h e  c o s t s  o f  t h e  i n d i v i d u a l  farm e n t e r -  

p r i s e s ,  a  g i v e n  s e t  of p r o d u c t i o n  p r a c t i c e s  and a  g iven  l e v e l  

o f  equipment was assumed. P r o d u c t i o n  requ i rements  and p rac -  



t i c e s  were assumed t o  be under  a  s i t u a t i o n  o f  advanced t e c h -  

nology,  and t h a t  t h e  l a n d  h a s  r e a c h e d  i t s  f u l l  p r o d u c t i o n  po- 

t e n t i a l  when t h e  c r o p s  have t h e  n e c e s s a r y  amount o f  w a t e r  

a v a i l a b l e  t o  grow a maximum c r o p .  The farm managers were as-  

sumed t o  be  above t h e  a v e r a g e  farm management l e v e l .  

The p r i c e s  of  t h e  i n p u t s  were based  on t h e  a c t u a l  p r i c e s  

p a i d  by t h e  f a r m e r s  i n  t h e  a r e a .  The p r i c e  v a r i a t i o n  between 

farms was a d j u s t e d  on t h e  b a s i s  of  t h e  p r i c e s  t h e  s u p p l i e r  o f  

i n p u t s  c h a r g e d .  See Appendix T a b l e s  1 t o  5. 

The p r i c e s  o f  o u t p u t  were a  t e n - y e a r  a v e r a g e  of  p r i c e s  

r e c e i v e d  by f a r m e r s  f o r  t h e  i n d i v i d u a l  c r o p .  

The c a p i t a l  r e q u i r e m e n t s  on t h e  farms were assumed t o  

be f u l f i l l e d  w i t h o u t  any r e s t r i c t i o n  from t h e  l e n d i n g  a g e n c i e s .  

The i n v e s t e d  c a p i t a l  i n  t h e  farm o p e r a t i o n  was charged 

a n  i n t e r e s t  o f  s i x  p e r c e n t .  Tha t  means, t h a t  t h e  farm was 

e n t i r e l y  owned by t h e  f a r m e r .  I f  t h i s  assumpt ion  i s  n o t  t r u e  

t h e n  a n  a d j u s t m e n t  w i l l  have t o  be  made between t h e  i n t e r e s t  

a c t u a l l y  p a i d  and t h e  i n t e r e s t  r a t e  charged on t h e  inves tment .  

iGhen tibe i n t e r e s t  r a t e  on t h e  l o a n  i s  s i x  p e r c e n t ,  t h e r e  i s  

no need f o r  a d j u s t m e n t s .  

Land was v a l u e d  a t  44C3 p e r  a c r e  which i s  c o n s i s t e n t  

w i t h  t h e  v a l u e s  g iven  by r e a l  es ta te  a g e n t s  i n  t h e  a r e a .  

R e p r e s e n t a t i v e  Farm Budgets 

I n  t h e  t h r e e  f o l l o w i n g  b u d g e t s ,  a l l  c o s t  and r e t u r n  f i g -  

u r e s  have been compcted from Appendix T a b l e s  1 t o  5. The 

t h r e e  r e p r e s e n t a t i v e  farm budge t s  a r e  p r e s e n t e d  f o r  t h r e e  

d i f f e r e n t  r o t a t i o n a l  p a t t e r n s .  These r e p r e s e n t a t i v e  farm 



budge t s  c o n t a i n  t h e  same r o t a t i o n a l  make-up a s  was found on 

t h e  sample farms from which t h e y  were d e r i v e d .  

A l l  p r o d u c t i o n  expenses of f i x e d  and v a r i a b l e  c o s t s  a r e  

i n c l u d e d  i n  t h e  budge t s  excep t  r e t u r n s  t o  management and wat- 

e r .  The l a b o r  c o s t s  of a p p l y i n g  i r r i g a t i o n  wa te r  t o  t h e  c r o p s  

a r e  i n c l u d e d  i n  t h e  budge t s  whereas t h e  c o s t  of  d e l i v e r i n g  

t h e  w a t e r  from t h e  w e l l s  t o  t h e  headga te  i s  d e a l t  w i t h  s e p -  

a r a t e l y  i n  t h e  n e x t  s e c t i o n .  

R e s u l t s  : 

The amount of money a v a i l a b l e  t o  pay f o r  wa te r  f o r  t h e  

e n t i r e  farm i s  under R o t a t i o n  1, $36.28 p e r  a c r e ;  under  Ro- 

t a t i o n  2 ,  327.60 p e r  a c r e ;  and under R o t a t i o n  3 ,  $40.95 p e r  

a c r e .  

These v a l u e s  i n c l u d e  a  r e t u r n  t o  management, however. 

The manager ' s  own l a b o r  i n  hours  i s  inc luded  under l a b o r  c o s t .  

Comparing t h e  wa te r  v a l u e s  under  t h e  t h r e e  s i t u a t i o n s  

w i t h  t h e  annua l  c o s t  p e r  a c r e  of  d e l i v e r i n g  t h e  wa te r  ( n e x t  

s e c t i o n )  shou ld  g i v e  some gu idance  i n  t h e  economic f e a s i b i l -  

i t y  of  wa te r  r e s o u r c e s  development from ground wa te r  s o u r c e s .  

It shou ld  be  p o i n t e d  o u t  t h a t  t h e  wa te r  v a l u e s  under  

t h e  t h r e e  s i t u a t i o n s  w i l l  n o t  change w i t h  t h e  pumping l e v e l ;  

t h e y  w i l l  s t a y  c o n s t a n t  r e g a r d l e s s  of  t h e  dep th  cf t h e  w e l l .  

Cau t ion  : 

It shou ld  be  remembered t h a t  f o r  t h i s  p r o g r e s s  r e p o r t  

t h e  t h r e e  r e p r e s e n t a t i v e  farms were developed under a  t e n t a -  

t i v e  b a s i s .  The f i n a l  r e s u l t s  w i l l  i n c l u d e  d i f f e r e n t  s i z e d  

farms w i t h  more e l a b o r a t e  a n a l y s i s .  



Table  1 

Represen ta t ive  Farm Budget f o r  400 Acre Farm 
Ro ta t ion  P l an  1 

Year ly  Expenses and Returns 
Item Po ta toes  Sugar Beets  - h e a t  A l f a l f a  E n t i r e  Farm 

75  a c r e s  100 a c r e s  75 acres 150 acres 400 a c r e s  
Product ion:  T o t a l  Returns 824,775 $22,440 $11,411 $17,250 $75,476 

Inpu t s  : 
T r a c t o r  
Imp 1 emen t s 
Labor 
Hauling ( s t a c k i n g )  
Harves t ing  

Hoeing Thinning 
I Seed 
rn F e r t i l i z e r  
I I n s e c t i c i d e  

Farm s u p p l i e s  (Miscel laneous)  
Bui ld ing  d e p r e c i a t i o n  
Insurance  
Land Taxes 
I n t e r e s t  on Land Investment 

T o t a l  Cost  $17,406 $19,602 $ 6,765 $15,192 $58,965 
Res idua l  a v a i l a b l e  t o  pay f o r  water  6,969 2,838 4,646 2,058 16,511 

T o t a l  $24 , 375 $22,440 $11,411 $17,250 $75 , 476 

P e r  a c r e  Res idua l  Net Income 
a v a i l a b l e  t o  pay f o r  water  892.93 $28.38 $61.95 $13.72 $41.28 
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Table  3 

Rep re sen t a t i ve  Farm Budget f o r  400 Acre Farm 

R o t a t i o n  P l an  3 

Yea r ly  Expenses and Re turns  
I t e m  ',heat P o t a t o e s  Sugar Beets Beans A l f a l f a  E n t i r e  Farm 

30 a c r e s  30 a c r e s  80 a c r e s  80 a c r e s  90 a c r e s  400 a c r e s  

Produc t ion  : T o t a l  Returns  $12,172 226,030 $17,952 $9,802 $ 9,200 $75,126 

I n p u t s  : 
T r a c t o r  
Implements 
Labor 
Haul ing ( s t a c k i n g )  
Ha rves t i ng  

I Spray ing  
Hoeing & Thinning 

I 
Seed 
F e r t i l i z e r  
I n s e c t i c i d e  
Farm s u p p l i e s  (mi sce l l aneous )  
Bu i ld ing  d e p r e c i a t i o n  
Insurance  
Land Taxes 
I n t e r e s t  on Land Investment 

T o t a l  Cost  $ 7,216 818,566 $15,682 8 7,179 8 3,102 $56,745 

Res idua l  t o  pay f o r  water  4,956 7,434 2,270 2,623 1 ,098 13,381 

T o t a l  $12,172 $26,000 $17,952 6 9,082 # 9,200 $75,126 

Per  a c r e  Res idua l  N e t  Income 
a v a i l a b l e  t o  pay f o r  wa te r  $61.95 $92.93 $28.38 $32.78 $13.72 $45.95 



Cost  of Pumping and D e l i v e r i n g  J a t e r  

The p h y s i c a l  and economic e s t i m a t e s  p r e s e n t e d  h e r e  a r e  

based  on d a t a  g a t h e r e d  from t h e  twenty fa rmers  and from t h e  

Idaho Power Company. 

The c o s t s  i n c l u d e  a l l  t h e  expenses  of pumping t h e  w a t e r  

from t h e  w e l l s  and d e l i v e r i n g  i t  t o  t h e  h e a d g a t e s .  Labor 

c o s t s  of  a p p l y i n g  wa te r  were i n c l u d e d  i n  t h e  r e p r e s e n t a t i v e  

farm budge t s  i n  t h e  p r e v i o u s  s e c t i o n .  

The a n n u a l  c o s t  of  wa te r  c o n s i s t s  of d e p r e c i a t i o n  and 

i n t e r e s t  on t h e  w e l l ,  pump and motor ,  c o n c r e t e  o r  t r a n s i t e  

p i p e ,  c o n c r e t e  l i n e d  d i t c h e s  and s iphon  t u b e s .  It a l s o  i n -  

c l u d e s  r e p a i r  and maintenance on t h e  above i t e m s ,  p l u s  l a n d  

l e v e l i n g  and e l e c t r i c  power c o s t s .  

The l e n g t h  of e s t i m a t e d  l i f e  of e l ements  i s  p r e s e n t e d  

i n  T a b l e  11. 

T a b l e  4 .  Expected L i f e  of Elements  Involved 
i n  t h e  I r r i g a t i o n  System 

I n v e s  tment 

.Je 1 1 

Land Leve 1 i n g  

E l e c t r i c  Motor and Pump 

Concre te  P ipe  

Concre te  l i n e d  D i t c h  

T r a n s i t e  P i p e  

Siphon Tubes 

Years  of L i f e  

Permanent 

Permanent 

20 y e a r s  

2C y e a r s  

10 y e a r s  

25 y e a r s  

5 y e a r s  



The annua l  c o s t s  f o r  t h i s  equipment were computed from 

t h e  t o t a l  expenses  o f  t h e  e n t i r e  l i f e  o f  t h e  equipment based 

on a  s e r i e s  of  equal  annua l  payments t h a t  would r e t i r e  t h e  

i n i t i a l  expenses  a t  t h e  end o f  t h e  expec ted  u s e f u l  l i f e .  In -  

t e r e s t  was charged on t h e  unpaid  b a l a n c e  a t  a  r a t e  o f  s i x  

p e r c e n t  p e r  y e a r .  

The computed a n n u a l  c o s t  was then  d i s t r i b u t e d  among t h e  

c r o p  e n t e r p r i s e s  on t h e  r e p r e s e n t a t i v e  farms on t h e  f o l l o w i n g  

b a s i s :  1) d e l l ,  pump and motor ,  c o n c r e t e  p i p e ,  t r a n s i t e  

p i p e ,  and power a c c o r d i n g  t o  t h e  p e r c e n t a g e  of pumped w a t e r  

t h a t  was a p p l i e d  t o  t h e  r e s p e c t i v e  c r o p s ;  2 )  Land l e v e l i n g  

and c o n c r e t e  d i t c h e s  a c c o r d i n g  t o  t h e  p e r c e n t a g e  of  t h e  t o t a l  

i r r i g a t e d  a c r e a g e  devoted  t o  t h e  r e s p e c t i v e  c r o p s .  The p e r -  

c e n t a g e  o f  t h e  w a t e r  t h a t  was a p p l i e d  t o  t h e  r e s p e c t i v e  c r o p s  

was de termined from t h e  w a t e r  r e q u i r e m e n t  f o r  t h e  c r o p s  i n  t h e  

a r e a  3s  s e t  f o r t h  i n  U n i v e r s i t y  o f  Idaho Experiment i t a t i o n  

B u l l e t i n  No. 291. The assumpt ion  was made t h a t  i f  c r o p s  were 

o v e r - i r r i g a t e d  o r  u n d e r - i r r i g a t e d ,  i t  was done un i fo rmly .  

I n  t h e  c a s e  of  u n d e r - i r r i g a t i o n  t h i s  would n o t  be  s t r i c t l y  

t r u e  because  t h e  f a r m e r s  i n d i c a t e d  t h a t  i f  a  c h o i c e  had t o  be  

made, a l f a l f a  would be s a c r i f i c e d  t o  o b t a i n  a  r e t u r n  on t h e  

o t h e r  c r o p s .  Some of t h e  fa rmers  u t i l i z e  a r e l i f t  sys tem o r  

r e u s e  t h e i r  wa te r  a t  a  lower e l e v a t i o n  on t h e  farm.  O t h e r s  

make no a t t e m p t  t o  r e u s e  t h e i r  wa te r  b u t  f a rmers  below them 

do r e u s e  i t .  I t  was assumed f o r  t h e  farms i n  t h e  sample,  

t h a t  t h e  i n c r e a s e d  c o s t  t o  t h o s e  who d i d  n o t  r e u s e  w a s t e  wat-  

e r  was o f f s e t  by a  d e c r e a s e  i n  c o s t  t o  t h o s e  who r e u s e  w a t e r  

t h a t  t h e y  d i d  n o t  pump i n i t i a l l y ;  t h a t  means, t h a t  t h e  d e v i -  



a t i o n  from the average c o s t  per a c r e  was o f f s e t .  

The average c o s t  of water per ac re  f o r  the  r e spec t ive  

crops was based on the c o s t  of the indiv idual  farmers i n t e r -  

viewed weighted by the number of ac res  of the  crop t h a t  the  

farmer had i n  h i s  system during the  1966 growing season. The 

water c o s t  per ac re  per year f o r  the crops included i n  the 

s tandardized r o t a t i o n s  f o r  pumping condit ions t h a t  now e x i s t  

a r e  : 

Beans $21.71 

Grain $25.10 

Potatoes $28.02 

Sugar Beets $23.75 

A l f a l f a  $'I. 49  

For the  average 400 a c r e  farm, based on examining e x i s t -  

ing farms, the pumping system was considered t o  be two 200hp 

pumps each pumping 3.G c f s .  The pumping sequence of the  aver- 

age 400 a c r e  farm was s e t  a s  fol lows:  

Apr i l  120hr 

May 500hr 

June 6OOhr 

Ju ly  620hr 

August TOOhr 

September 200hr 

Tota l  2340hr 

This sequence would d e l i v e r  2.9Q a c r e - f e e t  per ac re .  

This i s  below the  average f o r  t h e  1966 pumping season (3.71 

a c r e - f e e t  per a c r e )  which was unusually high s ince  crops were 

i r r i g a t e d  before emergence. A f i v e  year average from 1959 t o  



1962 on t h e  Norths ide  Pumping Divis ion of t h e  Minidoka P r o j e c t  

was 3.18 a c r e - f e e t  pe r  a c r e  as r e p o r t e d  i n  Un ive r s i t y  of Idaho 

Research B u l l e t i n  No. 62. 

To determine t h e  pe rmis s ib l e  a d d i t i o n a l  l i f t ,  t h e  i n c r e a s e  

i n  c o s t  was taken as a d d i t i o n a l  column, s t a g e s ,  motor c o n t r o l  

equipment, i n c r e a s e  i n  s i z e  of e l e c t r i c  motor and e l e c t r i c  

power. Since t h e  c o s t  of a 200hp e l e c t r i c  motor i s  a l r e a d y  

inc luded  i n  t he  c u r r e n t  c o s t s ,  t h e  va lue  of a  200hp motor i s  

s u b t r a c t e d  from t h e  p r i c e  of t h e  l a r g e r  motor r e q u i r e d .  The 

u s e f u l  l i f e  of t h i s  equipment was taken a s  20 yea r s .  The ad- 

d i t i o n a l  s t a g e s  a r e  12 inches  i n  diameter ,  provide 48 f e e t  

of l i f t  pe r  s t a g e ,  and r e q u i r e  19.5 hp per  s t a g e .  The p r i c e s  

of t h i s  equipment a r e  $134 per  s t a g e  and ,3192 per  t e n  f e e t  

of column. This  in format ion  on pump c h a r a c t e r i s t i c s  and c o s t  

was ob ta ined  from a  pump manufacturer  who has cons ide rab le  

equipment i n  t h e  a r e a .  The pump e f f i c i e n c y  a t  the  s t a t e d  

c o n d i t i o n s  i s  8 3  pe rcen t .  The annual  c o s t  of t h e  a d d i t i o n a l  

pumping equipment was computed i n  t h e  same manner a s  was pre -  

v i o u s l y  s t a t e d  f o r  t h e  c u r r e n t  c o s t s .  

The a d d i t i o n a l  power c o s t  was computed us ing  Idaho Power 

Schedule number 24. The e l e c t r i c a l  e f f i c i e n c y  of t h e  motor 

was assumed t o  be 90 pe rcen t .  Th i s  f a c t o r  was a p p l i e d  t o  t h e  

horsepower r e q u i r e d  t o  ope ra t e  t h e  s t a g e s  t o  e v a l u a t e  t h e  

e l e c ~ r i c a l  demand which i s  used t o  compute k i l l o w a t t - h o u r s .  

Ro ta t ion  1. The c o s t  of water  under r o t a t i o n  1 i s  cu r -  

r e n t l y  $23.96 pe r  a c r e .  Th i s  l eaves  $12.32 per  a c r e  o r  $4928 

f o r  t h e  e n t i r e  farm which may be a l l o c a t e d  t o  management o r  

f o r  a d d i t i o n a l  l i f t .  I f  t h e  assumption i s  made t h a t  t h e  farm- 



e r  and h i s  f a m i l y  do a l l  I;he l a b o r  e x c l u s i v e  of t h a t  invo lved  

w i t h  h a u l i n g ,  h a r v e s t i n g  and hoe ing  and t h i n n i n g ,  ( s e e  T a b l e  

1, I n p u t  i t e m  3 )  and t h a t  t h i s  l a b o r  p l u s  a  r e t u r n  t o  manage- 

ment r e p r e s e n t s  t h e i r  o n l y  income from t h e  farm, then  Graph 

1 shows t h e  e f f e c t  on t h e  f a r m e r ' s  income of  changing t h e  

d i s t r i b u t i o n  of  t h e  $4923 between a d d i t i o n a l  l i f t  and r e t u r n  

t o  management. Re tu rns  t o  inves tment  a r e  excluded from t h e  

above a n a l y s i s .  The fa rmer  a l s o  r e c e i v e s  an income from h i s  

inves tment  i n  t h e  farm.  I f  t h e  r e s i d u a l  i s  devoted  e n t i r e l y  

t o  a d d i t i o n a l  l i f t ,  t h e  l i m i t  i s  23d f e e t .  

R o t a t i o n  2. T h i s  r o t a t i o n  i s  b o r d e r l i n e  economical ly  a t  

c u r r e n t  d e p t h s .  The c o s t  f o r  w a t e r  d e l i v e r e d  i s  c u r r e n t l y  

$27.07 p e r  a c r e .  T h i s  l e a v e s  a  r e s i d u a l  of $603. Graph 2 

shows t h e  e f f e c t  changing t h e  d i s t r i b u t i o n  of  t h i s  r e s i d u a l  

between a d d i t i o n a l  l i f t  and r e t u r n  t o  management. The assump- 

t i o n s  a r e  t h e  same as under  R o t a t i o n  1 .  

R o t a t i o n  3 .  The c o s t  f o r  w a t e r  i s  $27.31 p e r  a c r e .  

T h i s  l e a v e s  $13.94 p e r  a c r e  o r  $7276 which may be  a l l o c a t e d  

t o  i n c r e a s i n g  l i f t  o r  a s  a r e t u r n  t o  management. Graph 3 

shows t h e  e f f e c t  on t h e  fa rmers  income of changing t h e  dis- 

t r i b u t i o n  of  t h e  r e s i d u a l  between a d d i t i o n a l  l i f t  and r e t u r n  

t o  management. I f  t h e  r e s i d u a l  i s  a l l o c a t e d  comple te ly  t o  

a d d i t i o n a l  l i f t ,  wa te r  may be pumped from ',Cl f e e t  d e e p e r .  

I t  shou ld  be remembered t h a t  t h e s e  f i g u r e s  a r e  based on 

t h e  exp'ansion t a k i n g  p l a c e  a t  t h e  t ime  of i n s t a l l m e n t  a n d  riot 

a f t e r  t h e  sys tem i s  i n  o p e r a t i o n .  A l t e r i n g  e x i s t i r i g  e q u i p -  

ment would be  more expens ive  t h a n  making t h e  o r i g i n a l  i n s t a l l -  

a t i o n  conform t o  t h e s e  l i m i t s .  Also ,  t h e s e  f i g u r e s  f o r  i n -  



creased l i f t  are  based on the e f f i c i e n c i e s  a t  the time of  i n -  

s t a l l a t i o n .  As time passes and the e f f i c i e n c i e s  go down, 

more power w i l l  be required t o  pump the same amount of  water, 

thus increas ing  c o s t s .  



APPENDIX 

E x p l a n a t i o n  o f  t h e  C o s t  F a c t o r s  i n  t h e  E n t e r p r i s e  Budgets 

1. T r a c t o r  - The c o s t  f i g u r e s  a r e  based  on d a t a  c o l l e c t -  

ed  from more than  100 farms i n  Southern  Idaho.  The f i g u r e s  

a r e  approx imat ions  o f  t y p i c a l  o p e r a t i o n s  and expenses  of  t h e s e  

farms.  

2.  Implements - c o s t  p e r  hour  based on machinery s t u d i e s  

made i n  Nebraska, New Mexico, Idaho and Wyoming. 

3. Labor - u t i l i z i n g  i n f o r m a t i o n  from fa rmers ,  county  

a g e n t s ,  and v a r i o u s  coun ty  o f f i c i a l s .  $1.30 r a t e  p e r  hour 

was used .  

4. Hau l ing  - fa rmers  i n f o r m a t i o n .  

5. H a r v e s t i n g  - fa rmers  i n f o r m a t i o n  and custom r a t e s .  

6. Spray ing  - weighted  a v e r a g e  of  t h e  c o s t  f i g u r e s  

s u p p l i e d  by t h e  f a r m e r s .  

7 .  Hoeing and t h i n n i n g  - based on r a t e s  p a i d  by fa rmers  

i n  t h e  a r e a .  

3 .  Seed - based on l o c a l  a p p l i c a t i o n  r a t e s  and l o c a l  

s u p p l i e r s  ' quoted  p r i c e s .  

9 .  F e r t i l i z e r  - u t i l i z i n g  f a r m e r s '  a p p l i c a t i o n  r a t e s  

and l o c a l  d e a l e r s  p r i c e s .  

10 .  I n s e c t i c i d e  - same a s  ( 9 ) .  

11. Farm s u p p l i e s  - u t i l i z i n g  f a r m e r s  i n f o r m a t i o n .  I n -  

c l u d e d  i n  t h i s  i s  t e l e p h o n e ,  t r a v e l i n g  expense ,  and g e n e r a l  

t ime and expense  p e r t a i n i n g  d i r e c t l y  t o  t h e  farm o p e r a t i o n .  

12 .  B u i l d i n g  d e p r e c i a t i o n  - e s t i m a t e d  and s t a n d a r d i z e d  

from p e r s o n a l  i n t e r v i e w s .  This  i n c l u d e s  shop and i n i t i a l  o u t -  



l a y  f o r  equipment i n  shop. 

1 .  Insurance - u t i l i z i n g  s t a t e  wide known r a t e s  includ-  

i n g  machinery, and crop insurance.  

1 .  Land taxes  - ac tua l  taxes  paid by farmers. 

15 .  I n t e r e s t  on Land Investment - land valued a t  $400 

per a c r e .  I n t e r e s t  r a t e  6 percent .  



T a b l e  1 

P o t a t o e s  

P r o d u c t i o n  C o s t  and R e t u r n s  p e r  Acre 

P r i c e  Value 
Unir Q u a n t i t y  p e r  o r  

U n i t  C o s t  

P r o d u c t i o n  (Outpu t )  cwt .  2513 

I n p u t s  : 
T r a c t o r  
Implements 
Labor 
Spray ing  h i r e d  
H a r v e s t i n g  

h r s .  L. 23 
h r s .  6 .23  
h r s .  2.33 

cwt .  25'2 
Haul ing  t o  c e l l a r  cwr .  250 
Seed cwt .  1 4 . 1  
F e r t i l i z e r  l b s .  560 
Farm s u p p l i e s  ( m i s c e l  l aneous )  
I n s u r a n c e  
Land taxes 
B u i l d i n g  d e p r e c i a t i o n  
I n t e r e s t  on Land Inves tmen t  

$2.17 
v a r i e d  

1 .50  

~ -~ -- 

T o t a l  C o s t  $232.G7 

Net R e t u r n  t o  Water and Management .ii, 92.93 



Table  2 

'Wheat 

Produc t ion  Costs  and Returns  per  Acre 

P r i c e  Value 
Uni t  Q u a n t i t y  per  o r  

Uni t  Cost 

Produc t ion  : 
Wheat bu. 

Inpu t s  : 
T r a c t o r  h r s .  
Implements h r s  . 
Labor h r s .  
Spray custom r a t e  a c r e  
Combining custom r a t e  a c r e  
Hau 1 i n g  
Seed l b s .  
F e r t i l i z e r s  l b s  . 
Farm s u p p l i e s  (misce l laneous)  
Bui ld ing  d e p r e c i a t i o n  
Insurance  
Land t axes  
I n t e r e s t  on Land Investment 

3.04 $2.17 1 5.6~ 
-5.011 v a r i e d  2 .61 
6.28 1-39 9. !+2 

4.20 
': . 00 
1.57 

T o t a l  Cost  $ 33.29 

Net Return t o  Water and Management 6 61.95 



Table  3 

Sugar Beets  

Produc t ion  Cos t s  and Returns  per  Acre 

P r i c e  Value 
Unit  Q u a n t i t y  pe r  o r  

Uni t  Cos t  

P roduc t ion  : 
Sugar Bee t s  

I npu t s  : 
T r a c t o r  
Implements 
Labor 
Hoeing % Thinning 
Hawes t i n g  
Haul ing 
Seed 
F e r t i l i z e r  
I n s e c t i c i d e  
Farm s u p p l i e s  (mi sce l l aneous )  
I n su rance  
Bu i ld ing  d e p r e c i a t i o n  
Land t a x e s  
I n t e r e s t  on Land Investment 

tons  l c .  5 $1 5 .  60 $22b. 20 

h r s .  
h r s .  
h r s  . 
a c r e  
t o n  
t o n  
l b s .  
1.b.s. 

7.31 2.17 6 15.56 
7 .31  v a r i e d  5.96 

10 . 27 1.33 15.110 
1 . O  29 . C1,3 2 3  .GO 

16 .5  2 .  j O  41.25 
16 .5  1 .GO 16.50 

T o t a l  Cost  $196.02 

Net Return  t o  Vater  and Management $ 23.33 
- 



Table 4 

Beans 

Production Costs and Returns per Acre 

Price Value 
Unit Quantity per or 

Unit Cost 

Production: 
Beans cwt. 20.h2 $6.00 $122.52 

Inputs : 
Tractor hrs. 
Implements hrs. 
Labor hrs. 
Combining custom rate acre 
Hauling custom rate 
Hoeing hrs. 
Seed Ibs. 
Farm supplies (miscellaneous ) 
Building depreciation 
Insurance 
Land taxes 
Interest on Land Investment 

:..11 $2.17 6 13.26 
1 varied 5-30 
3.87 1.50 13.23 

1 10.00 10.00 
0.83 

1*73 1.50 2. 60 
1.00 9.00 9.00 

5.00 
2.35 
1.05 
2.60 
2h.OC 

Total Cost J 39.74 
- 

Net Return to Water and Management 



Table 5 

A l f a l f a  Hay 

Product ion Costs  and Returns per  Acre 

P r i c e  Value 
Unit Q u a n t i t y  per  o r  

Unit  Cost 

Product ion (ou tpu t )  ton  5.0 $23.00 $115.00 

Inputs  : 
T r a c t o r  h r s  . 
Implements h r s  . 
Stacking  & Hauling b a l e s  
Labor f o r  a l l  ope ra t ions  h r s  . 
Seed l b s  . 
F e r t i l i z e r  (0-45-0 I l b s  . 
I n s e c t i c i d e  ( h i r e d  
Farm s u p p l i e s  (miscel laneous)  
Bui lding dep rec i a t ion  
Insurance 
Land t axes  
I n t e r e s t  on Land Investment 

5-66 $ 2.1'7 8 12.28 
5. b6 var i ed  3 .99  
165 0.10 16.50 
3.5 1 - 5 0  1 2 . 7 j  

1 2  0.50 6.00 
200 0.0425 8 - 3 0  

1.50 
5.00 
2.35 
0 .81  
2.60 

24.00 

T o t a l  Cost $101.28 

Net Return t o  Water and Management .Ib 13.72 



INCREASED LIFT VS. FARM INCOME 

GRAPH I- ROTATION I 
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INCREASED LlFT VS FARM INCOME 

GRAPH 2 R O T A T I O N  2 
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INCREASED L lFT  VS. FARM INCOME 

ORAPH 3 R O T A T l O N  3 
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