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Appendix A

Basic Assumptions

Location: The Mini-Cassia area of southern Idaho was used as a reference.

Soil type: A silt loam soil with a water holding capacity of 2.6 inches per foot
and soil depth not a limit to crop root zone.

Crop rotation: Sugarbeets, spring barley, and winter wheat

Allowable soil moisture depletion and crop rooting depth:

Allowable Rooting

Crop Depletion Depth
Sugarbeets 50% 257
Winter wheat 50% 3.0t
Spring barley 50% 3.0t
Seasonal water requirements:
Crop Total

Sugarbeets 25 inches

Winter wheat 17 inches

Spring barley 21 inches

Peak water use month and amount:

Peak Water
Crop Month Requirement
Sugarbeets July 9.5 inches
Winter wheat June 9.0 inches
Spring barley June 8.5 inches

Peak Daily Water Requirement (PDWR):
PDWR = Peak Month ET # of days/month

Crop PDWR
Sugarbeets .30 in/day = 5.7 gpm/acre
Spring barley .28 in/day = 5.3 gpm/acre
Winter wheat .30 in/day = 5.7 gpm/acre

Application efficiency for surface irrigation is assumed to be 40%.
Runoff is 40% and deep percolation is 20%.

Irrigations per crop with surface irrigation:

Crop Irrigations
Sugarbeets 9
Winter wheat 5
Spring barley 8

- gvy -
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Appendix B

Ownership Cost Calculations

Depreciation and interest is calculated using an exact technique that finds the annual
equivalent of first cost less annual equivalent of salvage. This method was chosen over
the estimated technique using straight-line depreciation (repayment) plus return on the
average investment. When using the estimated technique the magnitude of error
increases as: (1) years of useful life increase and (2) interest rate increases.

B9, - ¥,

where B = initial investment

Depreciation and Interest

v = salvage value
i = interestrate in decimal

n = years of useful life

Al +1)n
/ = uniform series end-of-period amount (a)
P'n 1+ - equivalent to present sum, (p); or capital
recovery factor.
(%) =, uniform series end of period amount
n Ju=1" (a) equivalent to future sum, (f); or

sinking fund factor.

Source: Smith, Gerald W. Engineering Economy: Analysis of
Capital Expenditures, lowa State University Press, 1973, pp. 93-

Insurance H

| . B-V)ig, | (B- V)
Insurance = /p [( /nBR;te)—((}}gé)m#%);(ﬂ))]

BEGIN : I END 1

initial investment

salvage value

interest rate in decimal notation
years of useful life

insurance rate

where B
¥

i
n
[

i(1+1)" ; ;
A) T uniform series
1+1 end-of-period amount (a)
equivalent to present sum,
(p); or capital recovery factor.

}y (1+1)" —l}(l+l) = present sum (p) equivalent to
uniform beginning-of-period
BEGIN i(1+1)° series (a).

(V )i=1[w_ 1 ] = presentsum (p) equivlent
07 b 1+ (41 togradient series (g).

1 .
(%)n: (+)"-1 . present sum (p) equivalent to uniform
i(l+1)" end-of-period series, (a).

BEGIN = payments in advance
END = payments in arrears.

Source: Formula developed by David J. Walker, Assistant Professor and
Brian | Calkine Graduate Student Aaricultural Economics and Anblied
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Table 1. Annual Costs for Earthen Head Ditch

Table2. Annual Costs for Concrete Head Ditch

With Siphon Tubes. With Siphon Tubes.
e Tofl  660ftn  $90ftmm 130fmn  lem Total  660%run  990frun 1 320ftrun
Nacres  Macrs  dacres Waces  Navres  dDacrss
Costper mgated acre Cost per imiated acre
(Operating Costs Operating Costs
Haiienance Hanienance
(25 b fyear) T 1Y N | (1% o nvestment X VA R 1
Labor! 0o B8 B0 Labr! X I 1
Wler an - nmooan o Ve 1 I 111
Intereston aperating captl Inerest on aperating captl
(6 months ai 8 734) i no 3 (6 months a 6.75%) 26 208 148
Toal perating Total aperating
MNaeres e wx Mares fpn B
Matres 1520 114 Taes 146028 1961
10 atres S2.48600 214 10 eres §179.80 g
Ownership Costs? Ounersip Costs®
Depreciaion & nerest M W 108 Deprecaton & ineres U B8 2%
Instrance Kl Wi 19 Instrance 2 i 1
Tlal ownership 104 w12 Totalounership I A% 100
Tota Amnul Costs Totl Annual Costs
N R0 1 s Qma 106
Maeres a0 g aers YRl T4
1 e 780 0 fams §6v18 6120

" St Table 8 on lahorrequirements for surace imigatn systems.
Labor costper hour .25

® Watar rates are an average ofhe raes quoted by e 1993 Minidoka and
Buriy iigaton Disrits n 1993, Water costs are calculated on a peracre
hass, thevefore, water usag i notrefected in the compansons

© ot Appendie D Table D1.

" e Tabl §on abor requirements for surface migation sysems. Labor cost

06 hour - $6.25

Wt rees are 1995 chargesfo Mindoke Imigafon Distict. Watercosfs
ate calclated on a px acre basi, terefore water usage i notrefected in

{he comparisons.
* SoeAppend ) Teble D2
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Table . Annual Cost fora 14 Nil Gated Ppe  Table 4. Annual Cost ora 11 Ml Surge
System, Flow Gated Pipe System

fem Tl 0k Wnn 0k tem Tobl O0tnn S0 Rnn S0
Das  Wans Mg Naws  Naves Dans
Cost ey ot e Cost per mgeed e
(ptaing Csts |
Warienance (eraing Coss

(14 fmesten] 00 %S0 Namenare
(1% ofnesmen T 111

i ik T 1 N |
Firg g % 0
e 1 T |
e m w7
lestonp cap
(bmonts 875k Booow 1 estoo
(Gmonsat 75k Wy
Tl oerang
Duws  §IEQ %D T operg
faws — SLUGE0 (k] Daws — §IM62 51
aws Y50 BE Jams SN i
Nams  SIE60 15
s Cots
ipreaon st U0 68 6 OweshoCost?
s f % 4% Deoecaond st i Y O X
Tl Ovnestp A 1 oo
Toel onershp 1T |
Toel Anngel Costs
Nawes Tk TolAml st
T S0 il Duws Q000 110
D S0 i daws SN 0%
N §I6A [l

" g Tl or e moaton b requrement. Lador st e
o 625 " See Tl 8 for e moation o requemens, Leor cos e
% Wale s e 088 chrges o ndok rigtin Company. Wl o 28

s ke on aper e s o, wersage st Wl e 1983 g om Miroka el oy Ve
el e companss, (01 e o e e s, e, et s s o
* Sonopend ) e 3 elered I e companins.

* Seaprenda D e D
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Table 3. Annual Costs fora 14 Mile

Table 6. Annual Costs for Tail-water Reus

Cablegation Gated Pipe System. Systems (Pumpbck),
Hem Tl G 0Rnnd3NAnn  Hem Tl Wares  Maores s
Nams  Naeres  Wacnes Cos e e Ace
Cost per mgeed are (perting Costs
COpering Csls Haienanes
Meinlnance (3 ofvesent 1
(1% 0fvesimen VU A I ]
Pover mooum
kg me - nn o 9
et on opereing capte
Walr* m o0 70 Goondsab7s) i %
et on opertng captel Totl oeratng osts
(BmontisatB75%) w18 Do s N
Yats a0 %
Tolloperaing Wares 800 i
s RV X
Nires §12%686 12 (tnershi Costs'
Wt 13731 B9 Deoreciton & et KE | Y
Istrance Y £ 48
Ounershi Costs ol ounership oo uy
Dot & et /A T . 11
Isirance b % 110 ToblAmual Costs A
ot ownerstp g2 031
i !
—— St Aopendx ). Tales DE-08
Nas S0 Q0
Naws 5200000 (K]
Dawss SN0 il

" 96 Tabl o slace moation fabor reqrement. Labor st per
hour- 3625

* e et e 1993 chares rom Mindok Iigation Company. Vet
00Kt a1 clulted 00 e e et e Walr Lsage s ot

fid 1 e compansons
£ Sop Appendi ), Tl 5.
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Tale T, Toto AnnualCosts prAovedy Tl . Labo Ruiementsfor Sufoe
Iigaion Systams,

Irigaion System,

Nuws  Naws Do ¢

o

Hos vl i et

imites-tendth’ SO ST S STt o et i

R O N T 1

s G

Sghor DI T THHI T

(i oo A

Soi aeswawerrse™ 0 A0 Spho - Ete Hesd O

Chdpesivobree™ U B0 00 GEanQDam
00 R (0

' el 130 fn ([ s

' e k)

" STl Caed e

" STl 108 (|

" STl I

" SwTitkd 130 e

" T pmphack stns moceed 1 5 e e s sl

ool e g o sphon s ndconvledn Cae S

i e e bne fonglovy 0000 Qe

(el (08 A

1320 Rrun 1 e
Cilegeon
G0 (2 e
08 A
1320 Rrun 1 s

N
LI
1
(1 B
nol
LT
I
I
1 U
w
(A
4
L
1%
J 1

" Soueg: Washingon St imgelon G, USCASCS, 188
* T nunceofmoeons ure s v e o

Momaton pAperdA
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Table C1, Capital Investment for Earthen Head
Ditch with iphon Tubes.

] Purchise ~ Salvage Usehul L
e Vale  Years

Table C2. Capital lnvestment for Concrete Head
Dith with iphon Tubs

] Purchase ~ Savage UsefulLf
P Vale Vs

Head DichPad
1 0 carten g 1

Ties
00801 odlebenddumnen? 40000 4000 15

Checks
20 Pre-ast conret’ 1 I -

Wiseelaneots
Contolbor i bubblseesn 60000~ 000 19
Totl captlcst 2800

Dhses (60 ol aee 11410

Dhes MR ) odir e 7647

Whves (08 nn) ol s~~~ 5739

Head it Pad

1,320 coneree iten
16" 12" st
Lbes

b7
060 "dudebendammem 0000 000 15

AT 1

e —

0

Cheks
02 Gohanzedsed 600 00 1

Wicelanequs
Contolbor win bubbleseeen 60000 000 15

Totl captal cos 176000
20 Ases (6601 ) ol ma i)
J0Aes (90 rn) ol e 25000
0 s 13201 run) ot acre (300

" Prigs ere uoed Pty 1993

% i oftbes s basedon sl desinFow s £ g, 5 g
anc 5 gpm o o or 20, 30 anc 40 e e zes respectvely.

¥l ntaltion o hecks

" Pris e uoed ey, 1083
£ N oftubes 1 base on stem desin o raes and 4 gom, 5 m

and 6 gpm furo o for 20, 30 40 acre ild sz respeeively.
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Tl C3 Captal Ivesmentfor a1 il Gted Tl CA Catal vestment fora 14 il Srge

ine 8t How Gated Pip St
e Puckess ~ Sevge UsehlLle ~ tom Purhuse  Sevage Useh L
e Vo Veas g e Ve
G g
(OPCHyem) Q00 Q00 6 (OACHRE W0 W0 X
Dl 0 1 |
lslen
Hmmm W0 00 % GaedPie
el L 1 1 1

(nimborwbudesssn 600 000
Vi s s, s

T el 1080 s 041040 meowon
| A el 1 [
M(n) 10 {-F ol s (L0 N I |
[Hors S0 ol e~~~ 200 Loughorvaetedes 1000 00
MWMMMMwWM Bateysoerponerdonler B0 (0
' s e et 0 e
) i ke } Py (1
Ty e cosofa o el el e e v e e i 00 0 F

Tl (R

Uil 0
Vim0

{0 Aves | 0% ol e 67T

" Pross v e e (6
Tyl e ot of e Tl ou s s o e
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Tatle C6, Capital Investment for Pump Back
Table C3, CapitalInvestmentfora 114 ml System for Surface rigation
Cablegation Gated Pipe System. (20 Acre il

e Purchase ~ Salvege Usefullle ~ Mem Purchase ~ Selvage UsefulLie
Pie  Vale  Yeam e Valie  Years

e P wSpgo Ges e
OOPCOTyeny 760 B0 W L6 AVC el AL

1 !

Codpdand el 13000 00 0 Inetnchare mooom

1

Hselanenus Pumpig Eqipmet
(030 Poproyinecate 00 000§ Pumplimr
(10" Calegation pg 1 1 (1HP)hase & housg [mnomn
Coleasomechansn-skeront 70000+ 000 10 Suconnd diag? wo w2
(omlborwbuttesesn 6000 00 B Coclpeelmdwmg (0D MO0 D
Istaletonseupcharge n w1
Tl captel o G400 Pover i (Bmie 8000 (0 X
DMhves 660 rntotalim e~ 330 Resenir
30 s (A0, ron ol e~ 20687 Tyt pndwoedovshetie 500 000§
0 Ao 13208 ol e~ 16179
Toel apialcos B67600
| Pres et ey 40 Tt i
" T ump back ystm s desined forconventionlSUace mgadon g
(ated e rsphon s and dh
* s s, v, vl conl v, ot vl prming
Ssten, and pig.

* Poverintleton o depends ondiscs Fom pover suresand el
T xample assmes fat el panl S ol 1 i Fom pover
sourg and onmer il i Wi, and condut

_iig_



F-10 pliy— pise Eullil| aacl]  jjif] deolaa —6)lail| LS glinal dislol] dlol|

Table C8. Captal Ivestment for Pump Back
Table C7. Capitl Costs for Pump Back System System for Surface rigation

forSurface Imgation (% Acre Fiel) (40 Acre Fild)

tem Purchase ~ Slvage Usehllie  ftem Puchase ~ Savage Usefl L
Pice  Vae  Yeas Pice  Vale  Years
Hainine el
TGPt HBD A0 D pwencuel TN A0 )
Itleion e 100000 daonchae meow )
Pumping Equpment Pumping Equpment
Finphmor Pump & el
(ISHPjbasebosng 10000 A0 D Q0Pbasekhousng 116500 A0 X
Steon e WO D Soand dihere WO
Cedpmdandung M0 00 D Cadiig L0000 X
sl e om0 D sty chae om0
Poweislon (S~~~ 6000 00 N Poriselm(Bokb B0 00 3
Resenior Resanor
e pod Widwdvoefshe W00 00§
Woverow stucfe mo w9
Totl captal e 15500
otd capilal 0l 7,249.00 Tita B AT 10500
ot erae M
1 This pump ek syt s desined o convetionel surface it usig
" Tis o punpback syt i cened o coendonl e mgatin g i or Spho s nd i
g e ppe o Sphon e and i ™ s S, e, e e, ool v, o, pimig
* s S, e, ar e s, ool v, ot g+ s, pipmg,
S, andppn. * P nsfaleton st depends on tane fom power source and staler
* Pover sl os et n o o powe s an st T vl asumes e ny 1 il o
Thi el assmes tat el panls oy 18 i Tom pover s and ownerintals i, i, nd condt

source and onner nstalls dth e and condut
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Tale D1 Amnual nnerhip Cost for Eath
ead Dih it S Tbes,

Tol
Deoeeo sy
e and st s Coss
Hoad i Pad
1 0 e 1
s
N

Tale D2, Annue Ownerhip Cost for Ceree
Aead Dtchwith Siphon Tubes,

T
sy
(ogs

Deaecio
] and st e

Hoad P

A3

T sy o

00 s (A0 ol e i
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Table D3, Annual Ownership Costs for a 11 ml

Table D4, Annual Ownership Costs fora 1/4 mile

Gated Pipe System, surge Flow Gated Pipe System.
Totdl Totel
epreciaton Onnership Dprecaton Ounership
Hem adferssl Mg Costs e andferss! nsurance  Cost
Gited Ppe \enine
ISOONCH oy S8 S0 B0RAT I A0PVC ppeile YL VAT 1
nsalaion X I 1 Y
Miseelaneous
End ply, eloows, ek T I VR GatedP‘p
P el [/ L | O¥PCooe(0'spacng) 20400 100 A
Contlbow  bubtl Sreen w2 1
Vilves, Riers, Hydans, Tmets
Totl amncal ystm st W% 3 MR dRees 010 J0 1 3
A gl vlves by il
Dhoes G608 wnjoeim e~~~ 2190 i B -0 Veveopeness 1 A R £
Aves (08 ot e~ 1660 & A - Suge owvale odies WA 1
W0Aes {1308 nn) ol are~—~ 1245 8 108  Doteysorpoweedeoniolr B0 30 100
| : Misealaneots
B et and mstnance cost e calated 2 & et ofaverage ek TR

Captal investment. Th e a .3 and 6 peoent espectely for et
and incirance,

Confol o wirash sreen e 2 106
Totl el sysem cost (8 6a 1304

ZUAmes(Bﬁl]fLmn)totallm.acre L Y I
T hres Ifl!un) 0T K T VAN
Dhoes (1308 rnj el e 328 100 330

" B et and mstrance st e cacuetd as & et of verage
captal vestent. Thertes are 8.3 and 8 percent respecivel for
st and nsrance
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