As a second check on the validity of using Von Bernuth’s statistically-derived
equations, the pumping cost values obtained by Haynes for the Qakley Fan (Haynes, 1969)
were recomputed using his data in Von Bernuth’s equation No. 4. The annual costs obtained
by Haynes from itemizing costs for various systems ranged up to 14 percent higher than
costs for the same system calculated using equation No. 4 (fig. 3). Part of this variation is
due to the inclusion of annual costs for concrete head ditches, siphon tubes, and land
leveling in the values calculated by Haynes while these ‘costs were not included in the
estimate obtained using equation No. 4. The greatest variation between the costs obtained
by the two methods were for very high lift systems (800 to 1,081 feet). Better agreement
was indicated for the lower lifts which are more commonly encountered.

Because power rates, interest rates, depreciation rates, and other cost influencing
factors are variable, a better agreement between the estimates obtained using Von Bernuth's
equation No. 4 and those obtained by an itemizing procedure could not be expected when
using a single equation to calculate costs for pumping in all areas of the state. Therefore.
Von Bernuth's equation No. 4 was used to estimate total annual water costs in this study.

DATA ACQUISITION

Data for well and pump characteristics are available from several sources: pump retail
companies. well drillers, departmental records, and well owners; however, the well owner is
the only source of data on the actual details of well operation. Because operating hours and
volume pumped are such key factors in determining costs, a method of collecting data
directly from the well owner was used. Questionnaires requesting the data necded for
calculating  pumping costs using Von Bernuth’s equation No. 4 were mailed to
approximately 500 well owners. Names were obtained from well driller’s logs on file with
the IDWA for wells drilled since 1965. Corrected addresses were obtained from licensing
applications on these sume wells, Data for recently drilled wells were requested so that the
investmen{ values would represent current replacement costs. A total of 165 usable
questionnaires were returned. Many others were returned, but lacked some of the necessary
information. Follow-up letters were sent to clarify doubtful information. '

Several methods were used to estimate the accuracy of the reported data, The volume
in acre-feet per acre that would be applied to the farmland using the data reported was
compared to the irrigation requircment for alfalfa for the area (fig. 4). Many of the reported
use v'uluc§ were lower than the expected requirement. This is possible either because of
application efficiencies being better than assumed, all crops not being alfalfa, or the well was, .
being used as a supplemental supply. Many of the points for which the reported acre-feet -
per acre use was higher than the expected irrigation requirement were for areas of coarse soil
and may actually be necessary, However, it is likely that part of the variation of the
reported water use from the expected water use is due to inconsistgncies'in the reported
data. The reported water use was calculated using data for pump discharge, hours pumped
annually, and irrigated acreage. The acreage values are probably accurate; however, the
irrigator probably téends to overestimate the pump discharge and the annual hours of use.
This overestimate of* the yield of the system biases the resuit by making the cost per
acre-foot pumped as calculated by the Von Bernuth equation lower than actually exists.

20




27 (——

20"5;, S

e ToTaL urfs RANGE FROW. 196 FT. TO. 1081 (A SRR

" Yv-B=WATER COST-AS ESTIMATED BY VOW BERRUTH £Q.NO.4, §/ACRE FT.

Yv uouo(un)-rm+ ug-(‘/acng n_) | :  . 3 // :

FIGURF. 3 Comparison of watet costs calculated nsing the Von Bemuth nhort-cut method' '

to those for the same syotems calcnhted by Baynes by itemizlng

w 71.‘ f’-f.f,zii




° 1 j L
! ® ' ]
| - ¢
Yo tEENIR ‘
; L L ]
o Yaxs™ 80 PEHQENTILE IRRIG. REQ. FOR ALFALFA
- .
°
y °
TP 'y
°
fo - . 3
- .
A °
: . s g Tmve
~ ‘ \ -~
ke . el
. ”~
8 8 ¢ -
(X P
g 8
\ -
g ® 5 ' ® /// °
o 4 .s’ ® °
§ H g -~ ®
a -~
- a 8} ,’/ 2 ‘ e
w . ‘ Prd /
= P ,/
§ - | 4
Wil & .
- @
8 g -
) ] p e
°
0
e )
o
1+ °
L e 1
4] -
; 0 ) 30 40 - 80
EXPECTED PUMPAGE (ACRE FY./ACRE), Yeyp
FIGURE 4. Comparison of reported water use to expected water use
22




_ Another method used to check the accuracy of the data was the companson of the
reported horsepower of the pump to that. requrred to lift the reported dxscharge through the
" reported lift, assuming a reasonablc efﬁctency (fig.' 5). Agmn consrderable vartatton exists -
between expected values’ and calculated values Part of the variation: lS ‘due to the use. of: the_g :
single- efﬁcxency of 60 percent and- the use.of the same increase in lift for every sprinkler -
system. Part of the varratron 1s undoubtedly due to meonsrstencres in the reported data, - - -

As a ﬁnal check the reported mvestment costs were compared to expected pnces )

obtamed from ‘retail pump compames and well- dnllers Although these checks are only -
' general they indicate that the data, as a whole are reasonable The questlonnaxre data was:
used as reported in eﬂ cases. ' T ; e :

CALCULATIGN OF PUHP]NG COSTS

A cost per. acre- foot was calculated for pumpmg from each ot the wells covered by the -

questlonnaucs using- Von Bernuth’s equatlon No. 4 for electncally towered wells (fig. 6). At

- any given lift, a wide range.of costs may be noted Cost results as preSented in ﬁgun. 6 have’ e

‘been divided into groups on the ‘basis of acre—feet pumped annuall y> It can be seen fwm this -
ﬁgure that costs pt,r acre~foot decrease wnth volume pumped S .

3

lf 1t assumed that the Teturtis represent a random sample of data for wells in ldaho the]
costs should be good estrmates of the cost of pumpmg u-ngatron water in- Idaho. ST

ANALYSIS OF COST INFORMATION

The large range of costs that appear m ﬁgure 6 for each hft 1s“the result of vanatron in’
two major factors: -~ pumping time per: season, and initial- mvestment Von Bernuth, in the
development of his equation No. 4; d1v1ded thé cost factors into two main’ groups fixed or-

: overhead ‘costs ‘and variable or ‘operating costs. The vanabrlxty of ‘these costs with- pumping - "

time per ‘season is 1mportant in, explammg the. range in results. As’! purnpmg‘ volume per i

- season increases, the “fixed (overhead) costs tend to.decrease per: unit of water pumped,
because ‘the costs are spread over more units of water. The variable- (Operatmg) costs remam”‘;;_

approxunately the. same for each unit. The result: is'an overuall decrease in the total nit
. ‘pumping costs as the volume pumped mcreases. This trend is mtensrfred by power company“.

contracts wluch spec1fy a minimum yearly power cost up to'a specrﬁed minimum nurnber of .
o hours and by rate schedules wluch reduce power rates as more electncrty isused. B

. A well and pump system that is properly des1gned to produc the requrred volume of B
water- for-a farm will have ‘a maxrmum number of operating hours: per season. ‘The: number L

of operatmg hours per season wﬂl “depend - upon the" length of ‘the growing season, the L

availability ' of reservorr storage the ‘maximum: irrigation’ demand rate, and the excess" A

» capacrty desrred for msurance in case: of pump faxlure

* .
" .

The other major factor whrch causes the vanabxhty in’ costs at a glven llft is mmal St

investment. ‘A statistical correlatron analysis of the well and” pump ‘data’ obtamed from the :

" questionnaires indicates a coefficient of determination between lift ‘and 7initial investment -
- divided by quantity. of water pumped of only 0.019; that is, only 1.9 percent of the variation ™

~in the factor mrtlal mvestment dxvrded by quantrty pumped 1s attnbutable to regressron on. - ’
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lift. Part of this lack of correlation is caused by pumping time differences and discharge
rates, and part by variations in initiul investment. Wells do not have identical depths for the
same pumping lifts. Differences in pumping drawdown, artesian lift, and the owner’s
decisions concerning extra depth for insurance against water-level decline can result in @
large variation in well depth and drilling costs. Differences in well diameter can have a
similar effect on costs. Von Bernuth’s equations do not account for these variables directly:
however, it can be assumed that on the average these differences are accounted for by the
regression analysis used,

A cost calculated for a single set of well characteristics can be inaccurate because of
variations in investment costs and operating conditions from farm to farm. This variation is
shown by the scatter of costs for pumping water at any given lift shown in figure 6.
v Therefore, it is more accurate to calculate costs for u farge number of wells and analyze the
~ resulting data to determine more representative costs. This was accomplished statistically by
calculating regression curves of cualculated costs versus lift. The calculations were made using
an IBM 360 Model 40 computer at the University of {daho. Both a linear regression line and
a second .order curve were calculated for the data (table 5), The coefficients of
. determination indicate that very little of the variation in cost are attributable to lift (11.9
and 14.4 percent for the line and curve, respectively), 1t also indicated that the degree of
improvement using curvilinear regression as opposed to a straight line regression was not
significant. -

e

TABLE 5 |
RESULTS OF REGRESSION ANALYSIS OF CALCULATED

PUMPING COST AS A FUNCTION OF LIFT

(Unit pumping costs estimated using questionnaire data
in Von Bernuth’s equation No. 4)

Description of Well Regression  Regression
Data Included in Re- Type of Y Coefficient  Coefficient  Coefficient of
gression Analysis  Analysis Intercept for Lift (L) for L2 Determination (r2)
Linear $4.51 0.0108 - 0.119
Al Data ‘
Curvi- ' ' ,
Linear $5.97 —0.00405 0.0002643 0.144
Dat. for Linear $3.61 0.0128 - 0.250
Wells on -
10 Acres Curvi-
and More Linear $4.84 0.000436 0.0000217 0.275
Data for Wells
Pumping 500 Linear $1.97. 0.0137 - 0.82
Acre-Feet :
and More ‘ '
‘Annually _ - = S - -
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lnml costs:. thus. do not’ increase. rapldly with Hift Since the'
Cewould bi expc‘.tcd due'lo Im.l‘CdSL'd POWeET COSsts, § c.ompc
“forée., -A u)mpcnsatmg increase’ in elhuemy ‘with m(.reased lm lsi;beheved to exist.. This
increase. is obtained as a result off matghmg the: wdl and pump systcm o the.tdrm and- by
~better operating. cthucnw Fdrmcrs lifting water 500 feet, are more likely to be conscious. of
. the ncwsslly forg ‘good. dcslgn and ethuent opc.mtlon thdn fdrmers Ilftmg waler only 50 Fnc
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: Ior i me it Iur ¢ numhu or sct\ ot

lt was determmed from' AN dndlym of the datd ‘that the LObt per acre- toot tor wclls ,

uwd on. qmall aurmz,es were the hlghest values shown in hgurc 6. Regressnon equatmns ‘both
'lmur and Lumhncar were Lalculated for data remdmmg alter cost: data for. wells -on
o a»rcages of 10 acres and lL\..Wt‘rt‘ Lhmmdtcd {table 5). The soefficients of - detcrmmdtlons
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S de pcndcm ‘variable, cost. Hownvu it is telt that: (hls approac.h

‘nmbutable to lift tor thcse w;lls The large degree of lmprovemem in
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' 'fBIaney—Cnddle consumptlve use equauon dnd chmatx

'tor partu.uldr areas m rcports pubhshed by the U S Geologu.dl Survey USBR IDWA

Umversnty of- lddho and other agencies:;, Theu ‘data’ were developed using. varlous equatlons‘ AL
. "and methods for uqtlmatmg consumptwe use. A bulletm pubhshed in 1952 by ‘Jensen and

C rlddlu “Fstlmated lmgat:on Water chuxrements'tor ldaho‘f has: been a standard gunde- L

','._Umvcrsny of.-Idaho, Department of Agncultural Engmeenng, h‘ivc updated and extcnded." '

‘-“the Jemcn and Criddle bulletm by prov1dmg estimates of crop: wau,r reqmrement foreach

major dgmultural area (Sutter and (‘orey, l970) The water tequnrements were Lalc.uldted‘

for. each crop usmg the modlf:ed Blaney—( nddle cquauon and (.llmatlc ddta from sclec.ted' !

loul weather stations: Consumptxve use, st calmlated for. each crop for each month of

" ruord at each. station. Rainfali durmg the growing season was subtrdcted from consumptlvef :
_.use to give conqumpnve |rngat|on requlrements The: resultmg values were then. reported in -
“terms of pereentlles for. months requmng ‘less than a certdm value: This bulletin pmwdes the-'?

“most uomprehensnvc source ol data on’ lmgatlon wiiter . requlrements dv.nlable an s the.
. hdbls for dctermmm" lrm_.,ahon requnrements used in thls report LA :
,DETERMINATION OF WEIGHTED AVERAGE lRRlGATlON REQUIREMENT FOR EACH BASIN

A welghted average 1rngatnon r;quxrement was determmed tor eadl ground-water basm :
- on the basis of the total water use by ‘ten® lmgdted crops.in’ a Loumy erresentatlve “of the

" ‘basin. The tofal water use was th.uldtn,d ‘by summing’ the product of the:number of ; acres of .

cach crop grown in the’ Lounty as: reported in the’ 1964 Census, of . Agncultur_ dﬂd the:

) Lorrespondmg 80 percemnle eonsumptwe m‘lgﬂlnon requirement’ of the respectlve crops fora-
* : nearby weather station-(Sutter and Corey,’ |970) “The 80, percentilc requxrement was chosen -

' ""l-fmther than. the SO percennle vaiue beLdUSC Jitis beheved that reasonablc pumpmg hfts:f{"ﬁ e

should” be based upon -an’ adcquate water supply The IUU mrunnle value (the‘water -
' upduty neuessary to- supply lhe L!’Op requu'ements dunng the hlghest water use: y&.dl’ on

in” Whll,h thc hd\ln s k)cated or d Lountv smu!ar n chmate and’ Lroppmg pdttnrns.zThLi A

\wmghted avcm;.c hu.adgutc nrng‘mon r:qunrement IS hstcd in tdble 6 for each Lounty used in
thls andlysxs and is shown by area’ in ngure 8 ‘ : :

‘ DlSCUSS'lON-OF CALCULATED ,,WATER,R»EQUIREME‘NTS,; '

_ "i hu .ltllldl W dttl’ lulunrcmenl i slrom fdrm to larrl and’ irom year: lo \.’Ldf Ihls
\drmlnhtv requires maklng an ddmlm [‘d[lVL‘ Ll]OlLC a8 lo the vmter requxrcm it that cun be
‘rmsomblv cxputcd fhcrefore the 80 erLentllc vaiues were tmd m order to insure  an

gD
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TABLE 6
SUMMARY OF CALCULATION OF REASONABLE PUMPING LIFT ESTIMATES
(1) 2} 3] 4) 5) (6} 7} (8)
County Used in Weighted Ave. . Reasonable
Basin Determining Payment Irrigation Weather Payment Pumping Lift
No.* R . Basin Name Payment Capacity Capacity Requirement Station Capacity Estimate
- - - - : $/a . A-F/A - - $/A-F set N
1 Rathdrum . Kootenai 8 2.73 ' Coeur d'Alene 2,95 75
2 Weiser . Adams 7 3.42 Council 2.05 0
"3 Weiser River i Washington 25 3.48 Weiser 7.20 380
4 . N.F. Payette Valley 8 1.98 Cascade 4.05 150
5§06 Garden Valley,
Stanley Basin Boise 7 2.03 Cascade 3.45 110
7 Payette Payette 14 o 3.27 Weiser 4.30 170 ;
8 Payette Gem B 12 3.53 Caldwell 3.40 100
9 Boise . Canyon . 45 3.45 Caldwell 13.08 800
19 Boise “Ada 15 3.49 Caldwell 4.30 - 170
11 Bruneau, Homedale, . .
Murphy, Grand View . Cwyhee 22 4.08. Grand View 5.40 250
/ 12 Mountain Home Elmwore 40 3.60 Mountain Home 11.10 670
13 & 14 Salmon Falls, Sailor : - )
N . w Creck Twin Falls 25 . 2.87 - Twin Falls 8.70 500
N o 15 Camas Camas & 2.20 Fairfield 2.75 60
16 Big Wood, Silver .
Creek, Little Wood Blaine 8 2.53 Hailey 3.15 50
7 Snake Plain Gooding’ 15 3.14 Twin Falls 4.80 210
18 Snake Plain Lincoln 10 3.07 Shoshone 3.25 90
19 Snake Plain Jerome © 25 . 2.94 Twin Falls - 8.50 478
20 Snake Plain Minidoka 34 ’ 3.08 Rupert 11.00 650
21 Michaud Flat _- Power : 37 3.05 Pocatello . 12,15 740
22, 23§ 24 Rock Creek-Goose ’ : ~
Creek, Raft, Rockland .
Valley Cassia 26 3.12 Rupert- 8.35 470
25, 26, 27 § 28 Malad, Arbon, Curlew- . - . .
Black Pine, Pocatello Oneida 9 2,90 Malad . 3.10 80
29 Cache Valley Franklin 11 2.77 Preston : 4.00 150
30 Bear Lake Bear Lake 7 ©2.12 Montpelier - 3.30 100
31 & 32 Portneuf, Gem-Gentile - .
Valley Caribou 10 2.02 Grace 4.95 220
33 Snake Plain Bingham, Madisom,
Bonneville 25 2.64 Idaho Falls 9.45 550
34 § 35 Lower Teton, Willow
. Creek Fremont 18 2.00 Ashton 9.00 510
36 Upper Teton : Teton : 7 1.91 Driggs © 3.65 : 120
37 Mud Lake Jefferson 15 2.54 Dubois 5.90 280
38 Birch_Creek Clark 7 2.48 Mackay —2.80 70
38 § 40 Big Lost River, .
Little Lost River Butte 10 2.42 Mackay 4.15 160
41§ 42 Challis, Pahsimeroi Lemhi 7 2.91 Challis 2.40 50
43 Lemhi River Lemhi 7 2.6} Salmon 2.70 70
*Basin numbers refer to those shown in figure 8.
1
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adequate supply except on extreme years.

A potential source of error is dppdrent in deciding which county average should apply
to which basin. The irrigation requirements as calculated are reasonably accurate for the
station at which the data were collected: however, the station averages do not exactly fit
each county or basin. The same problems were encountered here as in transferring the
calculated gross income ratios for a representative county to a basin. The estimates are good
when a county contains only the basin in question. However, a judgment factor is required
when the county contains more than one basin or the basin extends over more than one
county. Care was taken to insure that this judgment factor was as sound as possible by
comparing basin and county elevations, climates, and cropping patterns.

On an individual farm basis the calculated weighted-average irrigation requirement will
not always apply. It is doubtful that any farmer grows the rotation exactly average for the
county. Consequently, a farmer growing crops with high water requirements (alfalfa,
potatoes, sugar beets) will have a higher average farm water requirement than that listed for
the basin. Such a farmer would. be penalized with respect to a farmer growing low water
‘rt,qmremtnt crops (grain, vegetdbles)

DELINEATION OF GROUND-WATER ADMINISTRATIVE BASINS

It is not possible to denote a single value of reasonable pumping lift for the state
because of the wide variations in payment capacities and water requirements. A review of
Section 42-237a of the 1daho Code makes it apparent that the Legislature intended for the
reasonable pumping lift estimates to. be determined for each individual hydrologic
ground-water basin.

. he may establish a ground-water pumping level or levels in an area or areas
having i common grouna'-water supply as determined by him as hereinafter
provided..

\

‘Areas of common ground-water supply were determined by reviewing reports of
previous hydrologic and geologic studies of ground water in !daho. Ground-water basin
boundaries in areas not previously studied in detail were estimated using geologic and
topographic maps. Many of the hydrologic ground-water basins encompass areas of
significantly varying elevations, climates, soil types, crop rotations, and crop yields. The -
reasonable pumping lift thus changes over the basin. Section 42-237a of the ldaho Code,
quoted above, allows for the possibility of setting more than one reasonable pumping lift for
a basin. For this study, boundaries were determined for areas within ground-water basins
having similar payment capacities. This was necessarily accomplished only on a gross scale
because data on crop yields are available only on a county-wide basis, The Snake Plain
ground-water basin is basically an area of co.mmon ground-water supply, but changes in
cievation, soil, and other ‘actours cause the p. yment capacity to vary considerably from one
end to the other, Therel re, the basin was divided into a number of subbasins and data for
countics tvpical of these subbasins were used to determine reisonable pumping lifts for each
of them. 1his procedure was used to subdivide each basir v/ith areas of obviously varying
payment capavities. 1t is ra.ized that within cach of ches subbasins the reasonable lift




i \v‘mes w:dely The pro<,ess of subdwnsnon of hdsms wuld be carried tothe: cxtent of saymg_.

: 1 1Subdlvmon must. be~ dlscontmued at some point,. and it isfelt that these subdivisions are:
- adequate for ‘the- present’ ‘estimates ot rmsonable pumpmg hfls The admlmstrdtlve basms as
L subdmdcd are shOwn m tlg,ure 9. T : o

O

REASONABLE PUMP[NG LIFT ESTlMATES

Ca ,,A rcasonublc ’ dymtnt capauty has been estxmated tor cac.h county hdvmg sngmﬁcdnt’ .
lmgdted acreage: rcusondblc estimate of costs for:. pumpmg watcr from wells has been
.- determined; and an. estimate of -the volume of ‘water réquired to grow c,rops in each county

- -.tor each of the: ddmunstmtlw ground water areas that have been delineated. The details of
e dctcmunml. reasonahlc pumpmg lift -are shown m table 6. For each: ddmmlstmtlve basin. the :

..1ollowmg data” Ure . |1$l€‘d the county” uaed in’ dctermmmg the’ paymcnt capacity. the -

' .pdymem capacity in dollars per acre. the- lmgdtlon requirement. the payment capacity in-

LT - (obtdmcd trom Ihe pumpmg wst curve, ltg 7 usmg the pdyment capauty hsted in, column :
HER - - . <
SRR £ v7> ‘ :

VoE Bdscd upnn thc'valuus obldmedgln Lolumn 8. tdble 6 seven r.mges of reasonable

o indicated by the Ld]LUldtcd value in: column 8 .of table 6. For basins having-two or more.~
vounties, rcasonahle pumpmg htt'; 're a%sagnzd also to subareas withm the bdsms(table .
o The reasonablc pumping lift rang sar¢ shown by areas'in flgure 9. Care must, be cxercnsgd in
',dpplymg the reasonable-pumping hft Lstlmdtw to mdmdual fdnm or: dreas in any basin. The -
'5-_produ<.tw\ty valueq uhhud in determmmg, the payment Ldpdutles dre countv avcragus and -
'may not apply to a parmuldr area w:thm a Lounty : g

Thc w1de v.xrmtmns posc.\bk in: EdLh oti thc fax.tors that determmc'un economic

- dift for an-arca be. quahhed by
a% aluu shown for. c.uh area (fig: 'Q) were CSUmdtL‘d awsummg as \50 m ”OO-Jch 1arm growing-: -

, ' y'pmal ol thc b.:Nn w;th dVL‘rdgC'yICIdS lt was aho assump 1" that the. urq_allunf

rcqulruncnt was not exue\sw nd that the pumpmg costs were, ﬁlmﬂdr to. lhosc shown- in’

,,',jstudv is- attcmptcd on othc,r than a: gross scale. The reasonable _pumping lm may be much
o less thdn ‘that from. whu.h some- lmg,dlor\ can economually afford to pump. A fdrmer could
',"l]th‘ ¥} larger paynunt Lapauty because ‘of a larger farm size, lower production’ u)sts h)z,hc
- value: (.I’OP\ better ﬂmn averrge yiclds; or more efficient use .of water. The same Idrmcr
'*_.umld be paying lcs\ perazre: oot for water thon is: mdlczltcd by the. ddmmlslratwe line in
h;,urs: il Lis puimp svstcn wore ci!aucntly du ned and opclatcd  The cconomic maximum
S R R puinping ME tor smh A an could be severi] times grcdter tar 'the reasonable’ pumping lif't
. w o shown, Onthe othcr han(l d fasiner with a low ‘payment caf .+t s bemuse ol a »mall acredge "

_ Ln ux ihu L\{Hnlhd rm\m “*i;_ ;»ump_mgﬂ Lift: Thcrctore 1_t>"";1mportant Io rcallze that the, ‘
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- t!mt one fleld has d d:fferent reasonahk pumpmg lift than anothcr held on the same. tarm., o

has been madc. Usms, these rv.sults an-estimate of the reasonable pumping lift ‘can be made

“dollars per acre-foot: (c.olumn 4 dwlded by -column .5), and, the rcasonable pumping lift -

bumpmg Hltrhave chn dclmcdtc.d ldLH ground-water basin hus been assigned to the range

pumpmg lltt for: dan operauon make it: 1mpu'at|v«, that any estmwle of-reasonablé pumping - "
ithe. assumptlons made. in dcterrmmm, it: Thé reasonable lift: .-

' _"m_.urc 7 As lms hcnn emph.\smd‘_‘throughout thc report, cach of thcse iduors is vanable ifa oo

poor sml \I()w Vijue! Crops, buluv avmge mdndgement or l u,h pumpmg ‘Sosts buaust of ..
inefticiently duu.ncd dnd Gprrated pumpum systems cdnn( dHord to Ixft wuter nearly as -



REASONABLE PUMPING LIFT

D LESS THAN 150 FT.

150 = 250

250~ 350

V] 350~ 450

D 450~ 550

BENEWAH 550— 650
B creater THan es0

§ LATAH
CLEARWATER

JEmsTon
; NEZ PERCE

I D AMO

. y a3
wasHi&get o _
ewziseR )
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LA TTE a% : : . [FREMONT
~... - s E / ..l‘ 3 . 3
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R N ..'. %:oqmms

FIGURE 9. Ranges of reascnable pumping lifts for ground-water basins in Idaho
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TABLE7 TR

REASON ABLE PUMPING LIFT CLASSlFICA’NONS

" Depth ,Rangéj;;; S i _' S .fBas'i'ris" lnclédéd e

?‘Rathdmm Prdme Upper Wemr Rlve ‘N F Payette Gdrdcn'*
{'Val!ey Stdnley Busin; Clmds Blg Wood Sllwr Creek, Little . G
- Wood, Northwestern Snake Plain (leoln County), Malad. .
‘Arbon, (urlew—Black Pme POLdte“O (Q ache; Bear Lake,”
'Uppxr 1cton Blrch Creek E mlhs Pahsnmcrm Lemhl vaer.,
P lelcys Ll 2 St

= No I(Lus thdn l‘i() )"

Lot

o ;:deute Bmse (Ada (ounty)'.‘ We.stern Snake Pldm (Goodmg'-’- .
:(ounty) Portneuf; Gem. Gentlle‘ Blg .md thtle Lost Rlverl a
-»'-Basms Mzddlc Wexser Rlver L . s

U 'No,2(150-250 1)

- ' No3(250-?50 it) T ,Bruneau Crand Vnew Homedale Murphy Mud Ldkc

. /.
v

N04(350'450 ”) ‘v:,Lomr Wuer Rlver

:,"S.nmon Fdllb Smlox Cret,k Sndke P]am (Jcrome Madlson“ ,
>Bonnewllc, Bmghdm Counnes) Rock Creck (,oose Crec,k
':;Raft Rockland Wl"OW (‘rcck Lower Teton ' :

0. 5 (450:550 £ Vs

), 6 (55()—()50 lt ) ' ESnake Plam (medoka C ounty)

‘ l\o 7 ((Jrutcr tlm’n ()S .-,ﬂ ‘Boase (Canyon (‘ounty). Mounmm Homc Muhaud Hat '

SRR PPE

rcasondble pumpmg htt estlmate is not ne«.essanly reasondblc for d” ground -water users m a- ,
.;hasm but itis. repruentatwe of ¢cot ml(.- [Ld thrms hdvmg rcdsonably cfncwnt pumpmg. Lo
; «“rsysth\ ‘ : v

pumpmg hft Lhtlm esﬁwnl rcqulrr‘ c.on ratxon of
onstruction dmerenu Each of
,to allow eﬂcctlve apphcdtnon T

D Apphuuon of lhc redsoncx )
g ;,fpumpmg drawdowns susonal water—lcvnl changcs, and’ wnll Lo
~ “these: factors 1s=varmblu and should be evaludted for edch ‘basi
e ‘of ruasonablg pumpmg it values ' Lo :

' ‘SUM’MA Y. AND CONCLUSIONS

ool tlu water re sourws 01 the 5tdte One method ot g.round water admmlstrdtion provndtd by
Py the:code is llu i mtendnce ot redsomble pumpmg hfts The purposes ot thls study are to.




cvaluate the methods of determining reasonable pumping lifts and designate values tor cach
ground-water basin in the state. The study is divided into four parts: determination of
payment capacity, pumping costs, irrigation requirements, and ground-water administrative
basins,

Payment capacities are based upon economically-sized family farms raising crops
typical for the basin. It is assumed that a full water supply is available and necessary. and
that the resulting crop vyields are typical of those to be expected on the better land
classifications in the basin. Payment capacity estimates for a number of arcas are available
from previous studics by various governmental agencies. These estimates are adjusted so that
the rate of return to management (profits) are similar in each case. Payment capacities for

_basins not previously studied are estimated by interpolation from the known payment
capacities assuming that a relationship exists between payment capacity and the over-all
productivity of the area.

Costs for pumping irrigation water are estimated using data from 165 wells operating in
ldaho using a statistically-derived equation (Von Bernuth’s equation No. 4). Because the
volume of water pumped and the initial investment often have a greater effect than does lift
on the unit pumping costs, the cost analysis is limited to systems producing adequate water
for economically-sized farms (500 acre-feet or more annually). A regression line that can be
used for administration is calculated for costs versus 1ift. The slope of this line indicates that
water costs increase $1.37 per 100 foot of lift.

Consumptive irrigation requirements are based upon providing an adequate supply 80
percent of the years in each area. Headgate irrigation requirements are then computed
assuming 60 pereent field efficiency. An estimate of average headgate requirement is
obtained by weighting the average by the acreage of the principal crops grown in each basin

in 1964,

Hydrologic ground-water basins are delineated and areas within these basins having
similar reasonable pumping lifts noted. From the estimates of payment capacity, costs for
pumping water, and irrigation requirement, reasonable pumping lifts are calculated and
presented for cach of these areas (tables 6 and 7 and fig, 9).

The variability of economic pumping lift due to factors such as farm size, management
ability, soil fertility, efficiency of water use, volume of water pumped, and initial
investment makes it necessary to base reasonable pumping lifts upon certain typical or
average factors tor each basin, Although a number of assumptions are necessary to limit the
range of the result, the estimates should be valuable as a guide for administrating
ground-water basins, )

, RECOMMENDATIONS

1. Aceept the estimates of reasonable pumping lifts presented in table 7 and tigure
9 as u guide tor administration of the ground-water basins.

2, Initiate g detailed economic evaluation of basins in which the pumping lilts are
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now dpproachmg the prellmmdry estlmate prescnted in this: report

3 Lv.zludle the outlmed tuhmque ol pumpmg level dctermm.ltton\ wnh respect' ’

"'f_} to. new methods and "data being: generdtcd bv research dt sthmgton State,
Umvuslly And the Umvcmty of ldaho : S :

De\ elup a pm;.ram of ddtd "Lqumtxol1 to unprow. Lonhdeme m thc estnmdted R
hlls N ‘ 3 : ‘ 2 = ~ :

u}.:' Collect-accirate -data- on- well . characteristics -and -costs as a part-of

liccnsing _t'or*Wutcr ﬁghtéf -

l moumz,c data rt,portmg agencxeq to wllu.t data m d ma mer thdf can -
be prescntcd as mmsnul dlsmbutlons : S

l nu)umge studles of pumpmg ,
lnethods such as uqed bv Von Bernuth to reduce’ the quannty of d.na uoi]utlon
rcqunrcd R ' o , ‘ :

lnmdte a new study of redsonablL pumpmg h s in suv‘eral years muludmg new .
data and methods- developed in, the mtermcdmte -period and the public
‘, aucptance suggestlons .md geneml reautlon to the present study ' ’

};ts dnd pavmcnt Lapautlcs hy statlsnwi
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