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Movember 27, 2007

Ms. Debbie Suehr
Bureau of Reclamation
1150 N. Curtis Road
Baise, 1D 83706

e

{H: Request under Freedom of Information Act

i3

Trear Debbie:

The Idaho Department of Water Resources requests copies of the following information
under the Freedom of Information Act (FOTA):

Minidoka Project, ID-WY, North Side Pumping Division — DPR appendix
® Project Lands (June 1952; rev. July 1956) no.1

® Supplement to Project Lands (1956)

® Water Supply Supplemental (1954); no. 1

o Supplemental Drainage (1954); no. 1

Minidoka Project, ID-WY, North Side Pumping Division, Defi mte Plan Report, Volume
1, General Plan, February 1955, Region 1

e Three revision sheets inside

Mlmdol{a Project, ID-WY, North Side Pumping Extension — PEFWD appendix
e Drainage Investigaiions, Supporting Computations (December 1974}

Minidoka Project, ID-WY, North Side Pumping Division Extension —~ Planning

Report/Draft EIS
® Hydrology (July 1985); no. 1 [include large drawings/maps full size]

Minidoka Project, ID-WY, North Side Pumping Division, Drainwater Management Plan,
Draft Environmental Assessment, December 1993, PN Region

Minidoka Project, ID, WY, North Side, Minidoka North Side Resource Management
Plan, January 2005, SRAO (CD version)

If you have any questions, please call me at (208) 287-4841.
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e - North Side Pumping Field Division ™

February 1, 1955

To: Regional Director
Attne 210
From:  Construction Engineer o

Subject: Definite Plan Report - 1954, North Side Pumping Division,
Minidoka Project, Idaho

Enclosed under separate cover is a marked print and a repro-
ducible print of drawing 701-107-4220 and a reproducible print of the
table titled "Summary of Wells, Acreages and Estimated Costs .on Unit B",
The original of drawing 70L1-107-h220 is in your office and should be changed
in accordance with the enclosed drawings, These changes were discussed
during my recent visit to your office., The following changes and
substitutions should be made in the report and the following table and

appendices:

Supplemental Plans & Estimates

A revised table titled "Summary of Wells, Acreages &
Estimated Costs on Unit B" substituted for the one in the appendix,

Supplemental Water-Supply Appendix

Tn table titled "Summary of Well Data" following Page 1L
in line titled "T6tal Irrigable Acreage" under Well Group 5, the
figure 976l should be substituted for 9800 and under column titled
"411" the figure 62,003 should be substituted for 62,139,

On the photostatic copy titled "Group 5" on line titled
11)A825% ynder column titled "Total Irrigable Acreage" the figure
625,3 substituted for 661,0, and on the line titled "Total or Avers
30 Wells" the figure 976, 5 should be substituted for $800.2, On
line titled "Total or Aver," the figure 10Lh55,8 should be substituted

for 10L491,5,

A revised print of drawing 701-107-L220 should be substituted
for the one following Page 1l.
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Supplemental Drawing Appendix 2

A revised primt of drawing 701-107-h220 should be
substitued for the one following page 11,

Alsc a revised print of drawing TO1-107-4220 should be substituted

for the one in the Definite Plan Report 195k, %'L

Eneloaure Ko, 161929 ey M
e =N

Gopy tos St@t., Burley o7

A, et
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Douglae MeKay, Becretary

BUREAU OF RBCLAMATICN
¥W. A . Doxhelimey, Cosmissionar

ERGYON 1L - BOICE, IDAHG
B, 7. Belsen, Regiomal Director

BOBTH /STDE PUMPING LIVISION
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SUPPLEMENT AL VATEZR-BUPPLY APPEADIX
0
DEFIEITE PLAN REPORT

Papsrt, Idaho
Eovamber 195H
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ILLUSERATIONS

Vall datn sumpmry
Tabls of vell dte, by greuss
Tlemiien xxp o woll cpﬂ) YRy
g of I‘h‘hﬂ of weil mtmeﬂu
Obmervakicn wall hydrographs
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Punping Wewt curves

Retura flow reuss kp

Retuzre fMlow sziary

Hatey simlinen
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A&B 105



DRAFFe~11-12-4

DRI
This supplemental appsndix presents informaiion on gromd-water

‘_ﬂiﬁ#pi.?'%c support the resommndatione and conelusions presentsd in the

reviged DeTinite Plan Report far ths Minidcks Jorth 5ide Pumping
i‘ﬁiviuim;

}w approved Sovtember 30,.1950, Public Iaw *6h, %=t Congroes,
24 Session, aubhiorized the irrigetion of 77,6% acres of lend an tbe
Borth Dids Puxping Divieicn of iLe Minidoke Projsct. In tis initial

dsvalopaent, 65,500 trrigable acres were golsoted Do &n srca of
122 400

edout 12,402 acres that nad been claseified. The irvigable aiea

ssleotad for (avelopment insliuded 13,650 acres in Unit 2 %c be
gerved ‘b_*f weter pusped Prem Bnakes River mnd 55,50 meres ir Univ B
to Be psrved by water mmmed from desp wellsm,

The revissd Definite Flan Report mresetits informmition relative

to the ull development of the anthorized 77,630 acres on the Hurth

Side Puaping Division. During the sumeer of 199 an gdiitionsl aTes
8,400

of atout <5308 asres in the northsestern part of the Division were

clageifind in dstall, This wvma done po that frem the rsmmining withe
drawn bgﬁ:':a;:‘ favorably losaisd en additionsl 7,150 norea could be
gélsoted, Thin detall land cleamificaticn iam 155% covered an arsa
in thas shellowsr m*oundﬂ;a%r telt near the town of Hinidoka, from
thia land classifisd in 1354 and frem additional land tint had besn
clansiiicd previously but not included under the initial plen for
davealoiment s@ 1,150 frrizabls acrep will b3 se2lscted and will Do

garvad by e Croup T wells.
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Under this pressnt plan of dmlumt Baté A will stil) canpries
| 13,650 asres mwtnvmmmmmummamm-.
s Snevemsed %o 64,000 sares.

This appendix sz besn premred by K. B. Andsrem; Basimnl
Irainage Englaser of Boise, utiliting data ecmpiled and supplied by
the Congtruction Engineer's sffice in Rupert, Tiaho. Aditiotal
“eupporting date such as complete racords of each vell drillisd to date,
logs, ¥ubulle of mmping tests, omstructicn spscifieaticos, coste, '
ste. are on Iile in the Rppert, Idaho office. '

s GROIOGICAL SURVEY STUDLES

The Ground Weter Branch of the Geologionl'Survey hsefod by R. L.
Nege, District Osclogist, Bulse, Idaho made & atuly of the wce
of ground water and the avallaidlity of ground water mtpvgﬁ.y,f& irrign-
tion whisch wag appended to ths parlier pro.}eet. planning rexpnr&(ﬁ‘*ﬂ.
Bince the tlms of this fnitial etudy by the Swvey somtliulng
co-operative studies betwemn the Survey and the Bureau have been
maintainsd. A% the present time ile Survey 1s nearlng completion an
a8 final report sumanrizing the ﬁav-:&lm‘t of g@raund Wa.t—mr in the sm
and gumeriging canslustiong =8 to the adequacy of g;raﬁ:& wnter. -fcz'".
supply of irrigation roquiremsnis in Unlt B. Mhie final repart by . .
%o Gsclogioal Survey vill be made s gsparnte water pupply e.ppmd.f&
a8 Boon g it 1s awmilable, ' |
Saas of the dadts osatained in thils final Swvey rmport) which hall bosn
mds availadle to the Bursau in prellninary form have bsen — thel '

meparntien of this yppeudiz.
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£ OF IRIILIEC

Thrae types of wells srs beling érilleé by the durean on the Rerth
Bids Tmplug Livision. Thess ars water supply wells far irzlgstion
pirpomes; domestic waber suoply wslls for ditcirldsr repidsnoes; s.na’.=
invertsd drains-s walla for disposal of smu-facs runef?f,

Vader Supply Wolls |
Pull dsvelomsent of e 64,000 acres iu Unit B will require Lus

éril_ling and oporation of 175 dsey welle Zor wmier supply. Yhess

*elly an #st Jorth in pesvious recovts oo $ha pecjest ars pmoemmlly
- have an average 27a

15 %0 2% inches in diameter, and amade 4u toeml dopth fesa of w283

f&ﬂi.
Contracte for the &rilling of theas wolls are lst i wnits of

from arosrelly 0 0 30 valls known as groups. 5 sumeary of theﬁas SPoUD

wolls 1p shows o tie acSwmpanying tables. Location of well grevp areas

19 Shown on AtlLumpenyrng shefch map. _
At the presemt tiuz the welle in Groups 1 mnd 2 have 2ll hosn

drilisd, testel and wWill D=2 in operation in irrijpmtion seceas 19T5.
‘ Al_l of the yellp {n Sroug 3 ave been drilled althaugh twe of thexn
(Lvoh and 1247%h) heve not yet beon teated, 411 of ths w2lle in Group
& wrs under coptrwct buk nons bave been complebed o Lostud ak tun
mresnnt ne, It is planned Lo lswus speciflestione oo additiomal
groupe of _wsm a% about tha end of fisonl yemr 1930,
e loanilon of wilh water sﬁjpi;; vellsammermapnilroviraeed snd
the status of thelr completien are indicatsd on thoe sliachsd map phowing

rtatus of &xt1ilina.

A&B
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Domwetic Waber Sumply ¥Wells

nder ultizats davelopment 1t im coutemylat-d that slever dfLghridar
houss wells to Bupply domegtiq water rsguiremsutis will be arilkd by fbe
Buremu. A% the present tims @ of thowe wellz {9 unfer cantruct and
the othar resmining wells will de &rilled Lo thz cear Puture,

Thass wslls ars gensrally 6 ;r:¥ inches In dlanwtsr and are arillsd
sdiaosnt to the itchridsr residspcss, Thay will bes squipped with
sylinGsr or jet-iype puge and Tesssure Yank systand.

Ivainage Walls

Imtalls on tic deeige and coastruetica of inwsrted draiznngs wells
ars wresanted in ths dreinaps appendiz, TUoder ultimmte davelopment
pome 79 of thess drainaze wolls ﬂu probadly be roguiresd. A% the
presert bivs one woll hap bsen camplsted and has been ogﬁmmé 'fer
&e Irrigaticn sexscns. Five sdditional dralpags walle are now

under cantrack,

H
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. WATER LRVEL TR

© gbasevaticDs Mave beam mads during the imitial periol of project

develomient %0 deoternine whet affsct 1f any the operedica of the prejest

. water supply wu}.'lsfh'u haé e the #&simal water table, Thoss cbssrwmilons

hewo alsc afforded an oppertunity o cheerve the effect of ;nmpin.g far
Srrigation oo ?rimhly-m& lands adisoent to the project,

% e preseat tms tiero are V3 /2 profect cheermiien
um in mntim, Bach of wkich 1a equlppsd vits a acntinnons
antamtic wter stage recorfer wilch gives & permancat Pescrd of mater

isvel Tluetustions. 'Thess recorders are wmintainsd b7 the Buresu of

Reclomaticn and rescrds from LA afe f1led with tha Seologieal Survey.

Booords from saveral of thase otservation welle ars included in
this eppendix. Thess bydrographe show that thwe has been & slight
upwerd trend in the Fezlonal wxter table in muwmﬁm
umds Por irrigation. Thia slght wowerd trend is ecusidsred to he due
o & period of abuve-nurmml srecinliation and mumoff in redeat yesrs,

The hydrographs also show that ths rise sech year in the f‘ngiml
mitar tadle coours et a time when maximnn pumping far irrisstien is
taXing plage., This would indicats that the dominant fwstor in
semtrolling the Fegional vater table is that of redharge sud Wat tbe
affact %o date ¢f pumpinz for lrrigetion is nagligible,

A&B
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The £1rwt irrigation of lands in Wit ef the Divisten wes in 1989

¥hen one well delivered 1,334 acre-Test te an area of 369.5 slres. In |

succesding ysere sdditional wolls and aﬁium sareage wsre put into

modustion ustil fo 195k the sixth semaen of opsraticn tiere vere 15

walls whish delivered w&: 25,000 asre-fost to an ares of apprexinately

7,300 asrgl. 7 _ “ |
Irrigation development of puvatamqmai. 1ands amcenitp':ﬁﬁa

Divigion began in about 1547 with the dmrolom of the #ullan

m propersy narth of Mt— Be By 1953 Pﬂllmy uﬁmte! 'hy

the Goologitel Burvey indleats that the Sotal mifmber of wells in

cppratice was 135-<¥hish inclndes the wells e‘pm by the Burean !.n.

tintt B. ramammmbsmmmmmwerm |

Geologioal Survey placed. the total punpage at 79,000 acre-feet serving - .

an irrimted ares of apyreximately 26,000 scres, A receat Bureau sfudy of mrﬂ.zu*

ttrigation adjacent to the division Showed that abeut 34,000 acres were rrigated m /954,
The Geclogical Survey elec mmde tentative ostimatos forr 1953 mm

tne gmmddm‘car wespage for Irrigatien na erves eayt ¢f the Hinildoks ‘

Projest. Theme tentative estimates are:as folliwm:

Iptimmted Tummpage
Western Jolffarsan Coumty 25,000
Wegtorn Bingham & Northwsetern Pmr Countion 150,000
Baft River Bugin : 30,000
Michaud Flate 10,000
| Total 275,000

In mcommpunying map of the Unit B and adjacent arcas indicates
ths status of dovelopamat at ths preszemt time. As disenssed in a
mravions paragraph this developmrnt can and ad jscemt %.Mt B has
shown 1o affest in lowering the Resglanal water tabls. |

6
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TUAL O "ZATRYD WELIS

T the original speration of wells an Tndt B the puwps were nob
equipped with velves so that he &igchargs could not be controlled.
Tt was antielipatod that the fatmers would wse the largest Tlow foesille
in periods of low dewend so tmt a _.-_r,i_‘{g_gm#.im eald be oomplaoted
end puzps shut down to save powsr scste, Thie, howsvor, was not entirely
guccessful ma irrigstion ::mlld. not be soardinstod to the extent that
all irrigators Pinishsd et the eame tims snd a ocuwidaradle wasie of
wiasr resulted.

This eonditicn was allsviated ucmswhat in Puture wolls plsced in
 operatden By trrkarsamesting lateral syvtems of two o more pumps snd
by equipping oach pump with 3 throttlinmg wvalve mo that tus digcharge
aﬁulﬂ. be rodnesd, ?hn redusticn of discharde, however, 4dsex not result
'i:;'a woporticnese m&zsﬁmlm pover eost.

To further overteme this woblew,and to effect bethr escncmy in
both water and power, & schemes o.:\.;-n. Inrotdiosd wharahy twe wells were
drilled adjcsnt to each ther, discharging in%o a cemmen pettling baein.

‘ome of the wells would be equipved with & pume of about coe-third the
tor?.al sammeiby !*aquiry:i at this location and the other well with a

P poup about Swo-thirds the total eajncity. During the irrigatiom seasan
1t would then be posaitle to serve the acroage wméer this &l or '
"w Iallbyﬂutawﬂnsthamllmmil the demand tuilt

-~ up %o the point whores it could be shut off ¢nd replaced with a larger
mimp. Daring the pmkdmn& psricd both pumps would bs operated. In
this menser the wump cpsratica could be coordimated to the irrigsticn
fpmand swb. Curve,
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. Thin cowmirustiem of dugl wells wes starbed with the oup 2 wolls
in whieh :iie guth lomatiens were seloctsd. Under wikimeto prejest
mt thers will e about LO such losmtions at whish jalrs of
u.ua will be G@rilled as follown: )
Well Greup ¥o. Dual Well Siten

=i vy F D
& k
O [ WO Ovien

Total 7
The eanly mattsr of comcessn with mbructmg thoge pairsed weolls
war wiethar m-- nat thers would be exsessive Interferancs vhan o wella
wors oparmted st such high rates vhen caly spsced ;::fﬁo fost apart.
. Acoprdingly, the sonstruoticn of thege palred welis wem wet up se that
eash pair sould be &rilled ani tested similtanocusly befars golng to.
the sanstructim of the nskt pair. Under this progrmm of tosting it
uas bescms mpparent that at desst alzost all altos there hes been
& nsglistble tnterference bstween wolls with both pumps epernting.
For exanple iu the case of the pair of wells, ﬁATﬂdeé#, it
w¥ag found tiE dGuving actual puping tests that the &‘wc}&n in
-'_?dwn 328 et & rete of 5 6.7.2. Was apprarimstely 3.2 feet., With
e adjoet well A cperating smiltanccuely st a dipoharge of
Te5 Sofot, the drewiowm in well P wma incresssd cmly twe o thvoe-
tenths of a foot. Inforembion on thie particwiar pair of wells snd
‘mothw-t.mihrpam of welly 1¢ given ix ths nivegemy Poping
test murves incinded in this sppeadis,
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WELL YIELPS

A% the pressut tiza about :’;‘59 wells in Talt B have boen sorplated
and toated, und In the 1945 irrigaticn sseam 37 of these ‘wells will
be in full operation. EEpsrisnce in ar1il1g and tewting of thasa
wells has shown that the dssired yiclds, vhieh in seme cwsed spannis
4o 10 ar mors mbin faﬂ per l&m&)}nve haan attalmebls with very
small drawéoums. In only ose or twe lnstances have t.be dravdowns bewn
sonpidered "excesmive” axd to allsviate this the ;-115 have tesn drilled
dseper. Deecpening of the holes bas in all oases ekcopt ome resulied
in reaching the dseired Flelé with & remssoabls dnﬂmn. Iin tha SaSE
of e nu(zaaﬂah\tho bass of the Dmsalt Tlows was enoountered and
ths drill pemetrstsd olay and silts of sedimentary crigin. Tarthser
doapmus at shis location was not considersd scomomioal ané consequantly
tats wall will e opsrated et o womowhat reduced rate of pouping and
_ﬁe pron sdjassit to the well will recelve supplemecital wter by ralift
puaping fros a surface drain. '

gup toated or ankioipsted yield and dvmwizmm at each well site
war mosented in the well dste summary takle appesring in this appendix.
VAdﬁitioml infermation an resulss ol p*m teate at well sites 1
ghown oo the pwrp tesl curves inolndad in this appendix.

RETUNS_FIOW & YTE FRER

" although the &rainage plan for the Mintdols Narth Side Pumplog
‘mmmm besnn #et up vith the ides that uumﬂwmlrmsﬂ
vould e digpowed of !.ztta inverted drainags ¥ells, thers are savaral
pwtnnit:lon available for the reuse of return flov on the wolect or

on sdjacant irrimted lands with coomeguemt Better utilisatlon of uatsr
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- gnd gaving in :paar sout,
' ©n a map inoluded In this eppendlx there bave been indicated 11

areas or blosks lattarsd from A to ¥, inclusive which centribute retuwn
‘ ﬂm to tha srea south of the pumplns #vision., 1Io a table accompanying
this map the designation of thems arses, the approximate loosilon of the
. oub¥st from sash srea, the tributary acreags, the total discharge, the

maimmt proposed far reuse, and the noet resuliing ddschargs ars showm.
'ﬂi-.alzmp rafmo& %o above also chown th.e arsag on the ﬁmjaet Ter which
pones of Tetwrn T1ov 1s ecnbasplatod.

| The tetal rouse of return flov is estimated to be 24,9 c.f.¢. an lands
in Uit B of the Division., In sddition te this &pprm:mtely‘?;s;.f.s.
re planned for reuss ca lands in Uit A of the Divisico. Most of Wils
rm_a:wiu be ammliahed By the iustallation of relift puzpe along: |
paturel &rainagevays with provisica for intake basins am nesded 1o smocthe
out flnotuations in surface flovs. e of the aress tn Malt £ ¥ill be
warved by gravity dversica of the return Flow water.

‘Bafarﬂna emaln to the acecmpanying map in this appendix the large
part ﬂf the return flow from the aress deslgnated D through X vill
mb&bly‘ be collscted in & contouwr channsl which will iead inte tho
 exteting Winidoks Irrigstion Dlstrict distriwutien system. This portion
of the Minidoka Irrigatien District syetem 1s wesently being served by
ﬁzxping fram the main draim of that dlstriot. Utilizstiecn of retwrn flow
fram the Nerth Bide Pumping Division lands will enable that Diatrict te
curtall or oliminate cperstisa of that pump. | | |

With the axceytion of the reuss acntemplated as met forth im the
preceding parsgraghs sll the remaining water will wobably be dimposed
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af threugh Inverted &rainage wells.

: Fatimates of the anoumt of return flow te be expoeted fram

irrigated lands in tho pumping divielon have beun presonted in sarlier

appandixea %o the Dofinite Plan Repcri. Thess earlisr estimmios nave
svbstantrated

boen fairly wall eabendusbed by siperience duriug the past six irrigation

peascas, Data conoerning measuresd Tlews 1ln suringe sharmels on Unit B

for the paat foor irrisntien sezgone are presented ia the eupplement to

the dreinngs appendix prepared Tor the current Definite Plan Report.
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ALITY OF SURYCI W IARE

Crava River weter, similar tc ibat to e voal on it i, has
roen used for over 'O years B m,r vinds of land withaut 111 effecis
vhers good e inage sEigted e wme poovided. -reas with poor ch-a:lmge
Ao tand tu ACOWs late cxoerulve micintd of solubie caltde

rhe Agrioulbursl BErpexdmast Stetion. rs,'i'.} 1he Unlversity of Idabo
ermlysed 26 composite watsr sarplos collected gver a tuo-year pericd
(_1?’{-1}49) at the Winldcia Tum, Tasse sualyele ore pommrized in e
sooepenring tabls sooving the pagpits @itk the Yighet acd lowsst
alectrionl conductivity, and = aroun 2verage s reported by ihe Iyperie
ment Stablom. raxtoam eellnity cocur=ed sach year At low wmitsr A8
the sireenflud began Lo increass, snd the anirum aslinity aceurred st
R wmtor su the ptresuflow bagan 1¢ decracas. 2% both extramns the
geallty of ine water reminsd in tus 02-Cl clazs. ndor guverss
dminass condd tione hls witer micht ocauses m £low incroasy n solnble
anlts in thy 30il, ot Dat ttls or nu tendency should exiet to
dsvelap "black” allmli. Uhe slwerce of residne) sodiws carbanste
13 »mpacially deai™ble fram L s gtandnoi ot of Amil sontrol.

Thae 1s o ohyslclogioal svidemos that thia strean soutalne
an oxceauivs mmcunt of baram, A watsr saxpls sollected Julr 31, 1532
below ti:x wsericsan Falle Reserveir contrined only U. 12 npm oY borun
which 1e far pelow the 0,33 pum Limct tor bnrcm poraitive 0 OTH.

The anelynis of eiX drainage 4ok sarmlise from the metertly
opersting prol)ect are included ir thie appendtx, to $1luetrate further

the absence of mny alball-foreeng tendancy 1n tle waters of i4e nrem

12
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as indieated by the 81 ratinz, Although eove of tho o2oils tirongh
uhich tasss waitsre have Tasged ave saling Uwo-thirds of the wetsy '
_aemplea rarminsd in the 02 class and me-thiréd barsly resthed ihe

£l olses se fndicated by the gpecific emmdnclanoe.

13

A&B 118



QUALITY OF GROUND VATER

Frem 1949 through 1553 the U. 8, Geological Survey Las =nalyzed
2 number of wateor Semplss from wells in and arcound thit 3. A
uWhmMa group of tiese anslyses for wells within
the wnit boundary. The wells sre similar in quality to the Snske _
River with ths exeepticn of the well at 95-27E-33adl wilch is at the
Priscner-of-Var Gump, sal apparently 1s iuflusnsad by draimege from
the operating projest.
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e 12 3 %5
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Forth Side Pumping Division

Minldoka Projest, Idaho

SEABOFAL PIMMIWE PROM PROJEGT WELLS - (dcre Peot)

Wl . m_ﬂpngg en!

184824, apd GAB2Y

- ¥ell Wo. Aeres®| 16491 1950| 1§51| 1952] 1953 1954
- 11a824 498.4 | -- | 18481 1825] 2008| 2061 1744
- 7BB24 505, 3 15341 2110 1494 17101 121p| =**

270823 284,% -- | 11961 871 1127! 1054 )a295
274823 204,96 - | ~-- | T49| 1011| ¢e1()"

- 184824 482.1 == | — | 1087| 2074| 1807| e+
. 6AB2Y 645.0 — | - | 1967| 2542| 28| 55Bhe
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| 8A823 609.5 -- -~ | 1160| 1986 1679 1353
144824 486.0 el I e B N I 1
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104824 902, i e S e I R &7+ §
108824 )9 ! | | == | e= | == )

- hagoh M7 el B B BN b
1 3magen 70. — | -~ | 2097| 279 203 236
| Irrigeble
Agros T1259.2
=y 70| 1050| l7ez| wB12| 5170|662
B:ﬁ?%.- ‘1334 5154] 14054 19319| 17266/ 24871
i éotﬁaﬂtsﬂs * - Irrigeble aéraaé@ served by each well

mhinad in 1954 for wells 7882k,
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MINIDOKA PROJECT, IDAHO
North 8ide Fumping Piviston

BEUSE OF RETURN FLOW

Area Tributary Total Regidual

Designation Locatiom of Outlet Acreage  Flow Repuse Flow
A B1/225 -8 -2, s,sso 13=h' .- 12.4
B SE 32 - 8 -2, 16,900 26,0  22.4 3.6
c ¥1/227 -8 - 24 1,275 260 .= 2.0
D SE 5«9 -23 3,300 5.l 2.5 246
B SW 5-9 =23 500 0.8 -- 0ol
r KB 12 -9 =22 1,530 2y -= 2.4
6 KW 13 -9 - 22 1,920 3.0 - 3.0
B NE 23- 9 - 22 655 1,0 - 1.0
I W 27 -5 - 22 - 2,100 3.2 - 02
J 28 » 9 - 22 6,250 9.6 - 9.6
X FW 3 .10 - 22 1,750 247 - 207

(Flows tabulated above are in cubic feet per second)

Moat #f the 2L.,9 ofs of rsturn flow reuse shown above is
by rellft pumping; & minor pest ie by gravity diversiome.

A proposed contour diteh would aolleet runoff from aress
D=X (1%,005 meres) and earry it to the Minidoks Irrigation
Distriet distribution system that now obtains water by
pumping from their main drain in SW 1/}, seec. 2, T 10§,

R 22 K.

-=November 195,
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Project Lands

In nearby areas, lands like those of class 3 have proven satis-
factory for development under ressonable water charges. Thelr use
has, though not necessarily so limited, been partieularly successful
where they comprise only a portion of the farm and are used to pro-
duce forage and cereal crops.

The lands were placed in class 3, due to the existence of a
variety of factors influencing the cost of preparation, the crop
adaptability and fertility. These factors may be found singly or in
combination. In addition %o the normal factors of seil, topography,
and drainage, they may heve been placed in this elass because of the
presence of soluble salts, slick spots, or shallowmess to the pene-
trable lime zone. When numercus slick spots are found in combina-
tlon with fairly high concentrations of soiuble salts, the resultant
class 3 will be the lowest quality of the project lands, and if
there is any choice in the selection of clasgs 3 for farm units,
these lands should be the last considered for inclusion.

Only 17 percent of the Division acreage is comprised of class 3
lands. Asg discussed in Chapter VII of this report, limitations were
originally placed upon the use of class 3 in the ferm unit layout.
later it was agreed with State and other Federsl agencies that with
adequate upward adjustment in acreage, class 3 land couid make up
the farm unit where this became necessary.

Class 4P

The class 4P lands occupy the steeper slopes ranging up to 18
percent in general gradient when the slopes are smooth;, or up to 12
percent where rougher slopes are prevalent. The soil depths may be
16 to 24 inches over creviced basalt, caliche, or other impermeahle
Jayers. The soils of this class are mainly the shallower lands with
soils which have horizons that limit ihe productivity.

These lands were originally mapped for pasture lands, but the
high cost of water and the small total acresge led to their ex-
clusion from the assesszhle acreage.

Class 5

This category designates temporarily suspended problem areas
reguiring special studles to determine irrigability. This consists
of an area set aside for testing possibilities of subsoll salt re-
moval. This 434-acre tract was placed in class 5, pending completion
of these tests, programed for continuance through 1955, and is the
only remaining class 5 area in the Division. Preliminary studies
indicate that these lands are suitsble for irrisation.

28
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Project Lands

Class 6

The class 6 nonarsble lands are those which do not meet the
guelifications for any of the above classes, and include lands with
shellow soils, a high percentage of slick spots, unfevorable topog-
raphy, basaltic rock outcrops, excessively hilly terrain, gully areas,
and enclosed drainage basins which are too small in extent to justi-
fy drainage works.

IRRIGABILITY CLASSIFICATION

In the process of choosing the irrigable lands to be included
faor development from the arsble lands of the area investigated, some
areas were rejected, while others were suspended from present in-
clusion. These are outlined on the Lend Classification Map end are
designated "X", followed by a number. Such lands were suspended or
rejected for the reasons stated below.

In Unit A, there remains some question as to the feasibility
of relifting the water to an arable area of about 750 acres of
isolated high land. Because of this, they have not been included
in the irrigable area. BSuch areas have heen designated as X-Z2a,

State or privately-owned lands consisting prinelipally of school
sections (indicated a&s X-1 on the land Classification Map) were not
considered a part of the immediate project lands of Unit B. The
source of water for Unlt B lands will be from wells located on topo-
graphically desirable points within the unit. When the individusl
owners of these lands have made water-right filings, the arable lands
of these tracts will be considered for inclusion in the project if
the owners so desire.

The X-2 sreas include scattered lsnds vhich, because of their
position or or their shape, make them unsuitsbile as part of an economic
farm unit. Other areas eliminated from the irrigable area and desig-
nated X-2 are those which overlap inbto esteblished irrigation systems.

Several areas of predominantly low-quality land, deslgnated as
X-3 and 5:&, heve been excluded from the irrigable area. B3ince en~
tire farms would be composed of a combination of class 3 apd 4 lands
in these areas and because in some cases they are cut up with scat-
tered rock outcrops (class 6), it is not desirable under present
economic relationships to recommend their inciusion in the project
development.

The X-5 body of land on the eastern end of the area investigated
forms the trausition between the high-quality lands included in the
project and the rocky wasteland north of lake Walcott. The small
stringy areas of good land interspersed with the sand qunes and lava

23
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Project Lands

outerops are not of sufficient size tc make up farm units, and fur-
ther, this land would be hard to irrigate and would be subject
permanently to the danger of moving sand. This entire area wes re-
Jected from the project lands.

The Selected Project lLands

The lands selecied for project development are divided into two
units, on the basis of the source of water supply. Unit A bhas 13,650
irrigable acres and will receive its water by pumping from the Snake
River. Unit B has 64,000 irrigable acres and will receive its water
from wells. Unit A 1s adapted to development in a single block, but
Unit B is better adapted to step-by-step development. Both are shown
on the Land Classification Map in this chapter and the acreage of the
units by land class is shown in taeble 3.

Unit A.

The fact that the water for Unit A is to bhe pumped from the
Sneke River made it desirable to select this unit near the stream bank,
keeping in mind the quality of the land and anticipated costs of con-
structing and operating the unit. Unit A comprises & total of 13,650
acres of irrigable land.

The determination of the total acreage and the partieular area
included in this unit was based on water supply and engineering con-
siderations, in addition %¢ quality and position of the land. The
allocation of kT,OOO scre-feet of storege space in American Falls
Reservopilr was basic in setting the maximum scresge that could be
served. Engineering consideration invelving relift pumps to higher
areas and the relative economy of well development in the lower
areas established the final acreage in this unit.

Unit A, lying on the southwest end of the project, is a compact
arvea characterized by very high quality lands (73 percent class 1)
in broad, genily sloping hodies ideally suited for irrigation devel-
opment. The lands of this unit are higher in elevation thsn the
swrrounding areas. To the north, they merge into Unit B lands. The
wndulating topography, with well-defined dreinageways and deep pene-
trable soils over creviced hasalt, minimize drainage problems.

Unit B

Unit B comprises a total of 64,000 acres of irrigeble land. The
unit has four patural development areas. The first area includes the
eastern portion of the unit and comprises a large expanse of high-
quality lands suited to Iintensive agricultural development. It bas a
fairly well-defined drainage pattern which differentiates it from the
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Table 3.—~Land (lassification Summary

Horth Side Pumping Division
Minidoka Project, Idahc

: : X/ 3 2
: Araeble ! Irrigsble :  Productive
: (heres) @ (Aores) : (Acres)
Unit & ,
Class 1 : 10,375 ¢ 9,960 : 9,360
Class 2 L 350+ 3,030 : 2,850
Class 3 . b%¢ __bbo : __ 620
Subtotals : iy 215 ; 13,650 ; 12,830
Uit E ;
Class 1 28,135 ¢ 27,000 25,360
Class 2 : 2L, 678 ; 23,700 ; 22,280
Class 3 . 13,857 ’ 13,300 a 12, 500
Subtotals : 66,670 i 64,000 : 60,260
TOTALS C o EG,EE5  t 77,650 72,59G

_1/ Arable less 4 percent for additionsl rights—of-way.

_2/ Irrigable less & percent for farmsteads, farm roads, and farm

ditches.
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ProJect Lands

second area adjoining it on the west. The second ares also contains
fairly large expanses of high-quality lands; however, the presence
of enclosed basins and scatiered, high isclated areas gives rise to
some development problems, especislly in regard to the disposition
of surface runoff water, which is discussed in the Drainage Chapter
of this report. This area adjoins the north edge of Unit A, and it
is bounded on the northk and west by a fairly large body of rocky
wasteland. The third area sdjoining Unit A on the northwest was
covered, for the most part, only by a recomnaissance survey during
the project planning investigation. The subsequent completion of
the land clasgsifieation disclosed a preponderance of low-quality
land, which resulted in exclusion of most of this area from the ir-
rigable land. The fourth area occupies the western extremity of the
Division lands. This area is characterized by & preponderance of
high~quality land, most of which is in a single tract. It is separ-
ated from the larger porition of Unit B by an area of rough topography
and shallow soils over basalt bedrock, intepspersed with rock ocut-
erops. This area should be developed last, owing to the greater
average depth to ground water than in the rest of Unit B.

DEVELOPMENT

Unit A lends itself to development in one block hecause of its
compactness and the fact the water supply will be derived from one
central pumping plant. Unit B obteins water from z large pumber of
wells esnd has been and contimmes to be developed by natural areas,
starting near the east end of the Divizion and progressing to the
westward, with the exception of the land in the northeast part clas-
gsified in 1954 which will be developed last.

Lands placed in lower clesses than 1 becsuse of shallow soil
over penetrable lime zone should not be deeply graded o eliminate
surface irregularities. Smoothing thege lands with a float or land
plane should be done without expesing the calcareous layer, and deep
cuts should he avoided, s8 stripping the topsoil from this layer will
result in av excess of caleium In the rect feeding zone, causing e
reduction of available nutrients to plants, restriction of bacteriel
sctivity, and restriction of normal root development. Heavy applice-
tions of manure over & long period would be required to alleviate
this condition. '

Surface soils of the Division lands are largely very fine tex-
tured and light, and since high winds are common, care must be taken
to prevent excessive wind erosion after clearing. After crops have
been established, the wide diversification possible will aid in halt-
ing or minimizing wind erosion. Careful water spplicetion on the
rolling lsnds willi help prevent water erosion.
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An edrly increase in organic matter content in the topsoil by
plowing under straw, green mamure crops and barnysrd manure will
materially assist in stabilizing the soil and hasten the period of
full crop production. :

Irn selecting the Division area, lands with major drainage prob-
lems were exciuded., In geneyal, the area is wndlaiing to rolling,
and the permesble subseoils, underlying pareni material, and creviced
basalt provide good internal drainege: however, in localized areas
some provision for drainage must be made., In T. 8 5., R. 23 E., and
to a lesser extent in R. 2k E., the comnstruction of waste ditches
or connecting drains will be necessary Lo provide drainage and permit
re-use of water or disposal of it through inverted drainsge wells or
into the distribution and dreinage system of The Minidoks Irrigation
Distriet.

33
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CHAPTER IIT

DRAINAGE

The sage-covered desert area of the Division, like thousands of
acres of the Snake River Plain, has yielded virtually no surface
runcff from precipitation during the past helf-century. Feur factors
contribute to this condition--the highly permeable solils and under-
lying fractured lava rock, the general flatness of the lands, the
absence of hilly or mountainous areas to contribute cross-drainage
flows, and the low hourly precipitation rates which accompany even
the most severe storms. Fourteen percent of the Division drains into
enclosed basins or depressions within its boundaries. In the remain-
ing 86 percent, shallow drainage courses ars established leading out
of the Division, In their upper reaches these courses are flat
swales connecting shallow basins; in their lower reaches the drains
form & readily discernible dendritic pattern. Even in the most
prominent of these drainegeways, however, there is virtually nc evi-
dence of runoff.

DEATINAGE INVESTIGATIONS

Investigations to determine the amcunt and occurrence of sur-
face waste from irrigation and the probable precipitation runoff
after agricultural development of the Division included infiliration
tezts of surface soils, deep borings through the understrata, exam-
ination of existing drainage networks, and assembly of data on per-
meability of the basalt beds. Information obtained was employed in
designing the drainage system. The designs and related costs were
based on the drainage works reguired for twe areas selected as repre-
sentative of the two types of topography (as relating to drainage)
of the Division. The first area, in T. 7 and 8 5., R. 23 and 24 E.,
contains 6,240 acgres, with & natural external drainage network (re-
ferred o hersinafter as the dendritic drainzge pattern area). The
second area in 7. 8 §., R. 23 E., totaling 2,550 acres, contains
medivm-sized bodies of agricultural lands interspersed with various-
sized shallow enclosed basins, Natural drains leading to the basins
are indistinet.

Infiltration Tests

So0il profile data and tests of representative soils indicate
generally high surface infiltration rates and highly permeable soils
to S-foot depths on almost all of the Division's arable lands. The
investigation revealed that less permeable soils occur only on up-
land "slick spots,” on areas with ealiche development, and on small
areas of low=lying lands without distinct surface drainage patterns.
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As stated in the Project Lands chapter, only lands with a
moderate density of slick spots have been inecluded in the area
gelected for development. The low permeability condition of these
spots commonly is ameliorated by the mixing which occurs during land
preparation.

Infiltration apd permeability tests on the largest of the areas
with undeveloped surface drainage and apparently the least permeable
of the Division's soils showed that irrigation water will readily
pass through the top five feet of soil and continve downward into the
deep permeable undersirata.

Infilbration and permeability tests in areas with caliche layers
in the subsoll and suvbstratum showed some slowiling dovm in vertieal
water movement but, for the most part, no sericus internal drainage
problems are indieabed, This is duwe to the high infiltration rate in
the loesszal surface soil and the general fractured character of the
caliche layers bedded in silty and very fine, sandy material.

Deep Borings

Exploration of the deep subscil and underlying parent materisl
at 18 representative locations indicated these materials are suf-
ficiently permesble for fairly rapid dewnward movement of water.
Future difficulty from perched water tables within any significant
area of the Division, therefore, is improbable,

Two holes near the Priscner-of-War Camp sifte were bottomed at
43 Peet in heavy lacustrine clay; in a third, located three-fourths
mile from the two, basalt was encountered at 29 feet. These borings
and logs of nearby wells mark this fringe of the Division, in common
with some lands of the adjacent gravity division, as immediately
underlain by the Burley lakebeds instead of the fractured basaltb
which underlies the remainder of the pumping division and part of the
gravity division, However, the lakebed clay is well below the depth
at which it would hinder drainage of this small area of the pumping
division.

Five holes bored to basalt in a closed basin where waste water
from irrigation was ponded accumulated no free water in spite of the
permeable soil material and the apparent large quantity of water
percolating downward. Iack of such accumilation signifies that the
basalt is extremely permeable and that the porous overlying sub-
strata would permit rapid lateral movement of water if the basalt
were locally impermeable, thereby preventing waterlogging in the
roct zone.
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EXTENT COF SURFACE RUNOFF

Drainage works for the Division musi dispose of surface flows
of irrigation waste and precipitation runoff. Amounts of irrigation
waste and rates of flow from the Division's experimentsl farms can
be measured and compared with those recorded on operating projects,
but precipitation rumoff is not subject to direct evaluation. Under
native conditions the area has never been known to yield any signifi-
cant runoff.

Experience on the test farms and in adjacent irrigated areas in-
dicates that drainage needs of the Division can bé met adequately by
& system capable of handling the estimated surface waste from irriga-
tion, plus a reasonable allowance for precipitation runoff. The
entire capacity would be available for storm runoff during the non-
irrigation season, as there will be no surface or seepage inflow of
irrigation waste when the production wells are shut down.

The determination of the return flow which will enter the drain-
age system, presented in Chapter IV, establishes irrigation surface
waste as an estimated 16 percent of the 3.5 acre-feet farm delivery
requirement on Unit B. During periods of peak farm-water require-
ment, the average delivery rate is one eubic foot per second fo each
65 irrigable acres. Return flows anticipated fram these pesk de-
liveries amount to sbout one cubic foot per second from 400 acres of
irrigated land, From the 6,240-acre typical area, return flow
carried in the drains would total nearly 16 cubic feat per second.
Measurements of rmoff for 195)-54 from an area of 3,860 acres, over
half of which was irrigated, support this estimate.

To carry storm runoff during the irrigation season, additional
capacity for cne cubic foob per second from each square mile of drain-
age area has been provided. The design capacity for the 6,240-acre
ares thus is 25 cubic feet per second, or 2.6 cubic feet per second
per square mile. Almost all the waste water from an estimeted 39,000
irrigated acres from Units A and B will be reused by relifting to
high areas or by the Minidokas Trrigation Distriet.

REQUIRED DRATNAGE FACILITIES

Caleulation of runof'f disposal reguirements for the Division was
based, as noted previously, on needs of the two areas which typily,
respectively, (1) areas totaling 66,850 acres on which a dendritic
drainage pattern has developed to the extent that runoff, where not
obstructed by irrigetion works of the gravity division, is naturally
tribubary to the Snake River, and (2) acres totaling 11,200 acres
where the runoff drains into enclosed basin or "potholes” and is
dissipated by seepage and evaporation. Per-acre figures derived from
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designs and estinates for these typical areas, extended to the
represented acreages, provided the estimates of overall drainage
gtructure reguirements.

The facilitiesz needed consist of channels constructed for the
most part in natural drainagewsys and leading to inverted drainage
wells vhich will discharge into the permeable basalt. Channeliza- -
tion of drainageways on the 66,85C~aere portion would require only
a small amount of excavation to provide adegquate capacities for con-
veying runoff to wells drilled or dug at outlets along the southern
boundary of the Division. On the 11,200-acre "pothole" area, ditches
connecting a2 number of smaller basins would coneentrate runoff in
several large depressions for disposal through inverted drainage
wells. Right-of-way for these facilities is being reserved in ad-
vance of setilement copenings, and arrangements made for drainage in-
stallations prior to the establishment of fences, roads, and cther
improvements which would interfere with such installations.

It is anticipated that much of the runcoff and irrigation waste
will reach the regicnal water table by natural percolation through
the permesble soils., The purpose of the inverted wells is to dispose
of any water that has been collected by surface ditches that does not
reach the water table by normal seepage. The wells will be located
chiefly near the margin of the Division, except for the "pothole”
area, and will be drilled as vheir need becomes apparent.

Inverted Drainage Wells

Inverted drainage wells have been used successfully since 1910
on adjacent lands of the North Side Gravity Division to dispose of
water accumulating in shellow depressicons. Lands drained by these
wells are similar, drainage~wise, to those of the pumping division,
in that both areas are underlain by creviced basalt.

Extension of typical area estimabes indicates that a maximm of
79 inverted drainage wells, approximately 100 feet deep, with appur-
tenant settling basins and inkake proteciion, may be regquired for
the Division. The plan provides for 57 1l2-inch dismeter and 22
8-inch diameter wells with estimated minimum discharge capacities of
five second-feet and one seccond-foct, respectively. Fewer wells
might be required if the capacities of wells to remove water exceed
these estimates. Well locations, for the most part, would utilize
c¢lass 6 lands. Design details are presented in the Plans and Beti-
mates chapter.

The firgt project inverted drainage well was constructed in the
8W 1/4 sec. 27, T. 8 §., R. 23 B. The well disposes of waste water

draining from an irrigated area of about 250 acres and has functioned
satisfactorily for three seasons. '
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Typical Drain Sections

Runcff from the 66,850-acre portion will be conveyed to the
wells through drains with capacities ranging Trom five second-feetb,
or less, in the upper reaches of the system to main chamnels of ade-
quate sizes for the areas served. The channels would be excavated
in natural drainageways, andi the sections would range from V-type
drains with 1.5 feet minimm depth to typical trapezoidal sections
with the same minimum depth.

In the 11,200-acre pertion, runoff accumlating in the smaller
depressions would be drained %o the larger basins through channels
with trapezoidal sections and 2-foot base widths, Channel capacities
would vary according to topography and mumber and sizes of basin
areas contributory to each inverted drainage well.

Approximetely 10 miles of these surface drains, with necessary
culverts, have been constructed thus far and have operated satisfac-
torily.

Quantities and costs of the required structures are itemized in
the Plans and Bstimates chapter.

ALTERFATTIVE METEODS

An alternative methed for disposal of irrigation waste from a
part of the Division lands is to re-use it for irrigation--either by
pumping to higher lands on the Division or by collecting it in the
existing distribution or drainage system of the Minidcka Irrigation
Distriet.

A discussion of the proposed re-use of return flow con the Divi-
gion lands is presented in Chapter IV, Water Reguirements. The
Minideka Irrigaticn District has expressed a willingness to accept
return flow from parts of Units A and B in its present system west
of Paul., That district's canal WNo. 20 is presently supplied by pumps-
ing from its main drain and cperation of that pump, located in the SW
1/% see. 2, ?. 10 8., R. 22 E. could be curtailed or eliminated under
such a plan. '
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CHAPTER IV

WATER REQUIREMENTS

The combined unit costs for construction, operation and main-
tenance, and power for the project will be high. For this reason,
it is of primary importance that water conservation and econromic
utilization practices be carried out to the fullest extent practi-
cable., The water reguirements for the project, as determined in
the following discussion, are premised on the assumption that a
vigorous and effective program along these lines wiil be carried
out. It ig indicated in the "Project lands" chapter of this report |
that the majority of the lands included in the project are of higher’
quality for irrigaiion purposes than many of the lands in nearby
projects. Because of this, the project will be capable of making
much more effective use of its lrrigation water than a pumber of the
rrojects in the vicinity. The wabter requirements determined heresin
are designed to provide adequate irrigation water for econohic
production of crops on the maximum possible acreage. All discussipn
of water reguirements in this chapter, unless otherwise specified,
is based on the prpduchive acreage as shown in tablie 3, at the close
of Chapter II. :

CONSUMPTTIVE USE COF WATER

Consumptive use of water by crops and through evaporation from
the croplands is the basic reguirement in irrigation. Deteruina-
tion of diversion reguirements must provide not only for this use
but alsc for farm waste and percclation losses, as well as canal
distribution system losses. '

Consumptive use of water on irrigation projects has been

estimated by wvarious metheds, two of which have been used in this
study. The two methods show reasonable agreement in results,

Lowry-Johnson Method

Consumplive use of water, estimated on the basis of maximum
daily temperatures during the growing season according to a method
devised by Robert L. Lowry and A&, F, Johnson ("Consumptive Use of
Water for Agriculture" - Transactions, American Society of Civil
Engineers Vol. 107 (1942), page 1243), is 2.30 acre-feet per acre
per year. Experiments by Steward and Paul on the Mason Creek area
of the Boise Project indicate that about 87 percent of the annual
consumptive use occurs during the irrigation season, Thus the
irrigation season consumptiive use is estimated st 2.00 acre-feet
per acre.
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Climatological data are available for four stations in the

vicinity of the project. Average anmual consumptive use and

average April-September precipitation were computed for the ten

years of least precipitation at each of these four statioms. Re-
sults are summarized in table k.
Table 4.--Consumptive use data
Korth 3ide Pumping Division
Minidoka Project, Idaho
f Period ; Average fANe,Annual f Ave.Prec,
Station ;o oveT, of Groving ; Consump- :(lO gin.yrs).-
. tiom | Record : Season ‘tive Use | April-
” : 7 : ‘Per Acre | SBeptember
: : : : (Acre-Feet): (Inches)
Rupert ¢ 4204 :1907-1947: Apr. 15-Oct. 19 : 2.26 :  2.83
Burley : 4180 :190h-191h: Apr. 11-Oct. 26 1 2.30 3,23
: :1918-194h7: : :
Milner Dam : 4200 :1927-1946: Apr, 20-Oct. 26 : 2.30 : 3.38
Hazelton @ 4060 :1918-1947: Apr. 13-Oct. 16 :  2.35 : 3.07
Average D= - Apr, 15-0Oct. 22 : 2.30 3.13

ac
LY

ea wr

Consumptive Use

Per Unit YTield

The method of estimating consumptive use per uwnit yileld utilizes
information as Ho (1) the expected yields from each crop in the
anticipated cropping program and (2) the consumptive use of water per

unit of yield for each crop.

acre as shown in table 5.

Estimates of consumptive use for var-
ious crops were developed in Problems 4 and 5 of the Columbia Basin
Joint Investigations, and consumpbive use by crops of Class 1 lands
described therein are considered to be applicable to Unit A.
values, uged with the crop distribution and yields expected on this
project, described in the Chapter on "Agricultural Ecconomy,” result
in a weighted consumptive use for the project of 1.95 acre-feet per

These
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Table 5.-~Egtimated farm delivery water requirement

{By consumptive-use-per-unit-yield method)

Unit A
Horth Side Pumping Division
Minidoks Project, Idahoc

fEsgiiitEGEAverage EConsﬁmpwaORSumP-f Farm 3 Farm

" Yield tive Use tive Use’ Irrigation)Deiivery

Crop :DI:EE;FuH:Per Acre'Per Ton _Per Acre Efficiency.Per Acre
:(Percent): (Tons) :(Ac-Ft.):(Ac-Ft.); (Percenmbt):(Ac-Ft.,)

Wheat : 7 s 1.0 : 1,00 : 1.0 59 2,37
Barley : 6 + 1.7 : 1.00 : 1.47 59 : 2.ho
Potatoes : 15 : 9,08 : 0.17 : 1.52 : 453/ : 3,38
Sugar Beets : 11 s L7.20 : 0.12 : 2.15 : 56 1 3,84
Beans i 12 : 096 :  -- : 1.,50%/: 60X : 2,50
Peas : 2 : 0.86 -z 1.50_/: 60}/ : 2,50
Aifslfa : 31 : 4,60 : 0,50 : 2,30 2 66 : 3.48
Clover 3 5 : 1.8 ¢+ - 2.302/: 662/ 1 3.8
Pasture : Q T 2.303/: 6ot/ : 3.83
Migcellaneous : 2 H - - ¢ 2,00Y: 6oL/ : 3,22

Total : 100 :Weighted Average : 1.95 60 : 3.26

;/ Estimated.

g/ Estimated to be the same as alfalfa,

3/ Estimated in line with irrigation practice in the area, which
is to maintain extremely high soil moisture to insure quality
potatoes,

WATER REQUIREMENTS - UNIT A

Farm Delivery Requirements - Unit A

Records of water deliveries to farms on two existing projects
in the vicinity of the North Side Pumping Division were analyzed
to determine their applicability to Unit A. A discussion of the
water deliveries to these projects is mede in the following para-
graphs, together with reasons why it is considered desirable, in
view of the high pumping head and consequent high operation cost,
to recommend a lower farm delivery rate. The recommended farm de-
livery is further substantiated by three independent estimates
which are also discussed in this section.
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Analysis of Hescrded Diversioms to Existing Projects

P. 4, Leteral System of the North Side le“ Fzlls Project.--
This system secves 8 net irrigable area of about 3400 acres adjacent
to Tuit A on i and 1z zerved by z pumping iift of about 40 feet.
The lands are more rolling and of slightly lewer guality than
those of Unisg wruld be expected to be lesz efficient in

water use. PDRecords of diversions to this system for the period 1935«
19k1 indicate irrigation-seascn farm deliveries of 3.46 to 3.8L acre-
feet per acre with an annual average delivery of 3.70 azcre-feet per .
acre, The lands servad by the P. A. systen experienced no water
shortages during *his period except for possible siight shortages
during pericds of peak demand because of limited pump capacity. It

is understocd that 1% is planned to increase the pump capacity by
about 15 cubic feet per second to permit a greater peak load during
parts of July and August. The present pumping system iz capable of |
discharging abouh 60 ¢ubic feet per second. With the installation

of this new pump, the P. A, lateral System would probebly deliver
about 4,00 acre-faat per acre to the farm. The watermaster and
geveral farmers in the area zatated that the need for increased de-
liveries after many years of successful operaticn with existing
equipnent is dus to the fact that high prices in recent years have
encouraged farmers iz plant more row crops in preference to grain

The July and August water requirement for row crops is considerably
higher +than that for grain,

In the past the pamping plant of this system ims been operated,
as a general rule; ab or nesr full capacity throughout the irriga-
tion season. Thie p robably due to several factors, among which
are: a reasornably low pumping 1ift, reasomablz povwer rates under
such & plan of icn, and a very inexpensive and sbuondant supply
of irrigaticn s virtus of good patural flow and stcrage
rights. The gu cg of water pumped ave zonsiderzbly in exXcess
of the minimug Fer ewﬂncnlc production of srops, sapecially
at the beginning aJd end of the irrigation sesson., Est rr1+eq based
on segsonald dlstrlgq.lql of diverslons to other succes
E = delivery in exc2s8s5 o
ceed LS pprﬂpnt of

B -Te

k

farm dEllJHrN; Tkus
livery of sbowi 3,25
for Unit 4.

South 8ide Pumping Unit, Minidoks Frejesi.--Recerds of diver-
sicns to thic unit appser particularly suitasble for use In estima-
ting the farm d=livery requirements for it 4. This is one of the
first large pumping developments undertaken By the Bureaw of Recla-
mation, The mior part of its construchtion was completed in the
period 1207-02, tically all of the iand:s were under cultivation
by 1920. Thiz as a nst irrigabls arsa of approximetely 43,000

B
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acres on the south side of Snake River. It extends east for approxi-
mately 15 miles from a point directly socuth of the eastern part of
Unit A. It utilizes pumped water exclusively with a weighted mean
1ift of 70 feet. The pumping syshem consigts of a number of pumps
which provide sufficient flexibility to conform quite closely %o
actual crop water reguirements in making deliveries.

Recorded farm deliveries to lands of the South Side Pumping
Unit for the period 1537-46 (all vears of adeguate water supply)
ranged from 3.52 to 4.10 and averaged 3.76 acre-feet per acre. The
present cropping program is similar to that anticipated for Unit-A.
The -lands of this unit are not as effective in use of irrigation
water as are those of Unit A because of porousg soil and shallowness o
sand and gravel. Furthermore, the South S5ide Pumping Unit has been
favored with s low annual charge for water compared to the cost for
water on Unit A. Consideration of these differences indicate that the
farm irrigation efficiency will be much higher on Unit A lands because
of the deeper soils with higher water-holding cepacity and, secondly,
because the high cost of water will provide the impebus to adoption
of irrigation practices more eccnomical of water use. Based on eval-
vation of these factors, it is concluded that 3.25 acre-feet per acre
farm delivery on Unit A would be adegumte.

Rate and Frequency of Application Methed

An estimate of farm delivery requirement was made by considera-
tion of the practical application requirements of the variocus crops
which are expected to be grown and of the physical characteristies of
the scils, The applieaiions, as to both depth and frequency, are
based on the general irrigation practice in the area and comsequently
reflect to some extent the water use prachtices on projects where opera-
tion costs are low encugh to permit somewhat freer use. The results
of the study are shown in table 6.

Consumptive Use Modified by Efficiency-of=-Application Method

As developed previously, the consumptive use of water during the
irrigation season for the expected crop distribution on Unit A is
estimated at 2.00 acre-feet per acre. Growing seascn precipitation,
although small, would provide some of this requirement and thereby re-
duce irrigation requirements slightly.

k3
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Table 6,--Egtimated farm delivery water requirement
(By crop-rate and frequency of application method)

Unit A
North Side Pumping Division
Minidoka Project, Idaheo

: Estimated : Irrigation :  Amount t Farm Delivery
Crop : Crop rApplications: Per : Requirement
:Distribution: Per Season : Application : Per Acre

¢ (Percent) : (Kumber) :(Acre-inches): (Acre-Feet)

Grain : 13 . : b : 6 : 2.00
Potatoes : 15 : 10 : k : 3,33
Sugar Beets : 11 : 10 : b : 3.33
Beans and Peas : 1L : 8 : k : 2,67
Alfalfa & Clover: 36 : 8 : 6 : 4.00
Pasture : 9 ;12 : L : L.00
Miscellaneous : 2 H 10 : 3 : 2.50

'Total : 100 Weighted Average : 3.35

The combination of deep loessal silt lcams and smooth gentle
slopes found in Unit A would make possgible higher farm irrigation
efficiencies than on neerby operating projects where water is cheaper
than it will be under the high pumping lifts in Unit A. It is con-
cluded that farm irrigetion efficiency of 60 percent (approximately
that developed in the report on Problem 4 of the Columbia Basin
Joint Investigations for similer lands) should be used., In the
above-nemed report average farm irrigation efficiencies of 66 and 61
percent were recommended for water-duty subclasses A-1 and A-2,
respectively, with c¢rop distribution similar to that anticipated on
Unit A; namely, with forage - 45 percent, grain - 13 percent and
row creps - 42 percent,

With an efficiency of 60 percent, the required farm delivery
to provide for the estimated 1.8 acre-feet per acre of irrigation
consumptive use would be 3.00 acre-feet per acre. Table 5 shows
approximately the farm delivery that should be made to various crops
according to estimates of crop requirements for expected yields.
It should be noted that no account has been taken in iBble 5 for
effective irrigation season precipitation.

Recommended Farm Delivery - Unit A

In summary of the foregeoing discussions, it appears that, while
it iz estimated that a 2.00 acre-feet per acre Tarm delivery would
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adequately meet the consumptive use requirements of crops to be
grown on the project together with reasconably high farm surface
waste and percoldtion losses, some recognition should be given to
the fact that existing practices on nearby projects will undoubt-
edly have a direct bearing on irrigation practices on Unit A.
Thus it is concluded that a farm delivery of 3425 should be pro-
vided to Unit A.

Distribution System Losses - Unit A

Canal snd lateral losses on Unit A were determined on the
basis of a comparison with the losses recorded for the P. A,
lateral System, which, as noted, borders the project to the west.
The losses on the P, A, Lateral averaged 29 percent of the teotal
diversion for the period 1521-40. Observation of flow in this
system of canals indicates that velocities are rather low, which,

‘combined with a comparatively leng, winding wain canal, weuld

result in higher losses than on Unit A.

Thit A cansls will serve 12,830 acres in comparison to 3,400
acres in the P, A. lateral System. Moreover, Unit A is an area
better blocked ocut for eccnomical distributicn. The materials
through which the Unit A canal would be constructed and the steeper
canal gradients which make possible better design in canal sections
will +tend towards loter seepage lozses on Unit A, It i1s, therefore,
estimated that an allowance of 25 perceit for canzl and lateral
losses and operational waste would be amply conservative.

Diversion Requirement - Unit A
Combination of the above~-deseribed farm delivery and distri-
bution system losses results in an estimzted diversion requirement
of k.33 scre-feet per acre for Unit A.

Monthly Distribution

The anticipated crop distribution cn Unit A is, in general,
similar to that on the South Side Pumping Unit of the Minidoka
Project., During the period 1937-46, adequate water supplies were
available in all years for that unit. Because cof the expected
similarity ir cropping practices on that unit and Unit A, 1t is

1.cuncluded that the monthly distribution of diversion requlrements

Por Unit A would be the same as for the South Side Pumping Unit.
Mhe distribution is shown In %table 9 along with the d¥stribution -
for Unit B.
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The fact that the May requirement siightly exceeds that for
June is somewhat unusual; however, it is typical of the surrounding
areaz, Examination of the long-term average diversions in the ares,
with controlled and adequate water supply, indicates the sanme
general practice, This distribution resulting from local irriga-
tion experience has proven most effective, as is evidenced by the
excellent crop yields obhalned in the surrounding area; hence, it
has been zdopted,

Peak Demand

During pericds of extreme drouwght such as would result from
a combination of low precipitation, high wind mcovement, and high
temperatures, the demend for irrigation water will exceed the
diversion requirements of 1.04 acre-feet per acre per month de-
termined for average July and August conditions (table 9). An
allowance of 10 percent iz made in the capacity of the pumping
plant, cenals, and dlstribution system to provide for these
periods of high water requirement, The system, therefore, is de-
signed to divert 1,14 acre-feet per acre during a 31-day period
or with capacity of one ctubic foot per second per 54 acres of proe
ductive lord. . ’

Under maximum water delivery conditions the percent of canal
and distribution system losz will be less than the average seasonal
canal loss of 25 percent and is estimated at 22 percent of the
water diverted. Thus, under peak operating conditions 0.89 acre-
foot per acre or 10.7 inches depth of water could be delivered to
the farms in & 3l-day period, This amount is in agreement with
the maximum demand indicated in the basic data for determination
of farm delivery by the Crop-Rate and Frequency of Application
Method as shown in tahle 7.

WATER REQUIREMENTS -~ UNIT B

Farm Delivery Reguirements - Unit B

The farm delivery requirements for Unit B are based on a com-
parison of the physical properties of its lands with those in Unit
A, There is only a very slight difference in the anticipated crop-
ping programs., The only significant difference which would affect
the farm delivery is in the distribution of land classes, The per-
centage distribution of the various land classes is indicated in
table 8.
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Table 7.==Farm delivery during peak water demand periocd
(period of 31 days)

Unit A
Torth Side Pumping Division
Minidoka Project, Idaho

Crop : 3 Depth Per : Total De;p'bh_“

Crop tDistribution: Irrlg&ta.onsg Irrigation :During Period
: (Percent) : (Number) : (Inches) : {Inches)
Grain ‘ 13 : 1 : & : 6
Potatoes : 15 : L : L : 16
Sugar Beets : 11 : 2 : b3 : 8
Beans and Peas H 1k : 2 : L : 8
Alfalfa & Clover 36 z 2 : 6 : 12
Pasture : g : 3 : 3 H 12
Miscellaneous : 2 t 2 : 3 : 6 _
Total : 100 :  Weighted Average : 10.7
Table 8,--Percentage distribution of land classes
North Side Pumping Division
Minidoka Project, Idaho
: Distribution ' .
land Class : Unit 4 : Tmit B f_
¢ (Percent) : (Percent)
1 : 73 t La
2 : 22 : 37
3 : 5 : 21
Totad : 100 H 160

Many of the Class 2 and 3 lands included in Unit B are
characterized by more or less permanent deficiencies such as shallow-
ness to a lime zone, surface roughness, comparatively steep slopes,

47
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¢r combinationg of these factors, These deficiencies will result
in increased water requirements beceuse of lower farm irrigation
- efficiencies. Because of the greater occurrence cof such lands, it
is concluded that the farm delivery requirement om Unit B will be
higher than on Unit A, It is estimated that this increase in
averzge farm delivery will he about 0.25 zcre-foot per acre, The
average annual farm delivery requirement for Unit B is therefore
set at 3.50 acre-feet per acre. :

Distribution Losses ~ Unit B

On the average, five farm units will be served from each well
in Unit B. 4s a result of the grouping of farms about the wells,
the length of canal required to meke delivery will be very short.
The average well will require not more than one mile of canzl with
g capecity of 5,6 cubic feet per second to make its deliweries, In
such 8 canal system, regulation of deliveries to agree with irriga-
tion demand should present no problem; consequently, there should
be little operational waste in the capsl, Generally, the meterials
to be traversed by these short canals are deep, loessal, sili loam
soils, The percolation rate in such soils is moderate, On this
basis, canal losses in Unit B were estimeted to average about 5
percent of the total diversion requirement at the well, The re-
sulting average annual diversion requirement is 3.68 acre-feet per
BT,

Pumping Requirement - Unit B

Menthly Digtribution

The monthly percentage distribution of water to the farm
headgates is estimated to be the same on Unit B as previously in-
dicated for Unit A. The percentage of diversion by months; however,
is slightly different, owing to adjustment for canal and lateral
losses, These losses, estimated at 5 percent, on Unit B will be uni-
form throughout the sesson as the well pumps will be operated at or
near full capacity, adjustment to the seasonal demsnd heing obtained
by periods of pump shub-down; whereas, on Unit A water will be dise
tributed continuously through the canal and lateral system, adjuste
ments to seasonal demand being acgomplished by varying the number of
pump units operated., Under this mode of cperstion, the loss will
be 2 or 3 percent lesgg than the aversge for the season during the
. periods of peak demand in July and August. The average pumping
seagon for both Units A and B is expected to extend from April 20
to October 20. The monthly distribution of the average annusl
diversion requirement for both Units A and B is shown in table 9,
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Peak Demand |

To prov:.dn For adequete delivery of 1ater to the far““ durihg
pericds of extreme drought, the well pumps and lateral systems n
Unit B are designed to provide a 10 percent greater diversion than
ths 0,92 acre-foot per month determined for average July and August
conditions (tabls ?). The svstem then will provide 1,01 acre-feet
per acre at the pumps or 0,26 acre-feet per acre at the farm head-
gates during a 31 day peak demend peried,  This amounts to a design
capacity for the puanps. and lateral systems of one cubic foobt per
second per 61 acres of productive land.. :

Unit B consists of a number of small, =emi-independent irriga-
tion systems, each of which is dependent for its water supply on a
single well or small, group of wells with interconnectad latersl sys-
tems., Although the percentages of differsnlt gualiby land varies
widely in each of these individual systems, the averare requirement
is applicable in determining the design capacity of tre wells. While
irrigation efficiencies will be lower on the Class 2 and 3 lands than
on Class 1, resulting in & hizher farm delivery roquirsment for a par-
ticular crop on these lands, the differences in percentage of various
crops thet it is anticipated will be grown on the various classes of
land will result in substantially the same everige ol farm delivery
per acre to the service areas of individual wells or groups of wells
with interconnected 1uuera1 srstems,

Water Reqnirements as Indicated by Test Wells

Cne of the main onectives during the pre-construction period
was -30 operate at lsast 10 irrigation wells under seasonal pumping
to determine effects on the gruund water supply and to confirm water
requiraments as set forth in the Troject Planning Revwort., The first
test well, TR82L, was ol"ormupd in the 194% irrigation season by a diesel,
driven pump. In the 1950 irrigation season two additional wells, 11482k
and 270823, were operated with electric driven pumps and the diesel
engine was replaced by an electric motor on well 79824, In the 1951
irrigation season eight additional new wells, 84823, 274823, 6aG2lL,
8a82hL, 18a82lL, 21A824, 54523, end 334922, were operated with electrlc
drlven pumps, All of the eleven pumps were operatsd in the snsuing
irrigation seasons with five additional wells, 15482l, 104824, 1op82k,
lhAu2h and 4382, placed in opsration during the 1°rh 5easson.

The findings of the Project Flamning Report vere used to estab-
lish pump capacitiess for the above pumps. With allowance of 10% over
the maximmm month average water reguirement, the capacities are estab-
lished at one cubic foot per sscond for 65 irrigabls gcres, or one
cubic foot per second for &1 preductive arcres,
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The diesel operated jmwn could be throttled to sny desired dis-
charge, but the tvn alactric driven = in wells 314821 end 27062
Vi t‘ & -L]_)_ irrplirati

did not have throittle valves during sazson, The
farmers wero rennired te use tho larg 4z of
low demand oo thro o (lven e il cvl the mamps
conld be closed down in order to sove powel Lu. This v t =n-

ation ecould not he cosrdinated to the
comnsiderable
delivery to irrigstion
» gll pumps with valves
251 v “n+hrcwnnect“ﬂ" tHe lateral system of

gver nossible; and by drilling 4v51 or "pairsd"
iztions in LatE“ deliveared without throttling the

pump discharzges. These dual w2lls ere arilled appIOVl” ately 50 feed
apart =nd discherge into 2 commen stilling basin., The wells are equip-
ped with pumps having capecit of ahoul one-third and two-thirds of
the peak delivery reguirement for the irrigable acreage served from this
stillins basin., This ervengsicnt permits operation of eivher one or
both pumps ©te match the voter delivery more closely to the irrigation
demand curve, ‘

irely succeszful hecauss irrs
axtent that all irrigators finishsd at the same ¢
Water was wasted., This ﬁrﬁ“lﬂﬂ of metch%ﬁ*
reouirements 1o
for remlztin-
two or more numps
wells to perwmii variz

o

In this connection, 1u iz pointed out that the moenitily waler re-
quirements per g ; foregoing Ltable 9 zre ldeal, based
on consumptive 1 bhe diffieult to follow *hc demand
curve on table s2 of the constant specd pumps, but
it ie believed 2 can reasonably be followed in the future
by using dual and interconnected wells, by throtiling the pumps where
required, end by using large flows in OEFJD)Q of low dermand and coord-
inagting irrizations. Thes Somal ona ntlt of water pumpzd per sgason 1s
expected to be ghomt the sar totals shown 1n the tebley how-
sver, the efficiency of the pump Icirered due to throtiling,
and power cost mer scrs-isol >z greater than 1t ”cu1” be if
the wmumps ware cllowvsd rottling, In sstimoving
powar costs under Chentar VI s Esbtimates, lowanee wes mads
for inefficliencizs in £01Low irrigation 45Waﬁ3 curve.

Water was delivered by Government diteh riders, and water measure-
ments were made by the use of permanently installed Cipelietti weirs,
Table 10 summarizes in detail the queantities of water pumped, water
delivered to the farm headgates, and lateral system lesses for the
irrigation seasons 1949, 1950 and 1951,

The capzecity of the pumps is Lelisved to be ainﬂlate, and tiv
is no reason ab ths prassnt time to change the watar reguiremeat
set forth in the Project Manning Report and discussed in this report

(D
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Table 10,--Summary of water pumped and delivered
and lateral sysftem losses

tIateral System

‘ : Total * + Total Farm =2€i£:iise¢page and
Well Ne, ¢ Cropped @ Total Pumped ¢+ Delivery :Waste ‘Evaporation
Acres ‘Ac.Ft, TAc,Ft./act Ac.Ft. Thc.Ft./act, "o ‘loss in % of
: H : : et T ltotal pumpe
1949
782+ 360.5 i 1,334 : 3.61 : 1,195 : 3.23 : 2l 8.9
1950
TB82L ; 29,8 ; 2,110 ; i, o1 1,637 ; 3,81 ; 331 ; 67
11482k, ¢ k2o.gd/ . 1,848 i k.30 : L,A29 : 3,39 @ 208 11.%
orc823% ¢ 239.3 : 1,196 : 5.00 : 94l : 3.93 1 - -—
H H H H H H
Total ;1,000,0 i 5,154 : L.73 & 4,007 : 3.68 : 539 8.9
19513/ ‘
7e82ny/ i>81.61L :1,koh ¢ 3.10 : 1,330 @ 2.76 1 - -
11482k ¢ h86;0_/ T 1,825 ¢ 3,76 & 1,336 1 2.75 : 299 10.%
270823 25940 3 871 : 3.36 : 807 : 3.12) 30 b5
274823+ 251,0 :+  7ho: 2,98 ¢ 710 .t 2.83) i ‘
1882k, : 578.5 & 1,087 : 1.88 : 1,201%/: 2,23 : - -
age3l/ : 362,0 ;1,438 ¢ 3,97 i 1,262 3.8 ¢ . -
21A82% 1 A04.,5 ¢ 1,78k ¢ 2.95. : 1,677 2.77 33 ¢ L
6ABDY r Ah0.3 o 1,967 ¢ 3,07 ¢ 1,845 2,88 : 65 : 2,9
84823 : 53%,0 1,160 : 2,06 1,077 : 2,01 : 39 : 3.8
8AB2h : 515,0 @ 1,B60 : 2,84 & 1,319 : 2,56 : 105 : 2.5
33A922_J:/ :+ 68,0 i 219 : 3,82 ¢ 219 : 3,22 i ee I =-
3 : : : : : : .
Total th,781,9  :ib,05h ¢ 2,94 :12,873 1 2,69 : 571 3 h.B

R

L

Waste data not availsble,

Farm deliveries total more than amount pumped due to water
delivered from 6AB2L & 78824 interconnection,

A1l pumps equipped with control velves during 1851.

166 acres sprinkler irrigeted.
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ARTURN FLOW

Tnasmich as the natural drainageways are, for the most part, well
above tha ground-water teble, deep percolation lossss are not expected
to appear in sppreciable quentities in the surface drains. Conseguently,
the major portion of return flow collecting in surfacz drains will be-
jrrigetion waste weter, which is estimated to be about 1l parcent of
the farm delivervy requirement on Unit 4 and 16 percant on Unit U, These
surface flows will be decrezsed somewhat by deep percolation lessss from
‘the drains and by consumptive use clong these drains by native vepgetation,
Becanse these surface wastes lack the wniferm flow characteristics of ree.
turn flow originzting from deep percolatien leosses, they would not con-
stitute a pariiomlarly desirabls source of irrigation water wunlsss avail-
able in fairly lerge muentities, '

For the most part, the nstural drainage pettern in the project is
in & vouthful stage, In general, it consists of a number of short,
steep~sided gullies which leave the nroject after drazining only rela-
tively small areas or which drain isclated basins and terminate in
pothole areas, DBeczuse of this condition, the only significant [lows
of weste water generally will occur near the borders of the projsct.

For the above reasons return flow has not bsen considered as a
source of irrigation water for project lands except for small zreas
adjacent to major drainageways. AU the present time it is planned tor
irrigate approximately 1300 scres on Unit B with a flow of approximately
20 c.f.s. of waste water. The amount of wasig waler thed will be avail<
able for relifts on Unit R is being estimated at 10% of the farm de-
livery requirement. The majority of this water will be relifted with
pumps elong major drainageways. A smell area of 133 acres on Unit 4
will also be served vwith 2,3 ¢,f,s, of return flow water,

DOMESTIC AWD STOCY WATER REIUIREMENTS

Domestic and stock weter reguirements were estimated m She
basis of the monthlr consvmption of several typical farms in Las
vicinity of Twin ralls, as indicated by meter readings ovér a neriod
of geverszl months. The aversz? montrly consumpiion per farm was es-
timated to be 23,000 gelleons or 0,86 acre-feat, The peal hourly con-
sumption wes estimated to bo 102 gallons, Asswming the wliimatc
development of the projzct to include about 695 farms, the total smumal
consumpbtion of water for stoek end domestic srposes will be about 770
acre-Test, This consumption is imsirmificant in comparison with the
project irrigation demend cn ground water and with the notential supply.
available, Domestic éand stock vater will be obbtained from small wells
serving one or mors farmstezds, These wells are not included a5 a
project feature,
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CHAPTER V

WATER SUPPLY

Surface flows of the Sneke River and ground water beneath the
Sneke River Plain constitute the potential source of irrigation
water for development of the Korth Side Pumping Division of the
Minidoke Project. Surface water will be delivered to Unit A Dby
pumping from the backwaters of Milner Diversion Dam, while the land
in Unit B will be irrigated by pumping from wells which tap the
grounf~water reservoir underlying this portion of the Snake River
Plain. In order to avolid confusion as to sources, the water supply
for each unit will be treated separately in the paragraphs which
follow.

WATER RESOURCES - UNIT A

The surface water resources of the Snake River and its tribu-
taries above Milner Dam are now highly developed. Thils fact is
evldenced by runcff statistlcs which show that the main stream and
ita tributaries discharged onto the eastern edge of the Snake River
Plain an average of 6,300,000 acre-feet annually during the period
from 1931 to 1940, wheress during the same period the flow over
Milper Dem averaged only 575,000 acre-feet anmuslly. During the
eritical drought perlod from 1931 to 1935, the entire flow was fully
controlled and ntilized for irrigation except that released to £ill
eptablished rights below Milner -Dam. Hence, on the basis of estab-
lished water use and rights, the opportunities for expanding the
acreage of land ilirigated from this source are extremely limited.

Progent Weter Use in the Snake River Valley

The irrigated area served by canals diverting from Snake Rilver
and ite tributeriss at and above Mlilner Dam includes about 1,200,000
acres. Diversions to these lands during the irrigation season range
from five acre-feet per acre on pumplng projects to as high as 15
ecre-feet per acre in areas where subirrigation is practiced. In
years of abundant water supply, & total of about 7,500,000 asre-feet
of water is diversed to these lands. In addition, about T700,00C acre-
feet of water aiw diverted intc the canal systems during the non-
irrigation season for dcmestic and steck watering purposes and to
maintein ground-water levels in subirrigdted areas. A substantial
emount of the diverted water returms to the river, however, anmd iz
re-used during the same season or is stored in American Falls Reser-
voir during the winter for irrigation use during the following season.
Deep percolation losses are usually large because most of the irrigated

5h ,
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land is situated on a very porous foundation of either deep gravsl.
deposlite or lava fields.

Although the increase in the area irrigated by diversion of
gurface flows during the last 30 years has been slight, there has
been an ever-increasing demsnd for more storage water. This need
for atorage water is attributed in part to the use of increased
acreage for row crops which require more late-season water, but
moatly to the increased freguency of drought years heginning about
1919 and culminating in 1934 in the lowest recorded runoff in 50
years of record. To cope wlth this situatlon, the Bureau of Rec-
lamation constructed two reservoirs in the Henrys Fork watershed
with a combined capacity of 142,000 ascre-feet amd the American Falls
Regervoir on the Snake River with a capacity of 1,700,000 acre-feet.
All storege works constructed to date in the watershed by private
interests and by the Federal Government provide slightly more than
3.2 million acre-feet of active storage space. This extensive
storage system would have been inadequate to supply the demwand of
existing projects for storage water during the drought period from
1931-35, even though it could have completely regulated the surface
flow of the river above Milner Dam during that period. Recognltion
of this fact after the close of the 1931 irrigatlion season brought
demends from the water users for construction of another large reser-
volr on the mein stream which couwld be operated to capture surplus
Tlows during wet cycles and carry them over for irrigation use during
dry cycles.

Palisades Repervoir now under construction, with a Jjeint use
storage capacity of 1,201,600 acre-feet 1s designed primarily to
serve this purpose. In addition %o providing the needed hold-over
storage, it will control fully all floods gimilar to those recorded
in the past, develop a substantial block of electrlc power, and
provide space for storage of the 135,000 acre-feet of water to be
saved annually by shutting off canals in the upper vallsy during the
winter. The water saved during the winter will be stored to the
credit of and delivered to the water users who make the savings
possible. Hence, this firm yleld will not be available for general
allotment. .

Surface Water Available for Unlt A

The natural flow of the Snake River during periods of below-
average runoff hap been entirely appropriated for use on estab-
lished projects. In fact, the stream flow was not suificlent to
fill all of the decreed natural flow rights during the drought from
1931-35. During wet yesrs, however, enough runoff is available in
the apring to £ill all reservoirs, including the Pallsades Reservolr,
and in addition, the stream flow is gufficient to meet all irrigation
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needs until late June or early July. 1In such years, an appreciable
amount of natural flow could be diverted to Unit A, regardless of
the priority date of its diversion right. Mlthough it is desirable
to make the fullest poszible use of natural flow avallable for the
unit this potential source of supply would have no value unless
sufficient storage water is provided to meet the entire irrigation
requirement during dry cycles, The use of natural flow whenever
available will insure that the project's hold-over storage space
will be full upon entering a dry cycle. The greatest value of the
projectis natural flow right can be realized in this way,

For all practical purposes, the development ¢f Unit A with
surlace waler as the source of suprly is entirely dependent on
securing an adequate supply of storage witer. Furthermwore, the
reservoirs providing the supply of stored water must have suffi-
cient firm yield to insure a base supply during dry cycles regard-
less of their length., The Palisades Reservoir alone could not
guarantee such a base supply because its storage right is of such
late priority that no water can be stored therein during drought
periods such as 1931 to 1935. The hold-over storage available in
Palisades upon entering a dry peried can supplement a base supply
from another source, but it cannot be depended on as the sole source
of supply. The firm yleld of the reserved space in Jmerican Falls
Reservoir, therefore, is the only remaining dependable source of
surface water for iUnit A, It is proposed to use the yield of the
47,593 acre-feet, (rounded to AL7,00C acre-feet in discussions of
water supply) of space in fmerican Falls Reservoir set aside for use
on Unit 4 by Public Law 26 as a base supply for the unit and to
supplement it with hold-over storage in Prlisades heservolr to the
maximm extent considered practicable,

mality of Surface VWater

For over 80 years Snake River water has been used for irrigastion
in southeastern Idaho, The quality of the water has never been
questioned since most of the lands irrigated have maintdined a high.
level of productivity. Smill areas affected by poor drainage do
frequently become saline,

Twent y-six separate analysis of composited water samples collected
over a period of two years (1948 and 1949) have been made by the
University of Idaho Agriecultural Dxperiment Station, These analyses
are summarized on table 11, showing the nature of the water at mexi-
mum and minime salinity and the average for the two-year period, The
ratings are those now in use by the U.3. Salinity ILaboratory.

In saddition six samples of water were collected from drainage
ditches on the operating project and analyzed. These results, also
summarized on table 11, indicate that return flows will have little
effect on gquality of the water tc be used on Unit 4, is only two
samples were saline enough to be classified as (3 -~ Sl water,
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Table 1l.--Summary of chemical anslyses o surface
water supply - Unit 4 '

North Side Pumping Divisicn
Minidokg Projeet, Idsho

Drainage Ditch
Water - & Samples

Snake River Water

; . Sp. C. ; Average ; Sp. ©
: : : of 26 P b
E Low § High i Sarples z Low Z High
Electrical Cond. ; ;
Vicromhos @  : 350 i 500 Mo i sko ;770
25°C : : : : :
Beron, ppm. l; - ; - : - ; 0.08 ; 0.05
Residusl NapCO3 ; ; ; ;
me. /1. . none : onone : nome . none : pone
Scdium Absorption ; ; ; ;
Ratio (B4R) : 0.52 : 0.75 . 0.6k : 0.65 . 1.31
Class ; Cz-51 ; c2-51 ; Cz2-51 ; C2-81 ; C3-81

WATER RIGHTS ~ UNIT A

The water rights for Unit A are sll concerned with the flows of
the Snake River. A right fo divert natural flow will have to he
established, whereas the storage rights in reservoirs from which the
unit will receive storage water are already established or initiated
with the probebility of being established in sccordence with the exist-

ing filing.

Natural ¥Flow

A filing on 8,000 cubic feet per second of netural flow of Snake
River for development of future divisions of the Minidoka Project was
made by the Buresu of Reclamstion in 1521. The Gooding Division has
gince established a right to divert 1,700 cubic feet per second of
natural flow with a priority fixed by the 1321 filins. BSupposedly, =&
part of the remainder of that filing was to be proven at the time the
North Side Pumping Division wes developed. However, it now appears
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that the filing has lapssd because the works reonired for putting the
waters to beneficial use on the Division were not completed within the
marimam time orovided Wy state law, 4 right to divert natural flow to
Unit A, therefore, will have to be established on the basis of a
current filing,

Storage

The supply of storage water that Unit A will receive from American
Talls and FPalisades Reservoirs will depend on the yield of those reser-
voirs, which is in turn fixed by their leocations and the priority of
their storage rights. The American Falls Reservoir storsge right was
decreed by the court with a priority date March 3C, 19221, Although
this storage right is junior to these of Jackson Lake Reservelr and two
smaller reservoirs in the headwaters, the strategic location of American
Falls Reservoir below all majer iributaries and half of the basin's
irrigated area, together with its large volume of spring inflow, insures
that it will fill in &ll excepnt extremely dry yezrs. The h?,ODD acre-
feet of American Falls space alletfed to Unit 4 of the North Side Pump-
ing Division, therefore, is z vital asset which will furnish the base
supply of irrigation water for Unit A. Ths storage right for Faliisades
Reservoir is expscted to be established with a priority date of July 28,
123, on the basis of a filing made on that date, Since this storage
Crirbt will be juniocr to that of Americen Falls Reservolr, it follows
that no water can he stored in the Falisadss Reservoir until American
Falle Reservoir has besr {31124, Sw-h & randition would have occured if
2 firm demard was btc e ret luring a2 similar drought psriod in the future
entirely from PFaliszoes storasze, sufticient space would be regquired in
Palisades Reservoir to provide on adeouate supnly in all of the years
from hold-over storage. : -

WiTER UTILIZATICN - UNIT A

£z shown heretefore, the plans for developing the North Side
Pumping Division with Snake River water have been coordinated with all
other existing and proposed develepments in the basin which are demend-
ent on the surfazce {lows of Snake River, This has besn accomplished.
by means of enginegering deterrinations of water supplies and wabter re-
guirements and by negotiations with the present water users. This
process has resulted in the zllocation of 47,000 acre-feet of American
Falls space to the Forth Side Pumping Division, (See Chapter I.) The
purpose of the discussion which follows will be tn show the basis for
fixing the space requirements in Palisades HReservolr and teo show the
adegquacy of the water supply under the propesed plans,

Stream Repulation and Storage

iny engineering determination of the amount of water that will
he available for Unit A from the natural flow right to be acguired,
from the 47,000 acre~feet-of reserved American Falls spacs allotted
to it, and from any ziven allotment of space in Falisades Reserveir,
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is complex because 1t must take into aceount the many diverse and
interrelated factors governing the administration and use of the
gurface flow of Snake River. Foremost among these is the multitude
of naturasl flow and storage rights which have been adjudicated by

the courts during the last four decades and now serve as the basis
for distributing the svailadle water supply each year. A compre-
hengive study of ths opsration of the Sneke River system since 1918
wag made by the Buresu of Reclamation for the purpose of determining
(1) the meximum amount of water thet could be conserved by elimination
of ‘the present winter operation of canals for domestic and stock
watering purposes, (2) the yield of Palisades Reservoir with the
maximum winter water-saving progrem, and (3) the water supply avail-
able for existing projects with and without the reserved space In
American Falls Resgervelir being used for development of new land.

The results of this study, which were published in 1646, formed the
bagis for agreement on the extent of the winter waiter-saving program
to be carried out at this time and on the division of the ressrved
American Fzlls gpace between existing projects and new-land projects.

Since reaching agreement with the present water users, the
original operaticn stndies have been revised to reflect the terms
of the agreement and the current plans for operation of Palisades
Remerveoir and for development of new land. The period of study
began with all ressrvoirs full on July 1, 1918, and extendsd through
Septenber 1947. This period includes two average wet cycles. separated
by the driest eycle of record in the upper Sreke River Basin. The
lmportant criteria and assumptiona used in making the ressrveoir opera-
tlon studies are summarized below:

(1) The modified flow of the Henrys Fork River at its
mouth, as shown by an cperation study of that river system,
and the computed natural flow of Snake River where it emerges
onto the Spake River Plain near Heise, Idaho, were used as
the original water supply available for regulation and use
in the Snake River Vallsy. The inflow to American Falls
Repervoir wmdsr fubture conditlons was obtained by ad)usting
the recorded Inflow to reflect the anticipated changes in
water uses upgtream regulting from operation of Paligades
Bepervolr and elimination of winter diversions. Using this
modified inflow, the American Falls Reserveir was studied as

. being operated to meel the anticipated water reguiremsnts
dovnstreanm for Irrigation, domestic, and power Purposes.

~(2) It was assumed that no irrigation water would be
drawn from Jackson Lake Reszervolr until the dowvnstream reser-
voirs hed been empiied. Hold-over privileges would be allowed
in that reservolir.
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(3) The winter water-saving program would be confined
to elimination of the present winter operatiocn of ecanals in.
the upper valley and limiting the winter diversions by ths

Horth Side Twin Falls Canal Company to 126,000 acrs-feet in

years when the reservoirs are not filled. It wae assumed
that the canels serving the Minidoka Project will continue
to be shut off in the future as they have been in recent
years. Winter diveraicos to the South Side Twin Falls
Project were assumed to be the same as recorded in the past.

(4) The 1,201,600 ecre-fest of active storage space
in Palisades Ressrvoir would be utilized to store the 135,000
acre-feet of water sawyed each winter in the upper valley and
to store all flood flows in sxcess of those required to fill
American Falls Reservolr. The 135,000 acre-fest of saved
water would be delivered o the upper valley canals on the
assumption that such water would be stored to the credit of
thoge saving it and would not be avallable for general allot-
ment. The bottom 200,000 scre-feet of space in Palisades
Reservoir (155,500 acre-feet inactive and #4,700 acre-feet
dead} would be reserved to mrintain a minimm power head.

{5) Of the total of 433,000 acre-feet of reserved
gpace in American Falle Reesrvoir, 315,000 acre-feet would
be allotted to existing projects and the remsining 118,000
acre-feet of space would be allotted to new land. Unit 4
of the North Side Pumping Division would be allotted 47,000
acre-feet of space apd 71,000 acre-feet of space would be
allotted to new land on Michand Flats. It was agsumed thet
water would be delivered to the latter area by pumping from
American Falls Reservoir.

The results of these reservoir operation studies; ingefar as
ere pertinent to the storage space reguirements of the North
Pumping Division, can be summarized briefly as follows:

(1) The American Falls storage right would have been
filled in all yeere of the period of study except 1932, 1933,
1934, and 1935. During this drought period, the 47,000 acre-
feet of space allotted to Unit A would have yielded 41,000
acre-feet in 1932, 40,000 acre-feet in 1933, 26 ,000 acrewfeet
in 1934, =snd 22,000 acre-faet in 1935.

(2) No water, other'than.the 135,000 acre-feet of
vater saved during winter in the upper valley, would have
accrued to the Pallsedes storage right from 1931 to 1935,
inclnsive.
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(3) Ipasmuch as the right of the North Side Pumping
Division to divert natural flow will be junior to the Pali-
sades stordge right, it follows that no pmatural flow could
have been diverted to the Division lands during the pericd
from 1931 to 1935, inclusive.

Tt is evident from the above results thst the yield of the 47,000
acre-feet of American Fslls reserved space must be supplemented by
hold-cover storage from Palisades Reservoir in order io insure a
dependable water supply for Unit A during a drought period.

Spece Reguired in Palisades Reservoir

The location and ares cof lands to be included in Unit A were
determined primarily by the surface topogrsphy and depth o ground-
water levels in the Division. The objective of dslivering the
available supply of surface water Lo lands where the depth to
groumd water 18 greatest, was atiained by locating the unit in the
southwestern end of the project. This location alsc afforded a
compact body of the choicest land which could be served by a
single pump lift of 163 feet with a relatively short discharge
pipe. Approximately 12,100 irrigsble acres can be served directly
from the main pumping plant. Rapidly increasing costs of hold-over
storage precluded further expansion of acreage except for five iso-
lated aress totaling about 1,550 irrigable acres within the main body
of lend. For these reasons, therefore, the productive area to be
served with surface water was limited to 12,830 acres.

Cn the basis of the diversion reguirement of L4.33 mcre-feet per
productive acre esteblished for Unit A, the 12,830 acres of land in
Unit A will require an annuasl diversicn of 56,000 acre-feet of water.
As shown by the results of the reservoir operation studies, the space
requirements in Palisades Reservoir are fixed by the drought pericd
from 1931 to 1635 when no natural flow would have been avsilable for
diversion to Unit A and Americen Falls Reservoir would have failed to
fill. During that period, the portion of the diversiocn regquirement
not met by American Falls storage would have had to be supplied from
carry-over siorage in Palisades Reservoir from 1930. The accumils-
tion of drafts required frow Palisades Reservoir during this critical
period, allowing a 25 percent shortage in the last year, is shown in
table 12.

Inasmuch &s the entire storable flow in the stream would have
bsen allotted to the American Falls storage right during this period,
the 90,000 ascre-feet of water needed for Unit A would have to be
stored in the project's space in Palisades Reservoir at the beginning
of the 1931 irrigation season. This condition, therefore, indicates
that the uwnit's space requirement in Palisades Reservoir shouid be
90,000 acre-feet.

£l
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Table 12.--Storage water regulrements during
critieal period.

Unit A
North Side Pumping Diviaion
Minidoka Project, Idaho

{(Units of 1,000 Acre-feet)

' Available f Supplied from f Required from

Water E Div§rsi0n : Hatural ° American Falls ' Palisades
Tear : Bequlrement-: Flow ©  Resewvoir ©  Reservoir

1930 ¢ 56 V- : bl 5 0
1931 56 . . 0 : b7 : 2
193 1 %6 P o 4o : ¥
193)4 : 56 * 0 . 26 : 30

1935 © 56 1 0 22 2l
‘ i 336 : i2 H 220 H 90

Total

1/ Shortage of 25 percent in the last year of the critical period.

Adeguacy of Water SHEEEI

Operation studies show that the allotment of 90,000 acre-feet
of storage space in Palisades Reservoir, together with the avalladle
- natural flow and American Fells storage water would have provided a
' full water supply for Unit A in every year since 1918 except in 1935,
when a 25 percent shortage would have ocourred. The results of the
operation studles are sumerized ian table 13. An examination of
gtrean flow and precipitation records during the pericd from 1896 to
1917 shows that these sources coulé have provided a full water supply
for Unit A in every year of that period. The 25 percent shortage
would have occurred cnly once (in 1935) in the past 50 years. In-
creaging the allotment of Palisades storage to mitigate such an
infrequent ehortage is not practicable.

It is recognized that the operation of Palisades Reservolr for
flood contrsol purposes mey occasienally result ln its fallure to f1ll
completely while the flood ls receding because of errors in fore-
casting the volume of flood runoff. Experisnce on the Snake River
and other watersheds with simliar runcff characisristics indicates
that such errors may renge from 5 to 15 percent. GStudies of the
Jolnt flood control and irrigation operation of Palisades reserveir
from 1918 %o date, however, show that 1930 would have besn the only
year in which failwre to fill the reservoir could have affected the
supply of irrigation water for Unit A, Failure to fill the reservoir

ey
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~ Table 13.--Water supply summary--1018-1047
Init A
North Side Pumping Divisiom
Minidoka Project, Idahe

{Onits of 1,000 E_LGI“BFMBQ

*Natural ° Storege: P hweriesh Faliz Palizcdes
Water,: Flow | Water §Sh i Beservolr . _ ° Rassrvoir
Year ;Di"?r" H Deliv- . orEge ;Allatmn‘taﬁoléover;Alletmentgﬁoldwver

. Blons | ered . s ; P &

1938 ¢ 21 7 35 0 AT 2 ;9% P9
1919 : 12 ; M 0 ;A7 : 3 5 90 9%
1920 ; 0 5% 0 s 47 8 o 9 s 81
1921 ;. 21 :; 35 0 ;47 12 ; 9% ;90
1922 ; 21 : 35 0 y ¥ 9 : 90
1923 ; 21 ;. 3B 0 .Y f ;2 . 90 ;¢ 90
192k ; 3 0 53 . 0 R o0 : 90 : B4
925 . 21 ;35 0 s W7 i 12 ;90 ¢ 90
1926 3 5 . o s kY o 90 -
127 . 3% ;. 22 0 k7 25 90 : 90
1528 . 21 : 35 0 k7 ;12 90 . 90
ig29 ; 21 ; 35 0 b7 z ., 90 90
1930 : 12 & My o] L7 3z 90 i 90
931 = 0 5 & 0 b7 $ 0 : 90 : 81
1532 0 : 56 0 ' § o & 81 3 66
1933 0 56 0 ko 0 66 : 50
1934 0 : 55 .0 i 26 o : 50 s 20
1935 : 0 s k2 14 22 0 .. 20 : 0
1936 ¢ 0 5 5 o LT 3 c 19 : 1o
1937 : G i 56 0 . 0 ¢ 10 : 1
1938 : 0 56 0 : 47 Q 66 i 57
1939 ¢ 12 ¢ 4k o g 3 90 i 90
1940 : 0 56 0 b7 0 90 1 81
1941 ¢ ¢ 56 0 L5 o & : 0
1942 0 s 56 0 L7 : 0 5 90 ;8
193 5 21 35 0 s k7 ;12 s 90 ¢ 90
9% & 21 : 35 0 LI 2 90 ¢ 90
985 ¢ 21 & 35 0 4T s 12 90. i 90
1946 3 ¢ 53 & 0 HE H 0 50 : &h
97 ¢ 13 3 43 0 s b7 b an i 90
Aver-t 9o D b D1 L a0 E L
age » - L] = q n‘ . . )
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in that year would have reduced the unit's supply of holé-over stor-
age below 90,000 acre-feet and the effect thereof would have been
felt in 1935. BSince the chances of such an occurrence are rather
remote, an increase in the allotment of Palisades aspace as a safe-
guard is not Justified. Moreover, an increase in the shortage 1o
1935 resulting from flood control operations would not have been &
serious matter because of 1ts infregquency.

WATER RESOURCES - UNIT B

The major part of the surface waters of the Upper Snake River
Bagin are diverted for irrigation; however, of the 6.3 million
acre-feet average annual dlscharge from the Snake and Hemrys Fork
Rivers, less than half (about 43 percent) can be accounted for as
consumptive use on cropped lands and spilla over Milner Dam. The
reminder (about 57 percent) of the discharge, together with the
discherge from other smaller streams tributary to the Snake River
Flain, ig lost through evaporation from other than cropped areas
and through deep percolation not tributary to the Snake River above
Milner Dam. Ground-water sgtudiss indicate that these deep perco-
lation losses in the Upper Basin return to Snake River as spring
inflow in the reach betwsen Milner Dam and King Hill. The possi-
pility of developing this underground source of water ls of extreme
importance to the ultimate development of the water resocurces of
the Snake River.

Geology of the Snake River Plain

The Spake River Flain ig a structural depression which has
been filled by repsated lava flows and intercvalated sediments.
T4 seems likely that, prior to the voleanic eruptions, the Snske
and Henrys Fork Rivers flowed west for some distance beyond Roberts
and Aghton and joined in the vicinity of Mud Lake. Below this junc-
tion the main gtream meandered southwesterly ascross the origimal
depressiocn until it reached the present Snake River chamnel in the
vicinity of King Hiil. The tributary streams flowing down from the
mountains on both sides of the depression probably all Jjoined the
maln stream and contributed surface Inflow throughout the year. The
many ensuing lava flows, which originated mostly from volcanic
eruptions along the northern foothills, gradually filled the depres-
sion to its present level and cbliterated the original drainage ‘
pattern. Successgive lava flows filled the then existing river
chamnel and forced the strezm to cui & new channel farther to the
southeast. The continuation of this process with each succeeding
period of volecanic activity finamlly shifted ithe maln channel to its
present position and left a2 series of buried channels in i1ts wake.
Sedimentary beds of loess, clay, sand, and stream alluvium are

T
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intercalated in the layers of lava throughout the Flain, indicatling
that there were long periods of quiescence between eruptioms. Deep
depogits of river wash and coarse alluvium have been laid down on

top of the last lava flows in the upper valley by the flood waters

of the Henrys Fork asnd Snake Rivers es they emerged onto the Snake
River Plain. These older alluviael deposits and a considerable area
of the exposed lzva fislds have been covered during the recent
geologie period by fine loess and silt loam solils carried in by

dust laden winds and by surface streams. Nearly half a million acres
of the swface of the Snake River Plain sgtill consist however, of '
bare lava with practically no soil covering.

These diverse processes produced a great basin floored with
relatively impermesble rock and illed with a variety of materials
which are readily permested by ground water. The volecanic proc-
ssses Were inherently catastrophic, intermittent, and irregular.

Ag & result, both the behavior of ground water and the appraisal

of surface water under chenging conditions of irrigation develop-
ment are exXtremely complicated. The porous fill material over-
lying the impermeable basement rock throughout the Plain acts as

a mighty sponge which absorbs natural precipitation that falls on
the surface of the Plain and takes water from all surface streams
crossing or bordering it to meintain an immense underground reser-
voir and subterranean flow. Many of the o0ld buried river channels
connect directly with the present channels of the Henrys Fork and
Sneke Bivers between Ashton end Americen Falls and draw heavily on
those streams. In spite of the heavy losses into the porous lava
beds and buried stream channels, the Snzke River, with its abundant
water resovurces, has been zble to malntain a swrface flow of suf-
ficilent volume %*o cut the present canyons betwsen Roberis and King
Hill. The losses from the Henrys Fork and Snake Rivers above Black-
foot and frem all streams entering the Flain from the north and the
west, pass bensath the Plain to the west of Snake River and reappear
in the form of springs in the present canyon helow Milner Dam.

The losses under naturasl conditions from stream channels above
Milner Dam have been heavily augmented by irrigetion during the
summer and by diversion of river flows into the canal systems during
ths winter. The percolation losses from the canals and from the
lrrigated land have built up relatively high water tables through
most of the valley above American Falls. The infiuence of this
percolation, however, reaches only a few miles into the lava flelds
to the west where the water table sinks rapidly. A portion of the
unused water returns to the river above American Falls Dam from
about half of the irrigated area upstream from the Dam, where water
tables stand above the river level. The deep percolation losmes
from the remainder of this area and from 2ll irrigated areas on the
northwest side of the river below Americen Falls, except near Rupert,
join the subterransan flow which pours an aversge of mere than
4,000,000 acre~feet of water into the Snake River between Mllner Dam
and King Hill each ye&r.

&%
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Ground-Water Investigetions

A report on the Geology and Ground-Water Resources of the Snake
River Plain . compiled by H. T. Stearns, Lynn Crandall, and W. G. Steward
was published by the Geological Survey in 1938 as Water Supply Paper
No. 774. This report included a treatise in preliminary form on the
ground waters under the Minidoka Horth Side Project.

Appended to the April 1949 project planning report for the North
Side Pumping Division is a report of October 1948 prepared by Raymond
L. Nace of the Ground-Water Branch of the Geclogical Survey, covering
an investigation of the ground water of the project area. The investi-
gation by Mr. Nace was carried on in ccllaboration with the Bureau of
Reclamation to obtain more data concerning the source, movement, and
guantities of ground water available for irrigation use in and arcund
the North Side Pumping Division of the Minidoka Project. The con-
clusions drawn therefrom provided much information to guide both the
initial program of well testing and the recommendations for further
exploration.

Co-cperative studies between the Geological Survey and the Burean
of Reclamation have been continuing since this initial report by the
Survey and & summary report by the Survey is now being prepared.

The drilling of =additional wells in and adjacent to the Division
since 1948 hazs resulted in changing somewhat +he configuration of the
ground-water contours in areas where the data originslly wes very mes-
ger. The ground-water map accompanying this report shows the latest
adjustment of the ground-weter contour data. '

Preliminsry Well Drilling and Testing

Three 2C-inch wells were drilled during 1948 in Unit B to obtain
informetion regarding ground-water conditions within the project area
and to make tentative evaluations of the yield and problems involved
in developing production sized wells. These wells are shown on the
Ground-Water Map and are designated as we=lls 114824, vBS2L, and
27C823, respectively. Ground-water data from these wells served mate-
rially toc establish the ground-water conditicns within the project
area. The resuits obtained during the drilling of these first three
test wells and from the next seven irrigation wells are shown in table
1k. Since this initial drilling approximately 55 mcre wells have been
completed and tested on Unit B.

Nepproject Ground-Water Development

The first use of ground water for irrigaticn in the arca was by
Julian Clawson Farms, Inc., a privately {insnced development just
north of Unit Bin T. 7 S., Rs. 23, 24 E. Although three wells were
drilled in 1946, this water was first applied to the lané in 1948,
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when approximately 2,000 acres were partially irrigated. The corpora-
tion hes developed a.dd.rtlona_'l_ wells since that date, and in 1950, ap-
proximately 4,000 ascres were irrigated.

The 5. A. Camp Farms Company of California purchased approximately
6,000 acres from the North Side Land Company and begen development in
the fall of 1950. They drilled 22 wells and pumped water to some 4,000
to 5,000 acres during the 1951 irrigation season. This land is located
north of the Union Pacific Railroed track in Tps. 6 and 7 N., Re. 24
and 25 E.

All of the state~owned lands lying within the boundaries of the
North Side Pumping Division have been sold and are being developed.

There were approximately 34,000 acres irrigated from ground water
in 1954 by private owners not included within the Division.

Available Ground Water

With the limitations on surface water available to the North Side
Pumping Division of the Minidoka Project, the possibility of ground-
water development was investigated with & view toward supplying as much

of the area as practicable from that source. The magnitude of the
underground flows passing through the underground reserveoir in the Upper
Snake River Basin each year is tremendous. The average annual discharge
t0 Snake River through springs slong the north wall of the canyon be-
tween Milner Dam and King Hill is in excess of 4 million mcre-feet. Al-
though maximum annual fluctuation during the period 1931-1945, as indi-
cated by Geological Burvey reports, was about 22 percent, the average
deviation from the mean for the period was less than 5 percent. Sea-
scpal fluctuations also are smail in comparison with those of surface
streams.

Depth to Ground Water

The depth to ground water im different parts of the project area
has an important bearing upon the areas selected for service -from sur-
face water sources (Unit A) and from ground-water sources (Unit B).

In the absence of much specific data on ground water in Unit A, the
depth to water was estimmted on the basis of well messurements outside
the arep to the west ahd northeast. The estimeted average depth to wa-
ter- in the unit is 300 feet. The depth in individual wells would prob-
ably vary from a maximum of sbout 350 feet near the center of the unit
t0 & mipnimum of ghout 230 feet near the northwestern edge of the unit.
The aversge depth of 300 feet to water points up the fact that it is
more economical to dev elop this area with surface water by pumping from
the river through a lift of 163 feet. The estimates of depth to the
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water table are useful, therefore, principally for the purpose of a
tentative evaluation of ground waters beneath Unit A as a poteptial
source of domestic end stock water.

Inzsmuch &3 the topography of Unit B has been mapped, it is possi-
ble with the aid of the Ground-Water Map, to predict the approximate
depth to water st any given location in the mit. On the basis of the
available data, it is estimated that the average depth to water in Uni:
B ms & whole will be about 138 feet, although the depth to water in ir-
dividual wells may vary from & winimmm of approximately 120 feet near
the eastern end of the unit tc a meximum of epproximately 310 feet nes-
‘the western end. Daia on possible draw-down were obtained from the 1C
test wells and subszequent irrigeticn wells drilled and tested to date.
These tests indicate that only a small drew-down is to be expected
(table 14). '

Direction and Movenent of Ground Weter

In general, the ground water moves westward under the Didsion.
Investigations and studies made by the Geclogical Survey show that,
during the period 192G-27, the existing Minidoka Project contributed
an average of 2L0,000 acre-feet anmielly to the ground-water reservoir
under the Snake River Plain. Most of this flow is assumed to originate
in the North Side Gravity Division and probably augments the ground-
water supply beneath parts of Unit B. However, recent studies made by
the Geclogical Survey indicate that = large part of the ground water
which passes beneath Unit B enters the project area from the east. This
area is of critigal hydrologic importance and needs continued study
during the development of wells on Unit B. The question zs to whether
the seepege loss from Lake Walcott will be incressed by heavy pumping
in the North Side Pumping Divisicn has been considered. Nine observa-
tion wells are now being operated in the immediate vicinity of lake
Walcott, in conjunciion with +he other convinuing ground-water observa-
tions, to faciliitate determining the effects. 1f =ny, on secpage losses
from the lake attributsble to Unit B development. Studies to date ine
dicate that this effect is very insignificant. ’

Ultimate Yield from Ground Water

There is no question but that the gquantities of ground water be-
neath the Snake River Plain are far in excess of the needs of the proj-
ect. The irrigation diversion requirement of Unit 3 is only about 5.5
percent of the average ground-water discharge near King Hill; the
irrigetion consumptive use on Unit B is only about 2.7 percent of the
ground-water discharge. The amcunt of water that can be developed by
Unit B through pumping without sxcessive draw-downs, however, depends
largely on the ability of the aguifers to transmit weter from the
ground-waier body of the Snake River Plain to the local areas of with-
drawal .
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Water Supply

From data available to date it appears that the ultimate rates a:
which water can be withdrswn from the regionzl ground-water body cannct
be determined precisely in advance of actual development of wells. All
informetion to date, however, points to the fact that there is ample
ground water available and that the agquifer under Unit B is capsble of
yielding the desired quantities of water to individusl wells as planned.
The program of development on Unit B is to bring in new wells, by groups
of from 20 to 30; under individual contracts. As these groups of wells
are drilled, tested, asnd placed in production continuing observations
on the behavior of ground water are being made.

Quality cof Groumd Water = Unit B

Water samples from 10 wells within the boundary of Unit B have
been analyzed by the U.5.G.3. In nine of the wells the water was found
to be similar in quality 4o the Snske River. A well at the Prisoner-
of -War Camp has a2 higher salinity, presumably caused by contamination
from nearby drainages whiclh are moderately saline. A summary of these
analysis is shown on table 15.

Table 15.--A sumpary of the chemical analysis of the ground water
supply, based wvpon 10 wells, Unit B, North Side Pumping
Division, Minidoka Project, Idahe

: Range for @ wells : P.W. Camp Wéll

Electrical Copductivity H H
Micromhos @ 25°C : 338 - o5k : agh

Boron, ppu. : 0.60 - 0.15 : 0.25
Regidual NapCO3 me./1 :  none : None
Sodium absorption ratio (SAR) :  0.58 - 1.1h4 : 2.30

Class : Cz - 51 H c3 - 81

Future Well Program

The following programs were oubtlined in the Project Planning Re-
port and recommended as steps toward determining the most desirable
plan for ground-water development cof Unit B.

Test Wells to Determine Yield

It was recommended thait seven additional producticon-sized test
wells be drilled during the preconstruction period. Locations of these
wells are indiezted on the Ground-water Mzp and are shown as 214824,
BaB2k, 6a82L, 18a82k, 27AB23, 8a823, and 6A923. Three of these wells are
located within a one-mile radius around well 7B324 for the purpose of
determining the local effect of heavy pumpage on the water tesble. The
other four welis are so located as to test the inferred ground-water
conditions elsewhere on the Unit.
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, _I% was further recommended that these new test wells, as well as

the three drllled in 1948, be testepumped at discherge rates up to 6
er 7 cubic feet per uecond and also that they be pumped continuously
. for irrigation purposes at an sarly date, e

ufforts during the praconstruction periods were direscted toward
fulfilling these recormendations, 4 Diesel driven pump wes installed
in well B, now desiznated well 7%u2h, and the pump was Operated through
the 1946 lrr¢bat10n season, pwiping 7.8 second-feet and irrizating 369,5
acres of the 504,8 acres undnr leasz, In 1950 this pump wes replaced
with -an electric motor driven pump of the some capacity, It opsrated
with twe other pumps placed in well A and well C, now designated 11482k
. and 27C823, The thres pumps furnishad water %e 1,0  aecrss of the
1,233 azcres under lease,

Seven new wells wers drilled in 1950 and were wlaced in operation
1n 1951, completing the requirements during preconstructlon as set forth
in the Progﬂct Flanning Beport., The land under these wells has been
leased and in 1953 approximately 17,000 acre- feet of water was pumped
to the 5,170 irrigable acres klthln the serviee area cf these ten wells,
In addition to development of the above 10 wells, a pump,-salvaged
from Hunt Relocation Camp, was installed in well 334922 designated in
the Project Planning Report as well 95 228 33adl, This well is located
at the site of the Paul Frisoner-of-War Camp and has been used to ir=-
rigate 70 aeres of land, The primary purpose of the operation of this
well is to observe the response to irrigation of a small problem area
within the unit, This land is affected by a salins-alkali condition
and it is desired to ascertain if it can be successfuvlly leached. Three
test plots on this land are being observed under different methods of
irrigatien and the effects noted, The data collected will be valuable
for determining the best leaching methods and extent of response to
be expected from such treatment of other similar lands in the area,

The ‘results of actual irripation purping of these initial wells
serves toward substantiating the following:

(1) ﬂo effect hes been detected in over-all draw-
down caused by irrigation seasonal pumping by Covernment
wells or nenprojsct wells,

{2} The most economical size of pump is a maximum
‘size which will operate in a 20 to 2l-inch diameter well,
" This will change the aversge acreage of productive land
per pump from 194 in the 1949 Project Tlanning Repert to
356 in this report. ‘
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(3) ha ieszgn capecity of rmumps of one cubiec foot per
of preductive land to hs cerved, as es-
ct rlanning Heport is adsgquate to serve

the crea.

(L) The soils in the jwoject area sre very well snited
to frrigation [arring

(5) The rizld of individun2l vwells has besn found to be
very high, Apperently any remoired yiels?, vithin limits set
by pumr =ize workeble in the wa2ll, ozn Le attained by extend.
Ing the Irilling, Lors: flovs ore encomntered whon a crevice
in the water-bhearing lava is Iintersected, and two high-capacity
wells can Tae drillad in close rroximity without apnreciable
vaterslovel interfarones, -

Chservation %Wells

L8 rocommended in tha Froject Flanoning faport, four observation wells
have been drilled and sre operated with “uLomat¢b recorders at strategic
locations nsar the periphsry of the projsct. The purpose of these wells

is to furnish dota on the general behavior of the ground water as Unit B

is developed, The recorders were placed in operation in the fall of 1350.

In eddition, one of the existing wells in tle Pavl Priscner-of-War Camp
area, (Well 95 22 33abl) has teen reserved £3 a permanent ohservation
well, This well has alsc bsen equlvped with an antomatic recorder since
the fall of 1950,

In the irmediate vicinity of Lake Walecott, where ihs effecis of
pumping in Unit B on the ground-water movemenu might be a limiting fac-
tor on the development, eight gdditional permarcnt cbservation wells

are now operated by the DBurean of Reclamation. Cperation of recorders
on these wells began in 1951, Two of thessz wells were constructed by

a

the Burley and Mipideke Irrizetion Districts end the remaining six
wers constructed as part of the precomstruciion worl on ths Forth Side

. P
Pumping Divisicn, Twe additional obssrvation wills were drilled in 155
north of Unit B, in th> nidst of nomproject irrizeticn, io observe
ground-watar fluctuations in thzt area,

Qaeview of the obs~rvebtion wall wrogram with thoe Geologicel Survey
indicstes that the wells now in cperation on the rroject and in the
vieinity of Lake Walcott are adequate for the praosont,  However, as
rumping is incresssed on Undt T soms additiongl cbsorvaticon wells nay
bhe necessary. It was sstimetod that two mers obscrvation wells, ths
locations of which will ba “d=tarmined on th: hasls of subsscuont studiss,

future nzeds.

should bhe adequels to masb
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by interconmecting the latersl systems of two or more wells, or by
+drilling duel wells equipped with two siges of pumps.

Depletion of Hegicnal Ground Water

The irrigable area in Unit B is 64,000 zcras of which 60,160 are
productive acres which will be cropped, On the besis of an average
irrigation season consumptive use of 1,80 cere-feet per acre, the
aversge annual increase in consumptive use by this area will be about
108,000 acre-fact. The averege ennual increase in consumptive use
along drzinageways and ditchbanks in Unit 2 is estimated %o ba about
20,000 acre-feet., The resulting increase in the avarage anmual derle-
tion by consumptive use in Unit ® is thus about 128,000 acre-fest,

For reasons presented in the discussion of re-use of return flow
in Chaoter IV, it is concluded that all irrigation water diverted to
Unit 8, Ymt not consmmptively used, will intermingle with pround weters
in the area and bhe diccharged inteo 3Snake iiver from springs along the
north canvon wall betuwsen Milner Dem and ¥ing i11ly conseguently, the
aversre annual depletion of ground water by Tnit B is estimstsd to be

about 128,000 acrs-feet.

411 aveilsble ground-water datz indicate that the deep percolatien
losses from Unit & will be tributary to the regicnal ground-water body.
It is estimated thai, of the total dlversion requirement of 4.33 acre-
feet per acrz for 1an s of Unit &, sbout 1.9 acre-feet per acre will
return to the ground-water body through deep percolation and drainage
wells, ©On this basis, the averzge annual COGtrihntion to the regicnal
ground water by Unit 4 will be about 26,000 acre~feet, This figure
represents water which heretofors wss not permanently assigned to, or
used by any particular aresa and so could not be considered & firm con-
tribvution to the ragional grouwnd-water body in the past, Its use on
Init A on a permanent nesis, however, does emnstitute & firm contribution
‘to this body each year,

It feollows that the AVRTE ion of ground uwaber by the
Division as a whole will be sbc : re-feet annuelly, 1t is
unlikely that this depletion vwill have any ﬂOulCEdblp effect on the
spring inflew to Snake River betwsen flner Dem and ¥ing Hill, On the
basis of Geclogical Survey records and reports, the aversge enmuel dis-
charge of these sprinss for the period 1931-L5 wes in excess of L
million acre-fest. Since this average annual depletion is expected to
be spread uwniformly throushout the ysar, it is concluded that existing
developments based on this ground-water flow will not be adversely
affected by ths development of the North Side Pumping Division.
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a

STTC SUPFLIZS

Ground weter appsasrs to be the mest likely source of domestic
water for both Tnits 4 and B, Chemlczl analysis of the =round water
indicates thet this surply is sstisfectory from a chemical stancpoint,

Liecorss of anelys=s m aﬁc of ground wster from wells in the ares indi-
czte the wresence of some iron and some fluorides, The lzrgest concan=-
trztion of iron was 1,0 re*t per million in well 78 232 614’ In
genersl, thosc sawples thet more analyzzd for iron ere eomsidercd satis-

T )
factory in that respect for farm end domestic use, The 0.9 nerts por
million of flueride in the Rusery oity well (95 2LB 2 a&l), the largest:
concentration of fluoride in anv of the ground-we t sanples analyzed,
is helow tha uprer 1imits allowad hyv State and de raT Deﬁartmﬂntg ol
Tublic Tiealth.

The totel hardness of trs sarles in the analysis of ground water
range from 138 to 372 varts per wdllion sxpressed as Calls,
The totel herdnass in a few*oz tizss sarlas 1s in axecess of 2y parts
per million, which is ¢ 11y rzecognized as the meximum desirable
upper limit for domesztic u”ﬂ; ho cwevar, this hardness can be reduced to
more acceptsble limits through use of various types of water softening
equipment,

OSSN

The total dissolved solids in thens samples ranged from approx-
imately 180 %o CLE parts per million. The desirable upper limit pre-
seribed in standards recommended by the United States Department of
Public Health for drinling water of good chemical nuality is 500 parts
per million, Samples of witser J’.’I‘om\.ﬁc.u of the test =lls 11“u24,
?BBE&, and 270823 were given the standard bacteriological tests for
the presence of certain bacteria common to the digestive tracts of
humane end other higher forms of animel life by the Idszho Department
of Public Health. These samples were [ound sefe for human consumption,
Consecuenily, the ground v i;r baneath the rroject c constitubes a suite
able scurce of potable domastic watar,

With regerd t¢ the domestic uater pﬂly, rraet carn rmast be teken
in disposing of s=irage o pra ration of thagse suprlies im
tr-e future, The »raciice ; row sevage hy dnmping it into
wells drillsﬁ into the leva rocl, &8 i mztimes done in other arsas

slong Snalke Hiver, shnu'ﬂ net be PNFMJttub, The eracks and cravices in
this lave rock in would transmit this seagzzs to the zone of
saturation in a rélatlvely uLmrt time and thersby crngtltute a serious

hazard 4o this source of dowsstic water,

Ilo doult considerakls irrigetion vater will wenzirete the seil
mentle to the lava rock and return to thﬂ zone of saturation, This re-
turn of irrigation woter to the zone of saturaticn may be further in-
creased by the use of draincge wells in certain rerts of the project.
Similar conditions have oxisted for many vearg in nearby aress without
sericusly affecting the potability of ground-weter supplies. OSome in-
crease in hardness and total dissolved sclids may result, but these

increases should be small because of the relative megnituvde of ground-
water tody in comperison with the amount of returning irrigation water.
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CHAPTER VI
PLARNS AND ESTIMATES

The enginsering plan selected for the North Side Pumping Division
provides for delivery of water to an irrigable area of 77,650 acres.
Of this ares, 13,650 acres will be supplied by pumping from the Snake
River and 64,000 acres will be served by pumping from wells. -The lim-
ited quantity of siocrage space in American Falls Reservoir available
for this Division, the high cost and low yield of Palisades Reserveir
gspace, and the proving of a substantial ground-water supply under the
project area were the basic factors which determined the general fes-
tures of the adopted plan. The area selected to be served with the
available surface water supply wes designeted ag Unit A. The unit is
a compact block of good land which can be served with a single main
pumping plant, five small relift plants, and an inexpensive distribu-
tion system. The area selected for development using ground water was
designated Unit B. Data obtained on the ground water under this area
‘indicate that a large supply is availlable at reasonable pumping depth.
The topography of these lands and their remoteness from the Sneke River
made the use of the available surface water on any part of this areas
less desirable than its use on Unit A lands.

The project will be operated as z division of the Minidoka Project.
Office Administration, while the Bureau of Reclemation is operating the

project will be handled by the Burean's existing Minidoka Project office
st Burley, Idsho.

UNIT A - PLANS AND ESTIMATES

Determination of the Unit Area

Unit A was selected to be served with the svailable surface water
because of the location of the lands near the Snake River and a lower
pumping lift from the river than from ground water. The productive
area that can be served economically by surface water amounts to appro-
ximately 13,000 acres. With this limitation established, the topogrephy
and ground-water data of the general area selected for service from sur
face water was studied. The height of pump lift at the main pumping
plant was determined by the elevations of ridges snd saddles which would
be traversed by the main canal snd laterals. The topographically iso-
lated sreas above the canal and lasterals were then studied and cost of
service to these areas was compared with cost of service by pumping
from wells to areas slong the northern fringe of the unit which could be
served either from the Unit A distribution system or from ground water.
On the bmsis of this study, five areas totaling spproximately 1,564
acres were selected for service with auvtomatic relift pumps within
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Tnit A. The location and elevation 10 which water will be raised at
these five relifts are shown on the Unit A distribution system map.

Plan of Development

The principal source of water will be from storage in American
Falls Reservolr, which will be augmented by hold-ovar storasge in Pali-
sades Reservoir and by such nafural flow es is available. Stored water
will be released down the Snake River as required. 4 pumping plant lo-
cated on the north shore of the backwaters of Milner Diversion Dam will
pump water against a static head of 163 feet into a gravity camal to
gerve lands within the wumit. Auvtomatic relift pumps will 1lift water
from the cansl onto the five included isolations.

Rate of Delivery

The Unit A pumping plant and distribution system have been designed
to deliver 240 cubic feet per second. This capscity is based on an
average maximum monthly diversion requirement of 1.0k acre-feet per
acre of productive land, plus a 10 percent allowance for meeting pesk
requirements during periods of extreme drought. The eversge sezsonal
distribution system loss is estimated at 25 percent. However, during
the periods when the facilities are operating at full capacity, it is
estimated this loss will be reduced to about 22 percent of the water
diverted.

Storags

The storage space in American Fallg Reservoir set aside for Unit A
upder Public Law 864 amounts to 47,593 acre-feet. On the basis of the
original comstruction cost, $210,836 has been allccated for repaymen®
from revepues derived from use of this space. Since The completion of
American Falls Reservoir in 1926, the space reserved for new divisions
of the Minidoka Project has been leassed to other irrigation interests
and bhas earned revenues which may be applied toward repayment of the
above coat. The North Side Pumping Division's share of these earnings
to December 31, 1951 amounts to $118,001. In addition, this space has
participated in profits asccruing tc s8ll owmers of irrigation space in
the reservoir resulting from sale of town lots in American Falls. The
amount of this profit assignable to the Division's space is $2,956. In
working out the equitable distribution of lesse earnings from the re-
served space as required under Public Law 864, allowance has been made
for a replacement reserve creditable to the space set aside for the new
lands on Unit A of the North Side Pumping Division and on the Michaud
Project. The amount of this replacement reserve assignable to the Divi~
sion is $18,906.
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Flaps and Estimates

Relift No. Irrigeble Aresa Static Tift Discharge

Capacit

(Acres) {Feet) (¢.f.5.

6R1022 132 17.9 2.3
gR1022 730 33.9 12.8
oR1021 GO 8.4 1.6
TRLOZ2 38k 8.9 6.8
15R1021 133 12.5 2.3

Operation and meintenance of these relift pumping plants would be
the responsibility of the ditch rider; and repairs would be handied by
personnel from the main pumping plant. '

Main Canal

Unit A is a compzct, elliptical-shaped land body. The main canal
for this unit will be approximately 4.l miles long, with an initial ca-
pacity of 240 cubic feet per second, which will decrease to 110 cubic
feet per second through its length. It will follow the contour through-
out most of its' length snd will be built in open earth section. Two
bridges, three checks, three lateral twnouts and twelve farm turnouts
will be required along the 4.4 mile section of main canal.

Lateral System

The Umit A area is such that construction of a distribution system
will not be difficult. The deep soils and gentle slopes of the area
meke it possible to use open earth sections and to comstruct the laterals
in relatively straight courses with a minimum numbgr of control structures.

The original estimated cost for the lateral system of Unit A was
derived by detailed analysis of lateral svstem requirements for repre-
sentative aress and extending the costs on these areas to corrssponding
similar aress. In making this snalysis and cost estimate, the Unit was
divided into Aree No. 1 and Area No. 2. In Area No. 1, the laterals
follow the ridges and distrihute water on either side. The laterals in
Area No. 2 will, in general, be contour ditches.

The costs derived for the respective areas are based on prelimin-
ary layouts for ditches and structures on representative laterals in
each ares and extending these costs to the respectlve remaining laterals.
The total cost of the latersl system for Unit A was then determined by

 summation of the cogis under individual laterals and the costs of fea-
tures not ctherwise included.

The original cost was adjusted and brought up to date in this re-
port by making a detailed anelysis of latersl systemireguirements and
costs taken from similar lateral systems constructed or being constructed
in the Division. '
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Plans and Estimstes

Drainage Systenm

The drainasge system for Unit A will consist of sheliow, open
ditches excavabted in the natural dralnage chamels and leading to in-
verted drainage wells loceted near the border of the unii or into cecl-
lecting channeis for disposal intc the distribution or drainage system
of the Minidoka Irrigation District. This system is designed to disposz
of irrigation surface waste and precipitation runoff amounting to 2.6
cubic feet per seccnd from cach sguare mile of irrigated land in the
unit. (See Draipage, Chapter III). Because of the highly permeable
soils and underlying creviced basalt, it is anticipated that all deep
percolation losses from irrigatior will move downward to the regional
water table and therefore will not contribute any flow to the drains.

The drainage facilities included for Unit A are based on a detailed
study of a 6,240~acre ares with a dendritic dreinage wattern located in
Unit B. In extending the estimated requirements for drainage facilities
from the study area to Unit A, the quantities of various constructicn
items were carriesd into the estimate on the basis of relative acreage.
Thus, while the estimate amounts to, more or less, a lump-sum provision
+to cover construction of drainage facilities as the need for this con-
struction is demonstrated, it also includes a rough determination of the
breakdown of costs beiween varicus comstruction items.

The basic items of work provided for in the estimate include exca-
vation of drain ditches, installation of road culverts, ané drilling
and equipping of inverted drainage wells. The use and design of these
wells is hased on the successful operetion of similar structures on the
adjacent North Side Gravity Division. The inverted drainage wells will
consist of 2 well drilled through the soil mantle and into the creviced
basalt above the regicnal water table. Water entering the well will
first pass lhrough a settling basin. Entrance to ihe well will be
through an inverted U-shaped pipe placed on top of the well casing, with
the point of water enbry well above the bottom of the seitling basin.
A hole drilled above the intake end of the pipe will breek tne siphon
action and prevent floating debris from being drawn intce the well.

UNIT B - PLANS AND ESTIMATES

Determination of the Unit Area

When investigation of the Horth Side Pumping Division was resumed
in 1946, the plan was to irrigate the entire area by pumping from Lake
Walcobt. The influencing factors at thatl time were reasonable pumping
lifts, topograpby, and a desire to serve generaliy the area of high
quality lands. For the above reasons, & tentative project area was
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gelected and the lands classified, Through tentative agreements with
the Upper Snake River waler users, it became spparent that only a
liwited amowmt of surface water st an economic cost would be available
to the project and additional water would heve to he obtained elsse-
vhere. Therefore, development of ground water was studied. Data ob-
tained from experimental and cother existing wells showed such develop-
ment to be Teasible. When the ghift was mede to. a plan serving part of
the area with growmd water, the limitations originally imposed by the
before-mentioned conditions were altered in many respects.

Ground-water information indicetes that, although the depth to
ground water increases to the west, the increased depth will not prevent
economic develcpment of any of the area included within the boundary of
Unit E.

Use cof available surface water ou lands of Unit B is less desir-
able then use on Unit A. Unit B's remote location from the Snake River
and more rolling topography would meke the cost of irrigating a part of
the area from availsble surface water greater than the cost of applying
the surface water to Unit A.

Subdivision of the Area

Subdivision of land into farm wniis on the basis of topography,
rather than by standard public land subdivision, is desirable on this
project. The rolling topography and use of ground water on Unit B
render it particularly advantagecus on thic unit. The points of diver-
sion and well locations have been planned for this type of subdivision
from consideration of topography and land classification. The Project
Plamning Report recormended wells to serve an average of three farm
mits, but experience in the precomstruction period indicates that wells
should servs an average of four farm units. The Unit B area has been
subdivided accordingly, and the well locations are shown on the General
Map.

FPlan of Development

The Thit B irrigabls area of €4,000 scres will be served by some
175 wells drilled at strategic points. The capecity of the individual
wells, as determined by their respective service areas, will range
rom 0.8 te 10.6 cubic feet per second and will average about 5.6 cubic
feet per second. The average pumping lift will be zbout 158 feet. Ex-
perimental operatlions of the ten test wells znd subsegquent irrigation
walls indicate that average draw-down at the wells should be consider-
ably less than ten feet. BRach well will have z small lateral sysiem
vhich will be interconnected, where practicable, with the lateral sys-
tems of wells serving contigucus areas. Uther features of the irrigation
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system for Unit B include draipage facilities to dispose of surface run-
off and cbservation wells fo determine the efTects, if any, of project
pumping on the regional water table.

Under the investigation end preconstruction programs, ten wells
were drilled, equipped and vperated, and one well was equipped with a
pmp and motor obtained from the Hunt Relocation Center. - One well was
placed in service during the irrigation seascn of 1949, two during 1950,
gnd eight during 1551. In 195k, five additional irrigation wells were
pilaced in service. During the irrigation seasons of 15k9 to 1953, the
lands served by the eleven wells were let on short-term leases to pri-
vate operatcers to establish proof of the available water supply prior
tc permsnent setilement and to determine the adequacy of preconstruction
estimates concerning water regquirements, structures and other irrigation
works. The objectives of this leasing program have been reached and the
program has now been discontinued except in one small borderline arsa
where the gquality of land was low and it was deemed advisable to con-
tinue farming operations to determine 1f the land was suitable for home-
stead entry.

Observation Wells

The project is estimated to reguire a total of 16 observation
wells. Fourteen of these wells have been comstructed and equipped with
weekly and monthly recorders ag part of the preconstruction program. In
addition, ons of ithe existing wells in the Paul Prisorner-of-War Camp
area {well 93 22E 33abl) has heen reserved as a permansnt observation
well and squipped with a recorder. The remaining two chservations wells
estimated =25 necessary to meet future needs of the Division will be
constructed ag studies of the ground-water movewment indicate the need
for these additicnal facilities.

Rate of Delivery

The individual well punping plants of Unit B will have adequate
capa~ity to provide the respective service area appurtensnt to each
well with a full water supply. The capacity of the plants hes been de-
termined on the basis of providing the average waximm monthly diver-
sion reguirement (0.92 mcre-foot per acre), plus & 10 percent allowance
for peaking during extreme drought periods. The well installations
then will have a capacity Lo provide 1.0l acre-feet per acre to their
appurtenant service aress during a 31-day period. This amounts to a
design capacity of one cubic foot per second per 61 acres of productive
land, or 65 acres of irrigable langd.

Irrigation Wells

The program of exploratory drilling =nd testing of wells on Unit B
during the planning and precomstruction stages of the investigation has
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furnished good basic data for refining the cost estimates and working
out detailed designs of the irrigetion facilities. The ten irriga-
tion wells constructed under this program served 5,17C acres of land
.during the 1953 irrigation season.

From the date sccumulated and essembled on the ground-water el-
evations and behavior within Unit B, s revised Ground-Water Mgp has
been prepared. With this map and the topographic mep of the srea, it
is possible to estimate very closely the depth to the ground-water
table at each proposed well location. From the drilling experience
on the ten experimental wells, it is estimated that the design flows
can be obtained with very small drawdown by drilling the wells an
average of 85 feet below the ground-water level. The wells will re-
quire casing down to soiid rock, which it is estimated will average
sbout 30 feet per well.

Provision is made for a minimm 12-hour pumping test on each
irrigation well. Occasional wells will require deepening and retest-
ing following the first test. The amount provided in the estimate
for well testing is sufficient to cover the few retests which will be
required.

At the top of the casing, a concrete slab will be provided to
serve as a found=stion for the pump and for the pump starting equip-
ment .

A stilling basin is required ai each well to reduce the velocity
of the flow from the pump and for regulation of water deliveries to
the individusl laterals. DBoth concrete boxes and open pools formed
with earth embankments have been used on the ten experimental wells.
The stilling pocl design adopted for future installations consists
of a saucer-shaped open basin 33 feet in diameter and 7.5 feet deep,
formed from earth embankment and lined with dry rock paving. De-
livery of water from the pond is regulated with standsrd turnouts and
checks which are part of the latersl system structures.

Pumps end Motors

One submerged-motor type pumping unit and fourteen surface-
motor, long-shaft type pumping units are in service at the present
time, pumping from the fifteen existing prcject wells.

The service history of submersible pumping units on the proj-
ect has been very disappointing to date. The first 200 hp. unit in-
stalled in Well 7B32L in the spring of 1950 failed om July 29, 1352.
This unit was replaced with a new 250 hp, vnit that failed on August
3, 1953, after less than one yesr's operstion. In light of the
trouble experienced on the submersible-type pump, it is anticipated
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that all pumping units will be of the surface-motor, long-shaft type.
However, the submersible-motor type pumps are particularly adapted
for use in crooked-sheft wells. Pumphouses will not be reguired and
each pump will be equipped with a device for indicating the water
surface elevation in the well. The pumps will be vertical-shaft
deepwell, turbine type pumps directly connected to a vertical hollow
shaft induction motor mounted above the ground surface. A standard
pum speed of 1,200 r.p.m. is recommended, although higher speeds
will be acceptable on the smaller pumps. The pump impellers will be
bronze, enclosed and provided with besrings below the bottom impeller
and a bearing above each impeller. For the long-shaft type pumps, =
manually operated oiler will provide lubrication for a1l guide besr-
ings in the pump column. The pump columns are made from stendard
steel pipe with screwed couplings not more than twenty feet apart.

A£11 motors will bhe of the 3-phase, 60-cycle, vertical shaft,
sguirrel-cage induction type. The motcrs will be rated at either
2,300 or LL0 volts, depending om the size, will be for across-the-~
line starting, and will be provided with slings for lifting and mount-
ing in place, using an overhezd crane. A thrust bearing in the motor
will carry the entire weight of the rotating parts of the motor and
pumps and the downward hydraulic thrust. The motors will be enclosed
by a chain link fence.
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The motors will be weatherproof, suitable for outdoor service, and
of the hollow-shaft type. The hollow-shaft festure of the motor is im-
portant, in that it permits provision for adjusting the elevation of
the pump impellers with reference to the pump cesing. The motors will
be providsd with electric heaters of smple capacity to prevent condenss-
ticn on the windings when the motor is idle. Heaters will cperste on =
single-phase, O0-cycle, 240-volt circuit. Bearing thermal relsys were
inetslled on the Group 1 pumps only.

The estimated cost of pumps and motors for Unit B was obtained by
prepering 2 cost curve--kilowatt demsnd agsinst cost--for the eguipment
purchased for groups 2 and 3 op 52 pumping units. The prices used were
adjusted upward to handle contingencies. The estimated cost of =ach
purp and motor unit was taken from the curve and totaled for the 175
vells.

The estimated cost of drilling for Unit B was obtained by comput-
ing the average drilling depth below the static water level and also the
average cost per Ioot from bid prices received on Groups 1, 2, 3 and k.
The prices used were adjusted upward to handle coniingencies.

Accessory Elesctric Equipment

The accessory electric equipment is divided into two categories,
one includes the electrical equipment associated with the motor, such
as ‘the motor starter and necessary wiring materials, the other inciudes
all eleciricel equipment associated with the substation for transforming
from the distribution voltage to motor volisge.

A combination, full voltege, megnetic starter, providing short
circuit, thermal overload, and single-phage protection with undervolt-
age relemse will provide the minimum reguiresments for starting, stop-
ping, and protection of the pump motors. The undervoltage release fea-

tire will not be standard, due to the requirements of the irrigstors.
the time-delay feature of the undervoltage reiesse is required to pre=-
vent outeges on a momentary voltege dip. On loss of voltage for an
zppreciable time, it is desired that the pumps not restart on return of
voltage until the reverse rotation of the pump motors, due to the fall-
ing water column, has stopped. If the interruption of power continues
for en additicnal time, the water level in the laterals gradually re-
cedes wrtil 2 point is reached where the siphons inic the fields will
be broken. A timing device will be necessary to prevent restarting the
pumps if the loss of voltege persists long enough to break the siphons
inte the fields. The starter will also be provided with an alarm cir-
enit which will be closed only in event of automatic tripping of the
starter by protective devices.

The housing for the contrel equipment will be suitable for outdoor
instellation and provided with gasketed docrs and cover plates for the
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exclusion of dust. The control equipment will be mounted on a concrete
slab.

A substation will be provided st each stilling basin fc serve the
wells pumping into thet particular stilling besin, and will transform
from the distribution voltage of 34.5 kv to the motor utilization volt-
age of either 2300 or 480 volts. The substations will be two pole wood
structures with an average transformer bank capacity of about 225 kv.-&.
Hogk-stick-operated disconnecting switches with primary fuses will
serve for isolation end protection of the transformer bank. Lightning
protection will consist of tank mounted lightning arresters on the high
side and crossarm mounted lightning arresters on the low side. Provi-
sion for metering st each substation is required because the distribu-
tion system is also used for serving the domestic lead in the area.
Station service will be provided by a 2h00/M160 Y to 120/240-volt
single-phase transformer for the 2300-volt installations and & 480 to
lQO/BlLO-vol't single-phase transformer for the 480-volt installations.
The transformers will be mounted on a concrete slab and the substation
will be enclosed by a chain link fence. DPumping installations requir-
ing 50 hp. or lees than 50 hp size motors will be served from 12.47 kw
tc 220/ld+0-vol't; single pole substations with pole mounted transformers.

The average capacitor imstelleticn required to cobiain spproximately
unity power factor has been estimated at 10C kv.-&. Tfor each well and is
included in the cost of the substations.

The accessory electrical eguipment will include the necessary

electrical conducteor, conductor comnectors, conduit and conduit fittings.

Lateral System

One well will serve from one to seven farms with an average of Four
farms per well. Where icpogrephy permits, lateral systems will be in-
terconnected 80 that the area under two or more wells can be served from
one well in times of low water demand. This will permit more efficient
operation during the early and late portions of the irrigstion season.
In nearly every case, one, and in meny cases two, of the farms will
divert their water directly from the stilling pools st the wells.

The estimated cost per acre of the lateral system for Unit B was
derived by using as a basis the actual cost of the lateral systems for
the first three groups containing approximetely 26,800 acres. In making
the adjustment of the cost to arrive at the cost per acre figure for all
seven groups in Unit B, or & total of 64,000 acres, consideraticon was
given to more costly construction. This was due to differences in the
terrain of the other groups and anticipated upward changes in the con-
struction costs since the award of contracts om the first three groups.

87

A&B

221



Plens end Estimztes

Drainage System

The dreinage system for Unit B employs the same collection and
disposal methods as previously described for Unit A. This system con-
sists of shallow drains o pick up surface runoff, and inverted drainsge
wells Lo dispose of the collected runcff. The estimate of required
drainsge facilities is based on disposing of irrigation surface waste
and precipitation runoff amounting to a peak flow of 2.6 cubic feet per
second from each square mile of irrigated land in the unit (See Drain-
age, Chapter III). Because of the highly permeable scils and underlying
creviced basalt, it i8 apticipeted thet ell deep percolation logses from
irrigation will agve downward to the regional water table and, therefcre,
will not comntribute any flow to the drains.

The drainage facilities reguired for Unit B have been estimated by
extending the requirements for facilities in twd study areas; one reprs
senting the area with a dendritic drainage pattern, and one representing
the potholes arsa with closed basins, to the respective areas of the
unit heving similar topography. The dendritic drainage pattern study
area comprised a 6,240-acre tract with a single outflow drain. The res-
pective area in Unit B with = dendritic drainage pattern amounts to
52,800 ecres. The potholes study area, comprising 2,550 mcres, repre-
gented & correspending area of 11,200 acres with comparsble drainage re-
guirements. In expanding the estimated reguirements for drainasge facil-
ities from the study areas the quantities of various construction items
were carried into the estimate on the basis of relative acreage. Thus,
vwhile the estimate is essentlally a lump sum allowance to cover comn-
struction of drainage facilities as the need for the facilities is demon-
strated, it also includes an approximate determination of the various
construction items that will be reguired.

POWER SERVICE SYSTEM

The project plan originally proposed that power for irrigation
pumping would be supplied from Buresu of Reclamation powerplants in
souwthern Tdsho over z federally cwned transmission and distribution
system. In lieu of building the transmission and distribution system,
negzotiaticons with the Idsho Power Company are in progress to wheel
Palisades power and energy from the Bureau's Goshen substation to the
deep well pumps, relift pumps and the Unit A pumping plant of the divi-
sion cver the compeny's trensmission end distribution system.

Upon successful conclusion of these negctiations, the need will
Le removed for including an item for a powsr service system in the

project plan. The Palisades powerplant will be the sburce of supply
for the division's pumping power reguirements. In tie event that a
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federal powerplent would be constructed at American Falls, the divi-.
sion reguirements would be supplied from a combination of the two
plants.

Power Reguirements

The power reguirement for irrigation pumping ca the Division will
be entirely seascnal, commencing in April and ending in October. At
the beginuning and end of the irrigation season, the load will be at =
mipimum, and it will be at a maximum during the months of July and

Aupust.

The average annual energy requirements at the pumps have been es-
timeted to be 80,421,000 kilowatt-hours for the deep well and relift
pumps, and 13,920,000 kilowatt-hours for the main pumping plant of Unit
A. The totel energy requirement for the Division at the pumps is
9%,350,000 kilowatt-hours. The maximum demand at the pumps has been es-
timated to be 26,200 kilowatts for the deep well and relift pumps, and
4,900 kilowstts for the main pumping plant of Unit A. Total demand at
the pumps amounts to 31,100 kilowatts. The distribution of the power
snd energy requirements by months is shown in tazble 16.

At the present siage of negotiations with the Idaho Power Compeny,
it is planned that wheeled power will be delivered to the wells and re-
iift pumps at the high side of the transformer at the well or pump and

that power will be delivered to the Tnit A main pumping plant at motor
voltage.

Assuming 2% transformer losses at the deep well pumps and relift
substations, 82,029,000 kilowati-hours are required at the delivery
points for wheeled energy. Thus, the total project requirement at de-
livery poipts for wheeled energy is 95,958,000 kilowatt-hours. Adding
l percent. losses for Unit A main pumping plant energy and 10 percent
iosses for wells and relift pump energy, the total project energy re-
quirements at the high voltage side of the Bureau's Goshen Substation
would be 10k,718,000 kilowatt-hours.

The foregoing estimates of pumping power requirements for Unit B
are hased on pumping with reduction in flow by means of a throttling
valve installed in the discharge line at each pump to meet the rela-
tively smaller requirements in April and October. Under this methed of
operation, the average pumping epergy cost per acre-foot of water
pumped on Unit B is more than if the pumps were operated at full caps~
city for short periods only to supply the low requirements. The use of
throttling velves to c¢pt down the flow during periods of low require-
ment extends the pumping period accordingly, thus the cosi for energy
per acre-foot of water pumped increeses considersbly. The curve,
"Pumping Power Costs,” has been plotted on average velues from test
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Pumping Power Costs -Dollars per Acre-foot of Water Delivered

PUMPING POWER COSTS
Effect of Reducing Flow From Deep Well Pumps by
Means of Valves in Dischdrge Line
Based on [95! test data for ten pumps now instolled
on the North Side Pumping. Division- Minidoka Project
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data on the ten existing pumps and illustrates the effect of reducing
the pump flow by means of throttling velves on comparative pumping po-
wer costs in dollers per acre-foot. It is expected that future pumps
will have characteristics similar to those now instelled, and the cosis
illustrated are, therefore, representative for the emtire project.

Description of Power Fmcilities

In lieu of the plan for a project power transmission and distribu-
ticn system, current pegotiations contemplate a plan whereby the Idaho
Power Company wheels power and energy from Buresu facilities at Goshen
Substetion to the project pusps and pumping plsnt. The only power
facilities remaining in the current plan ere transformation equipment
provided at the deep well pumps and relift pumps.

Power Service Prior to Initial Generation at Palisades

Power for the operaticn of ten of the existing wells is supplied
Prom the Bureau's Boise-Minideoksa system and is wheeled over transmission
and distribution facilities of the Idaho Power Company, as provided in
the December 1950 contract with the Company. Power for ome well 170823
is furnished from facilities of the Minidoke Fower System. FPower for
another five wells is purchased from the Idsho Power Company at the
Company's published rate schedule, Power and energy for the next group
of twenty-two wells (Group 2) will also be purchased from the Idaho
Power Company through April 1, 1956. Negotistions are under way with
the Bonneville Power Administration for a supply of power and energy
required by Group 2 wells and the succeeding Group 3 wells during the
1956 irrigation season. This power would be wheeled over transmission
end distribution Tacilities of the Idsho Power Company. It is present-
ly estimated that all project requirements during the 1957 irrigation
season will be met from the Palisades Powerplant.

CONSTRUCTION FACILITIES

Construction cf the projeet works by construction contract mini-
mizes the reguiremenis for service faciliiies. The towns of Rupert,
. Burley, Paul and Hazelton are sufficiently close to the work to serve
as bases for the construction operations.

The government buildings necessary for construction operations,
plus the necessary transportation vehicles for use by the enginsering
staff during the comstruction period are estimated to cost $62,613.
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GENERAL PROPERTY

The North Side Pumping Division will be organized imto an irrige-
ticn distriet during the esrly stage of the development. It is con-
templated that this distriet will take over cperation and meintenance
of all the project irrigaticn facilities soon after termination of the
development period. Under the project plan, adequate buildings and
meintenance equipment will be transferred to the district to operate
and maintain the project without dependercs on use of the reserved works
at Minidoka Dam or use of facilities belonging t¢ other divisions of the
Minidoka Project. ‘

The administrative center for operation of the project will be at
Rupert, where a combination shop and warehouse, a garege and eguipment
shop, and & truck send equipment storage will be constructed and equipped.

Operation of the 175 pumps in Unit B presents some special prob-
lems which will reguire the ditch riders to live in the immediate area
of their work. Of the aspproximately 15 ditch riders that will be rTe-
quired for the project, eight will be provided with residences at
peints to be selected on the project. The remainder will be hired out
of the towns of Paul, Rupert and Acequia, which mre within ressoneble
travel distance of nearly half of the area to be served. An additicnsl
feature considered necessary for operation of this project is radic
communication between the headgquarters office and ditch riders. Provi-
sion has been made in the estimate for this egquipment.

Under existing regulations, it is not possible to control or 1imit
the meke of pumps and motors on which bids are ewarded. Furthermore,
the 175 wells vary both as fto height of pump lift and required capacity.
In conseguence of this situation, it is estimaied that three complete
pump and motor units, ranging from 5 to 10 cubic feet per second in

capacity, should be available for use ss replecement units to minimize
the requirements for stocking of spare parts and to assure prompt re-
instatement of water deliveries in event of pump or motor breakdowns.
Other essential work equipment which it is estimated will be reguired .
for operation of the project includes tractor and grading units for
canal and lateral maintenance, a truck mounted hoist for removal and
installing of well pumps, and a small camponent of trucks, pickups and
passenger cars for use of the maintenence organizstion.

IRVESTIGATIONS, ENGINEERING AND GENERAL EXPENSE

The investigation work for the North Side Pumping Division was
initiated in 1918. The cost of this work prior to 1947 amounted to

g2
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$82,709.78. The investigation in 1947-1948 and preparation of & proj-
ect plenning report cost approximately $100,000. The spbsequent addi-
tional investigetion work incident to preparation of the Definite Plan
Report and construction of the project has brought the estimated total
cost for investigation up to $305,400.

This project has required expenditures for permanent installations
of wells, pumps, and laterel systems as part of the investigation. Al-
though these installations were experimental in nature when constructed
they are now considered as permanent project works. In the cost esti-
mates for the project, they have heen treated accordingly in anticipa-
tion that the present charges for these items made to investigations
has been transferred tc the respective comstruction acecounts.

Costs for general services, settlerd' assistance, engineering, and
designs and specifications are estimated at’ $1,987,500. This cost ex-
clusive of $700,000 for settlers' assistance has been distributed to the
respective construction accounts in the Cfficlal Cost Estimate.

CONTRCI. SCHEDULE

A control schedule, Form PF-2, has bheen prepared to show the most
expedient end economic construction of the project, consigtemt with
due caution in respect to overappropriation of available ground water.
Investigations concurrent with private development of some 35,000 acres
has demonstrated that adeguate ground water exists for full and expe-
dient development of the project. The outlook for a sustained water
supply is better than it was dwring early project investigations; ac-
cordingly, a faster rate of development is recommended herein. The
follewing schedule of costs and funds required is presented to reflect
the desired rate of development:

SCHEDULE OF COSTS AND ATLOTMENTS REQUIRED

Fiscal Years Amoun®

Total to June 30, 1054 $ 2,156,000
1555 1,925,000

1956 2,200,000

1957 3,270,060

1958 115,000.

1959 75,000

1960 86,000

196} 89,000

Thereafter 608,000
$ 10,514,000

g3
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The difference($881,000) between $11,395,000, the total project
cost, and $10,514,000 is the net figure of nonappropriation trepsfers
yet to be transferred to the project from Palisades and American Fells
Regervoir.

The present program contemplates the completion of construction of
all irrigetion works by the close of the calendar year 1957 in accord-
ance with the following schedule:

Well Group No. of Fo. of | Year Irrigation
Ho. walls Farmsl Total Acres is Available

1 16 72 7,334 1954

2 22 85 8,78k 1955

3 30 gk 10,648 1956

b & Unit A 32 215 2k, 547 195g

5, 6 &7 s 22 26,373 195

175 @% 77,686

There will be some drainage construction necessary after the close
of calendar year 1957. At the present time 70 wells have been drilled
of a total of 100 which have been placed under contrazet. It is contem-
plated to include the remaining 75 wells in contracts at the beginning
of F.Y. 1956. This will allow drilling far snough in advance of the
purchase of pumps and motors to facilitate prior tests for well capa-
city. In the past the pumps have been ordered for some of the wells
before they were drilled. It should be noted that the capacity of in-
dividual wells is based on their respective service areas and not on
anticipated well cazpability. Past experience shows that wells in the
area are capable of any desired capacity, commensurate with the size
of pumps that can be installed, when drilled to adeguate depth.

The storage space in American Falls Reservoir set aside for Umit A
under Public Law 864 is currently leased to establish irrigation enter-
prises. When Palisades Reservoir, which is now under construction, is
completed, the leases covering this space will have termineted and
space made available to the unit. The present comstruction schedule
cells for termination of these lesses at the close of the 1956 irriga-
tion season. The pumping plants, canal, and laterals of Unit A are,
therefore, scheduled for completion by the close of the first half of
fiscal year 1057, allovwing settlement of Unit A area of 13,5650 acres
in the fall of calendar vear 1956.

CPERATION AND MATNTENANCE

In estimating the cost of operating and maintaining the irrigation
facilities of the North Side Pumping Division, consideration has been

oL
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given to the current cost of operating the North Side Pumping Divisicn
and of operating comparable projects; the crganization which will be
required; and the type of facilities included in the project works.

The organization eontemplated will consist of a manager, watermaster,
two operstcrs for the main pumping plant in Unit A, approximately 15
ditch riders, and a maintenance crew. So far as practicable, employment
will be on a year-round basis, utilizing mer employed for operating
functions during the irrigation sesson to repair and overhaul the pump-
ing equipment during the winter months.

On the basis of the forecasted long-range price level curremtly
amployed in determining payment capacity of the project lands, 1t is
estimated that average annual operation and maintepance costs of the
irrigation facilities of the Division will be $2.40 per acre.

Power for irrigation pumping on the Division will be transmitted
to the high-voltege side of Bureau substations at the pumps by the
Idsho Power Company. Pending completion of negetiations with the Com-
pany the power cost is based on 4.0 mills per kw.~hr. The estimated aver-
age annual power reguirement of the Division is 95,955,000 xilowatt-
hours, which at the above estimated rate will cost $383,800, or an
average of $4.94 per acre of irrigable land. This estimated average
annnal power cost is based on power reguirements shown in table 16.

ANNUAL REPLACEMENT COSTS

Provision kas been made in the estimate of annual operating costa
t0 cover the average sxmual amount that would be reguired to replace
the property items needing replacement during the payout period, table
17. This estimated annusl cost is based on streight-line depreciation
over the estimated life of the replaceable items. The anpual amount
estimated at current price levels has been adjusted to a long-range
price level comperable with the price level used in the estimates of
farm income.

TRANSITIONAL IRRIGATION DEVELOPMENT

Prigr to the availsbility of Palisades power in 1957, energy for
irrigation pumping will be provided as described in the secopd para-
graph on page 91. Present imdications are that energy from these
sources will cost considerably more than Palisades power when it bhe-
comes available. The assessment of the full amount of annuwal operation
end maintepance charges, during the inltiasl years of project develcpment,

25
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Table 17.--Summery of aversge annual replacement costs

North Side Pumping Division
Minidoks Project

Average Annual
Feature Replacement Cost
(Long-Range Price Level)

American Falls Reservoir 60
Palisades Reservoir ' k80 .
Pumping Plant - Unit A 8,000
Trrigation Wells 43,250
Main Canel - Unit A (Structures) _ 320
Lateral Structures 3,550
Drainage Structures 330
Pump Substations 30,200
General Property 21,300
Total $ 107,490
Rounded to 107,500
Average Anrual Cost Per Acre $ 2.38

would result in excessively burdensome charges. In order tc avoid
this condition it is proposed to set the annual charges during the
initiai years of project coperation at a level which will be consist-
ent with the annual charges efter Palisades power becomes available.
This will leave an unpaid balance in the power account of $33,000

in F.Y. 1956 and $22,000 in F.Y. 1957 or a total of $55,000.

}

.28
484
96 - 440

i

s

VAN
s A&B 231



TEEY Il TOTEL | o0 L O I = A S B ) T 1T - moang
o0 "t) BEg'ET [1408] o0 'ze AIT1od § 310 [ S8
6aLvST TOL 'O OCE ‘b 00L™HTZ T dvnip 1o
OO ET 00 LT GOL™Eg T § dnorp 30"
(el OTL THE 6gEg (Lshyras [ to
005" 0T 06T OOL EL o0 G2 R 70"
] OER T OLL'EE BOL*GET — ¢ anoay o
oo oT 1229'5) gE6 GOt Ohig o1 CO2ETHT g dnodp 2b*
{000 0T BORTE0T o2 gL 000" LET T anadp T0°
OO0 LHE T OoT e =it HETHER OGE™L D06 GEE T FITAEREqNE FaTaumg T
[ToTgEr [ [ L B 00500 50060 C05"56E SureIg 0 L6
[O0E iy | (0 (000"ELTY (005 "5as) T vrers 5
(A0 I [008"L) 26T [EORIT) g sy 5°
[sisle] LA {605 L] [ohi ] 0L gLz Aoy (3
[ivge] GOL 000"G1E 0L gLE L] ih
2 0% 0007 641 000 G6T T oW Eo
BOE"HE ooh THE2] {00972) Tiry 2 ELT™ 15T ] 0"
, o606 "Iy ] (059 'E1) TL0795T Tge b2 o o
[ BIRTORT | coo0'CE 6001 EET | o' STRT06T 1| 0007895 T UTETETEY —50]
005 T) 00T) [IHE 1) {12} [oTg a1} L TEG ET] ITT3H MOTTEATSeqh o
006 91 oo T} [{<=1409] S9e get 003" HiT) SHOVELE) LS L AR AL ] 167
(T 0Ty {0097 2] O00TBET] Nqﬂ.ﬂﬂ ST LTy dvedp 50
oof " 04 ooT'2) (o2 T2 L5 A SET) [LOTE “268 I K T OneXp LT
000 "6 o0} (682" T LTEIE e "E0T)__ [1OBLERS STIEK gt " anoap 0
{00E ™ Tog [N OOOTEIEY ({000 HIT) T [(D0E EZS OTTEA OF 'L dnedn to"
{OOTTLE (00n (1A D) oL 19 eBa"LOT) " [(L ETR ¥TTAR 22 " O0aD =0
(002762 (6621 (BLETe ] [(TZ0'Tie REBYEY] — [(HEUTEAL] ITTaR Of *T dnoxy o’
[ eht et ' & 000" 562 [0 i T 60T € | eLe g0t | HILeIE CANCINCEL 0
QALY
BOLTTCLT O eh [ p)d 55T SHT'B0Z M 600 165 1 VAT - Toaoaang
[ BoT T [Soh o0 00002 SUOTwBaty_ BUrdang GO HT
00068 000 o0 R oL 005 L (Sl U0 6L FuTsa 20° 10
000 500" 00T BT Q00" TT TR0 HE o0 —eTmasgEr 0T 90
000" S21 000" 52 000°2 [ bt Teum) upey T0°' S0
GOLTE50 [N 600" % SHLELY CTOTGE 007256 Uiy Hodmng ayey [ORT:)
V IR0
THVRTS
[} 017 18] far 1 (6] 151 3] (3] 127 T}
OIS DD
8)0UMs) 81800 s8R0 selddng §jonjuag BoulI3 03 £ NOILJINOS3D T ydo
e, w0 | uogongsuag] T sobbloy | UCHONAIEN00 1001 o ueng witkaan
..... - === Sghsr s by ~wys—nr A percidoy t5--:Aq peundayy
I . N‘ 7
GEAT Lrenansy dw”_du:.__.mm— e amg m.._|<§ _»Hnmu \\1w :-nm_..mww\‘.—wc:.n.. HuO
IIIIII gﬂﬂﬂ}.ﬂﬂlglaﬁ.@ Wllbl - NOLLYWY Bau 40 Nviwna
||||||||||| FTGFFUTIT 2 108loag I_q _ o _Ll O Eﬁpﬂuﬂurk;nup.".!:u:._t!un

A&B 232



c0C'0T sFe109g aepweatLud
0007 TL 2863035 F1TE WEoTIMTy
SSTHTTIOR] eBaloga
GO0 00L SOUBIOTEEY Jo19309
COGTES ¢ FanISTasS] UDTHITIT] TwuoTaTomer],
TE1E00 SGIMOTIO] 903 GUNTOUT 10U Ap SAOQS WAOUS 51800 TH309 B,
D00 TG O [JO05 1Ge L 000" fit OFT BLT HTL G55 | CRO EO0 ¥ oo 5516 1500 T0I0L
ol 6L || BUC"Er 00540t 8T TR0 T mbwnomﬁrn vETITTIYRE &5f JUTOr ~ Teaoiqng
005°lTe 005 el 000HOE | G0GTQ0E 005915 TS0 TeIsUs) TO oY
006 TITT oRT 1%L ST HhL ISUTT UOTHETIRTRL ET
SHLITTIOVN ¥S0, IATOr
(3 (GIH] 3] [EH 1] e} ) [ 3] i3 )
84044457 S}800 seyyion sayddng sjonyund sjowiysy js07 i UCHDONJISSDI0
21 o J0qon UD HuDNY NOILLdHOE30 1500
m..m_w =w._0n_ 1090 UONOPYBUDS mmu__.ua iop | HouondsuoD 1030). Hn wuopuin
=516 216008 mmmm o os oo se s oo =g peAQuddy -t e e e e :Aq paipdaid
|||||||||||| T ATRATGE e 40MI o 840
||||| §ﬁﬂwa$1\mWs_ ml_lqz _i—lmw (AR Ld G AT dd NUOH
g o— O ROLWEIVIOEY J0 (WILnE
- e BHOD T :joefoad I_ q _ h—-& NOMMLNG NHL 0 INIWLE WIS

FALVAS aFLn

A&B 233



A&B 234

GOLREL™T 000 oT COg LT LOT o0 SR OO 1o T ~ ¥ ATUR - Teohang
o' OT 000y 000" 02 STOTTEeqny Cutdmyy 17 T1ay G0°
i 007" 0T 000"y 000" G2 - SHOZIIVISENS THISMNg #T
{0007 T) (2D {00g"HT] [OUE~LE) TEINTOAING 4
(000°T) nooouﬂ.ﬁ”_ ; nocz”m.S aoom”..?u ST18) pue S{aumey) Uaig s
. oo.o”m n.om.,m.m oom..;.—. S:qm._“ ooo.om SUTEIT ¥ 37U Z0"
000" 6% 002 008 4T G0g ' HT oo "2t 000784 SHITEL 10
(o2 s S § e &
a & ot
ﬁoc.c . 80”va AOQA”NQ FOITR o058 131188 T~
. Ooo..n ooo..n.n ODO.:.WM Doa.m_m.m . STeXa19T ¥ 310f) aT"
[l TeRlv A 000" Q0C"TT 0CHoE 00074t % j §2009 00T - FIVHALYL 20 |
L)) 0oL ITY [CEE) 1 LR A e By 2t 4] JAY
cmmhd ocm”ﬁp ?o@”ouu THIGY Py Tt
Wmow %HMM ﬁommnb STIT TeamTy TE
00 2 OCOTHL TR, UTE ™
000"z L 00G° 2 [eenl 000" ] SIINONGD_OHY S9evD [
060°2 {G0T (O "GT} (00R"2T) o B ey g9800y [\
000'2] {0t {G50"2) EE0 ) 60278 TOSWT{REE TOSta [T 9081 N
000 T [ [GEIAS) 032°3) O0F "£4) SN TAEY Te0 T oS onoy T
{000"2% 10001} (cooroTy {00k L2} sorezy [ 1 ——EYORT AT GO EdEng s
{00074l (G 800" T42) {00 05k ) I = — . SRR ot
[0007GL) [CARD) 0007 052) RORgEY R TET
- e - GO0 22 000Ts N SHLTELT LT0 168 Sm.qm‘_.,.m\l\l e L ....Hmm..i.lw..w!mu.ﬁ ™51 Mg - LETg Turdefy urey TO"
T UOLTES 000" %2 000°C SLTELT STOTES 0037856 I — SINVId SHIJHGT )
¥l PRy P — e —— e T T < —H,HZ.D
L{0)] 611 (8] 18] [¥1] L3 A N -1 N | [ S e [}
8j0UILLS S0 SR s8y/ddng S}oBAu0D ajouns3 1800 UCHDSIHISSD|D)
1) o Agipupn
o6 oo | voymysuog | PT sposiop | touenasuos | ojoy sun #upnD NOUAIOS30 wibjyin
TS aE ’ . e L L T T pentaddy - — - SR EEEITIE Rt :Aq pesndoly |
T T e TIERIFS] T 040WHET jO 84D
|||||||| SEET Iw.m - . ml”lqz w|_lwm (FREILITE AT |- Ad NG
Hﬂﬂaﬂﬂlg Mﬂ.ﬂ'm .__.BHUE NOUWHY I3 20 NWIuNa
wrm—————e e il SAODTOTH < jonfoid |_q _ o _&& o HORLNG SHL 40 ININLETET

S3LwLS AALINA




L, s BO0TGET 000"6T T Tty o
005" HE [ T2 LT 2T BLT YT TSI ¢ AN, —55 ]
. 006 *Eh oG O5a T TID99T Tee 62T SSTFE FEE L - T dnoap 10"
LA L £ a2 TO0"R g 'ET 002'gY STETRT T 000 294" T STVHELYT 90
Som.”d TOGTY [ThE Y {4ET'2] (ot 01) {T6RTET) TURRITIS PUE SUTEE0 Buriiiag [
005" T 50T THETT W1 < 91 0T TERTST STTBH UO}3EATSRAN or"
haoms [{L3] {0097 19) oogToe 0B "E5) quandinha TOX3UO) &h
{009 g2 (GRS I [N 00g 9T ok ' 01k ) SATIOM UG §0T0T on
{005 OT] (030} O00"LET) GOET o) DuTiee) pUE FUTTTIAY of -
(G (ot} (i) {005 "2Y ) Hupousg EE
00601 0oR‘T DELT S92 GeL 005 #IT TRG V25T et{en g2 = | duoan o
MY (53] [CUM3D) TRET] )] - TSHTES ToI3007 TH
002 "E2) (S50 (" ene) mqmm o1} \ORL"TLE] Y 0N P adimg o
OOL ) 105 )] [CEIYY Ty oe} pud BULTIA [
LOUATY (23] (050 [DOL™T] (003°C] BuTolsg [X
Q00 g e’ o FE QonTgzT [T siten LT - g dnieap |~ G0 ]
{O05TLT (€= [ORTEL] (o0 2e) [ {UE0HE) TS T oo LR
[(ES) (OS2 1) {(Uth'3ac ) {CO0 T} (AR X0 POIE SOy [N
(005" TTY [(65%) GO I MG TUTTEST PUT PUTTTIAT T
(<) {CE {0027 T) [(REMY)] (G} . SUTSuUST T
00 05 TOT'2 [ OTaToF O EET TT% 255 - STTar 06 = % OA0IS 5
{coh*L) ()] {GACTEGS (ORT he) [oo2 a3y ZOomdINhS {0X500) o
GOE "0L) G021} {00cTG0OLY 1 ({0028 ET) [COLTEE) 10300 pUE sdumg [CE
aoh " iT}) aGH) [DOC"RETY (Y] Tr3se] pus SOFLTsI0 gL~
305) 02} {032°TY {002 E) | {90078 11 B ELET 5%
005 A1 D00°¢ 0pE'T 055 20F Oht 20T TILTLhES STTen gt ~ #§ Hnoih w0
000°L) 00t} {000* T2 ) {o00"&2) | {OCkToe) o FUEST £ e ToI3u0) oy
ok 62y 000 1) [ {oontghz) [(0007IT | (00 262 SI0300 pud Sdmmg o
OO0 TTL) [ (000™42T) 1 (OB SET] FnTISE P FAT1rA0 ot~
[519] oz} {002 T) [06007CY 1G5 Fuiouag 5
[T 0081 002 T GO07ETE G060 HET OOL Eer TiTeR O - ¢ dnodp [45
GRTHY __[(GoT) Eo A B €] BN EE)] - I (L T
Q0% OS] {005 ) 002TT) (geo'h0ey [{#ta’TD) {ooe'gte}y _ uzen0m pus sdomg oh"
COL°C) {00Y) 002 2) [T15°L} {50750 [ Putnesy pue SULTIIAQ of -
O0E {00T} () {oce’z]} [(C)] I — Fugonsg X0
00T 2% QO T ogl Toz e Trer Lot #LLTL TR [ STTeM 22 - @ anoih 207
002 68 | el | BLE'iE TI0" Tl TenTEL e BhE STTOR §1 - [ anoap 0"
POt || toa'Ghe OG0 2L G oh TOG'BOT e | SIETG00"T | WITSIqE - STIER_JEen 70
€ LIHN
[{]}] fol] {0 {4 (o] (1) ) [3] [ [(3]
T ] 51600 seyddng SJ0DIpUOT ayowys3 1500 Ay uonb - .._o:uuw__n_vwmu_o
Bouio ..;l sews | uagongsuag| 10907 ooy | voonzsuoo [ oy un ! _ wibpon
Y L RG] it 12 B L0 Ta R L L :AQ paupdely

|||||| =TT TGIET AmAIAST T T iEiows3 Jo aed

T T TURRETAR TN SOTE T T

J1LVWILS3
v101440

(896t LdIE ATH} 2 dd WO
HOLLOWY DN 40 NYaMig
WOIMLLNG IML 30 LW Hva 30

G2lwis gdLNn

A&B 235



TOGTageg D | Bealmiog 481g ‘40p 1'd A9

SITIOHTY 58 000" L6L TT§ 04 93waiiac 16903 oy FUTIq AUeTT Gsoul

oo0Tatg EORI0YE ESpUET TR

000" 1L SHET)g B1TEd UscLIsmy o
I ESYATITo8] aFmtoag | )

000" COL BUMRISSY 1913395

000" 5E § TISEICTAAN] WOTIEATEL] TBUOT4 T906L],

TEY500 SUTADTLOF S0 SDULOU] 00 Op BADNE UROUE SIS00 TVIOL U7,

YT gIT

TR e

TTTTGEETLNRIAES T TreiowNsa o eind

000" T06 6 || 06G IEE"T | dooThe HIEGEETE | BR0TE99h | COCTOEL™S S1S00_TVIOL ]
QohTSELTT 00 2L 000 "0t a1 H0° T | 9pd 02T BS[ATT1o8I 98[) JULOL - [830%4ng
ABS Q01 #ST Iy 1T
Q00T 00070T) {000°TT} [ e 2 8. |
Oom-m.u: 006 66T noor”mamv FOEETTE u_“o_,._ pue mmcc.w m.h..
000'E) oooﬂmi Mwmw"mwv p:m&ﬁ:ﬂuu_.a wmimﬁum.m W_M
%mw . . %mﬂf (e JUEm TNbY UOTI93A0dSUBIY, oy
2 {000°2) nOOm.mu o "I THINY S0TIT0 ZL”
., s S B N4 T e e T
AT OO0TTE S00°0CE 005 510 I - JESWTIb P 8TATTTORT BOTAISE ToI80eg o
00 % BECVEL 000" 40k D007 00k, 05 5la Io¥Edond Tvasnzo. | &T |
GG IIT'T E L L R mMMMH”“WmHmHW -
T an ._m_ (81 {4} {9] 1g] () [[3) 2] . :ummn_
UOLOHNK S
®joullys3y 81500 Sa1IIR0 J sayddng | sjooiyuog | ajounsa BODT 0o T — HOE
nEnio eyo | uouonysuon siobaibw | UoHAnusURs 4oL i , BUGH
: lll\!\\\l!\lll‘.-illlll.‘hﬂ UQ.:D..nﬂqllllllllllllllllllllllllnbn VEUQD.E

J1VNILS3 -

NOLYWY I 20 MIWILinE

W191440 s

BRALVAE ML IND

AdH) -dd WEKE

40 INIRLUGIRD

A&B 236



06 TEL’D BO06L 000 12 L I O O 437 - [Eesang T
006 T TR T STITTOY § 73T o
FELLT TOLTORT T o T
{f POB7ET S - ST T 7 anogn e ]
00c "G - FITET - T annIn HIR
057 9T T O05TTRT - B T OIS LT
ooa Rt [N o0 T N T A KT 7)) T
002 0T T TGO R TR - T e e PRI =5
G0070T ] 0% 50T GOOILT Tt o
conT ISt 005 'GF T AT CT o T i
(000 He) (AT {000737) {6o6 m) [ ” T EEXF RT3
foco’pe) | (0007S) {oopra) (GO IO ) STTER U8 ATSMIED Tang —]
60029 [ e 005740 90,7 S ARG FOTeXg § T0h 5t
D5 95z 00C 2e 000° 0 0005 oG 00 0 G 005 ' hE ST o
005 'gh 0% N GOU G L 0% HeT EE AR % 1) Tor
00z “on 005 oeE L ore e o0l Ldw T TR S AR LT s i o g
000*0g gop T e - Goeute | Gol'olE - T ST S| T
000 & ol - o IE0TETE oL 'GLE Fo%on | BRIk o
{I}) 101} T&l [ [ 1) [E] &) 2] [ k3] _ Sﬁ__twmgo
=T I TR R I e e ] s
T Sl =TT~ e Aq paaguddy ~— T e T T oo e :Ag pesndels |
T s siousa 1o ono ILVWILS3 et
B T ostosg V101440 Worniprptyvisin®

SALYLIE ABLING

A&B 237



HIHLD OLLOAH LHES {avgl
[ m Ml .._____uﬁu“ S13IHE LU Y aaks SEET ¥4 Ltwmmap - :pasiABY
WE o — o seuer - p—
‘paamddy
%g ﬁ@% — layig) {aaurlyy @ swedaig (O 01ad )
HOISIATI ONIdnNI FTTS HIMON g LY
AHL HOd {oieg) {Jop3a40g :E,.usb.r_.ulﬂ
FINAIHDS TOHLNOD $6/L1 . - ==
NOILYWYTI3N 40 Avauna 1T e m_-d *stropjRoaTTE ABeioqs
HOALKL JHL 30 INAWLNVA3Q y ‘ 1
ApsL oy 531018 a3Libn mmpt& SSpESTTRd pue ETTEJ USORAeay Jof 000*TER$ JO IaJeuwry 4a0n pajediopue eepnroxy S -~
o 0007805 LT TCTC LT JTITLITITT Y o 1 e e N —— —
00063 fooo ‘o5 000°CL 000%5TY cao’niz’e
™ ot e e P 0 e 0 R e e B T — ~
0005261 R
I 0 B 0 500 i e e T e T =
o '\ T O O R . e e e . o
T Fi k0] T AARRERE __m_._mf:._. .crr_.mp:_:, Zomn._..n_ﬂ,m:__ ﬂ-oul.m._mmm.n Pri\lﬂi_ﬂn:] FiT- o 3 LYY SHOT IVO TG TILGE Py
992 L9658 Taze'T S
[ ﬂ.ﬂonﬁ”n_uﬂﬂqutF . S 2 0 T ﬂ§q_ LA EF= & RYFYYAY) = | - T siTyor TG pedsrabied T~ 7 T [
L6 b
i TR L3 0 9 I .50 2 . i e 0 . O N N O ) 0 O 3 MOthS-N 000 71 "OT BEARE S ( I.:||||.:.|:ngprl.ﬁmmﬂiﬂ¢SM_ MMI
‘5 00054 000°5TL 000°0LZ °E o00'one'e | Lek'seh’L
27 B rrr bmlm m_ B e et i i e e S W e T - “eedntypoxiey degyg ¥ osarpaag ‘wxegwmear v T T |Gn
5z s 8 Y OO I A e g A SN (e T 1TT ToIToT 17T h»__l_.q__:. :__a_aﬁ"..,.._ -,_.._._ [SEATASE [ ojs/u[ A I - T ...lﬂwntdnnduﬂﬁlﬂ\dad.m.mqj‘!‘\ - w‘
N ‘ ¢ * 000 o8 et T MET
= v oyl Loeotse  |ooeete | gl et — S RSV S I Y
00z 0a0’CE
ez 1 PX O | soyaray il il s Ve ) P EDPLAN 33 . A 2 o g e — ML £ 1 L TP P R ET 101 i -y N PPy
000451
ot BPE AT [ T T e R S L D e e i ey o W,ﬁﬂﬁulﬁwﬁii;it?\ —— - et cggamgy | T HT
0005~ 169 LEiST o
T %8 T B e oryeli o el A e 0 I e i T TT9'%g e TSN T ITALEE BT
SEELE- €46 19 ' ]
T T P 1 O P P Y O ey T ] L IISTY TTTY T T LA U o AL M.N th.—Lq.H 000 EELYE B1%00 TY10I 5
i s L0 0Y L9657 ox ‘o7 000 ‘08 {11 660°50a°T i
o i o e oyt o g i 1 e e g ATIRDE] oD 7 "
¢ . .
. SESEURN RNV S SO N S5 T R SNSRI S
o0 8 1 vy T S o e b Il LN U SR AL OO B O Y ISR I S 5 D % LR U ¥ L PP T e meHH..—.\H.m«dM .ﬂq:lk:-qoh_ |
a1 T AT TTE 1T ~ ) S S . i g B o, e D o A B nnbnwﬁ OB SLET Eoﬂ.g—m'.;é.l|m-l| w_l
[F 3% ]
= S SN Py e e e OO o | S e o o ore superg —— 15— ]
bl ’ b oL ‘o 000 "5z . |
[ |~ T T mx.ww.mﬂn....._.. +mn..._u.m..”....,.. : .Hﬂ,.ﬁ%n .JH%WHLL: C‘Doo TITL” .,._mv_o.m_L L s o e TV L T sTEiaqe] Sg* AA o
¢ < 3
ol B iy [ R .o s T TICTT _iLMm_ ua,«m___ L_e,aw_m_m_.m__, ,hm._ﬂ_h_m.n.,_., AT | VI LT FTOL HEE e o
e
LEL050 T 0481549 000719 — SO
1 o i . A O o s g B 8 WA A By P 8 LI 0 W O E,FH:P F33
m e T e oo o B e e o T e e e et = et e WE = FEET TG T A TTToY a o
4
e SN S SRR S SOV S S— . I srmm—— 15—
& 1 <, Lt LY ——
el mham.hw.t‘._fﬁ_.mum.m_ tunﬁmula_b_m‘mwdﬂquunqh:cm P e T T e A6 D005 THIERe] 2 o
OLE TgZ 000 ‘g6 . ; L
Fel e i i e e T [ e £ g e e s T B e e s i AT OO CR T T 0 ™
. ‘
f By 1 o 2 5 2 o k50 0 LI I I T i n.‘_-l-, A,O_D_OL_W__r_. WETE ngmm oEYd uTeER HO- i
Tr'a pon e
- pliam v e b g Shahsammans: £ EStil 4 ¥ ITHR 2
5
- —— T TS S o P T 8 e o e e e B 2 e b FYEB0A KT IDNEIEN00 807 (=
H
T B I 1 e e e e Bt R R i Y R D -
¥
I i . e 0 1 i a1 i 0 0 v e L o TOOR USO8 160 Jau0d v
E
s P o P ) DL i i R BN B AR R RS R 8 0 L L D s AUGK Tejuazaddung Tpuet oaTAYes uofjedyaar z
Z
— e o I e A 0 P e o e L 4 R A L L MR SR W TP oY [ oA TIRd "Paw] BojAlay uetisdiuaT i
, LEE Fritrd gt 7948
&1 i ol A ] L ] g - 3 n .—z_._r,-_uo
b L
g 3wa PRI PR A PR R B R ] o swne| aso0 41 W3ll  NWSD0Hd any {7
A WOLLT NG ol 96T OI6T 56T LE6T 6T 5561 hmwu Duﬁu—zb_wv.mu o z
z - 1 E
21 gawnisa | IoMve CHYJA 1¥DS 14 vl
[ . =
UOYINSUO] ucyonISU0dRY

fpandy jo sedA) aNIDTY

A&B 238



CHAPTER VIT

AGRICULTURAL ECCOCEOMY

A prosperous agricultural economy is in prospect on lands of
the Frrth Side Pumping Divisgion, Minidoka Project, with irrigation
development. Physical and cultural factors which will influence
the agricultursl econcomy of the new lands are remarkably favorable
for successful astablishment of a progperous farming community.

As a division of the Minidcka Project, the lands of the North
Side Pumping Division will become a part of an already successful
farming area, Market, service, and commmity facilities are readily
available ai the towns of Rupert, Burley, and Paul, which are con-
veniently located with respect to the project area.

The project lands are now largely covered with sagebrush and
are used only for seasonal grazing by bands of sheep en route to and
from winter feeding grounds nearby and mountaln ranges for spring
and summer grazing.

Climate and crop adaptability of the North Side Pumping Divi-
sion are, with certain exceptions, comparable tc those on the nearby
Minldoka, Burley, and Twin Falls irrigation districts, which have
been successfully farmed under irrigation for many years. The prin-
cipal exceptions to the similarity are (1) the North Side Pumping
Division has a slightly shorber growing season than the Twin Falls
area, and (2) fruit production on the Division may be endangered by
late spring frosts, whereas this condition does not generally exist
in the Twin Fallis area. The soils of the North Side Pumping Division
are, in large part, of high quality and are not a limiting factor in
crop adaptabiliity.

Approximately 695 full-time farms, it is anticipated, will be
developed in the project. These farms will be devoted largely to
cash crops with livestock as an important secondary enterprise. In
size they will range from 80 to 155 irrigable acres, depending on
the land class and type of farming to be practiced. Budget analysis
shows that the operators of these farms will be able to pay annual
operation, maintenance, replacement, and power costs; and to retire
construction costs within a 50-year, interest.free repayment period.

PRESENT AGRICULTURAL ECONOMY

The basic analysis of the economics of this project was made
for a feasibility report which was first submitted in 1948. Largely
as a result of the findings of that investigation, a rapid develop-
ment of the lands adjoining the project area has since taken place.
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Agricultural Economy

A1l of this development is based on punping from deep wells which
have been recently drilied, beginning in 1947.

Some privately-owned land, formerly State-cowned, was irrigated
in 1948, The Bureau leased the first land served in connection with
the well-testing program in 1049, During the summer of 1951 nearly
all of the privately-owned land in the Unit B area and 5,100 acres
of leased Goverrment land was under cultivation. Large scale devel-
opment of privately-owned land lying north and east of Unit B is now
under way with water supplied from deep wells.

Initially, almost all of the agricultural development was on a
cash-crop basis with the land being leased for cash or on a cash plus
ghare arrangement on private lands. To date, 157 of the farms lo-
ecated in the Unit B area have been filed on by veterans under the GI
Bill of Rights. Cropping results thus far have revealed no facts
that would operate to change the conclusions upon which this chapter
is hased. : :

There was, prior to 1948 when the first land was irrigated from
a deep well, no tilled land within the project boundaries. As noted
above, the lands were used largely for seascnal sheep range. About
4,000 acres adjoining the project on the north were dry-farmed to
grain in 1947 and 1948 by a land development company. Yields were
low; such dry-farming operations could not be economic except under
circumstances of high prices and unusually good ground moisture
conditions.

Land Ownership

Almost all of the project lands (over 98 percent) are Federal
Public Domain. They were withdrawn from homestead entry by reclama-
ticn withdrawal in 1908. For this reason, only a relatively small
acreage of private land lies within the project boundaries. State
and private lands in Unit A are included in the project azcreage but
those in Unit B are not. As noted in previous sections of this re-
pert, the cwners of private lands within the bourdaries of Unit B
will be provided an oppeortunity to be ineluded in the project during
the development stage.

The private lands, which constitute about 10 percent of Unit A
are for the most part Idzho State schoel grants--sections 16 and 36
of each township-=-which have been so0ld by the State to individuals.
The sale of these lands has occurred largely since 1946, when inter-
est in developing irrigation from ground water was arcused by inves-
tigations of the Bureau of Reclamation and private developments such
as the "(lawson" development enterprise.
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Agricultural Economy

Grazing Value

The Bureau of lLand Management of the United States Department
of Interior administers the Federal lands of the project area. 3Be-
cause of the predominance of sagebrush cover over most of the area,
it is estimated that 10 to 12 acres are necessary to provide one
month's grazfng for an animai unit. BSince the use of these lands is
limited by and large to seasonal grazing, their value for grazing is
low.

A major value of the project lands has been as a trailway. When
full project development occurs, use of the lands for this purpose
will no longer be possible. The advisability of providing a stock .
driveway through project lands has been considered. It appears that
this will be unnecessary sinee an existing county road will continue
to link the river crossing below Milner Dam with rangeland some 6
miles due north. From this point, sheep will be able to trail and
feed on public domain as at present.

County Finances

Minidoka County, which contains the major portion of the proj-
ect area, is in good financial condition. It had an assessed valu-
ation of approximately $9,000,000 for the year 1953. The tax rote
has been about $%4.00 per hundred dollars valuation. Roads, schools,
end other public facilities are in average condition for the general
area, which includes some of the most productive agrieultural Jand
in Idaho. ‘

Private Finances

The general vicinity of the project is ccnsidered to be a
desirable area in which to make loans. The Federal Land Bank, the
Production Credit Corporation, the Farmers Home Administration, and
private banks all operate in the area, making loans as regulred by
farmers. Farm mcrtgage debt iz not & disturbing factor to the
economy of the area.

The Farmers Home Administration loaned approximately $925,000
for land development work on the T2 units homesteaded in 1954,

General Economic Outlock

The Upper Snake River Valley is a rapidly growing and prosperous
area, The valley is known nationally for quality farm products and
fertile lands, and it is the home of the famous Idzhc potate. Idaho,
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in 1949 was the fourth largest bean producing state and 87 percent
of this $14,000,000 crop was grown in the five counties, Cassia,
Gooding, Jerome, Minidoka, and Twin PFalls, which are part of the
Upper Snake River Valley. This is alsc a mejor neet sugar producing
area with factories at Twin Falls and Paul.

The valley is alsc a recognized winter feeding center for sheev.
The feeding of beefl catile is of growlng importance as it offers an
outlet for beet pulp, hay, and feed grains. Dairy products, while
not of the dcllar-value magnitude of a ecrop such as beans, were
valued at nearly $5,000,000 in 1949 in the five counties named above.
With markets already established loecally for production such as this,
it appears that the economic outlock for the project area is
excellent.

Outlook for Few Development

When maximuo development of the North Side Pumping Division
occcurs under the proposed plans of the Bureau, including that of
privately-owned land in the Unit B area and adjacent, surrounding
private land, there will be a total of about 120,000 acres of new
land brought into cultivation, This acreage is nearly double the
presently irrigated acreage of Minidoka County, where 58,000 irri-
gated acres were reported in the 1950 Census of Irrigaticn.

The effect of increasing the irrigated land base by this large
amount is difficult tc predict, but it does appear that the economic
stability of the county and region should be assured to an even
greater degree than at present.

Existing Markets and Service Facilities

The towns of Burley and Rupert and the village of Paul, with
populations, respectively, of 5,900, 3,000, and 600, are all within
10 miles of the project lands. Each of these towns is served by
railroads and arterial highways. Moreover, each is situated for
‘sonverient service to separate parts of the projset, yet is within
reascnable travel range of the entire project arsa.

These three towns have available all necessary buying, selling,
and cormunity facilities. Upon development cof the project, these
facilities would need merely to be expanded to meet the new veolume
of business. It is not expected that any new towns will be developed
in the area,

A sugar factory located at Paul has ample capecity to take care

of any foreseeable increases in sugar beet production. This plant
and the one at Twin Falls are owned by the Amzlgsmated Sugar Company,
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and its operations are integrated to allow for shifts in beet-
producing areas.

Employment OQpportunities

The economy of the area rests entirely on egriculture. With
the exception of the limited grazing of desert range and a very
small acreage of dry-land grain, the dependence is on irrigated
agriculture. Because of the agricultural base, employment is
largely limited to seasonal work in fields and warehouses, and to
nsnal service enterprises in the towns of the area. The sugar
factory, a small potato starch factory, and a small flour mill are
the only nearby processing plants.

From present indications it appears that substantial oppor-
tunities for seasonal employment will exist after development of the
project, This will enable members of the farm operator’'s family not
required for farm work to earn money from off«farm employment. The
farmer himself, however, prcbably will not be free at the right times
to take muech advantage of these opportunities. The outlock for part-
time farming, therefore, is ncot bright because opportunities for
oceasional labor will be confined largely to periods of the year when
the pert-time farmer would be oceupied with his owvn farm work.

“Attitude of Local People‘To?ard the Project

There is tremendous local pressure for development of the
Minidoke North Side Pumping Division. Popular sinee the turn of the
century, this proposed development has the almost complete endorse-
ment of the people in Minidoke and Cassie Counties. No doubt exists
as to the favorable support for this project in the immediate areas.

ANTICTIPATED AGRICULTURAL DEVELCPMENT
It is anticipated that some 130 farms will be developed on Unit
A and 555 farms on Unit B. Thig large new farm community will arise

from & sagebrush desert, now almost completely devoeid of man-made
improvements and developments.

Yields and Land Use

Correlation Areas

As a basis for predicting yields, farm types and sizes, crop-
ping practices, and payment ability for water charges on the lands
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of the Forth 8ide Pumping Division, a similsr srea ncw farmed was
sought for study. A survey of the Sneke River Basin showed that
the scollis and general climatic conditions of lands east of Twin
Falls are sufficiently like the best project lands %o be used as a
pase area for class 1 lands. An ares just east of Jerome County
and one near Buhl were selected to serve as bases for determina-
tions on class 2, 3, and poorer lands of the project. The general
location of these correlation areas is shown in the Location Map
accompanying this report.

To obtain data on the correlation aress, farm records were
obtained from 20 to 25 farmers in a designated 5- to O-square mile
area in each correlation area. These farms were selscted by random
sampling but included in each case over half of the land and of the
farms in each area, The records were taken in the winter of
1946-47 by trained enumerators.

Crop Ylields

Orest care was exercised in setting up yield estimates, for
it was very apparent from the beginning of the scondmic and land
classification investigation that the North Side Pumping Division
is an area of high potentiality. Inasmuch as the Twin Falls tract
is not irn a project of the Burean of Reclamation, no crop census
cards were availlable. The major sources of data wsre the results of
the correlation area studies, and the data from the Federal Census
of Agriculture. The yield daia so obtained wers adjusted to the
project area, and the results were checked with the County Agricul-
tural Agents of Twin Falls and Minidoka Counties and with farmers
}iving near the project lands. Data used as a base for yield
estimates are shown in table 18 along with estimabted average yields
for Unit A, Unit B, and the project sverage.

In establishing yield estimates by land clasz (table 20) all
avallable data were utilized. The ylelds for class 1 lands were
based on the census and correlation area data for the Fwin Falls
and Kimberly precinct area. Yields for other land classes were
similarly based on comparsble areas., Unit and project area yields
shown in table 19 were arrived at by welghting yields by land class,
and by the acreage of each land class in the unit snd project as a
whole.
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Agricultural Economy

Table 19.--Anticipated average yields per acre
of maJor 1rrggated crops by land class

North Side Pumping Division
Minidcka Project, Idsho

. Unit | Yields by Lend Class
Crop . of . L : .
. Yield | Cimss 1 , Class 2 , Class 3 . Class &
Barley : Bu. @ 65 1 5§ : b5 : -
Wheat : Bu. : 50 : ko i 35 t -
Potatoes : Ows @ 185 + 165 ¢ - -
Sugar Beets : Ton : 18 : 1k - -
Bean Commercial : Bu. 33 : 30 : 28 HI
Peas : Bu. : 30 : 25 s - : -
Bean Seed t Bu. : 28 : 25 - i -
Red Clover Seed : Bu. Y5 Yo ¢ 3.5 ¢ -
Alfalfe Hey 1 Ton 5.0 b,o ¢+ 3.0 + -
Red Clover Hay : Ton 2.0 : 1.5 : 1.0 -
0.0 : 8.0 £.0

Pasture_ : AUM 1

-
FTY

’ N
Q

Irrigated Land Use

The project lands are well adapted to the crops now grown under
irrigation in the Upper Snake River Basin with the exception of
fruits and some seed and truck crops susceptible to late spring
frosts. The estimated distribution of crops in the project is . shown
in table 20 and is based on the normal crop distribution reported by
farm operators in the three correlation areas. The adjustment from
that shown in the correlation areas was made to provide a well bal-~
anced crop rotation designed to preserve 501l fertility and to con-
serve irrigation water.

The crop distribution is based on the farmers' most likely
selection of crops to be grown under "normel" conditions. This
distribution 1s different from present practices in that farmers
in the correlation sreas have dropped potato and sugar beet pro-
duction in favor of beans and peas; howsver, this shift is recent,
In addition to the ¢urrent high income from peas and beans, it
probably alsc reflects the disease and insect prgblems that arise
after a long history of potato and beet growing. The new project
lands can be expeqgted %o grow high~value crops during most of the re
payment period when need for high returps is greatest and before pro-
duection problems become acute. In setting up farm budgets to deter-
mine repayment ability, however, a more conservative cropping system
in line with that foupd in the correlation areas was followed.
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Table 20,~-MNormal crop distribution

Horth Side Pumping Division
Minidoka Project, Idaho and Correlation Areas

-
H4

Correlation Areas

a

o

a
.

North Side

Pumping Division

1/

.

s
i ..'i/

- :1€lass 1:Class 2:Class 3
Twin Falls:Hazeltom Buhl  : :

i/
3/

: Percent -Percent:Percent:Percent:Percent:Percent
Grain g t : : : :
Bal"ley H = H 5-? i - H 595 : 6:0 1030
Wheat ;3.0 5 1L, 12.6 + 6.5 & 7.0 10,0
fixed Grain : 2.2 p 1.3 e 2y - - -
Subtotal s 5.2 IS TISVTDT. TEGT - T30 2 20,0
Row Crops. ; ; ; : ;
Potatoes : 6.6 « 8,8 2. 17.0 ¢ 12,0 -
Sugar Beets : 6.3 . 0,3 0.k : 11,5 : 10,0 -
Deans Commercial : 25,9 : 28,2 ¢ 16,4 : 10,0 : 10.0 10,0
PE&S T 1100 H 1298 H 3:2 H 2»0 H 2'0 -
Subtotal s L9877 HOVT TIEL LS 34,0 o 10,0
Seed Crops s : : : :
Bean Seed ¢ 8.6 1.9 - 2,0+ 2,0 : -
Red Clover Seed - - : 5.3: 25 3.0 : 6.0
Sllbtotal H B.b J--9 H 5.3 H Li-ob b-o H buo
Forage Crops ; : : ;
AITaiTa Hay 2h.h » o2l £3.8 : 30,0 : 3L.0 : 36,0
Red Clover Hay . h.o 1.2 .7 s 2,5 : 3.0 + 6.0
Pasture . 5.5 s 3.l 28,0 . 8,5 . 9,0 . 20,0
Zubtetal : 33.9 26,7 ¢ BELETLILO ¢ L6060
Miscellaneous Crops i 2.5 o oLt 3.0 f 3.0 E 3.0
Total Cropped Acreage 100.0 100.,0 103,3 101.0 101,0 101,0
Tess Duplicated Acreage = - 3.5 1.0 1.0 1.0
100.0 100.0 . 100,00  100,0  100,0  100,0

et Cropped Acreage

)
£

Wormal crop distribution on 23 farm
approximates Class 1 land
Wormel crop distribution on 16 farm menagement survey records,
approximate Class
Normal crop distribution on 16 ferm managements survey reccrds,

managemend survey records,

and Class 3 land

approximates Class 3 and Class L land
7
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Agricultural Economy

Anticipated crop distribution is shown in bable 21, The list
of crope presented in the table is by no means exhaustive, for it
does not attempt to show 211 of the crops that are likely to be
grovn. A wide variety of garden, grass, and flower seeds as well as
seed potatoes, onions, lima beans, green peas {for use fresh, canned,
or frozen), and snap beans for canning could also be produced. With
such a wide range of crops from vhich to choose, project farmers
will be able to follow market trends and attain truily diversified
farming., In the course of time, a pattern of cropping dictated by
the crops found to be most profiitable will emerge.

Livestock

The production of livestock and dairy products will have an im-
portant place in the econamy of the new project. Because of the wide
adaptability to cash crops and the high yiklds obtainable, it is im-
probable, however, that livestock will be a major enterprise on class
1 and 2 lands. In budgeting, at lesst six dairy cows ars shown on
each farm type. It is believed to be sound practice to have that
many cows on every farm to consume at least a portion of the feed
grovn and to utilize available labor the year round.

Because alfalfa is a necessary crop in the rotation of these
farms, more hay will be grown then will be consumed by livestock on
the project. A good hay market exists, however, both for local use
and for shipment oui of the area. The feeding of livestock, both
sheep and beef cattle, in the area at present is based on this sur-
pluz hay producticn. It appears likely that this ftype of business
will increase in the future and offer an outlet for hay snd grain
produced on project farms.

Type of Farming

Cash~crop farming predominates on adapiable soils in the gen-
eral vicinity of the project. In the Twin Falls correlation area,
73 percent of the famms are classified as cash-crop farms, and the
balance are combination crop-livestock farms with 2 major source of
income from crops bubt with an important livesteck enterprise in
sddition. In the Hazelton correlation area, 84 percent of the farms
covered in the survey are cash-crop farms, and the balance is &
orop-livestock type. In the Buhl correlation area, which has largely
class 3 and 4 lands, the farms are aboubt egually divided between the
rrop-livesbtock and dairy types.

The indications are that the project farms will follow a pattern
similar to that of the spplicable correlation arems. On class 1 and
class 2 land, sbout 80 percent of the farms are expected 4o be of the
cash-crop type and 20 percent crop-livestock. On land inferior to
elass 2, dairy farms will predominate.
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Size of Farms

Practically all of thes project land is publicly-owned and sub-
ject to the findings of the Secretary of the Interiocr as to the
size of farm units which will be opened for settlement. The privately-
owned land which is included in the Division will be subject to the 160-
acre limitation unless special legislation is passed limiting size of
farm on privately-owned land tc that cemparable with those on public land.

Two major criteria were zpplied to the determination of size eof
farms: (1) the situetionin comparable areas, and (2) the size necessary,
by land class, to make possible 2 net farm income high encugh to permit
reasoneble returns to the farmer and to pay the estimated water charges of

the project.

The average ”mount of land in irrigated farms in Twin Falls County
in 1939, according to thes Census of Irrigetion, was 120 acres. The
modal size (table 2?) falls in the size range *rour of 70 to 9% irrigable
aere$, Disregarding farms of less than 30 acres as being part-time and
snbsistence units, 1t is fzund that 32 percent of the farms T211 in the
modal group in 19ﬁ5 Twenty-four percent were smaller and Ll percent
lsrger than the modal group. The modal groups in the correlation areas
{table 22) are the same as for Twin Falls County.

Table 2Z,--iange in size of farms - correlztion areas

Worth Side Pumping Division
Yinideka Project, Tdaho

Range in Irri-’Twin Falls County . Correlation irea Data 2/
gable Acres ° Census Data 1/ ° =

; 1540 !19h5?19505'rwin Falls: Hazelton : Buhl
: {Wumber): (No}:(No, ) ARWIRLT e (Humber) + (Mumber)

Under 2 Popgg P oag3iohl 0 0 1 Qg
10-29 Top35 b op17i1TL 0 1 : 1
30-49 oMl ¢ 376°300 ¢ L 2 : I
S0-69 toA5y ¢ 152913y ¢ 5 : 1 t 0
7099 690 f 72RiERR R 6 i 8 : 7
100139 333 *aL8340 ¢ 1 : 5 : 3
140-179 Po315 P o309:313 7 3 ) tg
180-4L99 i 258 *o28lt338 ¢ 3 ' 2 G
500 and over - 62 ¢ LGP o9l ¢ 0 : 0 O

TOTAL 12,117 28T "2‘6‘2‘3 22 i 19 Y

1/ Census deta include 211 farms in the county, but only 3 pergent
=  are not irrigated,

o/ These data do not include part-time farms,
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¥Wet farm income, and conseguent abllity ito pay waber charges
varies with size of farm. If a certain level of incomes i3 necessary
to provide arn adequate standard of living and to pay water charges,
the size of farm can bs adjusted upward within reasonable limits,
to compensate for poorer classes of land, In the farm budgets sub-
sequently presented, farms of variousz sizes by land class and type
of farm are praesented.

Initial recommendations for determining size of farms by land
class presented herein were vased on the data shown above, farm budget
data preseanted subseguently, and the findings of a spescial committee,
This committee included representatives of the RBranches of Operaticn
and HMaintenance and Project Flanning of Region I of the Bureau of
Reclamation, the Extension Service, and the Agricultursl Experiment
Station of the University of Idaho, and the Farmers lome Administration,
Department of Agriculture. Thosz recommendations were:

1, Only full-time, family-size farms should be laid
oult on the Forth Side Tumping Divisicon,

2, Vn fzrm shonld he composed entirely of Class 2
land,

3, If it is permitied by law, it would be desirable
to include noncontiguous land in farm units in order to
make proper use of (Class 3 land,

i, When the topography end other facteors are Tavor-
able, farm units should be laid out on the basis of the
common rechtangular survey., IHowever, when advantages can
be gained from the standpeint of farm crgenisation or
operation, departure should be made from the rectqngular
survey or regulcr subdivisicns,

5. The average size of ferm on Class 1 land should
be approximately 80 arable szcres, Individually they should
not vary more than 5 percent below this size to 15 percent
above.

4, The average size of farm on Class 2 land sheunld
te about 100 zreble acres, Individually they should not
vary more than 20 percent, either smaller or larger, from
this size.

7. VUhere Class 3 lends are involved, they should be
corbined with at least &0 acres of Class 1 land, or the
equivalent therzof in Class 2 (75 acros),
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~

8. TIn combining various classss, 2 acres of class 3 may
be gubstituted for 1 scre of class 1 and 1.25 acres of class
2 for 1 acre of class l.

g, Class 4P lands should be excluded from a paying class
and considered nonirrigable.

In 1954, the Size of Farm Committee met to reconsider, in light
of operating sxperience, the recormendations set forth above. As a
result of its re-evaluation, the Committee recommended that as a mine
jmm, farm units to be laid out in the future should be not less than
90 acres in size in terms of class 1 acreage eguivalents, and that in
determining acreage egquivalents, 1-1/4 acres of class 2 would con-
tinue to equal 1 acre of class 1, but that the acreage equivalent of
class 3 lands should be reduced from 2 acres to 1»1/2 acres except
where topography is a limiting factor. In such cases the individuals
laying out the farm units and reviewing them should use judgment in
determining suitable adjustments.

This new recommendation made by the Committes results in some
significant changes from previous eriteria followed. These changes
are:

1. Inerease in the minimum size of farm from 76 to 90
acres, class 1 equivalent.

2. Change in the conversicn ratio of class 3 to class
1 from 2 acres to 1.5 acres.

3. A parrowing of the range of sizes between land
classes,

L, Elimination of the requirement that class 3 land be
combined with better classes of land in farm units and thereby
make it possible to lay out farm units entirely comprised of
class 3 land.

The method of implementing the recommendation was considered. It
was polnted out that it would, of course, be impossible to change the
size of the 157 units for which public notices have already been
issued, and further that it would cause considerzble delay if changes
were made in the other 150 farm urits already .leid cut.

For the balance of approximately 400 urits that are not yet laid
out, it was agreed that the recommendation would be followed. I was
concluded that if problems were encountered in the layout of the
balance of %00 units, the Bureau would review them with local repre-
sentatives of the Farmers Home Administration and the University of
Idaho and base action on the recommendetion of the group.
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Farm Development and Settlément

Tarm Development

The process of converting raw, sagebrush-covered land to pro-
ductive farm units is a difficult and costly task., Experience on near-
by similar lands has been used, so far as possible, as a criteria in
estimating development costs.

The sagebrush cover is thick on mest of these lands. Experience
has shown that it can be plowed and windrowed for burning satisfact-
orily for about $3.00 per acre, This low cost can he attained only
by use of large power equipment on an extensive scale.

%ven though much of the land will require only a small amount of
leveling, 1 t appears that some light grading will be necessary on most
tracts to fit them for efficient irrigation., Through the use of grad-
jing equipment, & unit cost of 4,00 per acre average for the project
should be sufficient.

Refore the first crop is seeded, it will be necessary te replow
or disc the land and tec float it. The cost of this cperation will
vary by land subclass, but the cost shonld not exceed 30,00 per acre
if it is done on an extensive scale on a contract basis throughout
the project.

Farm ditches and irrigation control structures shruld be of good
gquality and adequate to insure efficient use of water. Indications
are that this cost will vary from $5.00 to $15,00 per acre and will
avorage about #10,00 per acre,

Land leveling, floating, and the placement of farm ditches and
control structures will require accurate engineering surveys, The
cost for this purpose and for contingencies was estimated at an
average of $2.60 per acrs in the report on Problem 2, Columbiz Basin
Joint Investigaticns. For the Heorth 3ide Pumping Division these
costs are estimated at §2.50 per acre,

The averags costs, by items, for preparing the land for irri-
gation, as outlined above, are:

Clearing sagebrushs. o + « & o 4 = = & & $ 3.00 per acre
Light Grading .« o« & o o « o » o s 5 o @ 4,00 per acre
Plowing and floating . .« 5 o 2 » o o 8.00 per acre
Farm ditches and structures . . + « o » 10,00 per zcre
Engineering (Includes Coniingencies). , 2.50 per acre
Total Cost . v v 4 & & & $27,50 pesr acre
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The cost of developing a farm from sagebrush cover to full
production is not confined to the items listed gbove. A very ime~
portent cost is cccasioned by the time it takes to clear, level,

" and bring into production the entive unit.

The North Side Pumping Division will have annual operating costs
of about $8.72 per acre. Beezuse of this high annual cost, it ap-
pears that these farms should be placed in full production as soon as
possible. The faster such full production is attained, the less
will be the cost to the settlers through unrealized income.

To speed up development as much as possible, to obtain the lower
costs and greater efficiency of large power machines, to enable set-
tlers to make fast and satisfactory progress, to make it possible for
settlers to pay the high operation and maintenance costs, to aid the
settler in meeting the cultivated-land reguirement of the Homestead
Law so that the land can be patented as soon as possible, and to
shorten the period of farm development, it is believed that the
Bureau of Reclamation should mske every effort o a2id settlers in
the rapid development of their properties.

Opportunities for New Settlement

The ultimate development of the North Side Pumping Division will
provide for approximately 695 new farms, 130 on Unit A ard the balance
on Unit B. This estimate is on the basis of full-time Tarms of the
sizes recommended previously in this section. Assuming a farm family
size the same as for the Minidoka Project in 1350 (4,0 persons per
occyupied dwelling), there will be 2,780 people living on the farms
of the project, while until recently there were none.

Settlement Problem

It appears that the range of difficulties facing new settlers on
the North Side Pumping Division will be similar to those faced on all |
reclamation projects. Marketing, purchesing, and social problems
will be minimized because of nesrby well-established towns such as
Rupert and Burley.

Public services such as roads, schools, telephone service, and
mail routes will have toc be established. Power systems in addition
to the trunk lines associated with the project also will have to be
extended in some instances. The population of the area is expected
to be sufficiently compact to make the provision of these services
econamically feasible by both public bedies and private utilities.

Domestic water will be & problem for sech settler or group of

settlers to solve individually. A common domestic water supply
system for the projsct as a whole is not contemplated. It is believed
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practical, however, for at least two families to share a common
wéll., The high cost of drilling to the depth of potable water,
175 to 350 feet, makes such cooperation attractive if not impera-
tive for new settlers.

A problem peculiar to lands which rest on lava beds, such as
those of the North Side Pumping Division, is the facility with vhich
the underground water supply can be contaminated. The scil mantle
is shallow in many areas, and raw sewage can readily {low through
cracks in the lava to the underground watsr supply. Sepiiec tanks
should be used for zll domestic wastes, and no sewage should be dis-
posed of by dwmping into drainage wells.

The estimated capital reguirements for seversl representative
farms are shown in table 23, Tn addition to these requirements,
settlers will need credit Tor farm production expsases and for
family living during the development: period when expenses are likely
toc exceed income.

The demend for adequate credit will be grest on this project.
A1l of the public land will be opened for sehilsment to qualified
veterans of World War II. These men, of course, will have to possess
the minimmm amount of cash or equipment reguired by regulations to be
promulgated by the Bureau of Reclamation, but they will probably not
have acguired much more than the minimm smount of capital necessary
to gualify since their average age will be low,

The lands, being newly homesteaded, will nof be patented for at
least one year and probably thrse yesrs or more from time of first
entry. Under Public Law 361, enacted by the 8lst Congress, October
1049, it is now possible for entrymen on Bursau of Reclamation proj-
ects to obtain Federal sssisgtance loans for bulldings and improve-
ments on entered land prior to proving-up en the lznd and recelving
a patent. -

Settler Qualifications

A major premise in this report on economic feasibility is the
basing of yields, cropping program, net income, and ability to pay
water charges on fully developed lands. The ability of the settler
to bridge the gap betwesn the raw land and the fully develcped farm
is a problem deseerving major considerstion.

The qualification of settlers varies from project to project
and 1s set for sach by an examining bosrd. To protect both the
settler and the ilrrigation district, the following suggestions are
made:

1, That the usual gualificaticons regarding character,
industry, health, end farm expsrience be reguired. Those
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Tablz 23.--Estimated capital requirements for
repressntalive farn units

¥inidoka Project, Tdaho

Horth 5ide Pusping Division

Ttem of investment

Capital Requirements for Selected Units 1/

. 60 Acre Dairy__f
* Crop Farm :
mudget 14}

. Crep Farm

86 icre Crop'SBO Acre Dairy-
Farm
(Budget 2-2) (Budget 2-3)

f Class 1 Land f Class 2 Land | Glass Land
t Dollars Dollars : Dollars
Tand : - :

(Farm Development) : 1,584 2,112 2,112
Domastic Water System SSP u;D 850
Twelling : 400G 3,000 : 3 000
3arn : 550 £50 : ’996
Cther Farm Buildings 59L : 5L : 426
Tences e : 475 : 475
Original Cost of .

¥zchinery and Bquip- :

menb l;,308 : 4,308 : 1,630
Livestock 637 : 637 : 1,73k
Total Investment . 11,963 . T12,526 1y, he3
Son-Cash Cost : 1,532 1,806 2,236

.gash. Cost : 10,13 F 10,720 ©12,187

lf Capital costs based on 1939-19L); average prices.
would be greatly increased if purchases are made during a period
of high prices such as 19%h. :

115

These costs

A&B 257



Agricultural BEconomy

palled for in Public Amnouncement No. 7, Coclumbia Basin
Project, Washington, November 21, 1951, are cited as a
good example.

2. Capital reguirements should be as high as prac-
ticable. At least $4,000 in net worth is believed to be
necessary unless land development such as clearing and
leveling has been performed, in which case $3,000 would
suffice, This is a bare minimm and would nesd to be
supplemented by adequate long-term credit.

The recommendation has been made in this report that varicus
sizes of farms be provided. Because of this variation in size, which
will have a strong effect on the type of farming to which the unit
ig adapted, it is believed best to glve the succassful applicants a
free choice of units so far as practicalble.

Farm Improvements

The cost of farm buildings and improvements will depend to a
considerable extent on the time in the eccnomic cycle when the build-
ing is done. For this report, the period 1939-4% has been used for
all farm price ard cost data. Ancther factor in determining the cost
of farm improvements is the type of farming.

The total cost for farm buildings and fences varies in the bud-
gets presented subsequently from about $5,500 to $6,200. Major items
included are: house - $3,000; domestic water system (1/2 interest
in & deep well) - $850; chicken house - $150; garzge and machine
shop - $450; barn - from $550 to $1,175; hog house - $75; and fence
(for an 80-acre general crop farm) - $475.

The full line of improvements will come slowly on many farms
but at mature development this project should, on the average, have
adequate housing and farm buildings about as shown. One of the out-
standing charscteristies of the Twin Falls correlation area is the
preponderance of neat, adeguately built-up farmsteads. Houses and
barns in that ares are not large, but are well built and sufficient.
They reflect the high income-producing ability of the land. Compar-
gble improvements are expected on the lands of the North Side Pumping
Divisior inasmuch as they are similar ir productive capacity.

Representative Farms

The wide adaptability of cropping possible on the project lands,
yield potentialities, size of farms, market outlets, =od settlers®
problems have been discussed. On the basis of the dats presented, a
mmber of farm budgets have been prepared for btypiesl units on each
of the three land classes. Various conbinations of enterprise have
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been used, and the effect of change of farm size has been shown on
each class of land.

In selecting typieal farms, a workabls land-use progrem has
been followed, including a degsirable crop rotetion designed to
conserve soil and water. All livestock enterprises are keyed to
the cropping program, and attention has been given to obtaining a
reascnable use of operator and family labor.

‘Price and cost data are based on the 1939-4l average for
comparable areas in Idaho. These data are largely from the Bureau
of Agricultural Econcmics and the University of Idaho. Basic data
were adjusted to anticipated conditions, where necessary, to achieve
a reasonable balance between prices of different commodities. An-
ticipated prices, based on the 1939-4h averzge, are showm in table
2h, All costs used in the farm budgets are based on the same
period.

The following per-acre values have beéen used for the various
classes of land: class 1, $100; class 2, $80; and class 3,
$60. These values reflect the worth of the land at mature develop-
ment during a period similar to the 1939-44 base price period.
Moreover, they include development costs.

Allowance for debt service has been computed at the rate of 3
percent on the total wvalue of the Jand and on the inventory value
of buildings, machinery, livestock and feed on hand. The inventory
value of bulldings and machinery is considered to be 50 percent of
new cost. Livestock is wvalued at the market price. Feed inventory
is 25 percent of all Teed fed on the farm.

Clags 1 Land

A1l farms on this land class are expected to raise cash erops.
About 80 percent of them will be devoted slmost exclusively to cash
crops while the other 20 percent are expected to be crop-livestock
farms. Two sizes (60-and 80-acre units) of farms were budgeted for
class 1 lands. Crop-livestock farms are expechted to occur largely
cn the smaller units.

The variations in cropping preograms, size of livestock enter-
prises, farm income, farm investment, and the amount of labor per-
formed by the operator and his fawily on six typical farms on class
1l land are shown in table 25. A sample budget summary sheet show-
ing details of the operation of the 60-acre crop farm (budget 1-4
is included as table 26),
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Table 2k.--Anticipated farm commodity prices

Worth Side Pumping Division
Minidoka Project, Idaho

T T - T
' -

Average Ant1c1-‘ ¢ .
Commodity Uhlt "1939-4h * pated : Condition of Commodity

Prlce l/ Price f at Time of Sale g/

T -Dollars -Dollars=

Corn *Ba, ¢ 1.00 * 0,90 ° Bulk delivered

Wheat "Ru. ' 0.94% * 0.95 * Bulk delivered

Oats *Bu, ° 046 ° 0.47 * Bulk delivered

Barley ‘Bu. © 0,64 0.68 * Bulk delivered

Alfalfa Hay *Ton * 1. 103/ 10.00 ‘ Loose in stack

Clover Hay ‘Ton © 9. 553/%  8.50 ' Loose in stack

Peas, dry ‘Cwt.? K.0L ' 4,00 ¢ Bulk, cleaned and delivered

Beans, dry fewg.t k12 ¢ hLQo f (leaned and sacked, delivered

Sugar Beets “Ton © 6.89%/% 7,505] Delivered to veet dump

Potatoes ‘mwt.t 1.27 © 1.00 ° Marketable potatoes, bulk at farm
. Onions, dry ‘Cwt,' 1.06 | 1.00 ! Marketable onions, bulk at farm

Red Clover Seed IBu. * 12.10 : 12.00 : Cleaned and sacked, delivered

.
e

Beef: : : : :

Grass Tat w8, 586/ 8.00 ¢ Delivered to car or to local packer
Feeders Cwhk.t T, 927/ 740 ' Delivered to car or te lecal pecker
Cull Cows Cwk.r 5. 9&7/ 5.50 ! Delivered to ear or to local packex
Veal *0wh,? 10.00 * 9.30 ¢ Delivered to car or to local packer
Bheep: : : : :
Larbs owt.d 9.78 ! B.90 ' Delivered to car or to local packsy
Cull Ewes ‘owt.> 5.20 + L.75 ¢ Delivered to car or to local packer
Wocl Th., ¥ 0.35 * 0,30 ° Sacked and delivered
Hegs: : : :
Barrows & GiltsiCwt.' 10.02 ' 9.50 ! Delivered to car or to local packex
Packer Sows ‘owt,t T7.41 Y 7.00 ' Delivered to car or to local packer
Chickens: tLb, 04169 P 0.17 ¢ Delivered to local processor
Ezas ‘Doz.? 0.255 ¢ 0,26 ° Delivered to local buying station
Butterfat: : : : :
In Whele Milk :1p. ¢ O. 52§/ P 0.45 ¢ Fluid and factory milk, deliversd
In Sweet Cream @ = 0. 399/ t0.38¢ Dellvered at crepmery

(Footnotes on following page)
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Footnotes to table 2k.--Anticipated farm commodity prices

Except vwhere otherwise noted 1939-194k average prices were
developed from published and unpublished materials of the U. 5.
Department of Agrieulture, Agricultural Stetistiecs Division,
Buresu of Agricultural Economics, Boise, Idaho.

"Delivered” means hauled by the farmer to the usuel place of
sale, such as warehouse, elevator, or railrcad car.

Prices of various kinds of hay were estimated with "all tame
hay" price and the proportion of each kind produced &s a basis.
In Idsho approximately 86 percent of all tame hay is alfalfa,
the other 14 percent being almost equally divided between
clover and grain hay.

Includes War Food Administraticon payments made to growers in
1943 and 1944, Does not include annual payments made under
the 1937 Sugar Act. If the latter were 1nc1uded the 193%-
194l average price would be $9.10. ;

Assumed to inelude government payments.

"A11 beef" price as published by U. S. Department of Agricul-
ture, Division of Agriculbural Statistics, Bureau of Agricul-
tural Economics. In Idaho, the "all beef" price centers around
the grass fat price.

The spread between grass fat, feeder, and cull cow beef prices
was based on data in Problem 2, Columbila Basin Investigations.

Calculated from U. S. Department of Agriculture price per
hundred weight for whole milk using 3.95 percent butterfat.
Does not include wartime subsidy.

U. S. Department of Agriculture "all cream” price is used as

the sweet cream price, because a very small percentage is sour
cream, Does nobt include the wartime subsidy.
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Table 25,--Faim organizetion and financial summa.ry

for farms on class 1 land

Horth Side Pumping Division
Minidoka Project, Idaho

Class 1 Land Dairy-
. . — . Crop
Ttem .Unit, Crop-Dairy Farms . Farm
©o1-1f 12l 1-3 faek D15 D o1-6
Arable Farm Acreage + Ac.: 80,0 : 80,0 :; 80.0 . 60.0 : 60.0 : 60.0
Romds, right-of-way,etc.: Ac.: 3.2 : 3.2 : 3.2 ; 2.4 ; 2.4 : 2.4
Trrigable Farm Acreage : Ac.: 76,8 : 76.8 : 76.8 : 57.6 : 57.6 : 57.6
Farmsteads, ditches,etc.: Ac.: 4,8 : 4.8 : LB : 3.6: 3.6 : 3.6
Net Irrigable Farm Acreage: Ac.: 72.0 : 72.0 : 72:0 : 5%.0 : 54.0 : 54,0
Irrigated Crops: : : : : :
Potatoes : Ac.: 20,0 ¢ - 10.0 T - 0 -
Sugar Beets t Ac.r - 110,01 - 1o~ @ T 7.1
Beans : Ac.: 10.0 & 20,0 : 20,0 : 14,8 : k.8 : 1h.1
Grains : Ac.: 10.0 : 10,0 : 10.0 ¢ TF.h: T4 7.1
Alfalfa s Ac.: 27.h : 27,4 ¢ 27.5 : 19.8 1 19.8 ¢ 16.7
Pasture : Ac.: L. b6 : k6 : L6 : LEE: 9.0
Livestock: : :
BDairy Cows : No.: 6 & & 16
Brood Sows : Ho.: - - - - - 1
Finangial Sunmary: H : : : : : :
Gross Farm Income :Dol.: 6,522: 5,ibb: S h6h: L,071: 3,834 k4,341
Farm Expenses 1/ :Dol.: 3,752: 3,166: 3,263: 2,654: 2,57h: 2,839
Net Farm Income :Dol.: 2,770: 1,978: 2,201: 1,h17: 1,260: 1,502
Farm Privileges :Dol.: Lho2: kop: ho2; 4oz ho2: W20
Net Femily Farm Barrings:Dol.: 3,172: 2,380: 2,603: 1,519: 1,662: 1,922
Debt Service g/ :Dol.: 353: 390+ 393 335: 332: 385
Net Family Farm Equity : : : : : H :
Barnings 3/ :Dol.: 2,779: 1,990: 2,210: 1,k84k: 1,330: 1,537

Average Ferm Invertory E/ :Dol.:13,090:12,892

Tabor by Operator and
Family

+Days:

276

: 25k

113,000

-

s 266

+11,166:11,058:12,836

227 ¢

219+ 329

(Feotnotes on following page) '
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Agricultural Economy

Footnotes to table 25.--Farm organization and financial svmmary

for ferms on class 1 land

Includes irrigation water charge of $11.00 per acre on the "Irri-
gable Farm Acreage.”

Assimed to equal 3 percent interest on the "Average Farm
Inventory."

Return to the farm family for labor and management and for its
equity in the farm after paying assumed water charges of $11.00
per acre. This amount would be available for family living,
savings, and related purposes.

"Average FParm Inventory" congists of the following items:

(1)
(2)

(3)
(1)
(5)

Lard value. {(See discussion in text of report.)

The depreciated value of all farm buildings, including the
farm water system (based on 50 percent of original cost).
The depreciated value of machinery and equipment (based
on 50 percent of original cost).

The estimated value of feeds on hand (based on 25 percent
of all feeds produced and fed on the farm).

The ncormal value of all livestock.

121
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Agricultural BEconomy

Class 2 land

_ The types of farming anticipated on class 2 land are similar
to those of class 1 land., Yields are expected to be somewhat lower,
and costs of developing and handling the land will tend to be
greater. The effect of this combination of circumstances will be
reflected in differences of income per ascre for like crops rather
than in a shift in cropping as between class 1 and class 2 land.

Five budgets are sumearized in table 27 to show the income-
producing ability of various sizes and types of farms on class 2
land. It will be noted that no 60-acre fmrms are shown, but that
two budgets for 100-acre farms have been prepared. This shift in
farm size is due to the need for larger units of class 2 land to
return sufficient income to make possible the payment of annual
water charges and at the same time return to the farmer a satisfac-
tory level of living after all costs are paid.

Detailed date on organization, inecome, and expenses of an 80-
acre-crop-livestock farm on class 2 land {(budget 2-3) are shown in
table 28. It is expected that only about 20 percent of the farms
cn class 2 land will be of the crop-livestock type, but the organ-
ization is typical of this.type on all classes of land.

Class 3 Land

As noted above in the recommendations regarding the size of
faym, there will be relatively few farm units composed entirely of
class 3 lard, sines only about 17 percent of the total arable land
in the entire preject is class 3. It is widely scattered and does
not oceur in blocks of any great size, exceph in the extreme north-
ezstern portion of Unit B. Four budgets have been preparsd for
farms on thie land class (table 29). An additional budget (No. 2,
3-1) is also presented to show the effect of substitubting 20 acres
of elass 3 land for a like smount of class 2 land.

Clags 4P Land _ -

Class 4P lands were mapped in the original classification. How-
ever, since tha%t time, as noted above, it has been recommended that
such lands be excluded from farm units. Therefore, such lands will
be considered as nonirrigable and a watsr supply will not be provided
for them.

Combination of Land Classes

It is roughly estimated that, for the project as a whole, about
kO percent of the farms will be almost entirely composed of class 1
land, 20 percent of class 2 land, and 5 percent of class 3 land. The

12k
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Azricultural Econdry

Takle 27.-=-Farm organization and financizl summery

for farms oa Class 2 land

North 5ide Pumping Division
¥inidoka Project, Idaho

Ttem

Class ? land

Crop=lairy Farms

2.l

Arable Farm ficreage :
Roads, rights-ol-way, ete:

Trrigable Farm Acreage :
Farmsteads, ditches, etec.:

Wet Irrigable Farm Acreafe .

Irrigated Crops: : o
Potatoes :
Sugar Deets
Reans -

Crain
Alfalfa
Pasture

Livestock: :
Dairy Cous :
Prood 3ows :

Financial Summzry. 2 .
Cross Farm Income Dol
Farm lxpensec }7
Net Farm Income <Dol,:
Farm Privileges :Dol,:
Fet Family Farm Earnings :Dol,:
Debt Service E :Dol, :
Vet Family Farm Equity :

Eernings 3/ :Dol,:

Average Farm Inventory «Dol,: 11

Labor by Operator and

Famlly 1Daw ;

100,0

4.C ;

PG

.C_O :
6,0 .

5,863';
3}807 H

2,056
Loo

2,158 :
393 =

wo =

a ar

2,065 1
£ 13,093

26h -

e op Jen as fwd aa

{Footnotes on following page)
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Agricultural Economy

Footnotes te table 27,-~Tarm orpanization and financial sumery for
farms on Class 2 land,

1/ Includes irrigstion water charge of $1L1,0C per acre on the
"Trrigable Farm Acresge",

2/ issumed to equal 3 psrcent interest on the WAverage Farm
~  Inventory®,.

3/ Return to the farm family for labor and management and for its
aquity in the farm after paying &ssumed water charges of $11.,00
per acre, This amount would be available for family living,
savings, and related purposes,

i/ mAverage Farm Inventory" consists of the following items:

(1) Land Value. {See discussion in text®of report).

{2) The depreciated value of all farm buildings, including the
farm water system (based on S0 percent of original cost).

(3) The depreciated value of machinery and equipment (based on
50 percent of original cosi).

(4) The estimated value of feeds on hand (based on 25 percent
of feeds produced and fed on the farm).

(5) The normal value of all livestock,

126
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mm budget surmary

iry-crep farm, land

Footnotas to table 20 ,--Tz
‘ 80-acre da
class 2

Sutteriat sold in whole milk

- e - .
arm shire onl

L S

farm inventory will pay i

indebtedness,

Dozs not include approximetely L3 davs of

Two hnndred pounds Io
halance In whole mill

lelor hirad on a nieceworl: basis,

o2
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aAgricultural Economy

Table 29,--Farm organization znd financlzl swmary

for farms on Class 3 land

Korth Side Pumping Division -
Minidoka Project, Idaho

‘Mized

Class 3 Land { Land

P : ‘Class

Ttem :0nit!  gropuDairy ,  Dairy-Crop *Dairy-

: ; * Crop

t 3.2 o 3Ll ot 321 ot 3-3 :2,3-1

: : : : ,1./
Arable Farm Acreage tAC, 80,0 ; 120,0 ; 8G.0 ; 120,.0 ; 100,0
Roads, right-of-way, etcifc. 3.2 ¢ L8 3.2 ¢ ha8 = h.0
rrigeble Farm Acreags she, 1 76,8 ¢ 115.2 ¢ 76,8 : 115.2 : 96.0
Parmsteads, ditches,etc :dc. b.8 : 7.2 ¢ L8 T.2 = 6.0
Net Irrigable Ferm creage:hc. : 72,0 : 108,0 ;72,0 1 108,0 ¢ 90.0

Trrigated Cropss : : : : :
Sugar Beetis ' sAc. @ - - - - P2
Beans the. ¢ 22.7 ¢+ 3L.T 2l.3 : 32,1 : 241
Grain sAc. + 11,3+ 17.3 ¢ 10.7 ¢ 16,0 ¢ 12.C
Alfalfe shc, 30,6 480 240 . 36,2 27,7
Pasture sAc, ¢ 3.0 8,0« 16,0 23.7 ¢+ 17.0
Livestock: : s : : ;
Deiry Cows :No. 6 I 8 . 18
Brood Sows _ Mo, - - 1 2 2

. -

Financial Summary

Gross Farm Inco?e :Dol.:

Farm Txnensas £ :Dot,

Wet Ferm Income .Dol. .,

Farm Privileges .Dol.. .

Net Fanmily Faym Earnings,Dol,, 8LL . 1,367 o3, 1,k89 ., 2,080

Debt Services .Dol, . 29L . 36k 332 . L6 ., 1,50

Net Pamily ﬁ/ :Dol,, 550 . 1,003 , 511, 1,063 . 1,632

Earnings : : : : s .

Average Farm Inventory 2/ :Dol.: 9,789 ¢ 12,129 ; 11,054 . 1i,207 . 15,004
Labor by Operztor and : : : s : :

Family :Days: 252 288 314 3591 387

(Footnotes on following page)
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Agricultural Econcomy

Foctnctes to table 29,--Farm corganization end financizl summary
for farms on Class 3 land

1/ Farm consists of 80 zeres Cless 2 land and 20 acrss Class 3 land.

2/  Includes irrigation water chargs of §11.00 per acre on the
"Irrigable Farm Acreags".

3/ hssumed to equal 3 percent interast on the "Average Farm
- Inventory".

i/ Return to the farm family for lakor and management and for its
squity in the farm after paying assumed water charges of $11,00
per acre, This amount would be available for family living,
savings, and related purposes,

5/ "Average Farm Inventory" consists of the following items:

(1) Land Value, (See discussion in text of report).

(2) The depreciated value of all farm buildings, including the
farm water system (based on 5C percent of original cost),

(3) The depreciated value of machinery and equipment (based
on 50 percent of original cost),

(4} The estimated valus of feeds con hand {based on 25 percent
of &all feed produced and fed on the farm).

(5) The normal value of all livestock,

130
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remaining 35 percent of the farms will have varying propertions of
the three land classes considered as irrigable. The amount of such
clazs 3 land included in combination with other land will depend

upon the amount required to meet the recommendations regarding size
of farm. In combining various land classes in farm units, it has
been agreed that 1-1/2 scres of class 3 land will equal 1 acre of
class 1; and that 1-1/L acres of class 2 will egual 1 acre of class 1.

ANTICIPATED CAPACITY FOR PAYMENT OF WATER CHARGES

Capacity for payment of water charges, as presented in this re-
port, is the residual of net farm eguiiy earnings after a reasonable
deduction has been made as an allowance for family living. The
amount so determined is available for wabter payments without encrocach-
ing on normal operating costs and debi service payments, or on a rea-
sonable level of living for the operator and his family.

Family Living Allcwance

Bureau of Reclamation procedure specifies that $1,500 be ear-
marked for family living ocut of net family farm earnings hefore pay-
ment capacity is computed. This amount includes farm family privi-
leges such as farm-produced focds, livestock and livestock products
used in the home, and an allowanee in lieu of rent for the dwelling.
Farm privileges are expected to average about $400 on the North Side
Pumping Divisicn, leaving $l,lOO cash for living costs and savings.
This amount, based on prices and costs of the period 1939-Lk, is
believed to be a minimum for the types of farms which will be de=~
veloped on this preoject. Caghecrop farmers must expect an average
return of at leasi this much to compensate for the risks involved.

Payment Capaclty

Payment capacity in the amount available for water charges
under defined "normel"” conditions. The amount variss by size and
type of ferm and by land class (table 30). Many other variables, of
course, can affect it, but, under "normal" conditions, a farmer with
average managerial ability can achieve the results shown.

On clase 1 lands payment capacity varies from $27.66 per acre
to $8.06 per acre. The highest return would be on a cash-crop farm
growing potatoes 2 years in a T-year rotation. It is not expected
that many farmers will elect to use as high a proportion of their
land for this rather speculative crop as is shown in budget 1-1.

The lowest reburns budgeted were on a cash-crop 60-zcre farm. Oper-
ators of farms of this size mey be expectsd to farm meore intensively

131
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Agrienltural Economy

- Pable 30.-~Capacity for payment of water charges,
by land class and type of farm

Hortk Side Pumping Division

HMinidoka Project, Ideho

e/

:Net Tarm: Family

TPayment Capacity

Lznd Class 1/
Representative : Farm ¢ BEquity * Living
Farms : Budpet :Zarnings:Allowance:, T /‘ T

tPer Tarm: Per Farm:® o - ofh - %cre
: umber : Dollars.: Dollars : Dollars ; Dollars

ILand Class 1 : : :
8C icre CropeDairy : 121 3,624 1,500 . 2,12L . 27.56
¢ Acre Crop-Dairy : lw2 ¢ 2,83%; 1,500 : 1,335 : 17.38
80 Acre Crop-Dairy : 1-3 +  3,055: 1,500 : 1,555 : 20,25
60 Acre Crop-Dairy . -4 : 2,118: 1,500 : 618 . 10,73
60 lLere Crop-Deiry -5+ 1,9Ch:. 1,500 ; Lél . 8,06
60 Lere Dairy-Crop : 1-6 2,171: 1,500 : 671 : 11,65

Land Class 2 : : : : :
80 icre Crop-Daivv . 2-1 . 2,660 1,500 . 1,360 ., 17.71
80 Acre Crop-Dairy 2=2 : 2,405 1,500 ; %05 . 11,78
80 Acre Dairy-Crop : 2-3 :  2,299: 1,500 ; 799 ¢ 104D
100 Acre Crop-Dairy 2-L4 » 3,121, 1,500 : 1,621 ; 16,89
100 icre Dairy-Crop : 2-5 ¢+ 2,865 1,500 1,365 : 1h,22

Land Glass 3 : : : : :
80 Acre Dairy-Crop : 3-1 ¢ 1,456 1,500 : T T - -
80 Acre Crop-Dairy . 3-2 ¢ 1,395: 1,500 : -105 . - -
120 Acre Dairy-Crop : 3-3 :  2,330: 1,500 : 830 : 7420
120 Acre Crop-Dairy : 3-h ¢ 2,270: 1,500 . 770 £.68

Tand Class Mixed : : : H :
100 Acre Dairy-Crep : 2,3-1 : 2,688; 1,500 ;. 1,188 . 12.38

80 Lcre Class 2 & : : :

20 Acre Class 3 : :

l/ Details on individual budgets shown in following tables:

Class 1, Table 263 GClass

g

Table 28: Class 3, Table 30,

2/ Refore .payment of wster cherges,

132

3/ Payment capacity computed on Irrigable Acres,
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Azriciultural Economy

than ig shown in this btudget or o engage in dairy production. Data
for these types of farms on O0-acre units ars shown in budgets 1-k4
and 1-6.

The five tudgets prepared on class 2 lands show substantially
the same resulis by size and type of farm as do those of class 1
lends. Beraure of the lowsr prodactivity, scomewhat larger acreages
ars required to attaln compsrable payment capacitlies. This differ-
ential in potential payment capzcity has been recognized in the
recomnendations mads previcusly that the average farm on class 1
land include 90 acres compared to an average of 112 acres on cless 2
~Jand.

The payment capacity of farms on class 3 land is less than on
the two better classss, averaging about $7.00 per acre annuslly for
12C-aere units, The wanrer in which class 3 land occurs on the
project, however, will make it possible to lay cut the farm uwnits so
that most of the class 3 land can be consolidated with better lands
in the regquired proportions, exceph in the extrems ncrtheastern por-
tion of Unit B.

To measure the difference in payment capacity when Class 3 land
is substituted for Class 2, budget Wo. 2, 3-1 was prepared. The
farm depictad is identical to that shown in budaet Ko. 2-5--an 18-cow
Cairy with 2 sows plus cash crops--except that 20 acres of Class 3
land was substituted for 20 acres of class 2 land. The farm with
class 3 land has an snnual payment capacity of $12.38 per acre com-
pared with $14.22 for the farm with 211 class 2 1

The farm sizes and types suggested in ﬁhf’
wide range iun payment capacity. On the a:
charge for all land classes w111 he usad iy
wended herein, the maximm pa;
the poorest land olazss. Howswer, since ,:fed +hut nnqt of
guch lands (class 3) will ba farmed in comhinaticn with better lands,
the maximum peymerd cayecity 15 about $11 to $12 per acre annually.
If it became necessary to meet substantially higher payments, the max-
imum payment capecity could be increased by varying construction
charges by land classes. Through this procedure and, depending upon
the size of Tarms established, the average annusl maximum payment ca-
pacity could be increased to $14 or $15 per acrs.

(a
”s
£ 5:-‘

Developmant Period

The possibility and feasibility of colliecting an anmusl water
chargs of 10 or 11 dnllars per acre depends in largs measure on
keeping land values closely correlated with the power of the land to
return adeguate net ferw Incomes after both full waier charges and
a return on the investment in land have been pasid. A development
period during which net incomes exceed those to be an+icipated later
when Tull water chargss are collectsd, can be expected to set false

133
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Agrisultural Eroonomy

standards upon which sxeessive land values will be based., The
shertest precticable pericd during vhich water charges are l=ss
than they will ultimetely ve iz, for reason menticued above,
strongly advocated for this project.

0 acres which have besn cperated under

. ing program, the lands will be homesteade
with native sagebrush cover. Even so, however, if is net expected
that 1t will taks long to gt the fsarm units clesared and in produc-
tion. During the initlal years of heavy demand for farm credit,
hewever, 1t is not expected that the cperators will be able to meet
the full operation and meiuntensnce cost, including pover and re-
serve for replacements. A 10-year develooment period is provided
in order that the deficit in operation and naintensnce inecurred
daring the first fow years can be pald up during the last years cof
the 10-yesr pericd.

5

124
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CEAPTER VIII

FINANCIAL ANALYS IS

The sconomic justification and financial feszsibility are approxi-
mately the same as shown in the Project Plamning Reporf deted April
1949. Such changes as have occurred ars the result of modificetions
in plens and methodology of analysis. Changes in plap have resulted
from the terms of the authorization act as well as the sdrance plamning
studies leading to the preprration and revision of the definife plan
report. The authorization eliminsted the alloceticn to fish and wild-
life and extended the payoui for irrigaticn to 50 years. The private
power company serving the area has anpounced its infention to install
the necessary distribution lines and is now sngaged in such a construc-
tion program. In addition, discussions are being held with the com-
pany regarding wheeling of power from (Goshen to the Project area. As a
result of these conditions, the cost of the distribution lines has been
eliminated from the cost estimate. An amount of $74U4,186 is retained
in the estimate for transwmission lines, but if & satisfactory wheeling
arrangement cep be agreed upon, this amount czn be subtracted from the
cost egtimate.

Perhaps of greater significance than changes in the plan have been
shanges in methodclogy. The project was originally justified ou the
basis of bensfits designed to measure contributions tc National income.
The present benefit analysis was based upon procedures issued from the
Commissioner's Office, June 27, 1951, and wodifisd in March 1952. The
overall effect of these changes, bcth in plan and methodology, has
been to reduce the henefit-cost ratio from £.87 to 1 to 3.5%6 4o 1, and
to change the snnual lrrigetion charges per acrs from $9.51 to $11.3%.

RCONOMIC JUSTIFICATION

The beneiit-cost ratio has been reworked orn the hasis of current
procedures. In doing this, farm bucgets which wares based on the 1935~
15kh price level were used. However, interest was allowed at 5 percent
85 now provided in existing procedures. The analysiz resulted In ths
following irrigation bensfits.

Direct benefits--

a. Increase in fawily living . . . . . . § 550,000

b. Increase in payment capacity . . . . 1,036,000
c. Bgulty in farm investment . . . o . . 155,000
135
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Financial Analysis

Indirect bensefits--

a. Benefit from sales to local
wholesale and retail trade . . . . . . . . 59,000

. Benefit from sales for local and
nonlocal processing, marketing, ete. . .. 360,000

c¢. PBenefits from purchases for family
living and production expenses . . . . . . 575,000

General welfarca-

a. BSettlement opportunities . . . . . . . . . 700,000
b. Comnunity facilities and services . . . . 122,000
Grand total .« v 4 e s o+ 4 e e e e e e e e e e e e . . .$3,587,000

Actually, inasmuch as some time will be involved in project devel-
opment, such benefits will not eccrue immedistely upon the completion
c? construction.  In-order io convert them to a comparable time basis,
it has been assumed thet a S-year. development period would be involved.
A corresponding factor of 95.3 has been spplied to the total benefit %o
secure an adjusted annual irrigation benefit of $3,418,000. Other sec-
tions of this report have indicated that a 10-year development period
is used in order that the operation and maintenance collections curing
that period can be used to eliminate the deficit in operation and main-
tenance resulting from the first few years' operations. It is expected
thet the project will reach full production a very few years following
econstruction. For that reason, so far as benefits are concerned, a
factor for the 5-year development pericd rather than the 10-year devel-
oprmient period recommended elsewhere in this report. was used.

The Fish and Wildlife Service has estimated that the development
of the project will result in annual benefits to wildlife amcunting to
$0.35 per acre. This benefit, multiplied by the 77,650 acres involved,
results in zn annual benefit to that function of $27,000. Thus the
total benefit, including both irrigation and fish and wildlife, amounts
to $3,4L5,000.

e annual costs, to use in the benefit-cost ratio, are secured
by amortizing the project cosi in 10Q years st 2-1/2 percent and add-
ing the annusl cperating costs associated with powsr, operation and
meintensnce, and replacements. The cost of transmiss?-n facllities
($744,186) is subtracted from the total project cost ($11,395,000) to
secure an adjusted project cost of $10,550,01k. The cost of trans-
mission is ineluded in the power cost considered in the anmual operat-
ing costs.

< A&B
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Financial Analysis

The adjusted project cost of $10,650,81k amortized over 100 years
at 2-1/2 percent interest results in an amnual equivalent cost of
$290,804k. The annual replacements for the irrigation works, excluding
the transmission system, amount %o $107,500. The annual operation and
maintenance for all items except the transmission system is estimated
at $186,500. In addition to these costs of irrigation works strictly,
there is the additional cost referred to above of $383,800 for power.
This includes an smount for the amortization of the investment in trans-
mission facilities. The swmnaticn of these costs resulis in a total
aonual cost of $968,60L.

The comparison of the annuel benefits ($3,445,000) to the ennuel
costs ($968,60L ) resulted in a ratio of benefits to costs of 3.56 to 1.
Therefore, even though there have been some changes 1n the plan and pro-
cedures, the project as now planned and under current procedures has a
favorable benefit-cost ratio.

COST ALLOCATION

The official cost estimate for the Division is $11,395,000. Since
it is proposed to treet the cost of transmission facilities as an annual
operating cost by weking appropriate adjustments in the rate, the ad-
justed cost becomes ($11,395,000 - $7Lk,186) $10,650,81k. This is the
cost that is subject to repayment by the acreage charge and is allocated
to irrigation.

In the authorization, the Congress eliminated the allocation to
fish and wildlife, formerly proposed in the project plamming report.

REPAYMENT

The totel project cost can be pald out under terms comsistent with
the apthorization. Under the terms of the autherization act, the allo-
cation to irrigetion is repayasble in 50 years without interest. The
Regional Counsel has concluded thet a 10-year development period in
addition to the 50 years for paycff may also be provided. The irriga-
tion allocation will be repaid through credits that have accrued to
the project, rental receipts and water users' payments.

In addition to the credits. accruing to the American Falls Reser-
voir space assigned to the North Side Pumping Division and already dis-
cussed in the Plans and Estimstes Chapter, certain other credits have
alsc acerued and should be taken into account in connection with the
total repayment of the irrigation obligation. As previously noted,
the development of the North Side Pumping Division has besn under con-
sideration since 190k, Storage spamce in Jackscon Lake Resarvoir, com~
pleted in 1511, was criginelly allotted 0 lands of the Division.

S
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¥inancial Analysis

When these lands remained undeveloped, the space allotted to the
Division was sold to canal companies serving other lsnds, then ir-
rigated in the Upper Snake River Valley. The plan was to provide
space in American Falls Reservoir for the North Side Pumping Di-
rizion in lieu of the space zllotted to it in Jackson Iake. The

sale price, established as the estimated cost of providing eguiva-
lent space in American Falls, was more than the amcunt needed to
repay an appropriate share of the cost of Jackson Lake allotted to
"new divisions” of the Minidoka Project. The surplis was $307,908.
Tt iz available as a credit to the cost of the Norih Side Pumping
Division.

Space originally allotted to the North Side Pumping Division in
the Jackson Iake and American Falls Reservoirs was leased Lo canal
companies serving irrigated lands in the valley during many of the
years before the space was sold. A total of $4k,627 of the rentals
collected from lessees of the Jackson Laeke space has been credited
to development of the Division. During some years the space orig-
inally reserved in American Falls Reservoir for the North Side Pump-
ing Division was leased Tor power production purposes. BRevenues
received from this source, credited to the North Side Pumping Divis
sion, total $22,619,

Certain public domain lands were withdrawn from homestead
entry in 1908 in connection with proposals for development of the i
Worth Side Pumping Unit. In the 44 years since that withdrawal,
rentals from use of such lands for grazing purposes totaling
$23,036 have accrued. These receipts are also properly creditable
to development of the Division.

Other miscellaneous receipts totaling $2,640 have accumulated
since 1904 to the credit of the North Side Pumping Division.

Besides the c¢redits noted above and those taken into account in
the Plans and Estimates Chapter, it is estimated that between January
1, 1952, and December 31, 1956, the space reserved for the North Side
Pmping Division in the American Falls Reserveoir will continue to be
leased. It is estimated that the fubure revenves from the leasing of
this space will amount to $29,746.

Sale of Jackscon lake Storzge . - . . . -« . . .  3307,908
Water Rental from Jackson Lake . . . . . . . . . Lh. 627
Rental of American Falls Space for Power . . . . 22,619
Rental of Grazing Lands « + + « v v v o o o o & 23,036
Estimated Puture Rental of American Falls Space . 29, TL6
MiSCBLIANEOUS & + « « = « o o = o & s o & o 5 © 2,640

$35,576

The subtraction of these credits ($430,576) from the adjusted project
cost (410,650,814 ) leaves a balance of $10,220,238. To repay this in
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Financial Analysis

50 yesrs will require an anmual payment of $204,400, or $2.63 per acre
for the 77,650 acres included in the project.

In =dditicn tc the construction component, the annual operating
costs are estimated as fellows: Operation and maintenance on the "ni
gation faCll¢t1cS $2.40; replacemant reserve on the irrigation fac1
ties, $1.32; power costs per acre, $4.94; which total $8.72.

Thus, on the basis of present estimatss; snmesl irrigation charges
amounbing to $11.35 per acre are in prospect. It 13 proposed that this
charge te wniformly applied over the entire project aiter the 10-yesr
developmernt period has been completed,

Since the North Side Pumping Division will he largely used for
generzl ferming purpcses, which is characterized by raiatively stable
income, and since sbout 75 percent of ithe annual cost 1s represznied
by ennual operating costs, it bas not been considered necessary to re-
commend variation in ithe annual payments on construction to reflect
chenges in farmers' income.

Interior - Reclamation - Beoisey Icabo

139
A&B 281



m PR RIRAYOSSTYN |1 UNEIXLAICE foLUSISHEROR U L0 SEDDEV
T BOOZ 24 ‘AANIS UO)EWE|08Y 40 eI T 24005

BUOISSILLO 40 S10416 J0] BjgiELOd 5]

PISY U ke Pl ‘SIRINGOE PUB 8jdDs j3adsei Aleas U]
] LIOJBULIOM |16 JBLY) jUBSBIdE X0 UBLEM BISY pads|dEip
BjEp puE [Bpsiew sy Bupedend u) peajoau) Aped felo
AU JOU 'UOHEWBDBY (b NEEING "G ‘EIOLINE BLY JAUYEN

AydeiBoipfy ¢ adois |-¢'Z sanBiy
uweld Juswabeuey asinosay
SPIS UHON ejopIluln

BEL

G411

69l

A&B 282

S0l

861

s81

eela]

SIB1BWIDNY

PECYH JOUID A~
peoy sl

disumo |~
aur} fUno] s
easny ueqin

SR ubEURREY [Z77]

f188y) uojiesE)2
. owsi uanmSw) ggy [
Jouisic uoneBy) exapu
KIBPUNOY WAAN BNOPIUHA |
Aepunog eausy dpag qh
puBpRAA JBUIOMS e SN
e ahION B

axe] A
PUBABAA TAAN

puaban

00z Sousliog
PHIANPUCE BRUR (B POINLSLES
~UORELUEIT JO ATAING S W |,

- PUB2AN
palnisuos-uonee oy M

layep Led() (2ubaiagd [E7
ueig -
JeueD
|auLeyD |BlULEEL
{BULEL) JUBJRWIBI] s
N8An voiaalu) uoyeBul -
oAk UeRoNDDI uoRebLy) -




	Documents concerning Project Lands.pdf
	Project Lands.pdf

