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Memorandum 

TO: Sarah KLahn 
Mitra Pemberton 

FRO:\I: 

DATE : 

Spronk Waler Engineers, Inc_; Gregory K. Sullivan 

April 29, 2010 

April 7, 2010 IDWR Final Order Regarding Methodology for 0."""" 
Material Injury to Reasonable In-Season Demand and Reasonable 
Carryo~'er (SWE Project No. 15S.02.POC) 

,",,0'" '"""" , """'" """" <..,., 
M.'Y K3y Brengcs;l "-,-

On April 7, 2010, the Interim Director of the Idaho Department of Water Resources 

{-IDWR, issued a Final Order Regarding Methodology for Determining Material Injury 

to Reasonable In·Season Demand and Reasonable Carryover (-April 7111 Order" or 

- Modified Protocol). The April 7'" Order describes IOWR's proposed methodology for 

administering me delivery calion the Snake Ri\'er made by the members of the Surface: 

Water Coalition (-SWC"). 

This memorandum represents our initial conuncms on cen.ai.n provisions contained in the 

Modified Protocol. and we reserve: the: right 10 modify these comments and/or provide 

additional comments based on further review of the April 7'" Order. In addition, we 

I'CS¢I'VC the right 10 provide additional comments after further reviewing the technical 

informatioll and iI!Ialysis utilized by IDWR ill developing the Modified Protocol. as well 

as the as-applied implementation of the Modified ProtocoL 
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t.:w or Hislorieal DiHrsions 10 iklermine Baseline Waler Rt'Qui remenl~ 

The ~ I odified Protocol pro, ide~ that hl<\orieal di'ersions will be used to detennine the 

baselme water requiremem~ of the SWC members. Based on re,ie" of h)drologic and 

climalologlc data. Ihe Imenm Director detennlnro that the a'ernge of the di'ersions 

made b} the SWC members 10 ~006 and ~OO8 should be uo.ed iI!\ the Baseline Year 

r'BL Y' ) for making the mitial detennmallon at the beginning of the irrigallon season of 

Ihe Re<bOnable In-Sea.on Demand j··R1SD··). The April 7'" Order states that the HL Y 

"hould ··repre"..m a }e:lrbJ of a1x)\e a'erJge dl'ersion ... aoo'-e a'ernge temperntures 

and ET. and belo" a'crJge precipitation 10 ensure that increased di\Crsions "ere a 

function of crop "ater need and not other foctors __ ' Apnl 7'" Order al 5. FOF 16. 

The infonnation pro'idoo b} IOWR in the April 7<1> Order dQl;'~ nOI .. upport ID\\'R'~ 

position that di\Crsions in )cars of abo'e a'~rage ET and belo" a'crage prttipilalion 

represent the amount of "ater nece~s:lf} to ntcet the crop "ller need,. of Ihe SWC 

members. To the extent that historical di\Crsions "ere greater than "1'1<' nece~;,:If} to 

meet the crop " 'ater demand.>. use of thlhC dhersions in establishing the baseline "ater 

requirement~ of the SWC will result m curtailment of junior ground "ater users (or 

mitigation) in ortler [0 pro, ide "aler in e~ce,,~ of the SWC needs. This IS nO! consistent 

"ith full economic dC\elopmem and ma~lmum uliliz:l.Iioo of Idaho's "ater re»O\lrce~. 

Further. U.>C of abo' e·a' erage hi;;torical di, ersions 10 repre;,.>nt the SWC irrigation" aler 

demands is nOi consistent "ith the April ~9. 2008 Opinion Constiluting Findings of Foci. 

Conclusions of La" and Recommendalion issued b} the IOWR Hearing Officer. Gerald 

F. Schroeder. 10 the Surfoce Waler Coahuon Deli,,!,) Call Hearing ("~OO8 Opmioo" ). 

The 2008 Opmion contams the following statements that are inslructi>e on ho" the 

admm]<'lr,uion prO/ncol ~hO<lld be de,e1oped-

• IT lhe Department must modif} the minimum full suppl} anal>,i; as a method of 
establi~hin£ a baseline of predicted "ater need for projecting material injuf)_ 
1008 Opinioo at 51.' XI\' 7. 
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• [111 l> lime for the Departmenl to mo'e 10 further analysis 10 meel the goal of the 
nllmmum full suppl~ but ",Ih the b<cndil of the e'tended ,nformation and 
anal~",' offered b~ the panie, and ~'aiJab1e 10 if.!> own ,taff. Ibid. 

• Proper1~ applied. the minimum full "uppl~ approach i" an anempt to mea"ure. for 
purpose" of detenmnmg if there "Iloold be curtailment. the amount of "'alef semor 
surfOlCe '" aler users need to raise crops of their cboosing to maturil). Ibid. 

• Wilbin this conte't there an: i""ues of the reasonablenes. of dhersion and 
con'eyance pr:lCtices. and the cons.:n alion efforts of the ",ater users. Ibid. 

• The isolalion of a year ",hen there an: kno"'n facl5 as 10 the supply and use ma~ 
b<c re:w>nable if il is subjectOO to the Iype of anal)~i!> appliOO by both the surface 
and ground ",ater u>t'Tl>_ Ho"'c'er. focusing on a single ~car can onl> be a 
'Iartlng point. nOl sufficient" tthout material adjuslments. Those adjustments an: 
Tl'"nected in the anal }S-es of the ground "aler uscrs and the surface "aler users in 
anempllng to e<;tabli,h annual di,ersion requiremenb_ 1008 Opinion at 51 -52. 1 
xrv 7. 

• Prediction;, of neOO sbould be ba"ed on an a,cr:J.ge }ear of neOO. !>ubject 10 
adju!>tment up or down depending upon the particular water condition" for the 
irrigation season. 2008 Opinion at 49. 1 XIV 1. 

• There an: scientific approaches "'I'll beyond ",hal "ater was takcn and used that 
the parties havc utilized in order to eSlabllsh the amount of ",ater S\\ 'C members 
actually need to meet fuH crop years [sic1 o'er time. 1008 Opinion al 51. 1 XIV 3. 

The BL Y methodolog) described in the ModifiOO Protocol is nOl appropriate for 

determining the initial "ater requiremcnl!> of the SWC members because it does not 

contain the modifications and adju5tmen15 that an: neces>a!) to determine the amoum of 

"'aler thaI is actuall) nceded by the SWC members to meet their crop "'aler demands. 

Further. the BL Y methodology i~ not consIstent" tth the Hearing Officcrs mandate that 

it be lxlsed on an a'c@ge 'car nf need. ,ubjeq to adlu,tment up or dnwn. [n,tead. the 

~Iodified Protocol pro,ide, for determination of ba..eline "ater need, ba-,ed on ~eaf'> 

abo'e a'er:J.ge di'ef\ion" abo,!: a'crJge temperJture~ and ET. and bdo", a,,-,rage 

prt'cipitallon. 
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A~'it.":S~menl of Pred icted Shortages to Tt"CC 

April 19. 1010 

To illu~tr:J.t.: th.: concern, re~arding the :\Iodified Protocol. the pn:diCied 1010 shortage to 

th.: T .... m Falh Canal Compan~ r"TFCC·, summanzed in the April 1../.1010 tener from 

IDWR .... a> "aluated by comparing II to the shortage that "'oold result from computing 

the RISD using (a) a "'ei~hted a'er:J.~e projeCi effic;"nc} deri,oo from the after-the-fae! 

IDWR monthly project efficien'} ,alues described in the April 7rt. Order. and (b) a 

reasonable project efficiency computed from a reasonable on·farm application efficiency 

for TFCC and the reponed con'eyance loss for the TFCC. These comparis.ons an: shown 

in Table I . 

The oo",line RrSD of 1.0-15.381 acre-feeteaf") from the April 1-1. ~OIO 1J)WR Letter 

for Ihe TFCC i, ,ho"," in Ihe fin.1 column of numben. in T ahle I The ba>eline RISD 

.......... compUled a" the a\erJge of ",11.:11 TFCC di\en\XI in ~006 and 200l!. Compared \0 the 

foreca,,11010 ,uppl) for the TFCC of 988.../69 af. IDWR project> a sllortage 10 TFCC of 

56.913 af (rounded to 56.900 an. 

The >ccond column of numbers in Table I sho"'s the imgalion season .... aler demand that 

.... ould be computed for TFCC based on Ihe a\Cr:J.ge annual crop imga!;on requirement 

(""ClR··) and a .... cighted a\er:J.ge after·the-fact project efficiency of -13.6'" derhed from 

the monthly roWR figun" I"'eighted by momhl~ ClR)t. Th,~ re,ult. u,in); ID\\"R·, 

number;. i, a projecled RISD of 897.359 af. Compari'-'ln of Ih" demand to projected 

,uppl} of 98!U69 af sho .... s that there .... oold be no projected shortallI' to TFCC in 1010. 

The ab>ence of a shorta~e computed u~mg IDWR·s after-the-fact project efficienc) is 

significant because it sho .... , the effect of remo\in~ the bia> in the :\Ioxlified Protocol that 

arises from compu!ing the baseline demand so a \0 ··represem a year(s) of abo'e average 

di'ersion ... abo'e a\erage temperatures and ET. and belo .... a\Crage precipl1alion:· 

Remo'al of Ihat bi,." u,ing IDWR·, after·the ·fact project efficienc) \alue. ,." <ho .... ·n in 

Table I. is ~ufficiem to eliminate the foree,."t _hortage in 2010. 

Den'~1I0n or 1/1< "~;lh'ed "~r.>1<' 3f1"·1/1<·f.oo' proje<1 dfici¢nc~ "d<<cribed I"~r ,n 1/1< 
mo,oor;..,dum 
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Th~ rt'Cord in thi~ mauer aHo"~ IDWR (0 I\'fin~ this approoch furth~r. A, ,ho"n in Ih~ 

thin! column of numbers In Tab le I. th~ comput~d RISD u,ing a re:l>onabl~ proj~ct 

efficienq can be computoo u~ing TFCC dficienq figure, contained in the recortl la 

rea"onahle on-fann application ~fficienc~ of 6()l"'c and a con'c~anc~ of 11'<:. :l> reporud 

b~ Vince Albertli)' The re,ulting computoo RISD b 738.100 af. Compared to the 

forecast total suppl ~ for the TFCC of 988500 af. there "oold be no ,hortage to TFCC in 

1010. 

The above ana[~>I' of the projected "ater 5uppl} and demand for the TFCC sho"s that 

the projected shortage to the TFCC in 1010 described in the April l-t leiter from LDWR 

is o'·e~tated. 

The remainder of th" memorandum I> de'oted 10 dl>cu",,;on of method.> (0 further refine 

Ihe project dficiencie~ de,elOj)<'d b} IDWR. including ho" tho>c efficiencin ,hould be 

modified to consider reasonable on-farm application efficiencie. and report~d 

con'e>ance los>c, 

Re,-ie'" of 10\\ R Pro ject Efficiencies 

The April 7'" Order contain' monthly project efficiencies that LDWR proposc:s 10 usc: in 

adjusting the RISD of the SWC member.; determined al the begmning of the irrigaliOll 

sca"on. The", adju'tmen,,~ will be made apprlHimald} half,,:!} through the irrig31ion 

<e3.-.on. near the end of the irrigation S<'a-.on. and after the end of the irrigation 'iea-.on. 

[DWR "ill compute adju~ted in-season "ata d~mand, b~ tabulating the actual CIR in 

the current year Ito the date of the adjustment) for each of the SWC member.; bas.ed on 

their irrigated art'a. cropping paltem. and unit CIR data from the CSBR Agrime! data. 

IDWR proposes 10 d,,'ide the monthl} CIR ,aiues by the monthly project efficienc} 

"alues Ii,ted in FOF -t-t of the April 7th Order to compute updated monthly d"er.;ion 

, n.. ~a""lI.lble on-;"",, "PP""3UO" efii"~nc~ and ~pon<d con'e) """. I"" for m. TFCC " dt""t>ed 
I", ... 10 m. "",roorandum 
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requirements. The~ adjustro di\ersion requirement> .... ill oc suthtitmed for the monthl~ 

RISO \-alue~. and re\ i>ed annual .... ater requirem<'Il\" .... ill be computed. 

In the April 7110 Order. IDWR altempb to dra .... a parallel bet"een il> use of project 

dficlencies and 1h~ .... ay that im!':!tion efficiencies .... ere used by th~ e\]l<'"fu in the s w e 

Odl\eT) Calilitigauon: 

Gi\en that the .... ater balance method for estimating annual diH,,"sion 
requirem~nl> i~ .ubject to \:tr)ing- re,uits b:bed on Ihe r.mge of parameters 
u>l;'d :b input. an alternate approach i~ to assume that unkno .... n parameters 
are practlcall~ constant from >ear·to. )ear across th~ ~ntire project. Project 
efficienc> is a term u".."""d to descrioc the ratio of lotal \olumetric crop 
.... ater need "ithin a projec(~ boundar) and Ihe lotal \olume of .... ater 
di\ened b} thai project to meel crop needs. h is the sanl{"' concept as 
s)~tem efficiency ..... hich .... as presented m the hearing E.\hibit. 30073t18-
~9. Implicit in thi~ n'1:uion,hip :rre the componen!.> of seepage Irn.s 
Icon\e~ance 10»). on-fmn application 10..".., (deep percolation. field 
runoff). and s)'stem operationallosscs (return no .... s). B } utilizing project 
effidenc> and il5 input parametel"S of crop .... atC"T need and total di\ersion~. 

the innuence of the unlno .... n componenb can be captufC'd and described 
.... ithotH quantif~'ing- each of the component~. 
FOF -'I at 1:5·16 

Contrary 10 the abo'e statement. IDWR'~ "project efficienc> -- is nOi the same as th~ 

",~,tem efficien,ie," dc, eloped b} the SWC and Pocatello e,pens during the swe 

Ikli'eT) Call litigmion_ IDWR's "project efficiency" fails to incorporate a 

"reasonableness' naluation a, required b~ Idaho la" and the 2008 Order. As such. the 

project efficiencies for some of the SWC memoc,," are too 10 ..... 3.> illu,trated In Table 

for the TFCC. .... ith the result that shona£C'S to the SWC memoc,," are o'er-predicted 

8 ) contrast. both the Pocatello e'pens and the swe expo:ns estimated on·farm efficienc} 

and con'-eyance loss in order 10 translate the elR into the amount of .... ater that i, nc~ded 

31 th<' mer headgate to meet crop demand>. Reasonable project effieien,) should be 

computed a~ the product of rea.-.onable on-farm efficiency multiplied by reasonable 

con\nancc efficienc\ (I . C{)n,,,~anc<, 10,,)_ Applying a rc:a,onab1enc,~ te,t to 
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compU!~tion of me project dficien~!e, help, a'oid a '" !ndfal! for ,..,nion. thTO\lgh o'er· 

prt'"diction of ,horta£e~. 

L.:se of alkr-me-fact proJcct ..rficicnci<'~ In admm!~mllion ;I., pl1.lpoo..-d b} ID\\ 'R !, 

inappropriate becauS<' it ha.. me potenti~l to re",an1 inefficient oper.lIion and may rewlt in 

unni'"Ce~ curtailment or mitigation of junior grou.nd ",aler u.,er<; to pro' ide additional 

~upplic, to th<' ""nior users that are not actuaH~ n<,eded 10 meel crop demand, . Thi,;, 

contr:lr) to m3.\;mum utilization and full economic dc,elopm<'nt. 

To iHustr;lle the differences bet"cen reawnable projeci cfficicnC) and th<' after·th<,-facl 

project efficienc} derhed b) IDWR. S<.""'cr.ti anal},cs "'CIX"" po:rfonned a:; described 

hen:in. 

Problem ~ "ith L.:se <If .\I<lnthl\" Project Efficiencil"l 

The monthl} projeci efficiencie, computed b} ID\\'R an: shown in T able 2. A chan 

illuSlr:lting the monml) projeci dficiencie, I' ~ho"'n ~l the bouom of Table' The 

,alue, ,ho",n in Table 2 "'ere lahn from the ,uppontng Infonnatton pro,ided b) IDWR 

on April 11. 1010. Included in mose material, "'ill. a ~preadsheel containing a table 

entitled ··Summar;.-of Com:-cted A'crag" PE Values - 1001:2008:' It "'::t.> :l>sumed mat 

[[)WR intend, (0 replace the monthl} project efficienci.:-s in FOF -.\4 of the April 70t0 

orner '" ith the corrected ,alues. 

One of the problems with IDWR's u,;c of project efficiencies lies in the "'ay mal the 

af{er-Ihe-f:loCI project efficienc} "3.> computed_ Computing an after-the-fact project 

efficienc} ba.,..d on the CIR di\"idoo b) the ,olume of water di'erted is appropriate ",hen 

that calculation is perfonn<,d on a se:t.>Qnal b:!>i,_ Ho",e,er. thi, m<'lhod l' nOl 

appropriate for computing after-Ih<,-foci project efficienc~ b:l>ed on monthl} or other 

shon·tenn d:l1a. The n:ason is Ihat u,ing thc CIR in the num<,rator of !hI' calculation doe, 

not consider the ponion of me di'ersion that ma~ ha'c gone inlo soil moi,ture. but ":1> 

not immedlJtely consumed. 
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For example. con,id"r an irrigator lhal dhened 100 acre· feel in Apnl. and :!O acre·feel 

'''h con~um~d and ..!Q ac,...-f~~1 ""~m tnlO ,oil moi'lure 'tQr"Jge. C,ing- IDWR·, 

definllion. th~ compul.,.j :tfl~r -the-facl efficlenc~ fur April" ould be ~O'< (~O af I 100 afl. 

Ho"e'~r. the real afl~r·the·fact effici~nC\ \lould ha,e been (i(}'C H20 af + ~o af] 1 100 

afl. a., Ihe \I:tter Ihat ,,"enl inlo ,.oil moi,lure 'lorage "a., made a,ailable for later 

con,umption. 

IDWR, method of computing monthl) afler·the·fact proj~cl efficienc~ can rewlt In 

quirl~ and s.ome"hm non..ensical re,ulb. Such re,ulb art' .. 'id~nt in the IDWR projeci 

efficienq ,aim.", shown in Table I that bounce around from month 10 month and user to 

user. and includl' >orne 'l'ry 10" ,alue, at the begInning and end of the irrigJtion sca"on. 

and also include t"o values in e'lces, of It))« in April. 

LDWR·s prolJO'oC'd use of monthl: after-the-fact project efficiern:ies In administration has 

the potential to result In unintended dramatic swing~ in computed di'en;;on dl'mands. 

Thi> i> illu,trnted in the 1\\ 0 chan" included in Figur~ 1 for the TFCC. Thc g-reen line, tn 

the uppo:r l'han depict the a' erage (doned line) and ma~imum (.>Ohd line I monlhl y \;llue, 

of ClR. The black lines sho" the monthl~ di'ersion requiremenu that ,,"ould be 

computed h} di'iding the monthl: CIR ,alm's b} IDWR·, propo".ed monthly proj~et 

efficiencies. 

The lo,,"er chan In Figure I sho,,"s the difference bet"ec:n the a'erage and ma.'limum 

CIR Hlues and Ihe a'-cragc and ma~imum computed dl\en;ion requirements. The 

difference bel"'een the monthl: a'erage and ma'llmUm CIR ,alues for TFCC b tess than 

20.000 af. Ho"',,'er. th~ mode~t difference, In CIR tran,lale mto ,ubstanttal 

difference, in di,~rsion requin:m~nt.' at the b.'ginning and end of lhe imgation ..ea....,n 

",hen the project efficiencies detennined b~ IDWR are 10"'_ ID\\'R·, project efficienc> 

of ] 1 '"i: in Octobl'r unreasonabl} dictates that e'eIJ acre·foot of CIR in October requires 

9 af of di'ersion demand to meet 11. It is ,imilarh unreasonable thaI the djff~f('nce 

bet"'.:cn an a'erage anJ dIJ October "'ould re~ult in 100.000 acre·feet of additional 

di'cr>ions that an: needed by TFCC in that month. 
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Du~ to th(" probkms de5("ribed abo ... " R'"g3I'dm£ the u;(" of 'lli)ing monthl~ project 

efficiencies. "'e propose that ID\\R de,dop sc;bOl1al project cfficiencic~ to u>c in 

admini~tcrin£ the SWC deli'e~ call. 

Annual Arter-The-Fact Proi~t Emciencie<; 

IDWR-s table of monthl} after-the-fact project effici("ncie~ includes a line at the bottom 

sho"ing the arithmetic a'erage of monthl} 'alues. The arithmetic a'erage of th(" 

monthh 'alues is of limited use because it "eight:. the 10'" efficienq ,alues at the 

beginning and end of the seao.on. "hen relati'cl~ less ",ater is being dhened and 

consumed_ the same a, the 'alue, dunng the middle of the Irriga1l0n sea,on It is more 

meanmgful 10 .0mpUle a "'cighle(\-a'erJge efficlenc} "'lth the "'clghnng based on 

monthl} CIR or the momhly di'e",ion~. Altcma1l,e1}. the ;("ao.onal or annual afler-thc­

facl projecI effie' .. n,} can b<! comput .. d a;. the annual crop ",aler n"quin"ment di'ided by 

the annual di'e...,ion,. Both approaches .hould g;'e ,imilar rl",Ulb. 

Weighted-a,erage annual after-the-facI project effici<'ncies "'eR'" computed for each of 

the SWC members b} "'cighting the monthly efficienc} ,alues by the monthl) CIR dala 

contained in the supponlllg data for the April 7'" Order. Derivalion of the "eighled 

a'crage 'alue, 15 sho"'n in Tuble J . 

IDWR compmed after-th<'-fact project efficientie, b:l:.dl on the a,er.l.ge of monthl} 

'alue, from ""I. mer.l.ge. and d0 years during the period from ~OOO - 2008. Dunng 

year<; ofadcqu3te "'3t{""r >uppl}. theR'" is limited incenti,(" for the Irrigators under mo'! of 

Ihe SWC system; to con>Cl"'e "3t("T. [n thoS(" years. the SWC membo:rs typically 

e,l3bli;h a full or near full ··allocation·· of" ater for their irrigators. and the Irrigators may 

u>C up to the full allocation. "hether or not full amount i> needed to sa1lsf} their crop 

demands"'. Irrigating "'lIh more ",atcr than is ncce,sar} to meet crop dcmand~ can make 

The S .... C mcm",,", t~·p",aJl~ .." 3nn ... l llTll,uon allocabon< for lh<". memrer.. ba>ed 00 l""l -,,",n'hn~ 

prxu<c In ~<""ra.1. lh< -·full"· llTlI"li'" aJl"".noo, lu, e ",m:'If'N ",l.n'. >!.ad~ 0'''' nme de,p"e 1ht 
,ulhLln"aJ :..l",ncemeD!< '" o"-f:tm1 ,ml'''o" through ron' ..... '00> to 'l""'nlJ..,.; .n.J ad'3",,'" '" ,m.,,,on .. ,t.., m.:uJ.l~.mcnl 



Sarah Klahn 
Mur.l Pemberton 

Page lOof 16 Apnl :!9. :!OIO 

on·rarm manng"m .. nt of Ihe imgallon 'uppl~ ea"er te.g .. farmers need nOi change 

imgalion .... 1.> a;. frt'<1uenll~). Ho"c'cr. o'er-di'er<ion of "aler for ea,e of Irriganon 

,hould nOI ~ th ... ba;.i, for curtnilm .. nt of jUnior ground "'aler u..crs. and I, IlOI cons"tem 

"ilh maximum ulililalioo of the re..ource 

To the eXlent thaI IDWR in,i,b on u~ing: afler·lhe·facl pro]ecl efficiencie, III 

admilll,lr.ltion. IheS<' should ~ complllW u'lng: onl, data from d\"} yean" hen the SWC 

m~mbcrs "ere more effici(""ntthan during a''''r.lge or "el ~ea,..., 

Annual Reas.onahle Pro jet""1 Efficiencies 

Th("" reasonableness of Ihe proj .. C1 effieienei("", d .. , .. loped b} JDWR """ a.'!>eW;:d b~ 

comparing them to project efficiencies derhw from talon-farm irrigatioo (""ffie, ... neie, 

used b) IDWR or the SWC e~perts. and (bl eon'c~ancc lo,,;;c, reponed by the SWC 

members. 

Rcawnabk on·farm irrigation efficiencie, "ere computed for Ihe each of SWC members 

ba.-.cd on (a) sprinkler applic:lIion efficienCle, comallled III the Januar) 29. 2008 Order in 

the A&B n.:liH~\"} Call maner. and (b) Ih" gr.'-'il~ irrigation applicalion efficiency u.>C"d 

by the S\\'C "'peru;. The.e ;;prinlder and grmit) irrigation "ffi(""ienc) ,,,lue, are 

summarilw in Table 4. 

In e"aluallng the dclhe\"} call b, the B Cnit of the A&B lrrigation Di,\rict ("'A&B 

[)elne\"} Cal]""). (OWR a,sessed the adequacy of the B Cnll "ateT ,uppl) assuming that 

the lmgalOf'l in Ihal ,),Iem could oper.lle at an o'erall projecl effiCiency of 75'<, Sec 

A&B Order al 12. FOF SO. Thi' o'erall project efficiency figun: included a 3'( 

con\cyanec loss in the B \;IIIL Oi\'idmg the 75'( o\er.lll efficlenc, b, a 97<;, 

con,e}ance effieienc) re,uh, in a 77<:i on-farm appllcmion efficienq for Ihe B linn. 

JOWR based its (">Iimate of on·fann applicalion effiei .. n,) in the B e nil on the follo",ng 

r.mge, of reponed application efficiencies for ~prinkkrs: 
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[DWR u-.ed the 75<;- olerall project efficienq as part of its determination of "hether the 

B L'nil ":1., ~uffmng imgalion "ater _hanage, a, a result of the impact of pumping b~ 

JUnlur ground" :ller u:.ers. There 1> no reason "h~ a sImilar approach should not be used 

in c,aluating the SWC Ddtl"l) Call 

The A& B Order did not ,nclude a finding regarding the applicalion efficienc) for gr.il il~ 

irrigation method" Mau..: there i, "'I) liuie u~ of lhl' app]icalioo melhod under lh" B 

Cnil. Ho"eler. there" "as general agrl"t'mem bet"een lhe Pocatello e.tpen,. and the SWC 

expen,. as to reasonabk on·farm application efficiencie, for gr.ilit~ Irrigation. The 

Pocatello expens used gral it~ application efficiencies ranging from 55"<- to 6()«- in their 

":lter budget anal}scs {see 912~007 Franzo} Repon at II. Table 5). The SWC etpen, 

used an alerage graIn) irrigallon efficiency of 55'l- in the SWC delllCry call (SCC 

llnn007 Rcbuttal Repon of Dlrecl TCSllmOn) and Etpen Repon of Gregof) Sullilan 

and Eugene Fran~o~ ::ll 3). The S\\'C e~pen, u~d:1 gr.l\il) applicalion efficienc} of 

6fY'c in the A&B d .. 1ilef) call hee 711612008 A&B Irrigation Dl'lnCI EWen. Table 4-h 

For purposr-, of illustr:ltion. a re:hOnable gnllil) application efficienc) of 55'1- "3> 

3>sumcd in drri'ing on-farm application efficien,-,ies for the SWC members for lhe 

anal}5e5 described herein. 

Weighted a'crage rea>onabic on-farm application efficiencies for the SWC member; 

"ere computed using the (D\\"R and SWC on·f:um efficiencies described abole. and 

imgalcd are"" for each S\\'C member; supplJed by center pIlot spnnklers. other 

~prinl..le". and gral"it) method". The irrigated area data came from the September 16. 

1007 expen repon of Grne Franlo~ thaI ,,:1.' '>lIbmHled In the SWC Deh\ef) Call hearing 

on behalf of Po.:atdlo. The rt',ulting ,,~,ght~d alernge rt'a-.onahl .. on-farm irrigation 
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efficienC\ figures are summanzed at the bottom of Table ..j . and range from 6O.3CC for 

the TFCC to 7..i. 1G- for the :-;SCC 

Reasonable project efficlcncie< "ere computed bao.cd on the product of the rea.-.onable 

on-fann efficiencies from Table ..j and the con\e~ance losses reported b) the SWC 

member.;. a. COfll:lllled III the September 16. 1007 SWE elpen repon. The on·fann 

efficiencie •. con\cyance 10005I:s. and computed reasonable project cfficiencies are sho" n 

III Table 5 The computed rea>onablc proJCC1 elftciencie5 were compared to the "elghted 

a'emgc project cfficienclc~ from Ihe April 7m Order in Table 3. A chan iI1U'ir.lling the 

project effielene) figure, i, ,ho" n al Ihe bouom of Table 5. 

The re_uli" In Table.5 ,ho" thai the after·the ·f:lCt project effieiencie, for A& B. AFRO:!. 

BID. Milner and MID are equal to or grealer than Ihe computed rea.-.onab1e projeel 

effickncies. This mc:ms that theS('" u,,~rs are opemting to"ard the upper <'nd of the range. 

of recognized efficiencies for .prinkkr and gr:J.\Jty m~thod.. For pu~s of 

admini.tering the dcli\er) call.the.e u>t"1"S should be e.\peeted to continue their elftdent 

oper.1110n. 

Con'ero;c,l). the ~fter· the- fact proJecl effidencie~ for the i\SCC and the TFCC shown in 

Table ..j are ,ub,tanli:lll) lo\\er the com pUled rea>Onablc projcct efficiencie_. Thi> mean. 

thai boUt :-.:SCC and TFCC are operating m efficlenci ... " Ih:ll are lo\\cr than e-.;peetcd and 

lo\\<'r than "h:lt is rea.-.onablc. The follo\\ing i" a ~umm:ll) of the computed rea:.onable 

and after·the-fact projcrt elftciencies for TFCC and :-':SCC 

Summar~ of Reasonable P roject .: ffi eiencies 
And Proj ect Efficiencies fro m April 7th Order (corrected) 

:-.:SCC and Tfee 

Pro'eet Effidenc\ I\SCC TFCC 
R<'a.-.onablc -t9.6'< 53.0C<-
A ril 7 om" 39.6CC ·H.6CC 
Difference - lO.O'"i- -9...1'( 
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Thc alxl'c differences oct',,:cn thc re:bOnab1c and aft~r·thc·fact projcrt efficicnc,,:; result 

In significant differences in computed di'ersion requirements using the administration 

pro{()col described in the April 7tb Onkr. Thc a' erage annual CIR computed b} lDWR 

o'er the ~OOO - 1008 period ":I> 347.000 acre·fect per )ear ("'af! ) .o J for :-:SCC and 

391.000 aff) for TFCC fderi\ed from data in OS & RISO Calculmor . .ds, from IDWR ). 

Ol\iding these a\erage annual CIR amol,mts b) the "eighted a'erage project efficienc} 

!:!i'es the estimated a\erage annual di'ersion requirement. The folio"in!:! is a summar} 

of Ihe a\era!:!e annual dl\ ersion requirements for l\SCC and TFCC compuled usin!:! 

reasonable project efficiencies and the after-me·fact project efficiencies from me April 711. 

Order. 

Summar)' of Annual Dinrsion Requirement 
Based on Reasonable Project Efficiencies 

.-\nd Project Efficiencies from April7<io Order 
l\SCe and TFee 

Each percemage paim difference lD project efficlenq [ran,lau,,~ m[o a difference lD [he 

annual di'cr<ion reqUlremenl of ] 7.700 af!) for :\sec and ]6.900 af/) for TFCC 

The projecl efficiencies computed by IDWR for !\SCC and TFee are ]o"er than " h.at is 

reasonable lX[enninalion of shonOlges 10 SSCC and TFCC for purposes of curtailment 

or mi[igOl[;on _hould be ba-ed on _ca'onal \alue .. of reasonable project efficien\:) of a[ 

leas! 5tn for l\See and 5J <:i- for TFCC 

All project dr.,iencie, u"",d in admlnl,[enng [he SWC Dell\eT) Cal! ,hould continue 10 

be 1"1"' ic"ed in the fumre [0 con,ider the effect of continued con'e",;on, [0 'prinl..lers, 
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Prnprn.ed :\ll'Ihod fnr Computing RISIl, Shnr1age and ;\Iitigalin" Requi rement 

We propose Ihal lDWR delennine the baseline "'~Ier demand for each 01 the SWC 

members u,ing an approach thai is ,imilar 10 the method thai il has propo>C"d for making 

mid·seibnn and posl·season adjuSimenls 10 the RISD. The proposed mClhodolog} ... ould 

in'ohe Ihe foHo ... ing steps: 

l. Compute the a'erage annual CIR b:ll>ed on (af octual irrigaled area. (bj 
eropping panern. and Ie) the a' ~rage annual unll CIR amounb for the ,ariou, 
crop'. 

, 

J 

Compute the annual RISD neces'ill") to meet the crop .... aler demand, based on 
the a'erage annual CiR ,olume from Step I di"ided b} an annual 
··admlOtstr.lU,e project efficiency" (see belo ... ). 

Compare the annual RISD from Step 2 to th<' a,ailab1e ... aler ,uppl} (,urn of 
project natural flo ... ,uppl} plu!> available stor.lge water) to compute the 
shonage and reqUtred mitigation at the beginning of the season. 

Recalcul:ue the RISD. shortage. amI mitig:uion reqUlremerll during and af!<,r 
the irrig:nion ""ibnn b:bcd on ilClUal CIR dctenntned using Agnmet ET and 
precipitation data. 

The proposed methodolog) for computing the RISD. soonage. and mitigation 

requirements ... ould be consistent ... ith the l00g Opinion and .... ould be consistent .... ith 

the ... ater budget approaches that ... ere proposed b} the e~pens in the SWC Deli\ery Call 

hugation. 

\It>terminalion of Admini~ t,.. .. tion Prn i~ t Effici~nC\' 

A reibnnable project effieienc) ... ould be computed for each of th~ SWC member), ha!>ed 

on the product of the con'c}ancc effieiene} (I minu. the eon'e~ance loss) and the 

rt'ibnnable on-farm efficicnc~ Thc computed rt'ibnoable project efficieoc) ... ould be 

compared to annual after·the·fact project efficienC} computed from m::ent .... ater usc data 

and CiR calculations (e.g .. during the last 10 }ears). and the 1e,s.er of the NO efficienq 

figurc~ should be de,ignated a, the "admint'tration project eflicienq" to be used in 

computing the R[SD for the SWC member.. 
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The rea:,onable ,on'e~anl-e Io-.>C'~ and Il:a>onabie on-farm appllcallon efficiencies _hould 

be CQmpm~d a" foil...,,,,,, 

The co",~}ance lo,,,..~ In the SWC ~)'tem, all: knowable. and IDWR ha, the capabilit~ 

[0 de\dop Il:liable eSlimatt's of n>a.-,onable CQ",e~an,e 10'''''' for each of the SWC 

member-.,. Cun'e~ancc 1(h>ol'S ,hould be determined ba>C'd OIl record~ pro,ided b} [he 

Di,tric[". and from inlenit''''§ of the OJ,lricl manaj!e", and ~[aff. .\I(hl of the SWC 

members measure deli'cries to Ihe u"..rs under their re,p"eti,e '~"tem,. Some of [he 

members uo;e the>C' record, to compute the con\cyancc losS<', in their s~'tcm,. E'cn 

"hen the- SWC members do not e.\plie-itl~ tabulate their 10,,01''>. thc) gcncraJI~ ha\e a 

good understanding of the amount of con\e}ance los>C's in their systems based on the 

diffcll:nce bet"een "hat they di\en and "hat the) deli>er. 

The \~'or<.lel1 .\\e[hod 'hould not be u>Cd to compute con\·e~ance los>C's because (3) 11 

"a" found to be unn>liable by the Hearing Offie-~r during the SWC Deli>eT) Call hearing. 

and (bl it d~s not consider non·.eepage 10,,1', and mi"cellaneou, inflo", to the 

con\ eyance S),lem. 

It is imponant that the COn\·eyancc 10,5 figure> used in determining the di'ersion 

requill:ments for the SWC members reflcct call: ful oper.ltion of their distribution systems. 

and do not tnclude a,oidable oper.lllonal spdb and other a'·oidable non-SC"Cpage lo,ses. 

In dT) year-. "hen the ground water u",",,,, are required to provide replacement supplie, to 

mnigale potential injuT) from their pumping. the> 'hould not ha'e [0 pro, ide millgation 

"a[Cr thai "Ill be 10,t to 3,oidable con'e\ance 10' .... ' 

Rea.-.onable On·f arro Application Efficienn 

LDWR should determine an area·"eighted a'eragc annual on·farm trrigation efficiene) 

for each of the SWC members based on the ,arious application method>. used in their 

sen Ice area". The>l: cakul~[ion, ,houlJ ulllize ~pnnl...kr appitcatton eflictenctes from the 
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A&B Order. and a grJ\ 1l~ applicalion efficlenc~ In the r.lnge of 55'( to tiO'( based on the 

con,.en~u~ of the PocJtell() and SWC ewert, dunng the SWC Dcli\e~ Call hearing. 



Figure 1 

Average and Maximum CIR and Diversion Requirements 
Computed Using IOWR Modified Protocol 
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Table 1 

Forei::3st 2010 Shortages Computed by Various Methods 
Twin Falls Canal Company 

ssa,469 

(9) Forecast Shortage (al) ~,913 • • 
""" (1) Assumed conveyance loss lor analysis purposes 

(21 Atea-weogh\ed reasonable average OIHarm elfoaercy lrom Table 3 

(3) ProteCt et/iclency computed as (l - conveyance Ioss l (l ) > Reasonal:Oe On-Farm Efficiency 

'" (4) Ir..gated area lrom Extubt 4310 Eswnate 01 Non-j'ngated acres win \lie TFCC SeIVlCe Area 
Taole 10 ]25], SPF - 3.20.07 

(51 Average annual TFCC CIR ITom Table 2. 
(6) Crop waterdemar>d corn[lUled as Ir..galed Area (4 » CIA (5) 

(7) RISO computed as Crop Waw Oemar>d (6) Pro,ect Efficiency 13)_ 
(6) Forecast 2010 TFCC waler Sl4'fl/y ITom 4 14 2010 IOWR lener re Surlace Water Coaht>On 

DelNery Call 
19) ForecaSI20IO Supply IB) mmus RISO (l0)_ 

( 10) Computed shortage reporled In 4 14 2010 IOWR lener USlfIIj baselrr.e wate< reQlJr'emenl 
from Apol 7th OrOOr FOF 29 

(11 ) Computed shortaQe USlfIIj average annual Crop Wale, Requirement and we'!thled average 
prOjeCl elliciercy (3) oerived lrom 4 7 2010 IOWA Order 

(12) Computed shortage USIng average annual Crop Wale< Demar>d 16: ar>d P'ote<:l eltioenoes 
(3) computed irOl'1 assumed conveyance losses ( 1) ar>d reasonable on-Iann ertOercy (2) 

Sprank Wate, Eng.neers Inc 
swC Supply and Demand >Is 4292010 



0_42 

'"" 0." 

'"' 0." 

'"' 0.'" 
Sop 0.51 
Do 0.16 
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Table 2 

Monthly Projecl Efficiencies 
lrom April 7, 2010 Final SWC Order 

0'" 0.31 0.59 0.27 
0.<0 0.'" 0.62 0." 
0." 0.>0 0." 0." 
0.'" 0.42 0.>0 0.'" 
020 0.32 0.49 0.35 
0.41 0.11 0." 0.11 

0.'" 0.32 
0." 0.51 
0.49 0.55 

0" 0.41 
030 0.24 
022 0_11 

(1) From supporting data 10< April 7. 2010 IOWR Order. OS & RISO CalcutalO1.ds-lc 
Values from table entitled, 'Surrmaryof Corrected Average PE Values - 2001:2008. 

$pronl<. Wale< Engineers. Inc. 
SWC Supply and Demand_xis 

Monthly Projecl Efficiencies 

- M' 
-~""' 
_ SID ----- = - moe 

Sop 

0.05 
0.51 
0." 
0.47 
005 
0.21 

412912010 



Table 3 

Monthly Crop Irrigation Requirements 
and Weighted Average Project EHiciency 

(I) Average Monthly Crop Irrigation Requirements (CIR) 

",' 
J"' OS) , 0.71 0.67 0." 0.72 

0." ". 041 0" 0.43 
0.21 025 0" 0.16 0" 

(2) Monthly Project EHiclen.:y 

NOles 

0." 061 
0.'" 0.42 
0.23 0.16 

(1) DerMl<l lrom SUppOrting dma 10< April 7 2010 IOWR Order; OS & RISO Calculator.xlsx 
(2) From suppoftlng data lor ApnI7, 2010 IOWR Order: OS & RISO Calculator~lsx. 
(3) A~erage 01 monthly prOject elliC>encOes weighted by monthly CIA. 

Spronk Waler EngIneers. Inc. 
SWC Supply and Demand xis 4292010 



Table 4 

Weighted Average Annual Reasonable On-Farm EHiciencies 
Surface Water Coalition Members 

(1 ) On-Farm Etllc iencies lor Sprlnklefs Ilrom 112912008 A&B Ofller) 

Sonnkler Tvoo low High A., 
Canler PIVOI ...... 
W hee! 01 Hard Move 600% 75_0"'0 67.5% 

12) On Farm Elliclc lency tor Gravity Irrigation (trom l1n12007 SWC Rebunal Report) 

FUrTaw Imganon 55.0% 

(3) SWC Irrigaled Acres and Application Method (trom 912612007 Fr;IJU'OY Reporl) 

Other Sprinkler 

(4 ) Area-Weighted Average Reasonable On-Farm Elliciencies 

On_Farm Elliciency 

Notes 
(1) On-farm elliClenoes lor spnnklers from 1 292008 Oraef ,n A&B O&Iivery Cau (p 12)_ 
(2) On-farm ellicieooes lor 9rlVlty irrigation from 11 72007 SWC Rebuttal Report to EJrpe'l Repotl Ird OIrect 

Tesnmony of Gregory Sullivan (p 3) 
(3 ) Imgaled area by appIicanon metllod from 9 26.2007 Franzoy EJrpert Report lTabie 5) 
(4) W eighted average reasonable farm inigaoon ellicier.r;:y lWf!rghled by appIicaoon metllod) 

Sp<onk Waler Engineers loc 
SWC Supply and Demar<! xis 4292010 



Table 5 

Reasonable Project Efficiencies Compared to 
Project Efficiencies Irom 41712010 Final SWC Order ... ~" '" Milner ." """ "'" 

(I ) Reasona/)I8 On-Farm E-.cy .~ ~ ~ ,~ ~ , .. ... 
(2 ) fIepaned CcoII9yance Loss 'N .... '" "" '" "" ,~ 

(3) ReasonaIlIe Pro,ecI EIfioeo q 57.2% ,,~ u.~ ~.~ U .N 49.6% ~'" 
(4) IOWR f'mtecI EIfic:iercy (--.ghled avg) 67.2% 31.4% «.,% " ... ... ~ " .. " .. 
(5) F'rq:xMd ~1OI'l Pro,ed E-.cy 67.2% 3'-'% « .4% " .. ... ~ .... ~.'" 

""" ( I ) AlN--weogtIIed _aoe on-Iarm ef!ic>8ncy osarog (e) sprndftI ftIfioeo o:>K fmm 1129J2OO8 IlAB Omer. (b) gra.¥I!y elliaency !rom 
Ilfll2OO7 swe Rebu!IaI Report. and (e) ongaleod area Irom 9I26Iro07 Franzoy Report. See Table , lot demallOl'l 01 area­
wequeo """"3QI! on-la.rm ef!ic>8ncy. 

(2 ) fIepaned conveyarc:e loss fmm 0IsIna IWCO"US and.·or leSVi'O't 01 0IsInd i"J\;l/\;JQIt<S as de-scri:IIId "' 9I26Iro07 Spronk Waler 
8'11" .... 5 ""!>I'll repoI1 prepared for 1he Crry of Poca!eIc. These conwyance losses induoe ... upage losses and aperaloonal -(3) Reasonable On-Farm EIIiaI!ncy (1) x (I mnlS Reponed Conveyance Loss (2Koecma!J). 

(' ) el~ed """"'0" II'"D!"O eIIiaency!rom April 7. 2010 Filial swe Orller 
(5) Greater 01 (J) or (' ). 

Reasonable Project Efficiency vs. 
Weighted Average Project Efficiency from 41712010 Final SWC Order 

'''' 

Sprono. WalfJ( fJ9nee<s, Ire. 
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