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TO: 

FRO l : 

D TE! 

RE: 

· ater Engineers, Inc. 
· rax 303.a6 .-9799 

emorandum 

Sarah Klaho 
Mitra Pemberton 

On April • 2010. the Interim Director of the Idaho Depamneo of "\\ at.er Resources 

(" IDWR.7 iss ed a Final Order Regarding Methodo ogy for Dete:rmining 1erial Injury 

to Reasonable In-Season Demand and Reasonable Cmzyover ( April th Omer" or 

""'Modified Protocol 1- The April th Order describes IDWR"s proposed methodology for 

nake River made by the members of the Surface 

This memorandum represents our initial comments on certain provisions contained in the 

Modified Pmtoco~ and we reserve the rigb 10 modify these comments and/or provide 

additional comments based on funher re iew of the Apnl m Order. In. addition, w -

reserve the right to provide additional comments after further reviewing the technical 

information and analysis utilized by IDVlR in developing tlle odifi ed Protocol. as well 

as the as-appr ed implementation of the odified ProtocoL 
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Cse of Historical Diversions to Determine Baseline Water ReguiremenL~ 

The Modified Protocol pro,1de& that historical diversions will be used to detennine tbe 

baseline water requirements of the sv,:c members. Based on re\'iew of bydrologic and 

climatologic data. the Interim Director detennined that r.be average of the dh·ersions 

made by the SWC members in 2006 and 2008 should be used as the Baseline Year 

t"BL Y'J for making the initial determination at the beginning of the irrigation season of 

the Reasonable In-Season Demand C"RlSD"). The April 7"' Order states that the BLY 

should ··represent a year(s) of abo, e 3\'erage diversion .. . above average temperatures 

and ET. and belo" a, erage precipitation to ensure thai increased diversions were a 

function of crop water need and not other factors:· April 7rit Order at 5. FOF 16. 

The information pro,·idco by ID\VR in che April 7m Order doe, not ,uppon IDWR", 

position that di\·ersions in years of abo,e a, erage ET and be Jo,.. a, er.ige precipitation 

represent the amounr of water necessar) m meet the crop warer need, of che SWC 

members. To the extent that hismrical diYersions were greater !han were necessary to 

meet the crop water demands. use of those diYersions in esrablisbing the baseline warer 

requirements of the SWC will result in cunailrnem of junior ground water users (or 

mitigation) in order to provide "ater in exces, of the SWC needs. This is not consistent 

"i!h full economic development and maximum utilintion ofldaho·s water resources. 

Funhcr. use of abo,·c-a,·eragc biscorical di,ersions 10 represent !he SV,C irrigation water 

demands is not consistem with the April 29. 2008 Opinion Consiiruting Findings of Fac1. 

Conclusions of La\\ and Recommendation issued b} !he ID\VR Hearing Officer. Gerald 

F. Schroeder. in the Surface Water Coaluioo Delh·ef) Call Hearing r·2008 Opinion .. ). 

The :!008 Opinion contains the following statemems that are instructi ,·e on ho,\ the 

administration protocol should be developed: 

• (T(be Depanmem must modif} the minimum full suppl) analysis as a method of 
establishing a baseline of predicted water need for projecting ma1erial injUI'). 
2008 Opinion at 51 . 'I XJV 7. 
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• [l]L is time for the Deparrmem co mo\C co funher analysis co meet the goal of chc 
minimum full supply but with the benefir or the extended informarion and 
analy,b offered b) the panie;, and available to it-, own staff. fbid. 

• Properly applied. 1he minimum foll ~uppl) approach i, an auempt 10 mea,ure. for 
purposes of determining if there should be cunailmenL the amount of waier senior 
surface warcr users need 10 raise crops of their choosing to maruriry. Ibid. 

• Within !his comc'l:t there are issues of the reasonableness of di,·ersion and 
conveyance practices. and che conservation cffons of the water users. Ibid. 

• The isolation of a year when there are known facts as co me supply and use may 
be rea,onable if it is subjected to the t) pe or anal)Sis applied by both the surface 
and ground water u;,er:,. Howe,·er. focusing on a single year can only be a 
staning point. not sufficient without material adjustments. Those adjustmems are 
reflected in the analyses of the ground warer users and the surface warer users in 
auempting LO e~tablish annual diversion requirement~. 2008 Opinion at 51 -52. '{ 
XIV 7. 

• Predictions of need should be based on an average year of need. subject 10 

adjustment up or down depending upon the panicular water conditions for the 
irrigation season . .:?008 Opinion at -l9. 'I XlV 2. 

• There are scientific approaches wel.l beyond wha1 water was taken and used that 
the panics have utilized in order 10 establish the amount of water SWC members 
acrually need co meet full crop years )sic! overtime. 2008 Opinion at 51.1 XIV 3. 

The BLY methodology described in the !\lodified Prococol is nm appropriare for 

determining chc initial water requirements of che SWC members because ic does noc 

comain che modifications and adjustmems that are necessar) co detennine the amoum of 

water that is acruall) needed by the SWC members co meet their crop water demands. 

Funher. the BLY methodology is not consistent \\ith the Hearing Officer's mandate chat 

it be based on an avern£e year of need. subject 10 adjusrmem up or down. Instead. the 

Modified Protocol provide~ for determinaLion of ba,,eline ,rnter need~ ba~ed on ye.lD> 

above a~erJge di, er-ions. abo, e: a, ernge tempernture~ and ET. and belO\\ a,ernge 

precipitation. 
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Pa0 e . of L6 
~ 

April 2Y. 201U 

To illu traie the -oncems regarding the .',, lodified Prorncol. the predic1ed 2010 -hon:age to 

the Twin Fall Canal Compan~ ·T cc· 1 umrnanzed in the April l . 2010 l ~rr r rom 

ID\\'R w evaluated by comparin~ it to the ·borrage that '1 ·oald re ult from computing 

rbc RISO 11 ing (al a ueig]Hed an:rage project e 1 ienc~ deri.1-ed from the aft:er-tbe-fa t 

ID\VR monthly project efficiency value de cnbed m the April 1h Order. and (bl a 

reasoml.ble projec efficiency compmed from a reasonable on-famJ appli ation efficiency 

or TFCC and me reponed com'eyan "'lo_ '"or the TFCC. The_e compari on are how11 

in Table 1. 

The ba ·elme RISD of L04 ·."' 2 acre-feet ··a ·, from the Apri I l . :!OI O ID\\'"R LetleT 

for the TTCC i. ch WTI in ilie fi.r.:.I lllumn or numben. tn Table 1. The ba!eline RISO 

wa; om pured the avemee of what TFCC di, encd in _()(}6 an _ f.l() _ Compared 10 lhe 

forrt t ~DlO suppl_ for ibc TFCC of 9 .-Ui9 af. IDWR proje ~ a. hona~e lo TFCC of 

-6_9l.3 rounded rn - 6 900 ar, 

The second coiumn of numbers in Table l hm.,· the inigation -eason wme:r demand that 

would be ompute for TFCC based on the average annual crop irrigatton requiremen 

··cJR.··, and a weighted aYerage a ter-the-facl project effic1en y of ~ .6'7c eriYed from 

the mom.hI} IDWR Egure. 1wei~ht.e<l b~ moni:hl} CIR ( Thi re ·ulL u.: ing IIJWR"_ 

number,. is .a pmj ted RiSD of 9 __ ·g <1J[ Compairi. on r I.hi. dem:lnd to proJecte 

_ uppl~ of 9 .-t69 af shou. Iltat mere !.l.ould bt': no p ~ ted -horra._e to TFCC in - 010. 

The- absence of a horrage ompmed using ID\VR . afier-me-fac1 projec1 eff1cien y .1 

-ignificaa be~ause it bo~ - thee .. ecc o r mo1;in!:! the bias in the Modified Prorocol thal 

ari e from ·omputing the b eline demand o a to "'repre_eat a ear( ) of abO\·e ,n-erage 

dh·erston ... above a,·erage temperanire- and ET. and belo\, a,erage pre ipi ation:· 

Remo,·a] f lhat hia! u: in~ IDWR' - afLer- lhe- a t project effi 1er) value. ·.,, how11 in 

T ble I. i · ·ufficienr to elimi11ate the rec.1. l hortag in ::mm. 

1 Ckri\aoon oflhe. weighLed :m!r.:ige er-d1e-foct prnjecI e- c:i nc~ i~ dt noe 1 ter in the 
mf rnor:mdum 
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The fi ~ord in thi. mam.:r allo\\ ID\\ 'R rn rdin chi. a.pproat:h funher_ . shown in thto 

thinl column of n mbt..'"T · 1n Table I . the comput d RJSD wing a fi onab]e projec'l 

dfici~n ' can ht:- ompuli'd · ir1 TFCC ~ffi ·it'n ) figure onrain~d in the rr ' unl la 

re onabk on-fann appl1 arion effi ien _ of 60'I· d on e an ~e o J~cc_ . - repon. d 

b) \"in ~ A.lberdi -. Th' rcsu!tin_ ompmcd RISO i · 3 .HXJ af. Compared m m~ 
fore asL t ta1 upp1) for !:he TFCC of 9 _ -oo -. there "- ould he no horra_ e to TFCC in 

2010. 

The abo\·e analy is of the projec1ed \\ater uppl)· and demand for the TFCC show that 

the projected -hortage to the T CC in :!010 de cribed in the April l--!. Lener from ID\\ R 

i oYer ta ed. 

The remainder of th1 memomntlum i e, oted co di - u -·ion of meth · lo further refine 

Lhe proje ·L effic:iencie. evdOpt' b) IDWR in luding ho'i cho, e effi ·ie11 ie. h uld be 

modified to ' otl'ider as.onable- on&frum ppli ation effi i~n ie and r port~ 

on ·e an ~ Jo · 

Re ~ie -of ID . '' R Project Efficiend 

The April 7lh Order cont in monthly project efficiencie that ID"\\'R propo·e · to u e in 

adju ting the RISO of the ~·c members de ermined at :he beginning of the irri~ation 

n. The:e adju. tmen~ \\ ill be made a.ppm imate } halfway thmug.h the irrig::i.tion 

e~·on. near lhe end af the irri~ lion . ea- on. and after lhe end of the irrig:aLion ea_,;.on. 

ID\\ 'R \\ ill ""'Ompme adju.slt::d in- -on \lrnI .r d ma.mis b rnbu.latin, t.h tual ClR in 

th~ curreot year 110 Ihe date of the adju rm.em) for ea ~b of ch~ WC members based on 

thei i.rri~ated area. cropping pattern. :ind unit CIR data from the l"SBR Agrimet darn.. 

ID R prop,re · o i i de the monthl~ CIR rnlue by the monthl projec effi ienc _ 

vaJue_ ti te in FOF - of the April 7lh O er to compute updated momhl) di\"er ion 

': The reas nab le on- ·arm :ippli ~auon effi.c1enc_ and reponcd con e; an ~e lo - lonhe TFCC t de5'."'f\Nd 
lmc-r t.n the memorandum. 
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requiremenlS. These adjusted di,·ersion rcquiremem., \\ ill be sub.,tiruted for the momhl) 

RlSD ,·alues. and revised annual water requiremealS "ill be computed. 

In the ,-'.pril 7lh Order. (D\\'R artempts lO draw a parallel berween its use of project 

efficiencies and the way that irrigation efficiencies were used by the expens in the SWC 

De!ivel") Call litigation: 

Ghea that the water balance method for estimating annual di,er.;ion 
requiremen!S is subject co ,·arying re~ul15 based on Lhe range of parameters 
lL~ed :!!, inpuL an alternate approach is to assume that unknown parameters 
are pracricall} constant from year-to-year across the entire project. Project 
efficienc} is a term used to de,cribe the ratio of toLa! volumetric crop 
"ater m:ted "ithin a project's bouadar} and the total volume of water 
dive11ed b) that project to meet crop needs. h is the same concept as 
system efficiency. which was presemed at the bearing ExhibiL 3007 at 28-
~9. implicit in this relation.,hip are the componenL, of seepage loss 
(conveyance lo,~). on-fann application losse:, (deep percolation. field 
runoff). and system operational losses (rerum tlowsJ. By utilizing project 
efficiency and its input parameters of crop water need and tolal diver;ion.,. 
the influence of the unkno" n component!, can be captured and described 
without quantifying each of the componems. 
FOF -l I at I :5-16 

Contr.if) to the abo, e statement. IDWR · s "project efficiency .. is nm the same as the 

"->)Stem efficiencie;" de,eloped by the SWC and Pocatello e~pe11s during the S\\'C 

Deli,er) Call litigation. ID\VR ·s "project efficiencv" fails to incorporate a 

"reasonableness" evaluaLion as required b) Idaho la\\ and the :!008 Order. As such. the 

project efficiencies for some of the SWC members are 100 low. as illustrated in Table 

for the TFCC. wilh the result that shonages to the SWC member, are o,er-predicted. 

B, contrast. both the Pocatello experts and the S\\C experts esrimmed on-farm efficienc} 

and conveyance loss in order to translate the CIR into the amount of\\ ater that is needed 

at the river headgate Lo meet crop demands. Reasonable project efficienc} should be 

compuLed a~ the product of reasonable on-fann efficiency muluplied b} reasonable 

con,e:ance efficienc) t 1 - come:ance lo~;J. Appl)ing a reasonableness test to 
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computation of the project efficiencies help, avoid a "imifall for ~eniors through over­

predicLion of ~honages. 

l:se of after-the-facl projecl .;fficiencio::, in admini,Lration a, prupo,ed b} ID\VR i, 

inappropriate because it ha- the pOLemial to reward inefficiem operalion and ma} re,uh in 

unnecessary cunailmenc or mitigaLion of junior ground wmer users LO provide additional 

,upplies 10 Lhe senior users char are not actuall~ needed 10 meet crop demand,. This i, 

contra!} LO maximum utilization and full economic de, elopmenL 

To illustrate che differences bct,,een reasonable project efticicnc} and the after-the-facL 

projecr efficienC} deri\'ed by IDWR. Sc\'eral analyses were perfonncd as described 

herein. 

Problems ,~;tb llse of \ lontbh- Project Efficiencies 

The month!~ project efficiencies computed by IDWR are sbow·n in Table 2. A cban 

ilh.1slnlling the monthly project efftciencie, i; shown at the bottom of Table 2. Toe 

,alue, sho,, n in T able 2 "ere Laken from the ,upponing information pro, ided by ID'i\'R 

on April 21. 10 I 0. Included in chose materials "a., a spreadsheet containing a Lable 

entitled ··summary of Corrected Average PE Values - 2001 :2008:· It was a.-.sumed that 

ID\\ R intends to replace !he monthl:r project effickncies in FOF +i of chc April 7"' 

Order w;m the corrected values. 

One of the problems with IDWR·s use of project efficiencies lies in the way chat che 

after-Lhe-f act project efficienC) wa., computed. Cornputmg an after-the-facL project 

efficiency ba.,ed on che CIR divided b) the volume of water diverted is appropriate when 

thaL calculation is performed on a seasonal ba.,is. Ho" e, er, !hi, method i-, not 

appropriate for computing after-the-facL projecL efficient) ba;,ed on month!:, or other 

shon-tenn data. The reason is chat using the CIR in the numeracor of th~ calculaLion doe, 

not consider the ponion of the di,·ersion that ma~ have gone imo soil moismre. but was 

not immediately consumed. 
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For e\ample. con,ider an irrigator tha1 di,ened 100 acre-feel in April. and 20 acre-feel 

wa., con1umed and -1-0 acre-feet wem into ,oil moisiure ,romge. t:,ing JD\VR·, 

definition. the computed after-the -facl effa:1ency for April \\Ould be 20,..c !20 af / 100 afJ. 

Ho"e,er. the real a1ier-the-fact efficienC) \\Ould ha,e been 60"< (['.!Oar+ -1-0 a[] / 100 

af). a., the "filer that went into soil mob1ure ,torage \\a., made a,ailable for later 

consumption. 

ID\\'R·s method of computing monthly after-the-fact projec1 efficiency can re5ult in 

quirky and some,,hat nonsensical resulL~. Such resu.JL., are e,ident in the IDWR project 

efficienc)' ,·aJues sb0\\11 in Ta ble l that bounce around from month LO month and user to 

user. and include some ver:r low , alues at the beginning and end of the irrigation season_ 

and also include t\\0 Yalues in excess of IOO<c in April. 

ID\VR·s proposed use of montbl} after-the-fact project efficiencie, in administration bas 

the potential to result in unintended dramatic swings in compu1ed di,·ersion demands. 

This i, ill~tnued in the two chum included in Figure l for the TFCC. The green line, in 

the upper chart depict the a, erage tdoued linel and ma\imum C:,olid line) month!) value; 

of CIR. The black lines sho" the monthly diversion requiremen~ that would be 

computed b) di,iding the month!) CIR ,aiue, b) ID\\'R·, propo:.ed month!) project 

cfticiencies. 

The lower chan in Figure 1 shows the difference between the average and rnarjmum 

CIR values and 1he a,·erage and ma'iimurn computed dh·ersion requirements. The 

difference bet\\een the month!) a,erage and ma\imum CIR ,aJues for TFCC is less than 

20.000 af. HO\\t!\er. these mode~t difference~ in CIR translate into substantial 

differences in di,ersion req_uiremems at the beginning and end of the irrigmion sea.,on 

"hen the project efficiencies detennined b) IDWR are low. IDWR'~ project efficienc1 

or 11 nc in October unreasonably dictates that ever) acre-foot of CIR in October requires 

9 af of diH:rsion demand to meet it. h is similarl) unreasonable char !he difference 

bet\\een an a,erage and d1: October \\OU!d result in 100.000 acre-feet of additional 

di ,·ersions that are needed bv TFCC in that month. 
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Out: to th 1 problem de cribed abm c r _ arding the u e of , aI1 in- rnontbJ) pm JC ·c 

erTicien i~ . \\ e propo-e mm ID\VR de, dop ~asona] projc L efficienLic · to us,~ in 

a nini tcrin~ the WC de]frer. caiJ . 

Annual After-The-Fad Project Efficiencie 

ID\\ "R • s rnbk of monthl~ after·the-fac1 prnje t efh 1enc1e rn lude a fine .c me bottom 

bowing the arirhmeric a,·erage 01' momhl~ value·. The arithmecic a,·erage of ibe 

mom:hJ values i of limited u e becau e it weigh Lhe low efficienc, ·.tlue at the 

beginning and end of Lhe eason. when relati,·eh· le_ wa er i being dinned and 

consumed. the ame · the \·alue · unng me rmddle of the irrigation ·ea5on. It is more 

meaningful to ampute a "' eighted-:iverdge e fi iea y ,,1th the \.\ eighting ba_ed on 

mon hl) CIR or the m nthl~ d1\f".'l' io . Ahemativel}. he ea.sonal or annual afi er-the­

fo t pruje ·l effieienc~ an be compmed ~ the annual -rop \\ at r requirement cbvided b) 

the mmual di \·ep,iom.. B orn appro ~11.e ' huuld gi e ·imilar re. ult.l.. 

Wei~htcd&a\Cra~e annual afteMhe-fa t proje t e "i icn te- \\Cr compmed for u . h of 

the SWC members by ,:i.:eighting the montbJj efficienc) -aiue by the monthly CIR data 

comained in the upponing data for the April th Order. Deri,·ation of lhe weighted 

average value_ i· hO\:i;n in Tab]e: _ 

IDWR computed after-the-fa l prujeL"l effi~ien te. ba.ed on the .nern~e of momhl} 

, a.lue, from \\ eL a, em~t:'. and dr) . ru,., during che period from 2000 - :::!00 _ During 

years or ad qumc :i.·mer -upply. [h~rc i limited inccmi\c for me ini_aco undt:r mo·1 of 

lhe SVC ~- te1ns m on -er..-c \Hu.er. ln tho-e \ears. l:he WC membt~ l)pi a11. 

tabli!ih a full or near fuU ··allocation·· ot \ ·ater for their irriea.cors. and Lhe irrieamrs ma\ 
~ ,_ . 

u · ~ up m lhe fu 11 allocalioa. , fo: the r or not full amou m i - needed to -ans I} their crop 

demand 3 • Irrig:. ting wich more water than i aece ·_af) to meet crop ernao can make 

· Thi: ~ C mi:mbc!"i _ pi :ill~ ec annual ,m.,.:i 10n :i!l(IC3 ion~ or lhetr ~mb,e,r ba.....xl on long-~tJJldLD; 
pr.!CU~!i'.' lo ~c:ni:rJJ. IM -fuU" imgauon alloca on~ h..i\ e rernau1ed rt>bu e ·1c:ad. o,er umi: desp.t.? ch( 
sub~tanual ail arn:mem~ rn :m-furm img:mon through on erno11 w pnnklers and ad, 311 e~ in Lm.,,auon 
\\ .Her man:J.!?effii'n L 
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on-fami management of the irrigation ,upply easier (e.g .. fanners need not change 

irrigation ~eis a,, frequently!. Howe, er. over-di,·er-ion of water for ease of irrigation 

~hould 001 be the ba~i, for cunailmem of junior ground water users. and is not consis1em 

"ith matimum milization of lhe re~ource. 

To the ex1em that JD\YR in_,i~b on u,mg afler-1he-fac1 project efficiencie, in 

adminis1ration. these should be computed u,ing onl) data from~ year; when the SWC 

members were more efficient than during a,erage or wet )ears. 

Annual Reasonable Pro ject Efficiencies 

The reasonableness of the project efficiencie, de, eloped b) ID\VR "~ a~~e,~ed by 

comparing them to project efficiencies dcri, ed from (a) on-farm irrigation efficiencies 

used by IDWR or the SWC experu. and (b) conveyance losses reponed b) the S°\\T 

members. 

Rea;.onable on-farm irrigation efficiencies were computed for the each of S\VC members 

ba.ed on (a/ sprinkler application efficiencies contained in the January 19, 1008 Order in 

the A&B Delivery Call maner. and (b ) the gra,il) irrigation application efficienq u,ed 

b} the SWC expens. These sprinkler and gta\il) irriga1ion efficiency values are 

summarized in Table -t. 

ln evaluatin!! the delivef\· call b,· the B Lini1 of !he A&B lrriea1ion District 1-A&B --= • _, -

Delhery Cali"). IDWR assessed the adequac) of the B Coit water suppl) assuming thai 

the irrigator, in that ')~!em could operate at an o,·eralJ projecl efficiency of 75C,c. See 

A&B Order at 11. FOF 50. This o,·erall projecl efficiency figure included a 3Ci: 

comeyance loss in the B Cnit. Di,·iding the 75'7c overall efficienc~ by a 97c-, 

comeyance efficiency result5 in a 77c-;._ on-farm application efficienc) for the B Unit. 

ID\VR based its estimace of on-farm application efficienq in the B Cnil on the folio" mg 

ranges of reponed application efficiencies for :.prinkkrs: 
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ee _-\ ·B Order at t:!. 0 -+ -. 

Page ] I uf 6 

Application Effi ·lenn 
60-
60-

April ~9. 20 I 0 

ID\\ "R u ed the 7 :c;- o, er.tll project efficienq .r pan of it- determination o whether the 

B l'"nit ,•fa..; uffering: inigation water _hortage a a re-uh of the impacl of pumping by 

Junior ground water u e _ There i no re -on wb,.· a 1miJar approach ·bould am be u ed 

in e\ aluatin= the S'WC Deli\ef} Call 

The &.B Order did not in Iude a finding regrutling the appli ation effr-ienc) or g:rclYit_ 

irri.:ation metho<b- becau_ t.h~n=- i , e~ ?itlle u. e of I.hi . ppli '.allf n method i.mdu the B 

CniL Ho\ ·e,.·~r. Iherc \\as _cneraJ agre~mem between lhe: Pocatello e. pens and the S\YC 

c · pen- as to re onablc on-fann applj at.ion efficien ·1e for mu ·1t. irri ation. Th 

Pocatello"" 'pen u ed gra\·j(~ application e: 1 ::ien ie ran.gin; from -5 ~ to 60~ in their 

water budget anal~ e ee 9/_6/200 Franzo~ R ~pon at I I. Table~ 1. The \\ C expe 

u ed. an a,·ernge grJ,il; irrigation e 1ciency of 5 - .,. in the \1 'C deli e11 call ( ee 

l 1n _(X)7 Rebuual Report of Direct Te5timon~ and E:!i:pert Repon of Gregory ullivan 

:.ind Eugene Fnm1u_, l J j_ The " C ~xpe~ u ed a gr.nit) application effi ien y of 

60C'"c-· in me A&B dc-li er} 'all L' ~e 1161.:!00 13 Irrigation Dr,tricl t"-pen.. Table 4- J_ 

For purpo-c of illu Lration. a re ·onable gra, 11~ a p1i ,, tiun effi ·ien \' of - .. Cu; i.. ru 

as ·urned in dc-ri, i11_ on-1arm applicmion effi ·iencic- for Ibe S\\:C members for Lhe 

analv-e de ~r:ibed herein. 

Wetghted a\·eraee re on bk on-farm appb-ation e ficien ~ies for the :1.·c members 

were ompuled u ing lhe ID 'R and WC on· ann e 1 ie11cte described above. and 

irrigat d area-; for ea h WC members pplied by enter pi\·ot prink.le . other 

-;pnnkler.. and g:ravil_ meth~- The irrigated area la came from the eptem r _6, 

_{)() ex~rt r port of G n Franzo_ thm , ·as . uhrnitted in the S"T Deli, e . CaJl heurin~ 

on bt:half of Poe l J!a . The Tf'~ ultin~ \\ ei~htell a, ernge re~onabie on-farm irri ~alion 



a.rah ahn 
MiLm P mbcnon 

Page 1~ of l · .-\pn1 _q __ mo 

d iciency figures are urnmarized at lhe bottom of able .i . and rangi: rom 60.3c:r for 

the CC m 74.l<t or the S CC. 

Re onable proje t efficiencie - \i..ere computed based on tbe product of the reasonabk 

on-farm efficiencies from Tabl -I and ihe -onveyance Jo e reponed b_ Ihe SWC 

members. com ined in the eptember _F_, _ _ QO \: rE expen repon. he on-farm 

e 1ciencie . com.:eyance lo e . and compuled reasonable project efficiencie are hown 

in 'Iabl : . The ompui.ed rea.:onable projecr efficiencie were compared m the weig:hled 

a\·erage proje t efficiencie from the .-\pril 7lh Order in Table 3. A cbart i11u muing the 

pmje t effiL,eTIC) 11gure · i hown at the b nom f Tabl -

The re. ult=. in Table 5 .:-bm ' thar lh afLer-th -.f t pmjecl effi iencie for A&B, AFRD2. 

BID_ Miln~r and MID are ~qual to or grc-ater Lhan lhe tornpute re~ onable ruje ·t 

t: ffidencie . This mean th:ic th~ ~ u ~r.:, :r Opt'rating tui..~ ard l:b pper nd of th mn.i~~ 

of ~~ oTnizcrl effi ien ~ie or prinkkr and gra iL} melhcx:6. For pw:po · of 

admini tenne the delfrery call. Ihe-e users hould 1x: ex peered m ominue their e l -enc 

operation. 

Conversely. the after-the-fa I project e fictencie for the i"o~ CC and the TFCC hown in 

Table 4, are _· ub · t::uuiall) lu\ er i:he Dm uted rea! n:1 le pmje L effi ien ie _ Thi mean 

lh l born ~sec and TFCC are operating al effi ·iencie lhaL are I mer Limn esr;pecled and 

Jo\\ r than v. haL is reasonable. The follm\ ing i: a mrnID) of lh ~ompm ~ct re~ onabl 

and aftrr-m~-fa .r proj t ~1 1:1.enci"' for TFCC and XSCC 

naMc Project Efliicienci · 
:\nd Project Effici nci from .' pril th Order I orre led~ 

~. CCmd CC 

NCC TFCC 
-t9.6lt 

Differen e - 10.0t"r. 
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The abo\'e differences oc1ween the reasonabk and aftcr-the-faCl project efficiencie, result 

in significant differences in computed di'"ersion requirements using lhe administra1ion 

protocol described in the April 71h Order. The average annual CIR cornpured by JD\\'R 

OYer the 2000 - 2008 period was 347.000 acre-feet per year (·af/y·· ) for ;s;SCC and 

391.000 af/y for TFCC ,derived from data in DS & RISO Calculator.xlsx from IDWR). 

Dividing these average annual CCR amounts by the weighted aYerage project efficiency 

gives the estimated a\·erage annual diversion requiremenL The foUowing is a summaI) 

of the a\erage annual diYersion requirements for NSCC and TFCC computed using 

reasonable project efficiencies and the after-the-fact project efficiencies from the April 7th 

Order. 

Summary of Annual Dh·ersion Requirement 
Based on Reasonable Project Efficiencies 

And Project Efficiencies from April 7th Order 
NSCC and TFCC 

Annual Diversion Demand Based On KSCC TFCC 
Reasonable Project Efficiency 700.000 739.000 
April 7"' Order Project Efficienc~ 877.000 897.000 

I Difference 111.000 I 158.ooo I 

Each percentage point difference in project efficienc} 1ran,la1e, into a difference in !he 

annual di\ ersion requirement of l 7.700 aft} for :S:SCC and l 6.900 af/~ for TFCC. 

The project efficiencies computed b} lD\\"R for NSCC and TFCC arc lower than v. hat is 

reasonable. De1erminarion of shonages to :\SCC and TFCC for purposes of cunailmem 

or mitigation should be based on seasonal Yalue, of reasonable project efficienc) of at 

leasi 50"..- for :-:sec and 531< for TFCC. 

All projecl efficiencie~ u~ed in admini,1ering !he SWC Deli\ el) Call ~hould cominue 10 

be re\ iev. ed in !he fu1ure to consider !h.? effect of cominu~d COD\ er,ion~ l<Viprinl.lers. 
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PropOSL'<I :\ lei.hod for Computing RISO. Shortage and :\litigation Requirement 

We propose thar JDWR derermine the baseline water demand for each of the SWC 

members using an approach lha1 is similar to the method tha1 ii has proposed for making 

mid-season and post-season adjusonems 10 the RJSD. The proposed methodolog) \\OU!d 

in\·olve che follo\\ing steps: 

I. Compute the average annual CIR based on (a) acrual irriga1ed area. (b I 
cropping panem. and tel the a\erage annual unit CIR amounb for the \:lriou, 
crops. 

3. 

~-

Compute the annual RJSD necess~ to meet the crop water demands based on 
the average annual CTR volume from Step I divided b) an annual 
.. administrative projet:t efficiency .. lsee below). 

Compare the annual RISD from Step 2 10 llle a\ ail able \\ arer supply hum of 
project natural flow supply plus available storage wmerJ lo compute the 
shonage and required mitigation at the be~inoing of the season. 

Recalculate rhe RJSD. shonage. and mitigmion requirement during and after 
the irrigation ~ea,on ba,ed on actual CIR determined using Agrimet ET and 
precipitation data. 

The proposed methodology for computing the RJSD. shonage. and mitigation 

requirements would be consistent with the 2008 Opinion and would be consistent \,ich 

che water budget approaches that were proposed by the ex pens in the SWC Delivery Call 

litigation. 

Determination or Administration Pro ject E fficiency 

A rea,onable projecr efficienc} "ould be computed for each of the S\\'C member, ba,ed 

on lhe produce of the conveyance cfficienc} ( I minw. lhe conveyance loss) and lhe 

reawnable on-farm efficienq. The compmed reasonable project efficienc} \\ ould be 

compared m annual after-the-fact projet:t efficiency computed from recenr \\ acer use darn 

and CIR calculations le.g .. during the hut IO years). and the lesser of the rwo efficiency 

figures should be designated ~ the .. administration project efficiency .. to be used in 

computing the RTSD forthe S\\'C member,. 
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The rea;,onable con"eyance losses and reasonable on-farm applicmion efficiencies should 

be computed a_, folio\\;,: 

Rea.,onable Corl\ e, ance Lo,~ 

The comeyam:e lo,,es in the SWC ~y,tem, are kno,,able. and ID\\1< has the capabilit1 

10 develop reliable estimmes of reasonable com eyance losse, for each of the SWC 

member,. Come) ance lo,ses ,hould be determined ba.,ed on record!> provided b) the 

DisuicIS. and from inten iews of the District manager.. and staff. '.\l0,1 of the SWC 

members measure deli\'eries 10 the users under their re,pecti,·e ,y ,tern,. Some of the 

members use these records to com puce the con, cyancc losses in their systems. E, en 

when the SWC members do DOI explicitly cabulme their losses. they generally ha,e a 

good understanding of the amount of com·eyance losses in their systems based on the 

difference berween wbat the} dh·en and what they deliver. 

Tbe \\'or,tell Method should not be used to compute conveyance losses because (al it 

"as found to be unreliable b) the Hearing Officer during the SWC Deli,ery Call hearing. 

and (bl ic does not consider non-seepage lo,,e, and mi,-cellaneou~ inllow;, to the 

conveyance system. 

le is imponam that the conveyance loss figures used in determining the diversion 

requiremeats for the S\\'C members reflect careful operation of their disuibution syscems. 

and do not include avoidable operntional spills and other a,·oidable non-seepage losses. 

In dry yeru--, "hen the ground water users are required to pro.,.;de replacement supplies LO 

mirigate po1emial injuf} from their pumping. the~ should not ha,e 10 prm;de mitigation 

waier that ,, ill be 10,1 to a, oidable conveyance lo,~e~. 

Reasonable On-Farm Application Efficicnc~ 

IDWR should de1ermine an area-weighted a,·erage annual on-farm irrigation efficienc, 

for eacb of the SWC members based on the ,•arious applica1ion methods used in their 

sef\ ice area;,. The-~e calculariore. ,hould utilize sprinkler application efficiencies from the 
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.-\&B Order. and a gra, i1y applica1ion efficienc) m lhe range of 55'1- to 60'< based on the 

con-.en~u.-, of che Pocatello and S\\'C ex pell!, during the SWC Delivef) Call bearing. 
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fable 1 

Foll'ecast 2010 Shortages Computed by Various ethods 
Twin Faus CanaJ Company 

, I Assumed Co11 eyance oss 

[21 Reasonable On-Farm Effic1e 

(3) P,rojec Efficiency 

[81 Fe recast 2010 Su 
atural Flow 

Sta s 
Forecast 20 O Supp y {af) 

(91 Fmecas1 Shortage (af) 

~otes 

I DJ 

Using 

BLY from 
ApriJ 7th 

Order 

cy 

a 

rt a 
1,0451382 

56,9"13, 

( J Assu ed corweyance loss -or analy5is p rposes 

( 11 

Using 

Proj Effoy 

From 
47,2010 

Order 

43.6% 

183,589 
25.6 

39_'1_,_ 1 
897,359 

988.469 

0 

121 Area·weighted reasonable average on-rami efficiency from - able 3 

(12) 

Using 

Reas. 

Pro[ect 
Efficien9'. 

12°"o 

60Cf~ 

53 ~ 

183.589 
25.6 

391 48 
738102 

0 

t31 Projec e1 cieocy ca led as (i - conveyance loss) t 1) x easona e On-Farm E ~ciency 
(2) 

( l Irrigated area rrom Exhibit 43 0 Estima e of on-frtigated acres w I t e FCC Service Area 
Table rn [25], SPF - 3, 0-0-' _ 

t5) vera .e annual FC CIR fm Tab e 2 
{6) C op ate de a d computed as Irrigated Area ( J x IR t5l 

t, ISO com ed as Cr Wa er Demand (61 Projec Efficiency (31. 
(Bl Forecas 20 0 TFCC waler supply fro , , 201 O I A e" er rg : Su -ace Wa er Coali ·on 

Def1Very Call 
(9) Fo ecast 2010 Suppl (Bj minus IS , Ol . 

(10) Com ed sho age repo ed 1 1 . 2010 10 Letter using baseline -r.er requ• e ent 
trom · nl 7 Order FO 29. 

(1 1 J Compuled s ortage using aYerage annual C ater Requ1remen and e,g ted average 
p ojec1 e ciency {3) derived rom 72010 I Order 

21 Co s o age us, g a erage annu.aJ C Wa er ema d f6l r1d p cjec efficiencie-s 
(3) c: m re rro assumed c nveyance losses [1 J and reaso able o - arm e 1c1en {2 1-

Spron ate E gineers Inc 
SWC S·u pl a11d Deman . Is 29·2010 



onth A&.B 
Apr 1-06 
May o. ·2 
Jun 0.64-
Jul 0. 

-
9 

Aug 0.68 
Sep 0.51 
Oct 0. 6 

Note 

Table 2 

onthly Project Efficiencies 
from April 71 2010 Final S C Order 

AF-RD2 B10 
0.24 0.:27 
028 0.31 0.2 
0.40 0.48 0 .50 
0.44 0.56 0.64 
0.38 0.42 0 .48 
0.26 0.32 0.35 
0.41 0.1 o. 

TFCC 
0.1 0.22 
0 .28 0 .32 
0.44 0 .51 
0.49 0.55 
0.39 0.41 
0.30 024 
0.22 0.11 

(1 ) From supporting data for April 7. 2010 IDWR Order, OS & RISO Calcu ,a or.xls.x 
Values from ab e entitled. Summary of Correc eel Average PE Values~ 2001 :2008. 

1.40 

1.30 

1.20 

onthly Pro.iect Efficiencies 

&B 
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1.10 
..,._BIO 

-~- ----------------...;,~"ililner 

1.00 

0 .90 
>, 
u 
C 0.80 m u 
E w 0.70 -u 
CD {UiO o' ... 
a. 

0.50 

0.40 

0.30 

0.20 

0 .10 

0.00 
Apr 

Spronk Water Engineers, Inc. 
SWC Supply and Demand.xis 

May 

- lrlidoka 
- - NSOC 

---,i-lFCC 

Jun Jul Aug Sep Oct 

Av 
0.50 
0.35 
0.51 
0.59 
0.47 
0.35 
0.21 

4/ 29 '20 0 



Table 3 

Monthly Crop Irrigation Requirements 
and Weighted Average Project Efficiency 

( 1) Average onthly ,Cl'op lrrigiation Requirements (CIR) 

onttl A&B, AFRD2 
Apr OJ)7 [LO 

a 0.2 0.2 · 
Jun 0.53 [153 
Jul 0-65 
Ag OAB 
Sep 0.25 
Oct 0.05 

nnuaJ 2.3 

(2) Monthly Project Efficiency 

Month 

ug 
Sep 
0c 

(3) Wtd Avg 

.Noles 

A&B 
108% 

42°.,a 
64 .~ 
79% 
68a' ,o 

BID Milner 
0.10 o.oa 
0.30 0.30 
0.57 0.55 
0.67 IJ.60 
0.4 0.40 
0.20 0. a 
0.02 o. 
2 .27 

56~c 66{)~ 

4 a 56'l1o 

·m NSCC 
0.06 
0.25 0.27 
0.55 0.5 
OJ2 
0.43 
0 .. 20 
0.02 
2.22 2 .25 

NSCC 
"14"-'o 
28"';. 

% 
... o, 

, 0 

39'} 
30 D ~,g w~ 

39.6% 

TFCC 

2.13 

TFCC 
22°Ji:: 
320a 
5 O/a 

55 .o 

1 0 

43.6% 

(1 J eriv from :suppo ·ng a a m nl 7 20 0 I W Order; DS & [SD Cale lator.ids . 
(21 From suppo ng da a for 17. 20 0 iDW Order; OS & ISO Ca culator. Is .... . 
(31 A erage of on ly project e iciencies elgh ed y monthly CIR. 

Spro11 a er Engineers. Inc. 
SWC Supply and Demand Is 29201 



Table 4 

Weighted Average Annual Reasonable On-Farm Efficiencies 
Surtace Water Coalition embers 

1 On-Farm Efficiencies, f,or Sprin e s (from /29.'2008 A&B Or,de ) 

La Avg 
75JY'6 90.~ 

ove 60.QQ'g ,5_01;1:.i 67.5% 
60.0% 85.0Q.o 72.5 
60 O¾ 0 OCa 71).~ 

I On Farm Effic i.ciency or Gravity 1rr1gation (from 11,7 ,2007 SWC Rebutta Report) 

0 High 
Furro lrnga on 30J)"'c B0.0''<, 55.0 ,c 

(3J SWC Irrigated Acres and Application . e hod (from 9t26 2007 Franzo,y Report) 

Milner 
2 .939 5.207 

2.85 .92 
21 ,568 3.200 

1 63 62.36 3, 

( ~I Area·Weig1hfed Average Reasonable On-Farrn EtticTencies 

On~Fa:rm Efficiency 

Notes 
l On-farm e cieocies for sprinklers from 29,2000 Order 1n A&B Deli ery Gall (p 2) 

TFCC 

7, 

(2) 0 -,arm e ciencies or gr-avrty fr igalion from 1 200 SWC Rebuttal Report to Expert Report and Di ec 
Tes ony ot Gregory Sulli,r~ (p 3 

(J J Ir a ed arna by a plica ·on e od frorn 9 26 200 Franzoy Expe Re (Table 5 
) Weig e<l averag.e reasana le arm irrigatio eu ciency I ig te oy appltcation E!L 

$pron Wa er Engineers, Inc 
SWC Suppl and emand. Is 4-29 2 



Table 5 

Reasonab]e Project Efficiencies, compared to 
Project Efficiencies from 4171:201 D Final SWC Order 

A&B AFR02 BID KSCC TIFOC 

(1) Reasonable On-Farm Efficiency 69% 69% 68% rn:. 69% 43/o 60',l 

(2} Reported Conveyance Loss 1 I 48% 35% 20% 35% 33% 12% 

(3) Rea-sonable Project EffiCiency 57.~ 36.0% 43.9% 56.2% 44.7% 49.6% 53. ' 
( ) IDWR P'ro·ect Efficiency ( eighteo avgJ 6 .2% 37. % 44.4% 62.6% .913/o 39.6,o .So/a 

t5) P«>posed AdmJnistr;a:lion Prcjec Efficiency 67...2% 3i. % _, % 62..fio/c 48. 9.6% 53.0% 

~ 
11) Afea.-weighted average on-rarm efficiency ·ng (a) sp · er efficiencies from 1,29/200B MB Order, (b} gravity e ·ency fro 

11 /200 - SWC Re u'tlal Aepo and (c) irrigated area fro 912612007 Franzoy Repo . Se& Tal:)Je . fa derivation o area-­
we· ied average on·fann e c:ieocy. 

l2) Reported canveyanoe loss fro Distrrcl reoords and/er es mo:ny of Oislnd mariagers as described 1119 '26J-2007 Spro Water 
Engineers expert repo prepared for e City o Pocate o. Ti ese co eyance losses I dude seepage osses al7d operational 
s:pills. 

f 3) ~asonable One-Farm Efficiency ( 1 ) x r1 m· s eported Conveyance Loss (:2)[decimal]). 
(4) C IR-weightecl avera e profecl e ii 7, 2010 Final SWC Order 

( Greater ot (3) or (4). 

Reasonabl'e Protect Efficiency vs. 
Weighted Aveiage Project Efficiency from '4 /2010 Final SWC Order 
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