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I. Introduction

As a result of proposed Flathead Irrigation Project water deliveries specified in the CSKT

Water Use Agreement, the author began a study of applied water on MacDonald silt loam
soils on irrigated pastures located approximately 5 miles Northeast of St. Ignatius,
Montana. (T19NR19W Sec 29 W 15 of the SE 1/+) The author measured pressure at the
midpoint of a wheel line sprinkler system at several field positions and using sprinkler
nozzle data obtained from the Bureau of Reclamation (BuRec)'s Agrimet Irrigation Guide
(Ref.1) and determined the water delivery from the sprinkler system during an irrigation
set. Irrigation scheduling was determined by using the Kimberly-Penman evapo-
transpiration data for pasture grass obtained from the BuRec Agrimet Station located at the
St. Ignatius Airport (SIGM) (Ref.2) to determine water transpired from pasture grass. The
soil is assumed to hold 2 inches of water per foot of soil, the rooting depth is assumed to be
two feet and the 50% depletion is assumed at wilt (Ref. 1). (These are typical values for the
MacDonald soil types 105 and 106 in a pasture application.) This then implies a

requirement for two (2) inches of water in the root zone to meet the plant's requirements.
The Iand in question has a duty rating of 2.0 and the basic quota in 2072 was L2 inches.
Thus target water delivery was 24 inches for the irrigation season. It should be pointed out
that the land's duty is not recognized in the proposed CSKT Water Use Agreement although
it represents historic usage in the Flathead Irrigation Project.
The analysis contained herein conclusively demonsffates that the Compact proposed
allocations of water in the Mission Irrigation District of the Flathead Irrigation Project are
significantly less (52 o/o less) than historic usage, thus refuting the Compact Commission's
repeated assertions that "...historic usage is protected in the Compact...".

II. Analvsis

The typical irrigation process is to fill the soil profile with an irrigation set, wait until the
two inches of water has been transpired by the plant and then re-fill the profile, continuing
this process throughout the growing season. Since the transpiration varies as a strong
function of weather conditions and since the actual delivery of water from the nozzle to the
root zone is not lolo/o efficient (strongly driven by atmospheric conditions also) the time
between repeat irrigations is not necessarily a constant time interval. In cool, humid, and
calm conditions it is a Ionger interval than when the weather is hot, dry, and windy. For



example if the average transpiration is 0.25 inches f day, and our irrigation efficienry was

670/oand our nozzle delivery was 3 inches per set, we Would deliver 2 inches of water to
the root zone ( 3.0 inches/set x 0.67=2.0) every 8 days (2.0 inches /0.25 inch/day=8 days).

In the specific case reported here, the transpirations rates were closer to 0.2 inches per day

and so the irrigation rycle was repeated every 10 days (2.0 inches / 0.20 inches/day = lQ
days).

The big unknown in this scheduling is "what is the irrigation efficienry?" Measurements

have been made on our ranch in hot (95"F,) dry (Llo/o-L\o/o relative humidity), and windy
conditions (1Omph and gusting) of 460/o. This implies that 54olo of the water issuing from
the nozzle never gets into the ground! It is possible that for a few hours during the night,
when the temperatures are cool (55"F), it's humid (>80% relative humidity) and calm and

perhaps the irrigation efficien cy may reach 7 0o/o for short time period. The Montana State

University Irrigation Guide ( Ref.3) and the BuRec's Agrimet lrrigation Guide recommend
irrigation efficiencies 650/o for wheel line sprinklers and hand line sprinklers, but based on
my experience, 600/o is a better value for ambient conditions here in the Mission Valley.

Nonetheless, required applied water was determined using a range of efficiencies to show
the impact of efficienry on applied water to meet plant needs

The attached sheets graphically display the daily transpiration as measured at the SIGM

site approximately 4 miles from our ranch, as well as the individual daily transpiration
data. From the time period of fuly 2,20L2 through September L6,2012, summing the daily
transpiration data yields a value of t4.67 inches of transpired water from the plants. We

had 0.8 inches of precipitation during this time period, and assuming L00o/o irrigation
efficienry for the rainfall, would yield a net transpiration requirement of 13.87 inches to be

supplied to the root zone to meet plant requirements. (lt should be noted the pastures
were used in a rotational grazing system for 16 cow calf pairs, 2 first calf heifers a mature
bull and a butcher steer so actual transpiration requirements might have been greater.
Nonetheless, grass pasture evapo-transpiration data was used to determine plant needs

and hence irrigation scheduling.)

Assuming efficiencies of 600/o,650/o, and70o/o, would imply that for these conditions 23.1

inches, 21.3 inches and 19.8 inches of applied water respectively would be required to
meet plant demands.

An analysis of the water actually applied during this time period utilized information from
the BuRec Agrimet lrrigation Guide for 1,3/64" nozzles operating at mean pressures of 49
psi on 40x60 spacing. These yields 0.34 inches of applied water per hour, so for an 11 hour
set,3.7 4 inches of water would be delivered per set. My records for the E 7/z of the N40 (20
acres) show six irrigations in this time period so total delivered water during this time
period was 22.4 inches. Additionally, due to abnormally dry conditions, one irrigation in



May,2012 was needed, so this put the total irrigation requirement for the 20LZ irrigation
year at 26.1 inches. This compares with the 12.5 inches of delivered water proposed for
Mission Irrigation District delivery in the 2012 CSKT Compact Water Use Agreement.

The above data represents one irrigation season and does not take into account yearly
variations. The standard deviation of transpiration during this time period, based on a 20

year sample from L992-2077 in Ref. 4 implies the expected standard deviation of
transpiration from year to year to be about + /- 70o/o of the average for the measured

monthly time interval. Applying that to the 201.2 data for the |uly2-September 16 would
imply a + /- 1.4 inches variation of Etosgr. This would lead to an expected yearly variation
in applied water of 2.3 inches (eta =0.6),2.1 inches (eta=0.65) and 2.0 inches (eta=-0.7). So

natural yearly variations in evapo-transpiration cannot explain the allocation quantities
proposed in the CSKT Water Use Agreement.

Based on this analysis, the CSKT Compact Water Use Agreement proposes to deliver
52olo less water to our ranch than our historic usagel

III. Conclusions

The above results conclusively demonstrate that:

1. The historic Flathead lrrigation Project water deliveries are significantly greater

than the proposed delivery in the CSKT Water Use Agreement for irrigators in the

Mission Irrigation District. It also validates the use of the duty system for water

allocations. This data counters the oft repeated claim by the Montana Reserved

Water Rights Compact Commission (COMCOMM) that "...historic usage is

protected..." in the CSKT Compact.

2. Since the proposed water delivery was based on CSKT's HYDROSS modeling of the

irrigation system and average cropping distributions within the Project, the data

presented herein point to a gross error in the modeling/cropping assumptions. The

COMCOMM was also apparently concerned about the use of HYDROSS for
quantification purposes as noted in their October 25,20L0letter to the CSKT (Ref.S)

3. This under prediction of water delivery results from flawed modeling of the system

by the CSKT and the unwillingness of the CSKT and the COMCOMM to utilize actual

"on ranch" usage data to calibrate the HYDROSS model. Calibration of model results

to accurate data sets is an absolute necessity! The author proposed this course of
action to the Flathead f oint Board of Control and their consultant and also to the

COMCOMM in2OL2. No response from either party was ever received to this
proposal.



IV. Recommendations

In a f une, 20L3 meeting with Duane Meacham, the Solicitor for the Portland Regional

Office of the BIA, stated that in all the compacts the BIA was involved in, irrigators
"...never lost a single drop of water as a result of the compacting process". While the
results presented herein are taken from a single ranch in the Mission Irrigation District,
the gross error between the CSKT Water Use Agreement proposed irrigation water
deliveries and the actual plant transpiration required applied water, demand that the

entire question of water delivery in the Compact Water Use Agreement be critically
scrutinized.

Further, this scrutiny should be conducted in a public forum, by independent
agronomists and others independent experts familiar with the irrigation systems. Such

scrutiny must include on farm measurements of representative farms and ranches in all
the irrigation districts in the Flathead Irrigation Proiect. Only then can "historic use" be

quantified, only then can irrigators have assurance that they will not lose a single drop
of water in this adjudication.

*The author holds a B.S. Aeronautical Engineering from Purdue University (1965) and an M.S. Engineering
(7972) from the University of Washington. Employed as a Propulsion Engineer by the Boeing Company for
34+ years, he was a member of the NASA Aeronautics Propulsion Systems Advisory Committee from 1996
until his retirement in 1999. Retiring as Chief Engineer-Propulsion Research & Preliminary Design, his career
specialty was Propulsion Aerodynamics and encompassed both theoretical and ernpirical work He was
responsible for development of performance specification for propulsion systems and validation methods to
veriff installed performance as well as the aerodynamic development of engine nacelles. He holds three US

Patents for propulsion related devices and led developments teams on the 757,717,777,737NG Programs
and was Propulsion System Manager for the NASA/Boeing/Douglas High Speed Civil Transport (HSCT)
Program. He and his wife operate a small, irrigated cattle ranch near SL lgnatius, MT. Mr. Laskody is Chairman
of the Mission Irrigation District in the Flathead Irrigation Project.
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VI. Nomenclature

Etosgr - Kimberly-Penman daily transpiration for pasture grass- inches

aveEtosgr - monthly average Etosgr -inches

sumEtosgr - f, Etosgr in a given month -inches

stddev - standard deviation of daily Etosgr during given month -inches

stddev/ave - stddev /aveEtosgr (dimensionless)

Precip - monthly precipitation -inches

eta-irrigation efficiency =applied water reaching the root zone/applied water
(dimensionless)
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RESERVED WATER RIGHTS
COMPACT COMMISSION

I}R IA!i SCHWEITT-ER. (;oVERTOR cilRt$ D. T\r'tr:ETE\, Crt Att{H 1\

II STATE CF MONTANA
Richr^l him
I)omtfty Eredlcl
RcpFsotrtir G Jcff fvcltrorD
Stortor Crml Willienr

October 2 5, 201 0

Clayton lvlatt
Confederaled Salish & Kootcnai 'l-ribes

P0 Box 27tl
Pablo. MT 59855

R[:: Rci'ieu,of llydross Model Jocko and 14ission Bascline Condition

Dcar ll{r. I\{att:

Thank r'ou for providing the Montarra Reserved Watcr Rights Ci-rmpact Conrrnission
("Cornmission") rvith copies of the Draft Jocko I.l)'DROSS Model Baseline Conditions, August
2010 and the Drall Mission HYDROSS N4odcl Bascline Conditions August 2010. Commissrorr

technical staff has carefull-v- rcvicu'ed the reports. Irrrirn their rcvicw, loflcrthe following
ctrntrttcntS.

The niodels clearll,reflcct a substantial rnvcstmcnt of time and etlort by the Tribcs and DO\I'L
I'IKM. u'hich rve grcatly appreciatc. and thc rcsults appear to be of verv higli quality. The

basclinc model runs appear to be based on rcasonablc assumptions and contain outputs that linc
up tvith tltc mcasurcd data rcasonablv rveli. l'agc I statcs that HYDROSS is a planning modcl.

not a daily opcrations model. 'l hc (bmmrssion agrces that the best usc of'the modcl is to

tacilitatc planning. and rvc bclrcvc it to hc a \rcr)'uselul tool t-or that purpose

'[hat said. it is important to bear in nund sumc ot'thc modcls' inhercnt limitations.

Although thcre is a slrong database ol'e.rrstrng l'lorv records in the Jocko and Mission valleys.

dn'clopment ol'the rnodcl nevertheless rcquircd cstimatcs upon cstimatcs, For cxarnplc, the

ntodcl is hcavill'reliant upon the 2009 canal seepage study. [:r,en though cstimates of canal

seepilge losses are based upon data acquircd undcr carclul quality-controllcd constraints, the

estimatcs neverthclcss carrv sorne statistical uncertaintv and apply'only to a single irrigation
scasol). 'I'o take thcsc someu,hat uncertain estinrates and c.xtend them to multiple imgation
seasons over the full length of the canals (ivhich thenrselves have rvide variability) leads to cverr

tlider unccrtaintl, Certainly, horvever, the estilnates are the best availablc information at the

tinre and r+'e believc it is appropnate to usc thcm in the manner applied in the model. In a similar
vcin, the estimate that 959/o oI delivery system and on-famr inefficicncics makc thcir way to the

next don'nstream node appears to be appropriatc lbr tlie Jocko area. but given the vast amount of

RWRCf' 1625 Elctenth.tvcnue. PO Bor 20160t, Hrlena. MT 59620-1601, Phonc ({06) {4,1-68{1, Fex (406) 444-672t

Attachment FN 13

(;rne flchrrl
lllrrl DsBrurcltr

Rc[renlativr l]ere UcAtpin
S.srtor John B.u€gFcmen



\l'ctlands in the Mission area. rve expected lo',ver retums on the Mission (or conversely. higher
retttrns on thc Jocko). Thesc estimales should be revisite-d at such tinre that estimarcs o f w,ater
use b]- imgation-affected wetlands, riparian areas. and groundu,ater bccome available
(t\,lETnrc).

Our eoncents about thcr models' Iimitations are eased try Wade lrion's assuranse that thcy have
been'stress tcstcd'. By this wc assume that they havc lrcen subjectcrJ to extreme sccnarios (lbr
exatrtple. lining ol"all canals. non-use of sclected canals, extrcrnc atljustmenls to the 95gir
estimate of return florvs, or something similar) to scc iithel,produce reasonable results.

It u'ould also bc hclpfi.rl to reorganizc table 2.3.8. capacitv Iirriits. by canal and sub-canal so that
flou' atnounts can bc tracked and tied back to tlrcir sourccs. Organizing outputs by Nodc ID
produccs rcsults that appear somervhat scranrblcd. I recognize. howcvcr. that given the complex
linkages hctrvecn canals, this approach might provc unu,orkablc.

None of'the l-oregoing, houever. should be rcad to dctract lrom the Commission's appreciation
for the lintc. resources. and effort the"l'ribes have investcd in der,eloping the ITYDROSS models
ur thc Comrnission's belief that the August 2010 Drafi I-IYDROSS Motlcl Basclinc Conditions
lirr -locko and lVlission Vallevs arc an appropriatc basis l'rrr nrtrring ahead with Conrpact
negrrtiations

Sinccrell',

*E*ILS
Bill Schultz, I)rograrn lr4

Rcsened Water Itights Compact Commission

Cc: Wade lnon
Chris I'rvcetcn

Stan Jones

Bill Grciman

Ethan Mace

Jay Weiner

Duanc N,lcchanr

Ed Shccts

Attachment FN 13


