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By

f.R. (ferry) Laskody*

I. Introduction

As a result of proposed Flathead lrrigation 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 29W thof theSEl/+) The author measured pressure atthe
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 Sation 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 50o/o depletion is assumed at wilt (Ref. 1). fThese 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 land in question has a duty rating of 2.0 and the basic quota in 20L2 was 12 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 demonstrates 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 100o/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 longer interval than when the weather is hot- drv.and windv. For
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example if the average transpiration is 0.25 inches f day, and our irrigation efficienry was

670/o and our nozzle delivery was 3 inches per set, we Would deliver 2 inches of water to

the root zone ( 3.0 inches/set x 0.57=2.0) every B days (2.0 inches 10.25 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 / A.20 inches/day = 10

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 (L0o/o-75o/o relative humidity), and windy
conditions (10mph and gusting) of 460/o. This implies that 54o/o 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 efficiency may reach 7 0o/o for short time period. The Montana State

University lrrigation 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 76,20L2, summing the daily

transpiration data yields a value of L4.67 inches of transpired water from the plants. We

had 0.8 inches of precipitation during this time period, and assuming 700o/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. [t 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, 2L.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 L3/64" nozzles operating at mean pressures of 49

psi on 40x60 spacing. These yields 0.34 inches of applied water per hour, so for an 1l, 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 was22.4 inches. Additionally, due to abnormally dry conditions, one irrigation in



May,20L2 was needed, so this put the total irrigation requirement for the 20L2 irrigation
year at 26.L 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 a20
year sample from L992-2011in Ref. 4 implies the expected standard deviation of
transpiration from year to year to be about + /- l0o/o of the average for the measured

monthly time interval. Applying that to the 20L2 data for the fuly2-September 16 would
imply a + /- L.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 usage!

III. Conclusions

The above results conclusively demonstrate thatl

1. The historic Flathead Irrigation Project water deliveries are significantly greater
than the proposed delivery in the CSKT Water Use Agreement for irrigators in the
Mission lrrigation 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.SJ

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 foint Board of Control and their consultant and also to the
COMCOMM in2O1.2. No response from either party was ever received to this
proposal.



IV. Recommendations

In a fune, 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 lrrigation 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 Project. 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
(1972) 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 L996
until his retirement in 1999. Retiring as Chief Engineer-Propulsion Research & Preliminary Design, his career
specialty was Propulsion Aerodynamics and encompassed both theoretical and empirical work. He was
responsible for development of performance specification for propulsion systems and validation methods to
verify 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 St lgnatius, MT. Mr. Laskody is Chairman
of the Mission Irrigation District in the Flathead Irrigation Proiect.
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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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COMPACT COMMISSION

IIRIAli sf llwtrtTzER. C()vERSOR

[;coc F.lchrrt
lltrrl DcBrurcltr

Rcprc*rtrtirt lrr!e U(Alprn
S.rrror John BruegEe0ro

- 
STArE CF MONTANA

Richird liirtr
Doroth) Bndlc!,
RrplHttrtirG J.ff lv.lbom
S.nrtor Crrol Wilfirmt

Octobcr 25, 2010

Clayton IVlirtt

Conf-ederated Salish & Kootenai l-ribes
PO Box 278
I)ablo. IvlT 59855

Ilci'ien'o{'l{ydross Model Jocko and \4ission Bascline Condition

Dcar Mr. ir4att:

'lhattk 
,r'ou for providing the Montana Resen'ctl \\'atcr Rights Compact Comrnission

("Cornrnission") r,ith copies of the Draft Jocko t'IYDROSS Model Baseline Conditions, August
2010 iirrd thc Drall Mission HYDROSS Nltidr-l Basclirre Conditions August 2010. Commissron

teclmical staff has carefull-v rcvicri'ed thc rcports. lrrrrnr thcir rcvierv. I offcr thc follorving
ctttnmcnts.

J-hc rnoclcls clcarll'' rcflcct a substantial invcstnrcnt of time and etlort by the Tribes and DO\\'L
I IKM. u'hich rvc greatly appreciatc, and thc rcsults appear to be of very high quality. The

basclinc n-rodel runs appear to lre basecl on rcasonablc assumptions and contaiti outputs that linc
up rvith thc mcasured data reasonabl5,*'cll. I']agc I statcs that IIYDI{OSS isaplanningmodel,
nol a daily opcrations model. l-hc (hmmrssion agrees that the hest use of the rnodel is to
lacilitatc planning, and we believc it to bc a vcr),uselul tool ttrr that purpose.

'[hat said. it is important to bear in nrind somc ol'tirc modcls'inhercnt limitations.

Although tlrcre is a strong databasc,.r{'existing l'lorv records in the Jockt-i and Ivlission vallcy's.

du'clopmcnt of the tnodcl neveflheless retquircd estil^ual.es upon cstimates. For cxample, thc
tttodcl is ltcav'il;- reliant upon the 2009 canal secpage study. F-r,en though estimates of canal

seepirge losscs are based upon data acquircd undcr carclul quality-controllcd constraints, the

estintatcs neverthclcss carry some statistical unccrtaint-v und appll'only to a single irrigation
seasoll. -l'o 

take thcse .someu'hat uncertain estinrates and extend them to multiple imgatiun
seasons over thc full length of the canals (u'hich thenrsclves have rvide variability) leads to cven
rlider uncertaint,v-. Certainly, horvever. the estinrates are the best available information at thc
tintc- and 'i+'e believe it is appropriate to usc them in the rnanner applied in the rnodel. In a siniilar
vcin, the estimate that 95Yo of delivery sl,stem and on-famr inefficiencies make their way to thc
ncxt dorvnstream node appears to be appropriate lbr the Jocko arsa, bui given the vast amount of

RWRCC. 1625 Elcventh Avcnue. PO Bor 20t60t. Hetcna. IIT 59620-160t, photrc (,t06) {4.1-684t. Far (406) 444-672t
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\\'ctlands in the Mission area. r,ve expected lo',r,er rerurns on the Mission (or conversely, hi gher
rcrurns on the Jocko). J-hesc estimales should be revisited at such tinre that estimares of w,atcr
use by irrigation-affected r+'etlands, riparian areas. and groundrvater become available
(NIETRrC).

Our cuncents about thc models' Iinritations arc eased by Wacle lrion's assurance lhat they have
bccn 'stress testsd'. By this wc assume that thel'havc lrcen subjectcd to extreme scenarios (l-or
cxan:ple. Iining ol'all canals. non-use of sclected canals, extrcrne a<Jjustments to the 959ir
cstimate ol'return florvs, or something simitar) to see if thel'produce reasonable results.

It u'ould also be helpful to reorganizc table 2.3.8. capacity limits. by canal and sub-canal so that
florv artounts can bc trackcd and tied back to thcir sources. Organizing outputs by Norlc ID
produccs results that appear sorneu'hat scramblcd. I recognize. howcr.er. that grven the comple.x.
linkages Lretwecn canals. this approach might provL- unu,orkable.

Nonc of the t-oregoing. hor.vever, shculd bc rcad to dctract lrom the Comrnission's apprcciation
for the time. resources. and cffort the l'ritres have investcd in developing the HYDROSS moclcls
or the Commission's bclicf that the August 2010 Drali I-IYDROSS Moclcl llasclinc Conditions
lirr Jocko and iVlission Vallcys arc an appropriate basis llr rnoving ahcad witlr Conrpact
negrrtiations,

Sincerrel),,

Ilill Schultz, Progsam lr4

Rcscrvcd Water ltights Compau Commission

Cu: Warie lnon
Chris'l'rvcctcn
Stan Jones

Bill Greiman

Ethan Mace

Jay Weincr
Duanc lv,lccharn

Ed Shects
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