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From: gggmpssioner of Reclnmatiqugd') 1. b ..........

Subject: Navajo Indlan Irripgation Project

A joint meeting was held at the Bureau of Reclnmation's Engineering
and Reseayel Conter in Denver or June 30, 1976, between representatives
of the Turesu of Reclamation (BR) and the Burcau of Indian Affairs (BIA)
to dincuse the repovts titled “Water Supply Availability in the §San Juan
River Basin of 1975' prepared for the Burcau of Indien Affairs by
Norrison-Meferle Incorporated, and the “Mavaje Indian Yrvigation Project
All gprinkler Report" prepared by the Buresu of Reclamation, Novembey 1973,
revised March 1974,
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The principal area of discussion at that meeting was the unit consutmptive
use requirement developed in the two reports, The Bureau of Reclamation
used the Blaney-Criddle provedure deseribed in technical bulletin 1275,
United States Department of Agriculture, Decewber 1962, The resulls
as used in the 1974 DR Sprinkler Report were a consuwptive.use of

v 2.49 scre-fect per acre and a unit divereion requirement of 3,14 acre-
feet por acre, 7The BYA uwend a recent Jeneen-Haise procedure as desoribed
{n the American Soclety of Civil Enginecrs publication "Consumptive Use
of Water and Jrrigation Water Requirements® doted Beptewber 1973, The :
results of the BlA studics showed a consumptive use requirenment of
4,03 acre-feet per acte and a unit diversion requivement of 5,52 ecre-
foot per acre, 1In additfon to the difference in consumptive use
requirements, theve are minor differences in effective precipitation
as a result of a different period of study, crop distributions, and
acreage for the project.
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The end result of the two studics was an average annual diversion
requirement of 330,000 acre-feet for the BR studies and 610,000 acre-feet
{n the BIA studiecs, Supporting documents of the authoriezing legislation
for the Navajo Indian Irtipation Project (WIIP) are based on diversion
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requiremants of 508,000 scre-feet, and BIA agreed that diversions could not

. excead that value and that project operatfon would be restricted. One

of the primary coacérns of the BIA as a result of its andlysisr, was
the siring of the NI11P distributfon system, It pointed out that
higher project consumptive use requirements would result {n & higher
peak demand and that the project, as presently designed, may nat be
able to meet larger peak dewands.

An edditional concern wae the affect that increased consumptive use
woule have on depletions by the project, If the project depletions
fncresse beyond the approximately 252,000 acre-feet annually, originally
estimated, it could have significant impacts:-on other planned water.
resource developmants in New Nexico that would use Colorado River water.

Sinece that June 1976 meeting, the Bureau of Reclamation has reviewed the
consumptive use e¢stimate presented by the BIA (Jensen-laise with
elevation adjustment) as well as a number of other estimating procedures
which ate, or have racently been, in common use. The procedures
reviewad include the Blancy-Criddle method as used in the eprinkler
report (B-C), the Blaney-Criddle method using revised high-range
seasonal K values (B-C with high K), Soil Conservation Service
Technical Release 21 (TR-21), and the Jensen-Haise 1963 procedure

(J-B 1963), 1966 procedure (J-R 1966), and 1970 procedure (J-H 1970).
The 1970 Jensen-Haige procedure was used with and without the elevation
adjustpent (elevation = 5800 and 0},

The ocaleulations for each.procedure used comparable ¢limatie, geographic,
and cropping data, The reeults of those calculations are as follows:

COMPARISON OF CONSUMPTIVE USE
ESTIMATING METHODS TFOR
NAVAJO INDIAN IRRIGATION PROJECT

Method Annual CU (feet)
B-¢ (sprinkler report) 2.49
B-C with high K 2.71
TR-21 2.83
J-H 1963 2.7
J-B 1966 2,68
J-H 1970, el. = 0 2.72
J=H 1970, el, = 5800 4,03

These results indicate that five ef the estimating procedures provide
values of consumptive use grouped very closely around 2,75 feet pet year,
The other two procedures give values of about 10 percent leas (sprinkler
report) and 50 percent higher (Jensen-Haise with elevation adjustment).
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The following talw)ation Indicates the range of diversion requirements,
return flows, and depletionn that can be expected using three of the
consumptive use estimating methods listed above, It can be seon that
the pame significant gpread in consumptive use estimates carries on
through to these valves as well,

COMPARISON OF NfIP TRRLCATION RBQUINEMENTS
(Annual Average)

USHR 1974

Ttem Alle«Sprinkler TR~21 BIA 1975
Repoxt ___Study

Consumptive use (feet) 2.49 2,83 4,03
Bffective precipitation (feet) 0.61 0.61 0.72
Irripation requirements (feet) 1,88 2,22 3.3
Farm loss (25 pevcent) (fcet) 0.63 0.74 1.10
Parin turnout requirement (feet) 2.51 2,96 4,41
Conveyance Josses (20 pereent) (feet) 0.63 0,74 1.1}
Diversion requirement (fect) 3.14 3.70 5.52
Irripgable acycs 110,630 110,630 -

Productive acres 105,000 105,000 110,630
biversion reguivement (scre-foot) 330,000 389,000 610,000
peneficial ¢ (sere-feet) 198,000 233,000 366, 000
Lesses and returns (acye-feet) 132,000 156,000 244,000
Return flov (acre-feet) 104,000 123,000 185,000
Noubenefictial (U (acre-fect) 28,000 33,000 49,000
Depletion (acre~feet) 226,000 266,000 415,000

The Purcan of Keclamation has, for planning purposes, chanped its
procedure for ostimating comsumptive use in most arcas since completion
of the sprinkler report, fThe procodure beimg uned {s the Boll Conservation
gervices Technical Relenre 21, While, that procedure provides unit
consumptive use roquirements for NIIP that are sliphtly larger than

the procedure vsed 4in the sprinkler report, it is only about 2/3 as
large as the value proposed by the BIA, The Nurewu of Reclamation has
never used @ procedure in {ts planning propram that would estimate unit
consumptive upe requirements at levels nearly as high as those proposed
by BIA and our cuperience has not indicated a need to change, Purther-
more, there is fnsufficient experience in the profect area to determine
that one estimating technigque {6 puperior to anothex. Therefore, we can
pot Justify changing consumptive use estimates on RIIP at this time,

We also found, during our raeview of the all sprinkler studics, that

the cstimated distxibution system losges may hove been over cetimated,
The values used were based on 3 percent secepape and 17 percent operational
losa, We believe the secpape value to be reasonable, hut experience on
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Cesed Ty projects indicats that the operationa) lose value can be

1)
@g.u& redueed, partienlavly during peak demmal periods. A reduction dn
st i eperational loesses counteracts inereases In consumptive use with the \
result being Tesa nothchange 1o peak delivery demand for the project. .

yox emnmplo,'ﬁ?ﬁln]iave $¢ wvould be reasonsble Lo use a conveyance Tons
value of 13 poveent (3 percent neepage and 10 peveent’ operations) loss).
15 the 13 percent conveyance loss were to be epplied to the TH«21 walues
4u the tuble en the previove papey it wosld wesolt in & rediietion in the
A d3vernion reguivement of about 30,000 acre-feet and conld result {n a
Pa yedoet fon of 10,000 acve-foet in the depletion estimaten, 3

The adeguaey of Juteral sixing has oot been ddseusszed dn any detafl, hut |
we believe that the Yeteraln as presently desipned wil) be adequnte, even
theogh the largey Jaterale vere dosigned uking the oame oy fteris ax vas
Lhe wsin connd.  Osr roseon for veaching thnt conclosion {n that the
opurrting $lexShidity de sosehot pgrenter on the lutereds thm on the
Trerper ) Jonger main coaml,

We st point cot thet the above discussion perteins only to estimaten, We
have very Jittde actnrl data- fros RIIP at thic tine to s in wverifying
edther the Reclesstion on Bih estinnien,  Iwsed on pust expeyience we bedicwe |

that consweptive wee dn the 2.7 to 2.8 foot ranpns can be vestenebly expeeted. B

Nowever, we &lso belseve that dn wicew of the controversy over the estinstern

$1 45 dmportent to eollieet operating deta on WP to provide eceayate vadnoes '

of confamaptive nee and gyetes losses po thit a deterningtion can be pade b
é%%%% conteyidng expreied depletd oie ond the aoequoey of the delivery syobon. [
e '
Jili Yhe Weeenn of Beelsestion, In conperatdion with the Revajo hpricu)tural

Yroduete Infustyy, hee dnstituted sp Treigatlon Bonegonent. Brrvicens pragzyaon

on DIock 1L oof NILE.  ihe perpose of Uhet proprun fe Lo provide Informstson

a

to the project dPrvipriorn conzerning the pyropey Chedng end volmoe of fryiga-
tion applicatioss,  In so doing, tene dafa de peadoublo conerrning the
ConnnLive WEe regalrennnts for the project,

hate collected. durdng the flret 2 yeovs of oporation of Bloel Y doce not
provide positive guidance on the matter, We hove, howvever, goined sowe
experience on the project, sod now have the necesnery equipmént and expry-
tine aveiloble to srsist in colleoring pertinent data during the next.
sarigation season,  Noeever, the eollection of thare data Wwil) reguixze
additionn) perecanec) beyond these enpaged in the Treigefion Managenent
Herviess propuiva,

MIF e oripinally. planmed woe to be 4 grovity cyston and it wae
thought. that a revepnlating roservody would be necenpary in the eystiw
Lo provide ability-to meet peak demande,  When the project was
veforpmlated ng an @)} oprinddler systes, the dedivery copacity of the
Prda canal var considerad to be adequate to meet peak dewnnds witheot
the rereguleting. veservety, T1f the dath collection activitien on R
durdug the next fear years shoold dpdlente that the capacity of the madn
cannl {6 not wlequate to curry the nrepseary water fo meef the peak
Aesds of o folly developed profect, wa could po-ahmad with the
deaipn and constyuction of the revegulating resexveir,  Ouy optimstes
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" indlcate that we would need approximately 4 to 5 years lead time

to collact the nacessary design data, prepare designs and apecifications
and construct the reragulating rveserveir. This would wsan that it

would be necessary for us to begln collecting design data Ln about 1931

in ordar to have the ressrvolr completed bafore the last two blocks of
NTIP go into operation.

That schadule will allow us to collect 3 additional years of opervabing
data on the project on which to bagse a decision on the adequacy of tha
present system, That data will also allow us to make better estlmatas
concerning projact depletions and return flow tialng,

Therefora, {n viaw of the fact that we are about 3 yesars away from

the time that we would need to make a decision concarning the constructinn
of a raregulating ceservoir, it 1s our recommendation that wa make

3 concarted affort, in cooperation with NAPI and BIA to obtain tha
nacesaary data during the next 2 ov 3 years to make a firm estimate

of consumptive use vequirements for the NIIP. Concurrently, data on
dellvery system losses and farm efficiency can also be collacted, Wlth
those data, we will be in a position to detarming the adequacy af the
distribution system capacity. 1f, at that time, it ls detarmined that
the system has baen undersized, wa would propose pracesding fLwmadiataly
with the necassary activities to rectify the matter through construction
of a reregulating reserveir. However, we do not belleve we have tha
necessary data on which to base such a declsion at the present time,

Wa are avallable to discuss these matters with you, members of the
triba, and other interests, as you may find apprapriate.

bea:

Assistant Secratary - Ly
E&R Canter, Code 400, 700
Reglonal Director, SW, UC
H.0, Code 115, 400, 706, 730

LBR:DGudgel :taw 1/20/78
retyped:itaw 1/31/78 575




