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LETTER OF TRANSMITTAL

STATE oF NEvapa
UrFFICE OF THE Srar: Excivees,
Cansox Cery, Janunry 1, 1623,
To Hig Ercoflency, Janes (. Scevauast, Governor of Nevada,

DEsr Sm: Porsnant to the provisions of seetion 14, ehapter 140,
Statutes of 1928, 1 have the Lhonor to submit my report ns State Engi-
neer of the State of Nevada for the yenrs 1927 and 1922,

Respectfully submilted,
ROBERT A. ALLEN,

Hlite Eil_tﬂ:rrr.f i
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BIENNIAL REPORT

INTEODUCTION

In the Iast bicnnial veport of the Btate Engineer (for the years
191915930} eertain recommendations bearing on changes in the water
law wore mude, looking toward o simplification of varions scetions of
the water law, partieularly those seetions pertaiming to adjudications,
to provide for contests being filed against findings made by the Stute
Engincer rather than against the clams of appropriators; the enact-
ment of legislation permitting Distriet Counrt Judges to enter inter-
lovntory decrees governing amounts of water allotted to lands; the
provision of a just and equitable fixing of aszessments and the eollection
thereof to permit of paving adequate salaries to water commissioners.

The 1921 Lemslature enacted into law all of the above recommenda-
tions, changing the objeetionable features and wording of seetions 29,
31, and 32 of the 1918 Act and section 30 as amended by section 2,
chapter 253 of the 18915 Act; this change becoming necessary becanse
of the decizsion of the Supreme Court holding these sections uneonsti-
tutional.

The Conrt’s decision (see 44 Ney, 415) was made during the legisla-
tive session and it was relatively simple to submit amendments which,
when enacted into law, clavified the whole sitoation, and permitted the
office to funetion nnhampered.

The water law was further amended by the addition of a new section
providing for the licensing of engineers as state water-right survevors,
fixing the license fee and outlining a proeedure.

During the past two years the workings of the law as amended have
been closely watehed, and, as a resnlt, I feel no hesitation in saying
thiut the changes made by the last Logislature have more than justified
themselves both in simplicity of operation and in economy to the water
s

EECOMMENDATIONS

With a workable water code sueh as we now have, there i3 no reason
why the final determination of the balance of the vested water rights
in the State should not be carvied on rapidly. With the completion of
the Hamboldt adjudication, proctically all of the larger streams of the
State are in retrospect as rezards water rights. A great many minor
streams, supporting less than ten users, and muny stock-watering
sourees, separate and apart from irrigation, remain to be admdieated.
All of this worl should be attacked and carried through to completion,
partienlarly the fixing of rights on stock-watering sources, ag the rangre-
stock industry of the State is constantly being encroached npon, and,
in all fairness to the industes and to the new settlers coming into the
State, a rapid determination of these rights should be made.

Perbaps the mijor irrigation problem confronling the people of
Nevada at the present moment is the development of the resources along
the Humboldt River system. With the fixing of the relative witer
rights practically completed, many applications for the usa of the sur-
plus water present theniselves Lor action by thizs offfee.  Detailed inves-
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tigations of each one will he necessary in order that the river develop-
ment may go forward in o elean-cat, logical munner, This pertains
particularly to the larger applications for the storage of water at
various points along the river. The distribution of water along the
Humboldt River after a deeree is entered should ultimately be talen
over by irrigation districts composed of all the waterusers in the
varions districts along the rivar.  Tntil those distriets aree thorouphly
organized and readv to take over the work of distribntion, thiz work
will have to be carvied along by the State Engineer’s offies, which will
involve a great deal of time, even though the State Engineer s findings
and the decree be as simple as possible,

To carry on the work during the next two-vear period, an appropria-
tion of $34,650, exclusive of the statutory salaries of the State Engineer
and his Assistant, is requested,

ENGINEERING BEXPERIMENTATION

As i large amount of the waters of the State are lost to irrigation by
stream diversion, throngh their disappearianes into the geavel beds of
the valleys, and are only recoverable through either artesian or pumped
wolls, it is recommended that the worl of better well development be
again taken up and an appropriation of $2,500 be made therefor. By
s0 doing the new settler in the State ean get correct advice on the Lest
kind of pumping cquipment to install to handle the quantity of water
he has developed. He can get assistance in testing and developing his
witll to the point of maximum water yeld. That such work is timely is
evidenced by the aetivity in land and water development under the
Piftman Act.

COCPERATIVE BTBAM-QGAGING

The United States Geologieal Survey hag for vears cooperated with
the Stnte Engineer in the stream-gnging work in the State, The work
done iz extremely important and should above all means be eontinned.
The mensurements obtained form the basis for water-vight determing.
fion. show the feasibility of projects for the storare of water hoth for
power and irrigation, and materinlly assist the office in taking action
on new applications to nppropriate water.

The eooperation in the past has been on the basis of #5000 per
biemnium from both foderal and state funds.  For the last three viars
the Federal Government has been expending $3.000 annuoally on the
work and will contimue to do 0. It is, therefore, nrged that a like
appropriation of #6.000 for the biemnial period be made by the
State of Nevida,  This will give un opportunity to put gaging-station
cquipment in repair, keep computations more closely up to date, and
permit the installation of a few new paring stutions,

COOPERATIVE BNOW SURVEY
While the results of the snow survey in Nevadn nre not as spectacular
as the resnlts of other work, still it is felt that the expenditure of
another 2,000 for the next blenninm will be justified. The schome
fostered by Dr. Church is being nsed to an increased extent by a great
many of the power companies of the eoumtry in order to foresast
water supply, Tt is my opinion that eventoally the work will be carried
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o at 4 decreased cost and be of 4 great deal of benefit to irviation
districts, such us the Walker River irvigntion project and those con-
templated on the Humboldt River.

COLOBRADO EIVER COMMISSION

The work of the Colorudo River Commission should be eontinged for
ot least another two-year period in owder that power developments
which are tentative in nature at the present time ean be developed and
the intorests of Nevada fully protected. The compact enteved into by
the various States in the basin has yet to be ratified by the Government
and the various State Lepidatures,  Additional dota may have to be
gathersd to eonvinee ecortain of the State Legislatores that the compaet
i5 drawn to protect their interests. The Btate of Nevada should be
fully represented on the board i charge of the proposed developments.
To contimue the work of the Colorade River Commission, we recom-
mend that an appropristion of $5,000 bempde for the coming biennium,

For a detailed summary of the appropriations made doaring the last
bienmitm and estimated as necessary for the coninge bicnnium, see
budget in appendix.

HUMBOLDT RIVER

During 1921 and 1922 the lands lving in the Humboldt River basin
were checked in the field with the maps on file in the State Enoineer’s
offiee, o careful investigation being made on the ground to deterpine
the exaet aereage irrigated from the river system, These areas were
in turn classified, tabulated, and made the basis for the adjudication
then under way.  For aidmimstration purposes i1 was necessary 1o
divide the entire basin into distriets, four in number, consisting of the
Lovelpek District, the Winnemueen Distriet, Battle Mountain [Hstrict,
and the Pine Creek and Elko District.

In conjunetion with water-users associntions in each distriet the Stato
FEngineer held approximately 500 hearings, involving the determina-
tion of the priority and elass of culture on practically 15000 separats
areas, 4 total of over 250,000 acres. Though a great amount of the
work connected with the adjudication was accomplished in the feld, it
was necessary to recheck and tabalate the enfire acronge in the office
priar to submitting the prelimmary order of determination to cach
W HLer- 18T,

After the issmance of the preliminary order of determination, the
objections to the order were heard and what corrections were found
necessary were made and finally ehecked. The final order of determina-
tion has been made and at the present wreiting will be veady for sub-
mirsion to the conrt having jurisdiction some time during the first part
of January, 14923,

CARSON RIVER

The water-users in Carvson Valley have recently eompleted surveys
and an investigation of the storage possibilities on the upper renches of
the Carson River, and have found what may prove to be a storage site
where the spring floods can be stored and nsed doring the latter part
of the irrigation season,  The finnl report lias not ag yet been made as
to the feasibility of the site in guestion. The adjudication of the
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Carson River, which is complete with the exeeption of filing the same
with the District Conrt for final determination, will be the basig of all
storage calenlations in the Carson Yalley.

VIRGIN RIVER

The final determination of water rights in the Virein River District,
which includes the Bunkerville and Mesquite Trrigation Companies, is
wall on its way. lintirely different from most stream-svsiems in the
State, thers has boen little or no litigation over water rights in this
district. There has always besn an ample water supply to cover the
needs of the district in the past, and this is the reason, perhaps, that
little or mo attempt was ever made by the water-users to perfeet their
rights to the use of water from the Virgin River,

Within the last year or two, contemplated projects Tying above them
have been investigated and data relative to their construction are being
secnred.  In advance of any actnal building, the rights of the water-
nsers from the YVirgin River in Nevada must be determined. Within
the last fow months enltural maps have been made covering all of the
lands. The adjudication can now be rapidly followed to completion.

MINOE STREADMS

1. The findings of the State Engineer on the relative riphts to the
witers of Salmon River and Goose Creek were heard June 29, 1522, and
a judement entered thereon by the Distriet Court at Elko.

2. The findings of the State Engineer on Riee Creek were heard on
the same date, and judgment rendered confirming the State Engineer’s
findings.

4. The field investigations on Clover Valley Creek, Six-Mile Crock,
and Siegel Creek have been made and all compilations practically
vompleled.

4. The order of determination in and to the waters of White River
and its tributaries was submitted to the District Conrt of White Pine
County, hearings were held on December 4, 1922, and judgnient entered
confirming the findings of the State Enmmneer.

f. The preliminary order of determination in and to the waters of
Overland Creels and its tributaries, made by the State Engineer, was
sabmitted to the water-users. Certain objections were made, and the
mutter is now in process of adjustment,

6. The details of the Pahranagat Lake adjudication are being worked
oul, in the offico, preliminary to the final work in the field. Land devel-
opment and the couservation of water in the Pahranagat Valley have
necessitated the adjudication and have caused the water-uszers to take
an added interest in their rights,

OOOFERATIVE INVEBTIGATIONS
By A, B. Purton, Distriet Engineer, United Btates (ieological Supyvey
The worl of collecting stream-flow dita has heeu continued
during the past two years under a cooperative agresment
between the United States Geological Survey and the State
Engincering Department.  Details of this pgreement are sub-
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stantially the same as outlined in previons reports of the State
Engineer.

Adcknowledgments are due to irrigation distriets, private
companies, and individunls who have assisted materinlly by
furnishing records and equipment. The United States Indian
Serviee has paid for the maintenance of several stations of
special interest to Indian projects and the Reclamation Ser-
viee has furnished complete records at two stations maintained
by its own orgamzation,

The administration of the state water law and the future
development of the agricultueal and other resoorvees of the
State involve a knowledge of the water respurces such as can
only be obtained by compreliensive and eontinuous records of
flow of the various streams. Expenditures for carrying on the
cooperative work during the biennial period were made from
the several funds os follows

State of Newda.&ﬁ,ﬂmﬂ[l
[' 8. Geologienl Sunw e - IV ()
B Tndian Bervios. s sseeeeseeneneeeens 12000

Statluns Were Iﬂﬂll‘lt&lﬂt‘ﬂ rlunng t]le biennium on the
following streams;

Currant Creok near Cuarrant,

Humbeldt River at Palisade.

Humboldt River at Battle Mountain,

Humbeldt River at Comns.

Humboldt River nenr Oreani.

Humboldt River near Lovelock.

Star Creek noar Deeth.

Mary’s River at Maln Vista ranch near Deeth,
Heceret Creek near Halleel.

Lamoille Creek near Lamoille,

North Fork of Humboldt River at Dhevil’s Gate near Halleck.
“outh Fork of Humboldt River near Elko,
Maggie Creek at Carlin.

Rock Creek near Battle Mountain,

Lattle Humbolde near Paradise Vallay,

Martin Creek near Paradise Valley.

H. L. L L. & P. Co."s feeder canal near BN City,
L LL &P Co's outlet canal near Humboldt,
Truckee River at Reno,
*(larson River at Empire.
*(nrson River near Fort Churehill,

West, Forlk of Carson River at Woodfords, Calif.
f Walker River near Wabuska.

Walker River at Schurz.

West Walker near Wellington.

"Lum]-iuu- records for |mhh. ation fumuhq_.l by the United Stutes
Rerlnmiition Seriies,

1T cost of waintaining these stations is paid by the United States
Tnding Berviee,
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EWest Walker near Coleville.

IWest Walker at Hudson,

$East Walker near Bridpeport, Calif.

TEast Walker above Mason Valley, near Mason,
Brunesu River near Rowland.

10wyhes River near Gold Creels,

tOwyhes River near Onwyhee,

South Fork Owyhee near Deep Creck.

Juek Oreek nenr Tusenrora,

NEVADA OOOPERATIVE SNOW SURVEYE
By ., E. Chureh, Jro Tn Charge Xevida Cosperative Snoow Surveys

The serviee of the Nevada Cooperative Snow Suryveys las
been gontinued and greatly extended during the past bicnminm,

In cooperation with the Department of Public Warks of

Californin, the Truckee River Genernl Eleetrie Compiany. the

FPaeifle Gas and Eleetrie Company, and Virginia and Gold Hill

Water Usinpany, suow surveys have been waintained i the

Tahoe, Truekee, Carson, Walker, and Yuba Basms; and in the

Humbeoldt and Little Humboldt basins in cooperation with

the Reno office of the United States Weather Burean.

Reports on the available snow storage the first of each
month during the winter hive Been innugueated at Sooeit
Station, Tahoe City, and Bloe Lakes for the Tahoe. Trockes,
Yuba, and Cwrson basins, and areangements have been mude
with the Southern Sierra Power Company for similar servics
on Tieea Pass for the Walker basin,

Specinl reports have been made, such as

1. Ability of Tahoe to recover if drawn down in emer-
EUTLEY SOHROTE,

2, Frequeney of low water m Tahoe nnder the present
regulation in Loke Levels,

A, Determination of the run-off of the Epst Walleer pear

Bridgeport.

Foasible snow.snrvey plan for the Colorade.

A series of articles for Engineering News Reeord on
Snow Surveying for the Forceasting of Stream Flow,
{Feh, 10 and 17, 1921.)

6. A comprelensive report for the possible publication by
the California Department of Public Works on Snow
Burveying in Relation to Forecasting Stream Flow ;
Its PProblems and their Prosent Phoses,

@ =

Professor . P. Bonrdman of the University has assisted
in the prepavation of most of these reports.

The Mount Rose snow sampler, degipned and perfected ot
the University of Nevada for Nevada work. i= now listed by
Julien P, Fricz & Sons, Belfort Meteorological mwnr\nlnn,

Fl'ho cost of mainkuining thess statinns is |-|n|] by the United States
Tnadian Hervice.
$Maintained in eooperntion with Wolker Rivor Lrrigation Distelct,



REPORT OF STATE ENGINEER

Baltimore, Md., and orders have come from Stavanger Power
Compuny, Norway, Bitter Root Drrigation Distriet, Montana,
and United States Reclamation Service at American Falls,
Iduho, for sampler equipment.

In cooperation with the Truckes River Genernl Eleetric
Company, new snow-survey courses have been established on
Webber and Crystal Peaks and in Big Meadows in the Traekes
basin to determine in preater detail the fdow of this stream.
Likewise, in cooperation with the Elko Lamoille Power Com-
pany, a series of bigh courses has been established in Lamoille
Conyon in the Roby Moonotaing to inerease aeonracy in fore-
vasts i1 the Homboldt Basin.

The tooperation of greatest value 1o Nevada is that recently
established with the City of Lios Angeles, which has adopted
the Nevada snow-survey plam, and in conjunetion with the
Southern Sierte Power Compiany, the KEings River Water
Storage Distriet, and Southern California Edison Company,
will establish survevs in wll basins in the southern Sierva.
This will continue the survey from Walker basin sonthward,
and offer a much desived check on the surveyvs to the north and
apportunity to bring under long observation some of the soow
problems still awaiting determination.

Prohlems

The new and pressing problems jre ;

(13 The effect of abnormally cold weather in March and
April on guantitative scasonal run-off, such as oeenr-
red an: 18211022,

(20 The efleer of diversions on e down-stream tow.

{31 The further study of the run-off and foreeast prob.
lems on the tributaries and main stream of the M-
baldt,

Heeds

New snow surveys shonld be established at higher leyvels
m the West Walker and Humboldt basins, and shelter huts
should be maintained, partieularly in the Walker and Carson
basins and on Lamoille Creek and the Sonth Fork of the
Humboldt, to enable snow surveyors to reach the snow-survey
conrsed will safety.  Tin the Carson busin the United Stafes
Forest Serviee has offered to move a shelter hut to Hope
Villey and give feee use of it to Nevada for snow surveying,
if the expense of removal 1s met.

Reconnaissanee trips should be made to the headwaters of
the morthern feeders of the Humboldt to install high-level
snow-survey conrses there, if satisfactory locations can be
fonnd.

Additional vecording ages should be installed on main
fooders of the Humboldt in order to solve the problem of the
offect of diversions on the forecasting of the flow of the main
stream, especinlly its lower reaches.

Finally, inspection trips should be organized to train sur-
veyors and study unosual conditions,

11
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Recommendations

Owing to the pressing needs outlined above and to the pos-
sihility that the California Department of Public Works may
not eontinune cooperation in the central Sierra, the sum of
#4500 should be appropriated for the coming bienninm. This
inelodes the $1,500 previously approprioted by Nevada and
#3000 appropriated by California. In ease California con-
tinnes cooperation, & portion of the above appropriation of
$4,500 will revert to Nevada, Otherwise, the entire appro-
priation must be used to maintain the present surveys, which
directly concern the strenms that low into Nevada, The only
exception, the Yuba, 15 maintained practieally without
expense.  The impending inerease in demands upon the
Hmited water resources of Nevada will require the early devel-
opment of the snow-survey system in order to regulate the
necessary  reservoirs with uimost econcmy, Furthermore,
hecause of the interlocking nature of the snow-snrvey svstem
and the diverse interests served, the snow surveys should be
maintained by the State in cooperation with the water dis-
tricts rather than by the individual distriets themselves.

WATEER COMMIESIONERS, 1821

e Cram L izadoner Appafuded

Cnrson Hiver:
Enst Fork of RIVer...ccm e leter Kiomes... o July 1, 1921
West Forkoof Hlver .. ... Haol T. Lavioan. .. July 1, 1921
Oy Conmty, W G Dlonglons, August 25, 1921
Pavton THsrlet o IOV i lor e S s Aungnst 0, 192]
Churchlll DIKElet e A N Y. LT Algudl 2, 142
CUrran b O eEK i isnnmbies b snsninminsssss: LU TIALE: J. Bullivan..... ceeedlny 185, 1021
Duckwnler Creeli ..l uned 3. Sullbvan May 1d, 1921
b1 11104 M 2 4 e (110 e 1 1T 1 | AR T 11l 1o ¢ 21

WATER COMMIBSIONERS, 1922

S Commissioney Appainted

Crirsoin It ver:
Enst Fork of River..o. oo C. oW, Dangberg..... ... July 24, 1022
Wosk Fork of RINOr. i she ke S0l - July 17, 102
(b y g B 0 T OISR ——) 1y (W1 [ T 0 Jute 1, 1022
Duckwater Creek T e R, Francis Hoot Juone 1, 1pe
My BRIV s QLI BL BN LG, P, M0y 21, 1022
b NG T 1) | S S S W. W. Coleman.... ... June M, 19232

BTATE WATEER RIGHT SUEVEYORS

In 14921, the Nevads Lepgisluture passed an amendment to the water
law, providing a procedure for the qualifieation and appeintment of
state water-right survevors npon application to the State Engineer,
The law further provided that no record of sueyvey, ap or measure.
ment of water could be acespted for filing in the State Engineer's
offfce unless madse by g state water-right suryevar,

During the past twe vears, 63 engineers have gualified as state
water-right surveyvors, Of {his number, 10 are from outside the
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State, but practiee i Nevada, The balance are abont equally dis-
tributed over the State,

Since the law became efective a marked improvement in the stan-
dard of work submitted to the office hag been noted.

CAREY AOT

During the last biennial period, the State Engincer as ex officio
member of the Commission of Industry, Apgriculture, and Irrigation
has been ealled upon only once to examine and report on Carey Act
lands. That examination was made pursuant to instructions from the
Board of Industry, Agriculture, and Irvigation, and consisted of an
inspection of the lands applied for under Segregation Iast No. 9.
These lands were originally taken up in the name of the Pacific Recla-
mation Company, but now stand in the name of the Metropolis Land
Company, of Metropolis, Nevada.

The water supply for this project consists of waters from Burnt
and Bishop Creeks, and the storage of certain flood-waters of Bishop
Creclk in o reservorr of 30,000 acre-feet eapacity. The present water
supply iz entively adequate for the lands recommended for patent.
The acreage al. present ready for patent, and for which application for
patent has been made, is 473.6 acres. It appeared that, if the Metrop.
olis Land Company was given more time, practieally all the acreage
under the segregation, which amounts to 3423.66 acres, could be
veclaimed. Therefore, the State Lnmineer recommended that an exten-
sion of time be applied for under the statutes or land-offiee regulations
governing such procedure. An extension of time has been grauted by
the United States General Land Offiee giving the company until June
17, 1925, within which to reclaim any additional land possible np to
limit of 3,423.606 Aeres.

NEVADA RECLAMATION AND SETTLEMENT BOARD

Bevoral meetings of the Nevadn Reclamation and Settlement Board
were lield during 1921 and 1922, In view of the contemplated recla-
mation projects of this board, it was deemed to be in the interest of the
public welfare to withdraw from appropriation by others than the
board the unappropriasted food-waters of the Owyhee, Virgin and
Humboldt Rivers, If national legislation is ever emacted which will
enable this board to use the waters of the State whieh have been with-
drawn for the use of this hoard, & substantial development of raw land
by soldier settlement can be looked for.

ACENOWLEDGMENTS

In conclusion, the State Engineer desires to express his appreeintion
for the very valuable assistance rendered to him by the water-users
associations of the State. Without their help the adjudication of the
Humboldt River alone would have been prolonged many years, Great
eredit is due Messrs. Ira MacFarland, B. G. MeBride, and John V.
Mucller, special ns«istants to the State Engineer, for services nntiringly
and effectively rendered. Without the loyal and faithful service of
the office foree the usual routine of work conld not have been carried
forward along with the special and detailed work before the office
during the past two years,
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BSUMMAEY OF ACTION TAEEN DURING THE YEBARS 1021-1022 ON
APPLICATIONS AND PERMITE TO APPROPRIATE WATER
Appllentions led durlng the yenr 1021—8erin] Nor, B8G7 1o 6007 inelusive . 241

Applieations returned for correction doclog yeme 020 LI Ea .
Applienlbons Med doriog the yone 1022--Berial Nos. 008 8o sl lll: I1.1.'NI'.11 285
Applications returned for corcection doring sear s S|
Applications ppproved] durlog yeaes 021022 A
Applications denisd during years 1021-1021 . T PP )
Permits amd applleations coneelsd doring yenrs 1020929 7
Applications and permit withdrawn during vears 10211022, S 1 |
Cortificates fmned durlag yeare WeE1-1022 . i i1
Proofs of appropeintion fled doring yenrs 1“-“ l“”" s e L
Proofrs of commencement of work filed during years 1921-1532 ez

=

I'roof= of eomipletion of work led duelng J’l'ﬂﬁ O =102 : L
Procf= of application of water to beneficial use fled during rears l"i"‘l 1"J 22 2
Protests led agolist the granting of applicntlons duelng vears 102 1-1022 12460

MATLING LIST AND CORRESPONDENCE

The following were muiled from thin office doriog the vears
19211922,

Flrst-class moall (exclosive of reglaters) e AN
LT T L BELT R L3 UL (1) e S S 1 1 | |
ARIL matiel of Secomd ClEs emaee ALEHTO

COLOBADDO RIVER COMMISETON
[n aveordanee with chaptee 115, Statutes of 1921, creating o com-
mission to be known as the Colorade River Development Commission
of Nevada, the following appointive members werd vonunissioned :

Lo Sy PhUE.. i niisiissimsnn e e LAY 2 1921, 4 il
G e e LR D May 2, 1921, 4 Veirs
) o M 1 e SR Ty s l'-!lm'. lﬂ 1992 4 Vs

J. 3. Berugham as State I nglu&?l of Nevada.

The Commission met, organized and seleeted J. 4. Servgham as
choirmun, and C. P. Sgoives as secretary.,

The Commission empowered J. G Scrugham to represent the Siate
of Mevada in interstate and other conferenees and to pegotinte with
the representalives of other States and the United States, pursuant to
the provisions of the above-mentioned Act,

After formal henrings in Arizona, California, Utah, Wyoming, and
Colorade, and visits to the rescrvoir sites along the river, the Federal
Colorado River Commission, of which J, (G, Serughum was a member,
finally met in Banta Fe, N, M., and drafted a pact or agreement cover-
ing the allotment of water to cuch of the interested States, which pact
is to be ratified by the United States and the State Legislatures of the
varions Colerado Hiver Basin States,

Following is a copy of the compact as entered into by the several
States:

Cologado River Compact

The States of Arizona, California, Colorado, Nevada, New Mexico,
Utal, and Wyoming, having resolved to eoter ioto a compact nodery
the Act of Congress of the United States of America approved August
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19, 1921 (42 Statutes at Large, page 171), and the Acts of the Leois-
latures of the suid States, have through thelr Governors appointed ps
their Commissioners;

W, 5. Norviel, for the State of Arizona,

W. . MeCluro, for the State of Californa,

Delph . Carpenter, for the State of Colorado,

o 4. Serngham, for the State of Novada,

Stephen Bl Davis, Jr. for the State of New Mexieo,

R. . Caldwell, for the State of Utal,

Frank . Emerson, for the State of Wyoming

—who, after negotiations participated o by Herbert Hoover appointed
by the Presicdent as the reprosentative of the United States of Ameriea,
have agreed upon the follewing articles

ArTionE 1

Tl et puarpcsaes of Ll compaet e o provids for {he eoquiboble (v on
il apporticnment of the n=e of the waters of the Colorado River System; o
esliblisl the relntive loportanve of diferent beoeleli] uses of water: o pro-
mote interstnte comity 3 o remove catses of preseat ol foture controversies
and to Heenre e expeditions ngelealinenl ond Indesteinl development of the
Coloralo Hiver Basin, the storage of I8 waters winl Lbe protection of 110 aml
property frons Siwals Too (s ends the Colorpde River Brsin i divided nte
twn basins, amd an apportiomment of the nse )1_1}' part of the water of the Colo-
railo Itver System i+ made to each of thin with the provigion that forther
eapul tnble apprirtlonment= may e aide,

Ad nsel In this oot AnrioL T1
() The term “Colormly River Sy=tn™ meand that porilon of the Colorndo
River and its tribntaries within the United Stoted of Aot les,

() The torm “Coelorado River Baeln®™ monns nll of the dealnage area of the
Calornilo Hiver System amd ol other territory within the United States of
Amerien to which the waters of the Colormio Rivier System sholl be heneficially
apehled.

(&3 The term “States o the Upper Dvision®™ means the Statise of Colorado,
Mo Mexloo, Utili, noild W yom g,

(1 Tl term “States of the Lower Division™ jenns the Stiates of Arizona,
Calltoricla, nud Nevadn.

(o) The torm “Lae Ferey™ neans o poind (o the maln stream of the Colorado
Hiver one mile below the montl of e Parcln River.

(1% The term "Tppeer Basin” means those ports of the S8tates of Arizona,
Colorndo, Now Mexleo, U, and Wyombng within amd from which waters
maturnily drmin nto the Colornde IRiver System alove Lee Ferery, and also all
paris of sald Stntes Deated wlthout the denloage aeea of the Coloraildo Rlver
System which ave wow or shall herenfter be beneficially served by waters
diverted from the systeimn nbove Lee Feery,

{z) The term “Lower Bazin"” mesns thoze parts of the States of Arizona,
Callfsrmin, Nevadn, New Mexloo, ond Umal within and  from which witers
natumlly dradn nte the Colornde lver Sretem Bbelow Lee Ferry, aml nlse all
patte of =alil States located withoul the dealonge area of the Colorado River
Syutem which are now or sholl hereafter e eaetlelnlly served by wolers
diverted from the =ystem Delow Les Ferly.

{ley The torm “domestic wse’™ sholl elade e wgo of water for household,
stock, municipnl, minlng milling, mdestrial omd other ke purpeszes, but <hall
exueliode the genernthon of clectrioa] aawer,

Aderrere 110

fay Thers iz hereby apportionsd from the Colorade River System in per-
peetiilty Lo the Bipper Basin and o (e Lower Basln pepoctively the exclusive
beneficia] consumpiive oo of 7000000 aere-foed of water per annum, which
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sghall Inelude all water neécessary {or the sapply of any vights which may now
ox[ut,

(bh T additdon to the apportipnment in parngraph (), the Lower Basin s
herely given the right o nercase s eosficial consumptive use of soch woters
by one milllon aome-foet O AT,

{op If, ne n muattor of internotionnl comity, the United Stotes of Amaoricen
sholl berealter recognize [n the United States of Mexloo any right o the use
of any waters of the Colorade Blver System, such wiaters ghail be supplisd
firel from the waters whileh are surplus over amd above the neeresate of the
spuantitios specified in paragrophs (o) aod (b and iF soch surplos shall prove
Ingniliclent for this purpose, then, (e borden of soch dellelency shnll be equally
horne by the Upper Basin and the Lower Basin, and whenever necessary the
Stotes of the Uppor Division shall deliver ot Lee Forey woter (o supply ome-
half of the defciency so recognlzal In additlon to that provided in para-
graph (1),

() The States of the Upper Division wlll not enose the dow of the river at
Lwt Forey to b depletod below an nggregnte of 765,000,000 aere-fect for any
period of ten congecutive yvears reckoned In continning progressive serles heagin-
ning with the first day of October text suecesding the ratificition  of this
Cornpoct.

(e} The Btates of the Upper Division shall nol withhold witer, nnd the
Stntes of the Lower DMylsion shall not require the dellvery of water, which
cannot reagsonably bo applisd (o domestic and agrienliural oses,

() Further equitahle npportfonment of (e Deneficlal nsed of the waters of
thie Colorads River System nndpportioned bo pacageaphs ta), (b}, amd (¢} may
be mde In the mwanoer provided In poeagraph (g) at any thne after Oclober
1. 18, ir amd when either basin =hall haoye reached itz fotal beneficial cone '
siiinpllye tse a5 et ont 1o parageaphs (o) nond (b,

() In the event of o desire for a further apportionmsent a2 provided in
parngeaph (£ nny two slgnatory States, nofing throogh (helr Governors, may
clve joint notlee of such desire to the Governors of the nther 5I|;nn1:-|.'|1‘}* Bitates
anid to e President of the Dnited Stites of Americn, sodd it shinll o the duty
of the Governors of the slznatory States amid of the President of the Unlted
Stotes of Amerien forthwith to appeint represeotatives, whose doty it ghall be
1o divide amd opportion squitaldy between the Uppor Basin amd Lower Basin
the benefielnl nse of the unapportionesd water of the Colorado River Sgatem as
mentioned n paragenph (7, Anhlect to the leglalaotive ratification of the slgnae-
tory Stotes and the Congress of the United States of Amecic,

ApTICcLE IV

(o) Toasmoell as (he Colorndo River hos comsed to e anviginble for comes
meres and the ressevation of lts waters for navigation would serionsly Ilmit
tho development of ({8 bizin, the tse of e waters for purposes of novignthon
shill be subservient (o thie nses ol such waters for domestic, ngelraltuoral, and
power purposes,  If the Congress shall ot conzant to this porassaph, the otler
provisions of this compact shnll neverthelons remain blmding,

{b) BEubject to the provisions of thiz compact, water of the Colorados Biver
Sy=tenn mny be impononded and osed for the generation of electrical power, bt
zneh [mpounding and nse shall be subservient o the use and consumption of
el wiler Por sgeloultora] and domestle porposes nnd shinll por Deteefore with
ar prevent use for such dominant purgdoges,

(e Mhe provislons of thiy artlcle shall oot gpply o or Inteefors with the
regulation and control by any State wlihin its bonndaries of the appropriation,
uxe il distributlon of water,

AprTione WV

Tl chial oflicial of each signatory Stato chargsd with the adninisteation of
witer rights, together with the Dircetor of the United States Reclamntlon
Serviea nnd the Director of the Folted States Geologleal Sarvey, =hall coopalate,
ex afliclo:

fa) To promote the spstematic determinntion aml eoordination of the facks
as to flow, approprintien, consmmptlon ond vse of water nthe Colorade River
Bagin, nnd the interehange of avaikable information in such mattors.

(1) T gecure tho ascortalnment and pobdicotion of fhe aonol gy of ghe
Colorada River at Lee Ferry.
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{0 o perforn =uch other duties as may be pssigned by mutnal consent of

the wlznntoplos feome thoe to e
ABTICLE V]

Sl oy elnlm or controversy nrlse bebween any fwo or more of the signne
tiory States: (a) with respect to the wolers of the Coloride River Svstem nol
covered by the termes of this compact s (bp over the meaning or performmnee of
any af the terms of this compact: (¢ 08 to the ollocntion of the bordens (nei-
denl t6 the performnmse of dny article of this compact or the delivery of
walers as horeln provided: (00 a8 e the constrpetlon oF operation of waorles
within the Coloriide River Basin oo be ajtoated in two of more States, or oo e
conxtrgcteml [ one State for the benolit of apotley Stnle: or (o) a8 (o6 the
diver=ion of water in one State for the benelit of another State; the Governors
of the States alfeoted, npon the reiquest of one of them, sholl foethyyith nppoln
Commi=zlonors with power to consider amd adjnse 2oeh claim or cmtroversy,
snbfect to rntificatlon by the Legislntaros of the Stnteg so affocied,

Nothing hevein contained shall prevent the sdivstment of any sucl olsim or
conbroversy by any present method or by divecr fature leglslative netion of the
interestel Stoles,

ARTICTLE YIT
Noedhlng In thiz eompact sholl be constrosd ds aflecting the oblizatlons of
the Tuited States of America to Indlan tribes,

ARTICLE VIII
Present porfectod vights tothe boaeteind nse of waboes of e Colorado [Rivers
SExatom are unimpaleod by this compact. Wlenever storage copaclty of SaHHL-
Wi} aere-feet zhall hove been provided on the ninin Colorado River within ar
for the henellt of the Lowor Bosln, then olalins of such elzhits, [f any, by appo-
printor: or isers of witer in the Lower Buasin against appropriators or isors
of wate lu {lee Upgeer Boasln shall sttneh (o aod be satlafed from water thae

may fe stored oot in confict with Article 11T,

AL of ber vlizhita to Denellelal sse of wiaters of the Colormde Blvers Sestom shall

e satisfied solely foom the wiler apporctioned to that hasin in whiclh ther pre
sitiifle,

ArmicLe [X
xothing In this coppact shindl e eonsteged o Hmit or prevent ooy SCils
from instituting or maintaining any action or procesding, legal or equitable
for fhe protection of ooy right nnoider this compaet or the enforesinent of any
uf = provisions, [
Anrione X
This compet moy e terminnted ot any thne by the unnonimons agreement of
the signatory Sites. In the ovent of soch termination all vleghts estnlilislied
nrler BE shel] eonTmug ool g b eed,

Auriens Xl

This comapaet slall become Dinding and oblizators when 16 shall have heen
appraveil by the Legislatire of each of the signntory Stntea amd by the Con-
gress of the United Stateg. Notice of approval by the: Lesizlatnres shall e
given by the Govermnor of ench signatory State o the Governors of the other
slgnotory Stotez amd to the President of the Dolted States, and  the Presidont
of the United States 18 requested to give nolice to the Governorz of the sizna-
Lory Sholed of approviil by the Congress of e Uilled Stotes,

Ix Wirxess WaHEREoF, The Commizzioners have sizned this compact In a
single ovigindl, whlell sholl be deposited G Qe avehlves of the Dopactment of
State of the United States of Amecica and of which g duly cortified enpy shall
Iy forwirded o [he Governor of sach of the gignntory Stiies,

Doxe at the Cigy of Santn Fe, New Mexico, this twenty-fourth day of
Novemboer, A, Dy Ooe Thovsand Xine Humdeod nnd Twoentyowo,

(Signed) W, 8. NORVIEL,
(Bignel) W. F. MeCLIURRE,
{SBigned) DELPH E QARPENTER,
(Blgned) J. G, SORTGHAM,
(Birned) STHPHIIN B, DAVIE, Jr,
(Bigned) R, 7. CATDWELL,
(Bigned) FRANK €. EMERSON,
Approved ! (Simed ] HERBERERT HOOVEIR,



REPORT OF STATE ENGINEER

OWYHEE RIVEE COMMISSION

In neeordancy with the provisions of an Act of the Legisluture,
ereating a commission to be known as the Owyhee River Dovelopiment
Commission of Nevada, investigations of the storage possibilities on
the South Fork of the Owyvhee River, the Little Humboldt River, and
Martin Creek were made,

The detniled reports are ancluded below and are summarized as
follows :

2]

The available water messurements are not sufficient o warrant
final conclusions as to waler supply.

Under presen| economie conditions the cost of transporting witer
from the Owyher Basin to the Little Humboldt Baxin will noet
be warranted unless a larger supply of water exists than is
shiown by the fragmentary records available,

. It appears that areas of additional land in Paradise Valley can

profitably be bronght under irvigation ander conditions as set
forth in the report,

d. The preliminary reports show that forther detailed investizations

are necessary, particularly ps regards the water sapply.  The
additional means for recording the stream flow have already
been provided to give this information i a reasonable longth of
time,

. Stream pares already installed show that the annual yun-off from

October 1, 1921, to September 30, 1922, was 28400 acre-foet
for Martin Creek, and 23,100 acre-feet for the Little Humboldy
during the spme period. The reserveir sites on both streams
have been surveyed and contour maps have been filed in the
affice of the State Engineer, The copacity of the Martin Creek
reservoir is calenlated to be 6,500 acre-feet and the Little Hum-
boldt reservoir 30,000 acre-foet,

. A great many features in eonnection with the Martin Creek nnd

Little Humboldt River storage projects requive further and
more  detailed investigations.  Principal among these is a
detailed investigation of the dam-gites. Springs oceur in the
gtrean-bed just below ench of the sites, A detailed investization
of the foundations of the sites wonld perhaps determine whether
there is any sonneetion between the springs above and helow the
gites, This feature, above all things, should be considersd, There
are not sufficient stream-flow measurements vet to warrant the
copstruction of o dam at either site, The silt problem should alse
be investigated. The lareest single item upon which construe-
tion would depend is the adjudieation of the relative vights of
the people who take water from the streams in question. Unless
ihia is carried through Lo completion, it will never he definitely
known whether or not there is any water available for storage
over and above that mecessary Por the londs already noder col-
tivation, The eost of putting in either one of the dams wonld
be rather high if it were found that the stream-flow (did not
warrant any lurge project covering new land, Thus it appears
that, if the reservoirs are ever put in, the work will have to ba
dong by the lavge lond interests.  To those inferests it might
appear that the meadow pasture land, which would be flooded if
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the reservoirs were put in, wonld be more valuable to them as
pasture land than for reservoir capaeity, These are fontnres
that will have to be wvestigated more fully before the commis-
sion ean reeommend the initiation of a reservoir project for this
locality.

RECONNAISBANCE REFORT, OWYHEE RIVER

Rexo, Nevaps, My 16, 1923,
StarTE Exeweer, Carsan City, Neveda.

Desn Sie: The undersigned have just completed a peen-
naissanee of the region betweon the Little Humboldl River
and the South Fork of the Owyliee River in this State, made
with a view to determine, fivst, the practicability of diverting
water from the latter stream to the former ; and, seeond. if this
appeared impracticable, the feasibility of utilizing the Owylhes
River water for the irvigation of lands on what 1s known as
the Owyhee Desert in the State of Nevada, und beg to report
as follows

1. It has Deen proposed to divert water from the Sonth
Fork of the Owyhee River nt o point in Beetion 1, T. 45 N,
R. 48 E, M, D. B., by means of a dam about 30 feet in height
and convey it thenoe southwesterly to Dey or Milligan Creel,
a tributary of the Little Humboldt, whence it would flow to
Paradize Valley,

This is impractieable for the renson that the Owyhes River
at the point mentioned is fully 500 feet lower than the divide
porih of Dry Creels, which would have to be erossed, and the
rise from the top of the river gorge is gradual and more or
less uniform for the entire distance. over 20 miles, Neither
does it appear feasible to divert water at the point mentioned
for the irrigation of any land in Nevada beeause of the fact
thut this viver at this point, as for 20 miles above, flows in o
box canyon eut throngh basaltic lava to a depth of from 200
to A00 feet.

2. Mr. John (7. Taylor, a lavge Innd owner on tributarvies of
the Owylice, has suzpested diversion of the river by means of
a high dan in Section 8, T, 43 N, B, 50 E, immedintely bolow
ity eonfluence with Deep Creel at the north end of "1 L.
Valley,”

Here the canyon is very narrow with bluffs about 300 feet
i height, bt these blufs are of a basaltic lava, full of seans
antd ereviees which wonld render a dam of sueh height imprae-
ticable aside from its cost, which would be prohibitive. Nor
does it appear feasible to divert at this point by wmeans of
a lower dam for the irrigation of Nevada lands on the Owxhee
Desert owing to the diffioulty and great eost of leading the
water out of the box eanvon onto such lands.

3. In 1816 Mr. I. H. Taylor made a reconnaissanee survey
for a canal line from the South Fork of the Owyhee River in
Section 19, T. 41 N, R. 52 E, and running a distance of 19
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miles to & point at the seuth end of “L L. Valley,"” in Seetion
20T, 42 N, R. 50 12,

On the 10th of the present month we picked up this line
and eontinued it out onto the Owyhee Desert to the divide
between Wolf Creck and Chino or &3ile Creal near the west
line of T. 43 N. K. 49 E, from where the divide north of Dry
or Millignn Croek ix visible, finding that the clevation
appeared ample to enable crossing the latter divide,

This reconnaissance, conpled with that made by Mr, Taylor
in 1916, which latter ineluded examination of an exeellent
reservolr site on what s koow as the “Spanish Raneh!” of the
Pale Alto Land and Livestock Company, to be utilized by
means of 8 dam at the eanal heading, indicates the feasibility
of a project to toke water from the Owyhee River over {his
route to the valley of the Little Humboldt River in Humboldt
Uounty,

Omtline of Project

Our investization enables us to suggest the following rough
outling of the project ;

1. A reservoir of about 40,000 acre-feet capaeity, covering
upproximately 1,600 acres on the "Spuanish Baneh! where the
river leaves Independence Valley, to be formed by a dam 55
feet in moximum height, 250 feet in length at its base, and a
little less than S00 feet long at its cresl,

This reservoir would serve not only for storaps, but as 2
regilator of the stream-flow enabling o muel smaller diver-
sion canal to handle praetically the entive run-off of the drain-
pge basin,

2. A canal of about 300 second-feet eapacity with a total
length of about 60 miles from the reservoir to Dry Croek,

This eanal would traverse the canyon of the Owyhee for a
distanee of about 20 miles, then run along the west of L L.
Yalley™ and out across the Owyhees Degert,

In its comrse it would cross and intercept the drainage from
nearly 100 square miles of mountain country having a heavy
precipitation, ineloding  Cottonweod, Cow, and Amazen
CUreeles, which are considerable streams in the early part of
the season,

3. After crossing the divide intoe Dry Creelk the water
would flow down that cliannel to the Little Humboldt and
thenee down that stream to a natural reservoir site, where it,
with flood-waters of both branches of the latter stream, can
be impounded for reelamation of the lands balow,

Water Snpply
The South Fork of the Owyhee River above the proposed
Spanigh Ranch reservoir has a drainage area of about 330
square miles.
No revords of run-off from this areq have been leept excopt
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at the United States Geological Survey gaging sfation at
Woodward's ranch on Joek Creck, o tributary, established in
1913, above which the drainage area is approximataly 29
gepare miles,

The only rvecords for this stafion now at hand are for the
season 1913-1914 when the mn-off was 30,800 acre-feet. The
balanes of the drainage basin, however, is less productive,

Precipitation records liave been kept at the Jack Ureek
Forost Ranger Station, obout 3 miles northenst of the stronm-
gaging station above mentioned, where the normal for some
vears past is about 26 inches, and at Tusearora, on the west
side of Tondependence Valley, wlhere the normal is about 16
mihes,

From this data, and o fairly intimate knowledge of the dis-
triet, its elimate and topography on the part of Mr L. H,
Taylor for the past twenty-five years, it is estimated that the
mean normal run-off from the 330 square miles above the
peservoir will be abont 160,000 pere-feet, and that from 100
square miles, ineluding Cottonwood, Cow, and Amazon
Crechs, intercepted by the canal, will be in the neighborhood
af 20,000 acre-feet, making o total of 185,000 acre-foet.

Of this water supply. pechaps 35000 acre-feet will he
required for present ierigation in Independence Villey and
“L L. Valley,” leaving & balanee of 150,000 acre-feet available
s an average, for diversion to the Humboldt River Basin.

If the losg in transit aod from vesorvoir evaporation be
43145, the net supply deliveved to the Little Humhboldt
would be 100,000 avre-fuet.

It is believed that the flood-waters of the North and South
Forks of the Little Humboldt which now go to waste will add
25,000 or 30,000 acre-feet to this supply if the reservoir on
those streams hos, os i85 thought, capacity to carry over the
gurplos from wet years,

TIrrigation Possibilities

The lnnds to be irvigated He along the cast side of Pavndise
Vallex and comprise an area greater than can be served by the
water supply. Henee the best land, and that on whish water
duty, dile to soil character and nearness to surface of ground
water, will be highest. ean be selected.

It is thouplt that about 40000 acres of these lands ean be
reelaimed and if this is correct, we believe the project is with-
out doubt fensible.

Cost of Project

With the data at hand enly very rough approximate esti-
mates of eost of the project are possible, This is especially
troe of the reservoir on the Little Humboldt where no snrveys
whatever hove been made and only & guess is possible.  How.
pver, the following, which is believed to be liberal, has been
prepared ;
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Powar Possibilities

By means of the Spanish Ranch Reservoir it 1s believed pos-
sible to so regulite the flow in the diversion canal that at no
time will its discharge into Dry Creek be less than 75 second-
foet, and it is thought possible, by extending the canal some 10

r 12 miles westward along north of that ereek, to obtain o
head of fully 500 feet. This will enable the zeneration of not
liss thun 3,000 electric horsepower.

We feal certain that this power privilege, without the con-
struction of the additional length of canal and the necessary
pressure pipe, would readily sell for at least S150.000, thus
veducing cost of the [.:l-l"U]i.'l;_i.. by that sum. and, we believe
amply insuring the sufficiency of our cost estimites.

Cortainly we believe the project justifies more detailed
investizgntion,

Respectfully submitted, L. H. Tavior,
Mewviz E. Jersox,
C. V. TaYLOE.

UPPER OWYHEE PEOJECT (EECONDARY) NEVADA
Flan of Project

The project contemplates the diversion. of the wuters of the
South Fork of the Owyhee River, a tributary of the Snake to
o branch of the Little Humboldt, a tributary of the Humboldt,
where 1t would be nsed on the lands bordering the stream in
what iz ealled Paradise Valley which is in the vieinity of Win-
nemueen, 4 town on the main lines of the Sonthern Poacifie and
Western Paeific.

The eonstroetion features are;
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1. A 40,000-pcre-foot reservoir on the South Fork of the
Uhwyheo about 40 miles sonth of the Nevada-Idaho line. This
proposed reservoir is at the lower end of Independence YValley
and will eontrol the run-off fron 330 square miles of tervitory,

2, From the reservoir a 300second-foot canal about 60
miles long will carvy the water to Dry Creck, o trilutory of
the Lattle Humboldi, The first 20 miles of the canal follows
the side of the canyon of the South Fork and is in diffienle
construetion,  Mueh roek will be enconntered and the slope of
the canyon sides in the earth seetion varies from 1 foot in 3
to 1 foot in 4. This section of the conal will pick ap the run-
off from 100 square miles of additional territors. After leay-
e the eanyon the canal emerges on a high plateau of good
irrigable Iand, but so isolated that its irrigation has not been
considered. Across this tract, the topography of which varies
from level to rolling, construetion will he easy.

3. A power plant at the end of this eanal by which the
Mi-foot fall into Dyy Ureek can be ntilized to generate power.
The rigorous climate of the region and the expense of eon-
steueting a canal so long that it will give a dependable supply
of water to a power plant, together with the isolation of the
project, may show on closer inyestigation that this feature is
unattrietive,

4, A reservoir formed by a dam below the mouth of North
amdl South Forks of the Lattle Humboldt which would store
the surplus waters of the Little Humboldt ns well s the
water diverted by the above mentioned eanal. This reservoir
site lns not been surveyed nor (he necessary size determined,
From inspection it construetion would not be expensive. The
i site 15 in Inva roek which might jeopardize its feasibility,
No measuremenis of digcharge of the Liattle Humboldt have
ever been published, and no estimates of the amonnt of water
are available,

3. Uonstruetion of the irrigation svstem on lands below the
Ieservoir site.

Irrigable Lands

The Little Humbold) Valley runs in a north and sonth
diveetion with its southern end near Winoemuoeea, A line of
candhills across the valley near its mouth have eut off its
influx to the main Humboldr so that now its waters rarely
erter the river. The slope of the valley along its axis is very
flat, and nt the lower end is probably not more than one foot
to the mile. This gradually steepens toward the headwaters.
The bottom lands are in wild by irrigated by fooding, and
the lands proposed to be irrigated are those Iving on the sides
and gradually slopinge upward from the bottom lands. Their
general elevation is about 4,500 feet above sea-level and the
climate iz Favorable,

To reaell any of these londs will require a long cannl but
construetion 18 not difficult especially for the avea on the east
side of the viver.  Instrumentul surveys muay show that it is

il
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impossible to reach the western side becanse of its high clevi-
tion relative to the reservoir site.

Im the absence of instrumental surveys and defimite topo-
eraphic fentures in the valley, it i8 not possible to definitely
outling the area which may be jrrvigated, ot the two areas
noted on the map show the general location. It is probable
that the irrigable land exeeeds the water sipply.

The soil is heavy and inelined to alkalinity, It is not a first-
elags lonm sueh as is found in most of the valloys of Nevada,
While probably somewhat more difficult to reclaim than a loam
soil, vet the slope is such that water will ran off readily and
the alkali be leached out.

Because of donbt as to water supply no careful examination
of the lands was made as it is believed thal no money shonld
be spent for investization of that feature of the project nntil
more knowledge hos been obtained ax to water supply,

Water Bupply

The water supply is to be derived from two sourees: (1)
The surplus waters of the Little TInmboldt and (2} the run-
off from the 330 square miles above the propesed reservoir on
the South Fork of the Owyhee und from 100 square miles
intereepted by the canal and not alveady appropriated.

As stated, no measuremonts have been made of the Litile
Humboldt and any estimate of supply from that viver mst
be purely o puess. This is not so troe as to the Little Owyhee,
it thore also no relinble estimates can be made.

Stations along the proposed dam have been maintaited as
follows: On Jaek Creck near the eanyon mouth sinee May
15, 1813, and on the main stream near Toscarora from June
to Heptember, inelusive, 1913,

The total discharge during the period of the latter station
was 557 acre-feet from about 90 square miles, but this is no
fair eriterion sinee this represents only seepage flow from ivei-
oited meadows along the stream and the peak disehavo.
doubtless cmme earliey in the season, On Jack Crock the
recorded discharee is as follows for the foll years:

1914 30,500 a8ere-fect

1915, ... 18, 10 acre-foot
1996, 149800 acre-feet
1) et 32200 aere-foot
P8 13,500 acre-feet
1819 . 17,600 acre-feet
19200, 20,100 aere-feet

Axerage.... 21,600 acre-fest
The drainage area 15 31 square miles, riving an average of
T00 avre-feet per sguare mile tnoually for the period.
This area is by far the most prolitie of any available to the
proposed diversion, rising as it does in the highest mountains
of the Jack Creck range. Tt s no eriterion by which to judge
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the possible run-off from the remainder which 15 muoeh lower
and from appearvance of vegetntion has o mueh smaller pee-
cipitation. Furthermore, the valley floor covers T} square
miles out of the 330 and the vield feom it s pegligible.

This year (1821} in June o ghge was established in T, 42 N,
R. H0 . av a point which will record the entive ran-off avail-
able to the proposed diversion and uneil sufficiont records ot
this point bave been secured no reliable estimate of run-off
carl De made,

Some conelusion might be drawn by comparison with the
run-off of the North Fork of the ITumbolde and main stream
of the Owyhee, both adjacent amd lving to the cast. The
run-off of these is shown in the following rable:

(51

Anraga itnmand
Ireinage  diacharge dering  Dackirge
ared=— it T
Porwid of vecord Sy, wilen i aera- et A, mile
Narih Fork of Fambolde, .
above  Halleek. 8508, 10041010 =) IR [
Oy loe [TV,
above Owyhee. .. THH-T1{01H bl FIL N KD 242

*Hartinlly astimated.

Although it would be possibile to set down some flrures for
the run-off of the Sonth Fork based on eomparison with the
above-vited drainage aress on which records are available, yot
suel figures would be so unreliable that it is thought best not
to attempt to do o0 at this time, especially sinee records have
now been started and ot seme later doete will be avallable,
The discharge of adjacent areas in Nevada is so widely variant
thut estimoting by comparison of drainage arens is generally
unsafe,

Conelusion

The data at hamd give oo good basis t0 reach a conclosgion as
to water supply. The projeet will be an expensive one and.
unless the run-off is large, will not be feasible. Beewuse of the
paneity of reliable data, further money shonld not be spent
on the inyvestipation of the proposed diversion until more
records at the new garing station on the South Fork of the
Litthe Owyhee are nvailuble and then only i @ good ran-off is
shown,

POSSIBILITIES IN THE LITTLE HUMBOLDY

In the Little Homboldt theree 9 said to be surplus water
which can be stored for use in the late season. The present
lards e in loeme holdings of ireigated pative hay, and ander
present. conditions this is the only profitable type of farming,
LE, however, stream records show o surplus of water and reser-
voirs wre availuble the possibility oxists if the present large
holdings were sold, of making a suecessinl irrigation project
by using the water of {hat' valley alone on present irvigoted
lands. This appears to be the place where further investiga-
tion: shiondd be made and with the idea of developing the poton
tial resources of that valley fiest, It therefore iz advisable for
the State to establish discharge measturing deviees at the
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necessary points in the valley a2 a preliminary to further work
on the project.
CWYHER RIVER Ak & WHOLE
The Reelamation SBeryieo 5 now investigating i project
taking water from the Owyhee near its mouth in Ovegon,
These investigations have oot proeeeded far enough 10 draw
definite conelusions as to water supply. but in connection with
it the possibilities on the upper river should be constdered
with the idea that it may be found advisable to build « larger
reservoir for that projeet which will completely eontral the
river as has heen done on the North Platte and the Rio Grande,
It is zaid that the Indian Servies 12 contemplatine extending
its project on the Duck Valley Indian Reservation, taking
water from the Owyhee Hiver.
o Tavron,
Enginecr, State of Nevida, State Engincer's Office.
Harorp CoNELING,
Ewgineer, U7, 8. Reclawmation Soriiee,
Approved : JI. (. Scrvainay, State Engineer.

THE LITTLE HUMEBOLDT STORAGE FROJEOT

A zite for the storage of the run-off waters of the North
Fork of the Little Himboldt River hns been seleeted in seetions
19, 20, 30, and 24-25, T. 41 N, R. 42 and 43 E, M. D. B. & M.

Contonrs have been run as shown on accompanying plan,
and capacity determined for a 50-foot dam of earth-fill with
clay core.

Storage OCapacity

With szuch 50-foot dam a storage capacity of 13,9600 acre-
feet may be had of those yearly run-off waters (ot precede
the irrigation season,

Dependability of Supply

The drainnee bagin contuwins 380,000 geres, S0000 geres
being above the 6.000-foot elevation. By use of the Hydro-
graphic Department data of precipitation and run-off iu this
distriet and also near-by districts of like character we find a
ran-off of 30,000 acre-feet from above the 6000 clevation
alone. Fearing the dependahility of the run-off below 8,000
{est, we have not taken if info account at present.

Evaporation Loss

The ovaporation loss from  this reserveir through an
S-months period with a mean sorface exposure of GO0 acres
wonld be 2,000 nere-foot,

Dam

An enrth-A11 dom with elny core recommends itself for this
projeet; 80000 cubic yards required with 400 yards of con.
erete for gates and waste control,

Caost
The eqst of sueh constraction will e within 260,000,
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Land
The unit of ireigable land under this reservoir and jmme-
diate thereto is much greater than the available water supply.
Such lind with assured water supply will yield well.

Fonxilility

Construction features for the dam and marketing facilities
for the produee of the lands are especially zood.

Enlargmmnent
Ten teet added to the height of the dam is feasible and
would retain the entive estimated dependable ron-off and
would be within $5 per aere-foot cost of storage,

Eemarks

The 4-mch depth of ron-off from that portion of water-
shed above the 6,000 elevation hos been reached by using the
following data -

PRECIPITATION

Parpdie Statlon (4500F eley. b mean Qor 20 years. ..o 52 (nelies
Rebel Creck (4,300 olov. ) Inean for 5 years. s ....1'I_l'i1||l'.'|it'¢=
Oulnn Rlver (4800 elov. ) mean for 15 yonrs.. eiennne ok [nehies

Ay B IT TR vy bl | B O L T o Bt 2.0 [nches
Novth Fork of Huomboldt Hiver n Flko :,uuut\ {0,500 elev.)

menn for 4 years. i naliavinehes
Tuiscneorn (GA0 iloy, § ‘minn Lor 19 ;nlnhn 1000 Lneles

N p i o e R e L ST R L et P A e S Uep e e 132 inehes

Palisade distriet, “I]IL'I rares the upper Humbolde flow,
give a fivevear run-off of 1.26 inches from an area down to
5000-foot elevation. The rreater precipitation and run-off
Iwing nbove the G000-foot alevation, we have used ¢ inehes ng
a dependable amonnt of ran-off for the Paradise district.

iSipned) D, 11 Urmge,

MARTIN CREEE REEERVOIR
A site for the storage of Martin Creek freshet woters hos
been found in sections 6 and 7 and adjoining sections in T, 42
N R 4110 M D B &M,
Capacity
A contour lind for o dam 124 feet ligh has bean rian and the
storage capacity found to be 6,500 acre-feet,

Supply
Arvea of busin is 80,000 aeres,
Arca of basin above the 6,000-foot elevation ix 42,000 acres.
Precipitation and run-off records show a dependable water
gupply of 14,000 gere-feet from above the 6,000-foot elevation,

Hepervoir Evaporation

T'his reservoir being deep and of small area (158 aeres),
the evaporution loss i small, being within 5 per cent (300
acre-feat).

Land

The area of frrigable land under this projeet is much
greater than the available water supply, and is of good char-
aeter for a large vield per acre.

i
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Cost of Dam

The site for a dam and the material of hol sugeests o con-
erete strocture, but the mass of conerete required (even with
an open-arel constroetion being 11,000 enbic vavds) makes
the eost nearly prohibitive for economie storage,  The exti-
mated cost of sueh dam with ates and waste-way is $170,000.
The assuved supply for 2200 seres wonld be $80 per aere,

[Signed) T H. Uenige,

STATE IRRIGATION DISTEICT BOND COMMISSION

Pursnant to the provisions of chapier 34, Statutes of 1921, the State
Trrigation Distriet Bomd Commission et at the Capitol on Mareh 18,
1921, and organized. The members present were Hono Emmet D
Bovle, Chaivman; Hono J. G, Serughon, State Bogineer, member,
and Hon. Gilbert C. Ross, Btate Bank Examiner, member. Mr, Homer
Mooney, Private Seeretary to the Governor, was presont ns Seeretary
of the Commission. The Board of Direetors of the Walker River Irri-
gation: Distriet presented a resolution requesting the State [rrigation
District Bond Commission to make an investigation of the affairs of
the distriet in order that eertain bonds of said district misht be certi-
fed By the State Controller,  On motion duly made, seeonded and
earried, the Hon. J. (. Serugham was requested to make sueh investi-
gution and present his report in weiting,

At a snbsequent meeting of the Bond Commission held on Mareh 21,
1821, the report of Hon. J. (. Scrugham was read and ordered filed,
Inasmueh as the report was faverable to the distriet, a resolution was
sent o the Btate Controller, requesting lis certification of certain
bonds to be issued by the Wallker River Irrmigation Distriet to be known
as Issne Cme, Series One.

The eommizsion mecting of Moy 7, 1921, was held to consider the
petition of the Walker River lrrigation [Mstriet, requesting approval
ol a certain contract with the Redmond-Pase Company aud anthoriza-
tiom of the payvment of $2.750.08 from the constroction fund of the
dizstriet for making estimates, maps, cte., and the pavment of $4.750
from the same fund for attorney fees, By unanimons vote the (lom-
mission approved the contract and aathorized the payment of $2,750.05
from the construction fund for estimutes, ete, The Attorney-General
having ruled against the payment of moneys from the construction
fund for attorney fees, ete., the payment of this itemn was not aonthor-
ized.

At a subsequent meeting held on May 21, 1921, the Comumission
roeeived certain doenments from the Wallier Rivor Trrigation Distriet
pertaining to a certain supplementary contract with the Redmond-Page
Company. These documents were ordered filed and the approval of
the Commission was given with respect to certain additional work, and
the irrigation district wias authorized to issue and doliver to the
Redmond-Page Company bonds of said district in the amount of
$53.000 or so much thereof ag might be necessary,

At the meeting held Aungust 1o, 1921, authority was given to the
Walker River Irrimation District to substitute a contract for further
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supplemental work amounting to $4,000 for an item specified in the
oririnal contract and of the same unit cost.

O Septembar 3, 1921, the Truckee-Carson [rrigation District pre-
sented 3 resolution to the Cemmission, requesting approval of the
ianee by the TroekeeCarson Distriet of warranis beaving interost
at the vate of 6 per cent per annum in the amonnt of 54,500 and to levy
an aswessment i provided for in section 14 of the Nevadn Ievigation
District Act as amended Maréh 11, 1521, By upanimous vote 8 reso-
lution was passed giving the approval of the Bond Coammission to the
above procedure,

The next mecting of the Commission was held on November 3, 14921,
too consider 8 communieation from the Walker Kiver Treigation Dis-
triet in which they asked for sithority o exercise options to purehase
certain lands, water vights, and rights of way from the Aotelope
Valley Land and Cattle Company. ©On motion duly made, seconded
and eavried, the Commission authorized the Walker Hiver Irvigation
Ivistriet 1o issue and deliver bonds of said district in the sum of $852,500
and to pay to said company out of the construction fond of suid dis-
triet the sum of #5475, which amount reprosents the value of addi-
tional land purchased from the company minus acerned interest.

On July b, 1922, the Walker River Treigntion Distriet asked author-
ity to purchase a No. 206K.C drag-line excavator and traveling erane
for four $1,000 bonds of said distriet, with coupons Nos. 1, 2,3, 4, and
o attached, Aunthority was given to purchase the machine and molke
payment therefore by the delivery of the bonds specified.

At a subsequent meeting of the Commission held November 10, 1922,
the Walker River lrrigation District requested the approval of the
intendod sale of =ix $1.000 bonds of said distriet to be used for o
refund to the General Fund for expense of litigation and engineering
of the Bridgeport Reservoir site (the refuml being $2047.700, the
‘balance of the issue to be used in the protest against . E. Loose for
nse of the Bridgeport Reservoir site, hefore the Federa] Power Com-
mission., The distriet further requested approval of the sale of four
$1,000 bonds, proceeds to be used far the purpose of improving the
bunk of the intake canal und to enlavge the eapacity of Topux Like
Reservoir from 44,000 to 50,500 acre-feet. Inasmuch as the two above
procesdings hid been approved by the Attorney-General os to Togality,
and the accompanying report by J. A. Beemer, Chief Engineer of the
Digtriet, being satisfactory to the Commission, anthority wios given
to sell ten $1,000 honds for the purpoeses mentioned,
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