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STREAM MEASUREMENT FUND.

Co-operative work with the United States Geological Survey
for the purpose of measuring the streams of the State as pro-
vided by Chapter 56, Laws of Utah, 1913. Appropriations and
expenditures have been as follows:

Balance available in Federal und, De-

cember 1, 1916, . ..o $ 1,633.80
Federal allotment for Stream Measure-

ment Work July 1, 1917, to June 30,

1919, inclusive ....vvvrrieiiiens 10,000.00
Rofund from scrip books and Congres-

gional increase in salary compensa-

171 (A R R 243.32

Total Federal allotment ....ovvvvn | $11,777.12
(lauging streams Decomber 1, 1916, to No- .

vember 30, 1918, inclusive...... . 9,643.60
Balance available December 1, 1918, .. $ 2,133.47

Balance availablo in Stream Measuremont ‘
Tund, Decomber 1, 1916....00vvvss 4 548,94
Appropriation made by Logislature for
Ytrenm Measuvoment Work, 1917-1918 10,000.00
By cash (J. TPowshon Smith) o ovvviviions 17.10

s——

Total Stato Appropriation for Stream
‘Meagurement Work «...ovivven $10,566.04
Amount roverted to Stato Treasury at end
of 1916-1016 biennium....oovivviees J1
Bxpenditure for Stream Measurement
Work from December 1, 1916, to No-
vombor 30, 1918, inclusive.......... - 9,942.65

A b et

Potal amount spent from State Ap-

propriations ......... Cereraaen 0,942.76 -

Balance in Stream Measuroment Fund Deeem-
ber 1, 1918.......c0 0t v $ 623.28

‘fotal amount expended from Federal and State

Tunds for the period, December 1, 1916, to No-
vember 30, 1918, inclusive......oooveeennn .. ...$19,686.41
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IRRIGATION CONTINGENT FUND.

Tror the necessary irrigation contingent expeuses for the
years 1917-1918, there was appropriated the sum of $30,000.
Expenditures up to November 30, 1918, inclusive, have been as
follows:

Maintenance of the State Engincer’s office for assist-
ants, stenographers, draftsmen, copyist, filing
clerk, and for supplics and property purchased. . . $23,3568.71

For traveling exXpenses. ..o 218.28
Tor stream MEAsurements. ... ..oy 3,664,056
Tor irrigation distriets. ... ..oooovvioviiiiiiinn 279.34
Tor State Couneil of Defense.....oovvvvviviiiin 29.17

Ttal ..... e e e e e $27,049.65

T'rom the above expenditures the following amounts have
been refunded to the Trrigation Contingent Fund:

Trom the Sevier River water users. ..o W8 B06.32
TFrom State Couneil of Defense. oo v 290,17
From Mapleton Trrigation Distriet.....oooovevovnn 81.6¢
Trom Springville Terigation Distriet. oo oooonon 86.18
Trom Water Rights Commission, ....o.ovvviiiiii 2.40
POtIL v v s cev i s Ve $ 70470

STATE ENGINEER'S CONTINGENT FUND.

Tor the contingent oxpenses, supplics, and necessary travel-
ing expenses of the Stato Bnigneer for the years 1917-1918, there
was approprinted the sum of $1,600.00. Bxpenditures to No-
vomber 80, 1918, inclusive, have been as follows:

Supplies, reference hooks, repairs and gasoline for

State automobile v e $ 894,32
PTraveling OXPONSeE ..o vvieioier o nannannne 260,35
Potal oottt e $  1,149.67
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THE, FOLLOWING TABLES SHOW THE FEES COLLECTED AND
THE DISBURSEMENTS OF THE VARIOUS FUNDS AP-
PROPRIATED FOR THE 1917-1918 BIENNIUM.

FEES.

The fee register of the State Engineer’s office for the period
December 1, 1916, to November 30, 1918, inclusive, shows tho
gources of revenue to be as follows: '

Tor examining and filing applications............... $10,008.27
For recording and approving applications. .......... 2,075.00
FPor oxamining and filing notices of protest.......... 501.00
Tor examining and filing written proofs of appropria-
tion, ar.l maps to acCOMPANY SAMO. .« v.vvvvv et 1,380.00
Tor issuing certificates of appropriation. ......... ... 308.00
T'or examining and filing plans and speeifications, . .. 226.82
Tor examining and filing affidavits........oovvvvvn 1,7566.00
For making search of reeovds. ..o 78.26
T'or making cortified copies. ..o -617.80
Tor making blue prints. ..o 49.60
Tor filing and recording papors of assignment. ...... 496.30
Tor making examinations in the fleld. ......ovvvvvvnn 70.00
Tror miscellancous PUrPOBCE. « v v vv v e ses 212,16
Tor intorest on doposits from January 1, 1918, to No-
vomber 30, 1918, inclusive. ... .. T 12.16
4 $17,791.24
TRofunds on Cortifieate T'ees. oo vvv vt 3.00
POERL « v ettt i n vt $17,788.24

s e inacsagee e g
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General,
GASOLINE OlL
Period of Days Miles Gals. Miles per Gals. Miles per
Use Used Traveled Used Gal, Used Gal.
Apr. 12, 1916
to 500 31,000 1,863 16.7 138 226
Nov. 30, 1918
Costs.

Gas, Oils  Labor,
and Storage and  Tires Extras
Grease Repairs

$837 .92 $605.10 $601.90 $69.70 $2,011.67 $2,463.67
Cost .
per  $0.027 $0.016 $0.019 $0,002 $0.065 $0.079
Mile . ‘

Operating Including
Cost Cost of Car




{
]

H
';
I

b2

of obtaining data during the fiscal yéar ending June 30, 1918,
as shown by the following table, reflects the general increase in
the cost of all kinds of work:

Cost per month’s record: 1915 1916 1917 1918
$13.88 $13.35 $13.35 $15.63

Stream-flow records more or less complete have been ob-
tained at 133 stations on Utah streams during the biennium end-
ing November 30, 1918. Of these stations 80 were equipped
with water-stage recorders and 53 with staff gauges.

The Sevicer River Hydrographic Investigation is a co-opera-
tive undertaking bhetween this department, the State Board of
Land Commissioners, the Water Resources Branch of the U. 8.
Geological Survey and the water users on the Sovier River for
the purpose of seeuring & relinble and continuous record of the
flow in said river, the diversions therefrom, the amount of water
gtored in the various veservoirs, retwurn flow at various points
along the river, ete. This investigation was started in 1913 and
has been continued sinco.  For the purpose of earrying on this
investigation the river system is divided into threo divisions.
Division No. 1 includes the east and south forks of the river and
oxtonds from the headwaters of these forks to the Piute Reser-
voir., Division No. 2 oxtends from the Piute Resorvoir to the
confluonce of tho Sovier and San Piteh Rivers, while Division
No. 3 ombraces tho remainder of the river. The territory from
tho headwaters to the Roeky Ford Reservoir is in charge of Mr,
J. J. Saunford, with headquarters ab Richfield, Utah, while the
rost of tho viver is in chavgo of M. I3. A. Portor, who also acts
as court ecommissioner for the Iligging Deerce.  The records
gooured from this investigation are compiled at tho end of cach
irvigation scason, They may be obtained cither at the State
Engiucor’s offico or at the office of the Water Resources Branch
of the U. 8. Ceological Survey. Five years continuous records
have to dato been obtained under this investigation, These
rocords constitute a basis that is invaluable in determining the
rolation of the various water rights on the river.

Mr. Sauford, in conneetion with his work, used a Ford auto-
mobile in going to and from the various gauging stations in his
torvitory. This machine was purchased on April 12, 1916, at a
cost of $466.75. The following tables show the cost of operating
the same since that date:

*
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logical Survey through twenty-five years’ experience in this work
all over the United States have been closely followed, and the
stream-measurement work in Utah is an integral part of a com-
prehensive study of the water-resources of the whole country.
A first-class stream-measurement station should be equipped
with the following standard equipment:

(1) Water-stage recorder costing from $50 to $150, the
price depending on the type, and the sclection of the typo de-
pending on the availability of an observer, the character of
record desired, and the behavior of the stream. '

(2) A shelter constructed of concrete or timber to house
the recorder and costing from $50 to $150 or more, the type and
cost depending on location, climatic conditions, and length of
time that station will probably be in operation. A base station
ghould be made a permanent installation,

(3) A cable and car to provide for making current-meter
measurements, This structure should also be permanent and
ghould be established at the most favorable point. Tho cost
depends largely upon the span, varying from $256 on small
streams to several hundred dollars where heavy galvanized,
steol cable and framed towors must ho used. Concrete doad-men
are necessary at many stations and advisablo for pormanent sta-
tions.

(4) An artificinl*control to insure permancnce of stage-
dischargo rolation is desirable and cconomical for stations on
many streams and on somo streams is nccessary. The cost of
guch a control varies within wide limits, being ¢heap for a simply
constructed woir on small streams, and expensivo—possibly
$1,000—for a veinforced concrete weir on large streams.

To these items must be added tho cost of obtaining gauge
readings, which varies from $25 to %1256 a year, the amount
depending on the distance the obsorver has to travel; visits by
ongincers to make current-meter measurements, check up the
water-stage recorder, and keep the equipment in shape; und the
cost of assembling and interpreting the data and its final pub-
lieation. The annual rveport of the:Salt Lake district for the
fiseal year ending June 30, 1918, showed the cost of collecting
and preparing stream-flow data for publieation to be $15.53 per
month’s record. This cost is made up of the following items:
Operation and maintenance, construction, office work, top cost,
and non-expendable property, but does not include the cost of
supervision and publication by the Washington office. The cost

Y
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Co-operative stream-measurement fund:

State of Utah..........ooovvinn. $9.925.55

U. S. Geological Survey............ 9,633.04

Total .....oovvviii i $19,6568.59a
U. 8. Reclamation Serviee............cooovvvinnnn 1,491.06
U. 8. Indian Service.......covereneeiineeennnn.. 2,220.88

Sevier River Investigation (b) (includes co-opera-

tion from State Engineer’s contingent fund,

State Board of Land Commissioners, Otter Creek

Reservoir Company, and water users of Sevier

River above Piute Reservoir) ................. 06,318.92
State Engineer’s contingent fund, Uintah Basin..... 659.51
State Board of Land Commissioners, Panguitch Liake 38.40
State Board of Land Commissioners, Sevier River and

Bast Tork Sevier River special construction. . .. 905.15
State Board of Land Commissioners, Ifish Creck. . .. 135,82
Logan River Investigation....................... 3134
Private Co-operation ......... . ..o oo i 87,10

Total, . ..o e $81,446.7T

a Of this total, $17,5568.69 was expended through district
offico for collectione 0of data, and $2,000 through Washington
offico for supervision, roviewing, editing and publication of data,

b Does not inelude cost of data furnished for Sevier River
invostigation by tho Water Commissioner for lower Sovier River,

Tho goneral policy has been to usoe the regular stream-
measuroment fund of the Stato of Utah and the allotment from
the Unitod States Geological Survey to gradually build up a
systom of baso stations equipped to obtain continuous records
and to cover the State impartially. These base stations on im-
portaut streams are supplemented by many stations on tribu-
taries to theso streams or on smaller erecks in different basins.
Tho base stations avo invaluable in studying the flow of the
shortor time or intermittent records at tho supplementary sta-
tions and should be cquipped with modern instruments, as the
use of the simple staff gauges on which many of them depend
has led to their location at points determined by the availability
of observers and not by the conditions favoring accuracy of dis-
charge measurements and permancneo of stage-discharge relation.

The standard methods developed by the United States Geo-

-
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officials, large industrial coneerns, members of the County Coun-
cils of Defense and others. '

In view of the comprehensive nature of the work, the mass
of detail required in accordance with instructions received from
time to time from the War Department, the cost of the survey
to date has been extremely light. A statement of expenses for
the work from September 24, 1917, to December 1; 1918, is given
below :

QAlATIOB + v vt vr et $4,647.14
Office Supplies .....ovvviviriiiini iy 260.58
Pransportation and Field Expenses.......... 396.04
Blue Prints .....oovriviiiniiiin i 29,24
1711 O P S $5,233.00 .

This makes an average cost per square mile of thirty-soven

| (87¢) cents,

CHAPTER VIL

STATEMENT REGARDING HYDROMETRIC WORK OARRIED ON
IN CO-OPERATION WITH THE UNITED STATES GEOLOG-
10AL SURVEY BY A, B. PURTON, DISTRICT ENGINEER.

Stroam measuroment work .in Utah during the past two
years has been continued under co-oporativo agreoments hetween
the State Bngincor and the United States Gieological Survey that
have been fully outlined in provious Reports of the Stato Fn-
gincer. The work has been extended and much valuable informa-
tion has been obtained through additional co-operation furnished
by the State Board of Land Commissioners, by many canal
companies, and by private corporations or individuals, A very
striking example of this assistance is found in the valuablo
records that are being obtained relative to the water resources
of Sevier River Basin, '

Tixpenditures for the biennium ending November 30, 1918,
have heen as follows: '

G17-6%
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and deseribed in detail, necessitating personal measurements by
employces of this department to ascertain the locations of exces-
give grades,.curves, ete. Detailed descriptions of bridges of
more than 20-foot span, together with sketches and photographs
of the same, are included in the reports.

The reports also call for a complete survey of all industries
in each quadrangle; their nature and number, together with
the man power, or number of employees in each, and their nation-
alities. The population of cities and towns within the areas
mapped, the principal industries in each, transportation facili-
ties, lines of communication, water and fuel supply, number and
dimensions of buildings that might be of use during military
operations, kind and quantity of supplies on hand, and, in fact,
any information that might appear in the judgment of the report-
ing officer of military value, are given.

Up to December 1, 1918, sixty-three (63) quadrangle re-
ports have heen completed and forwarded in duplicate to the
War Department. Fach report was accompanied by a pro-
gressive military map of the area being reported on ghowing the
loeations by a system of numbers of points of vulnerability and
other featuves desived by the War Department,  Tho torritory
go far covered by the survey under the suporvision of tho State
Enginecer comprises approximately 13,923 squaro miles, tho quad-
rangles heing embraced in Box Ilder, Cache, Weber, Davis, Salt
Lake, Toocle, Utah, Juab and Millard Counties. Thero romain
ninoty-two (92) quadrangles yet to be reported on; however,
tho greator portion of the torritory ombraced in theso quad-
rengles boing in outlying distriets.  Tield work has been com-
pleted in the most important or congosted distriots within these
unreported arcas.

With the completion of each individual report, the boun-
davies of the arca mapped were cheeked with an index map fur-
nished by the War Departmont, thus insuring accuracy as to
locations, cte. The roports range in length from 10 to 143
typewritten pages, legal size, oxelusive of Progressive Military
Maps, bridge sketehes and photographs. A copy of cach report
is on file in this office.

While information on roads, trails and bridges, and other
important featuves was secured by personal surveys made by this
office, valuable assistance was rendered by the engineering de-
partments of the various railroads, telephone and telegraph com-
panics, power companics, mining companies, State and County
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CHAPTER VI.
MILITARY SURVEY OF UTAH FOR UNITED STATES WAR DE-

PARTMENT.
By E. C. PENROSE, Special Agent.

In August, 1917, the State was called upon by the Federal
Government to complete the preparation of special military
Reeonnaissance Reports and Progressive Military Maps of the
State of Utah for the information of the War Department. The
responsibility of financing the work was assumed by the State
Council of Defense, and at a meeting of the organization held
August 23, 1917, a rccommendation was adopted requesting
His Tixecllency, Governor Simon Bambergor, to have the survey
made. Upon receipt of the recommendation, the Govornor
order. . the work done.

Up to that time approximately fifty-five (65) per cent of the
State had been surveyed by the Forest Servico under the diree-
tion of the Torester of Distriet No. 4. 'When the work was taken
over by the State, in Septombor, 1917, Mr, E. C. Penrose was
appointed Speeial Agent, with two assistants, in charge of the
survey under the supervision of tho State Kngineer.

The State was theoretically divided into zones, or quad-
vangles, of 15 minutes of latitude by 15 minutes of longitude, the
same covering aveas of about 13 miles in width and 17 miles in
length. A soparate report is made on ecach gquadranglo as the
fleld work is comploted and is accompanied by a speeial map of
the zone reported upon, The reports contain data regarding
physical conditions, natural resources, otc., which might be re-
quired by a commander of troops assigned to military opora-
tions within a quadrangle.

Tiaeh quadrangle report containg dotailed information on
topographical fentures, description of the terrain, cte., locations
of commanding positions, scetions of land suitabloe for acroplane
landiigs, obsorvation points, eamp sites, climatie data, health
and sanitary conditions, loeations and deseriptions of rivers
and streams, lakes and ponds, springs and wells, reservoirs and
water tanks, transportation facilities ineluding railronds, stage
lines, automobiles and their passenger capacity, ecte., lines of
communication—telephone and telegraph—power lines and sub-
gtations.

An important feature of the Reconnaissance Reports ig the
information desired by the War Department on roads, trails
and bridges. Bach road and trail is treated as a separate unit

’
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extension and staked the line out on the ground. On August 5
the State Board of Land Clommissioners entered into a contract
with Mr. A. ¢. Nielson, Jr., of Ephraim, for the construetion
of this extension, -

The canal prism for this extension is four feet wide on the
hottom with side slopes of one and one-half to one and is con-
gtructed on a grade of .0006. The entire extension is in cut
section. The contractor began work soon after entering into the
contract and completed the same on November 18, 1918. The
entire work was done under the supervision of the State Engi-
neer. A total of 21,716 cubice yards of material was excavated,
of which sixty per cent was carth and forty per cont cemented
gravel or hardpan. The contract price for the removal of this
materinl was 23 cents per cubic yard. What few structures are
repaired in connection with the operation of this extonsion will
probably be installed next spring under Forco Account. This
extension is officially known as Canal Bxtension No, 5, and it
will probably he the last oxtension of the Piute Canal, as the
amount of good land to the north of Jap Wash that can be
reclaimed is so small that its reclamation would not warrant the
cost of o further extension.

In September, 1918, the State Board of Liand Commissioners
requested the State Fngineer to veport on the feasibility of irri-
gating the land in Antelope Valley with Piute Reservoir water,
algo the tract of desert land lying cnst of the town of Gunnison,
and to that end authorized that the nocessary survoys he made.
Antolope Valloy lies cast of the town of Monroo and comprises
approximatoly six thousand acres of vory fortile land.  To irpi-
gato this valloy will require tho construetion of a canal on the
enst sido of the Sevier River and diverting from said river at
gome point above the town of Yovier. The land to the cast of
tho town of Cluunison ean probably be reached best by enlavg-
ing and oxtending the present Monroe-Roeky Tord Canal. A
gurveying party is at the presont time in the flold making the
necesanty preliminary surveys. As soon as these surveys are com-
pleted and platted a voport on the feasibility and practicability
of irvigating these two troets of land will be submitted to the
State Board of Land Commissioners for consideration.

My, 1. 8. Kevr is the field engineer in charge of all con-
gtruction and improvement work on this project.
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both banks for several hundred fect were construeted to prevent
the river from eutting around the dam. The winding nature
of the river below the new dam neeessitated straightening the
channel for a distance of about one-fourth of a mile. This
was accomplished by constructing a diteh sufficiently wide and
deep to start the water flowing, allowing the water to cut the
channel to the grade and size required. The construetion of
the dam was done by foree account uander the supervision of the
State Engineer. It required approximately ninc months to
complete the strueture, the delay being due to a lack of help.
The cost of the completed structure amounted to $16,500.

Improvement work on the canal system during the past two
years was limited on pccount of war conditions. Scveral
seetions of the canal considered somewhat dangerous wero im-
proved, The most important of these changes was the re-loca-
tion anu construction of 1,300 feet of canal about two miles
gouthwest of the city of Richfield. This change cost approxi-
mately $2,800. Other improvements consisted mainly in strength-
ening the presont banks, repairing eanal structures, and install-
ing such additional structures.as are required for the proper
maintenanee and operation of the eanal. All this improvement
work was dono as the result of a report on the condition of the
canal system submitted by the State Ingineer to the State Board
of Liand Commissioners in May, 1917, There still remaing con-
gidorable improvement work to be done in order to put the canal
systom in flrst-class condition,

The Piute Canal erosses the Denmark Wash by moeans of a
flume. This flume is thirty-four feet long, rests on conerote
abutmonts, and in addition is supported by two trestlo honts
eighteen feot high, On Juno 15, 1918, a heavy rainstorm oceurred
on tho headwaters of this wash, which resulted in a flood and the
damaging of this flume to the extent that the water had to he
drained out of the canal and the flume repairved. ‘The flood took
out the trestlo bonts under the egnter of the flume and damaged
tho cast conerote abutment. On account of the shortage of help
it took sovoral weeks to vepair the strueture, although such tem-
poravy repairs were made immediately after the flood that the
water was not out of the canal over two days.

\ In July, 1918, the State Beard of Land Commissioners
authorized a three-mile extension of the Piute Canal from. its
then existing terminal northward to the Jap Wash west of the
town of Tayotte, in Sanpete County. Immediately thercafter
the State Engineer prepared an ostimate of the cost of this
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In addition, a concrete control was constructed across the river
at cach station to insure uniform conditions for the measurement
of the flow of water. :

As a precautionary measure against activities of alien

enemies, guards were maintained on the dam within the past two

. years during the time the reservoir was filled with water. Proper

housing for these guards and the illumination of the dam at
night were taken care of by the State Engineer. '

During the 1917 irrigation season a total of 60,000 acre-fect
of water was stored in the reservoir, and during the 1918 irriga-
tion season a total of 56,800 acre-feet was stored. The storing
of water in the reservoir is ander the supervision of the State
Engineer.

Canal System.

Unde the terms of the agrecement with the Sevier Valley
Canal Company for the enlargement of its canal, the State obli-
gated itself to construct a pormanent and adequate diversion
dam. at the head of the Sevier Valley Canal to sorve the puwr-
poses of both the canal company and the State. Plans and
spocifications for guch a strueture were prepaved by this offico
in tho fall of 1917, TPart of the excavation was done that fall,
but the construction of the dam proper was not begun until
Tebruary, 1918. Tho dam is o concrete structure of the com-
bination spillway and headgato typo, and is cquipped with steol
radiol gates, It is loeated 1,200 feel upstream from the old
point of diversion, The spillway has an Ogee seetion, is eighty
foot long, and has its crest soven feot above the bottom of the
vivor and onc-half foot above the top of the headgato openings.
Tho radial gates arvoe four in number, each four feot high by six
feot wido, and oporate by hand.

The gates weve designed for a maximum capaeity of 900
gocond-feot, whieh is in oxcess of the present demands, but, on
account of tho fact that there is a possibility of consolidating
the canals on tho west side of the river and such & consolida-
tion will mean the further enlargement of the Sevier Valley
Canal and also the onlargement of the Piute oxtension, it was
deomed advisablo to design theso gatos of a capacity equivalent
to the combined capacitics of all the canals on the west side of
the river.

The eanal for a distance of two hundred feet below the

~headgates has been lined with concrete.  Conerote wing walls

carried down well below the bed of the river and e_xtending along

-
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well was sunk through the dam at the lower third of the down-
gtream slope to stream bed, and a ditch constructed along the
entive lower toc to collect the water seeping through the dam
and convey the same over & measuring weir.  Daily records
have been obtained since then of the depth of water in the
gaturation well and the amount of scepage water passing over .
the measuring weir. A scepage curve has been plotted from
these records. This curve shows that the secpage through the
dam and the degree of saturation of the dam vary directly as
the depth of water behind the dam. The relation between the
depth. of water in the reservoir and the amount scoping through
the dam has heen practically constant for the different years,
peing 1.10 second-feet tor a veservoir depth of 65 feet. The same
relation holds truc with reference to the depth of water in the
gaturation well, this being 91 feet for a reservoir depth of 6D
feot. ™ho result of this study has led to the conclusion that
water may safely be gtored behind the dam, as ab present con-
structed, only up to & depth of 65 feet, which corresponds to
an - average capacily of 60,000 acre-feet. As at presont con-
structed the dam has an upstream slope of approximatoly o
and & half horvizontal to one vertical and a downstream slope
varying from two and thirty-three hundredths to two and
cighty-ninu hundredths hovizontal to one vortienl, o malke the
dam safe in ovder to store the maximum wmount of wator for
which it was designed, the downstream stopo should he inerensed
to threo and one-half horizontal to one vertical and & loose rock-
(1l added to the lower too to aet as an anchorage.  Surveys and
cstimates have been madoe upon the foregoing basis and sub-
mitted to the State Board of Land Commissioners, 1o muko
this improvement it will require approximatoly 80,000 cubic
yards of earth-fill and 7,600 cubie yards of rock-fill, The csti-
mated cost of placing this material is $08,000, In view of the
fuct that to date it has been deemed advisable to store walor
only up to sixty-five por cont of the maximum capacity of the
pesorvoir, this additional expenditure would, in my opinion, he
well warranted. ‘ _

During the past year permanent guuging stations were
ostablished on the South ork and the Bast Tork of the Sevier
River just above the backwater contour of the Piute Reservoir,
for the purpose of keeping an accurate record of the flow of
water into the reservoir. P jor to this time temporary gauging
gtations were maintained on these forks. Ibach station is cquipped
with a Stevens automatic water stage reeorder, properly housed.
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CHAPTER V.
PIUTE PROJECT.

In 1908, the State of Utah through the State Board of Liand
Commissioners, in accordance with Title 75, Chapter 3, Compiled
Laws of Utah, 1907, began the construction of the Piute Irriga-
tion Project for the purpose of reclaiming and irrigating 35,000
acres of -desert land situated in Sevier and Sanpete Counties.
The projeet consists of a reservoir of 93,000 acre-feet capacity,
known as the Piute Reservoir, located on the Sevier River in
'Pownship 29 South, Range 3 West, and a canal system approxi-
mately sixty miles long. The dam is an earthen structure of
the hydraulic-fill type, and is 96 feet high. The water is stored
in the rescrvoir during the spring and non-irrigation season.
It is released from the rescrvoir during the irrigation scason
and allowed to flow down the river for a distance of twonty-five
miles to the intake of the Sevier Valley Canal, located in Sce-
tion 27, Township 256 South, Range 4 West, where it is recov-
ored and conveyed to the lands under the projeet. The first
twonty miles of the canal system is an enlargement of tho Scvior
Valley Canal. The construction on the project up to Decomber
1, 1916, has been quito thoroughly covored in tho previous
Biennial Reports of the State Engincor. This chapter will be
confined entirvely to the work done on the projeet during the past
two years,

Reservoir Dam, .

In draining tho vesorvoir in the fall ‘of 1916 it was found
that two of tho throo cast iron headgates controlling the water
in tho reservoir were damaged. One of these gates had its
ontire lower ond for a height of cight inches brokon off, and
tho othor was cracked through the body. The exact couse of
the damage is not known, although it is surmised that the gates
may have been damaged cither by being struck by bouldors
drawn through the outlet tunnel by the draft of the water or
from vibration caused by the high head under which the gates
oporate. The damaged gates were replaced with new gates in
January, 1917. The new gates were constructed of cast steel,
as this matorial is able to vesist shock and vibration better than
cnst ivon.  An extra gate was cast at the same time and stored
at the reservoir for emergeney use.

Since January, 1915, a systematic study has been made of
tho behavior of the Piute Dam. For this purpose a_saturation
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the lower toe of the dam will constitute the outlet tunnel. A
spillway and wasteway consisting of an open cut 20 feet wide
on top with a crest elevation 5 feet below the top of the dam are
algo provided for.

In addition to the dam an earth embankment 1,018 fcet long
having a maximum-height of 18 feet is required at the south-
west end of the reservoir site. This embankment is to be of
gimilar construction as the main dam.

The plans and specifications were returned for modification
on February 2, 1917, and were approved on February 26, 1917,

White Mesa Canal Company Reservoir Dam.

This proposed structure is to be located on a natural swale
in Seetion 15, Township 36 South, Range 22 East, Salt Lake
Base and Meridian, The water supply will be derived from
Reeapture Wash Creck and conveyed by means of a supply
canal approximately 9 miles long to the resorvoir. Tho dam is
to be an earthen structure 16 feot high, 684 feot long on top,
with an upstream and downstream slope of 3 to 1 and 2 to 1,
respeetively,  The speeifieations call for the dam to be built
of red elay. The wator in the reservoir will be controlled by
means of an 8-inch outlet pipe and an 8-inch valve gate attached
to the upper ond of the pipe. The gate valve will bo operated
from a irestle oxtending out into the reservoir. A spillway 4
feot wide is provided for in the supply eanal immediately below
the dam. The dam will impound a maximum of 156 acre-feet
of water.
'The plans and specifications were submitted on Septomber -
26, 1917. They were approved on October 4, 1917, S ¥
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Rango 1 East, Salt Lake Base and Meridian. The company has
for years maintained an carthen structure 22 feet high at this
point. The enlarged dam is to be 29 feet high, 2,050 feet long
on top with an upstream and a downstream slope of 214 to 1
and 2 to 1 respectively. The plan proposed for enlarging the
original dam is to place an carth fill on the downstream side
underlaying the same with an 8.inch tile drain system to collect
and carry off any seepage water that may find its way through
tho dam or foundation. The dam is designed to have a min-
imum freehoard height of 6 feet.

The water in the reservoir will be controlled by means of
a conercte tunnel 2 feet square equipped at its upper end with a
glide gate stem following the slopo of the upstream face to the
top of the dam, In addition a spillway 18 feet wide, 8 fect deep
and equippJd with flash hoards is provided for.

The enlarged reservoir will have a maximum ecapacity of
3,858 acve-feet at which stago it will cover 401 acres,

The plans and specifieations were returned for modifica-

tion on March 3, 1917, and again on August 13, 1917, They were
approved Novembor 1, 1917.

Nephi 0. Perkins Reservoir Dam,

On January 22, 1917, Mr, Nephi O. Perkins submitted plans
and spocifications for a resorvoir dam to be built in conneetion
with his application filo No, 5039 to appropriate wator for irriga-
tion purposcs. Tho resorvoir site is located on an unnamed
wash in Soction 16, Township 14 South, Range 12 Bast, Salt
Lake Baso and Moridian, and will have a maximum capacity of
930 gere-feot.  The water supply will bho derived from Pace
and Dugout Creoks and couveyed by an artificial channel to
the resorvoir,

Tho plens and specifications call for an carthen structure
having & waximum hoight of 24 feet, a top length of 284 feet,
with an upstream and a downstream slope of 3 to 1 and 2 to 1,

respoetively.  The dam will rest on the natural surface of the

ground, and is to have a puddle core wall extending into the
foundation 4 feet to a solid shale formation. A 4-foot-by-4-foot
conerete shaft containing the hoisting mechanism for the outlet
gato is to be constructed through the upstream portion of the
dam. at & distance of 35 feet from the upstream toe. . A 12-inch
corrugated ivon pipe leading from the reservoir to the shaft and
a‘12-111011—1)y~12-i110h concret® culvert leading from the shaft to
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outlet of the lake. The reservoir will have a capacity of 3,725
aere-feet above the bottom of the outlet tunnel.

Dam No. 4.

This dam is to be located, at the outlet of an unnamed lake
which has a surface avea of 23 acres. The dam is to be 18 feet
high, 245 feet long on top and is similar in design to Dam No. 1,
with the exception that the spillway is to be only 10 feet wide.
The hottom of the outlet tunnel is to be 5 feet below tho natural
outlet of the lake. The reservoir will have a capacity of 468
acre-feet above the bottom of the outlet tunnel.

Plans and specifications for these dams were approved Feb-
ruary 14, 1917.

Gordon Reservoir Dam.

Plans and spceifications for the Gordon Reservoir Dam

were submitted Mareh 14, 1918, The damsite is located at the

mouth of a natural basin in the West half of Scetion 33, Town-
ship 32 South, Range 24 Fast, Salt Lake Base and Moridian,
The reservoir will have a capacity of 2,500 acre-feet of water.
The water supply will bo dorived from Spring Creck and con-
veyed to the reservoir by means of a supply canal.  The dam is
to bo an carthen structure 38 feot high, 820 feot long on top
with a puddlo core wall passing through its upstream third and
oxtending down to bedrock, Bedrock is § feot helow the natural
gurface of tho ground. The upstream face of the dam is to bo on
a slope of 8 to 1, and the downstream face is on o slopo of 2 to 1.
A rock fill 10 feot high is to constitute the lower too of the dam,
" The plans provide that a troneh 3 feot wide he cut through the
ledgo rock, forming the north abutment of the dam, to act as an
outlot channol for the reservoir, This trench will boe hulk-
hoaded at the center with a masonry core wall through. which a
12.inch pipe is to pass, terminating at the lower side in a 12-inch
valve. A spillway 10 feet deep and 16 feot wide is to be con-
gtructed through the ledge rock at the north end of the dam,
The plans and specifications were approved May 4, 1918,

Koosharem Irrigation Company’s Reservoir Dam.

The Koosharem Irrigation Company on February 17, 1917,
filed plans and speeifications for the enlargement of its _rcsex:'voir
dam, located on Otter Creek, in Saetion 30, Township 25 Sauth,
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MAMMOTH DAM.
Intake tower at upstream toe of wrecked dam.
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Farnsworth Canal and Reservoir Company Dams.

The Tarnsworth Canal and Reservoir Company is plan-
ning to utilize for storage purposes a chain of four lakes situated
on. an unnamed fork of the West Fork of Lake Fork Creck in
Sections 5 and 6, Township 2 North, Range 6 West, and Section
1, Township 2 North, Range 7 West, Uintah Special Meridian,
by damming up the outlets of these lakes and tapping the same
below their present natural outlets. In line with this plan the
Company submitted on February 9, 1917, plans and specifica-
tions of the dams it intends to build at the outlets of these lakes.

Dam No. 1.

This dam is to be located at the outlet of an unnamed lake
which has a surface area of 27 acres. The dam proposed is of
the T.oose Rock Type with an carthen fill on the upstream side
to make it impervious. The dam is to be 18 feet high and 700
feot long on top. The downstrcam face of the rock fill is to
he on a slope of 114 to 1, the upstream face ona slope of 1 to 1,
with the upstream face of the carth fill on a slope of 3 to 1. An
outlot tunnol consisting of a 36-inch corrugated iron pipe tor-
minating at the upper end in a 36-inch glide gato is to boe con-
structed 8 feot below the natuval outlet of the lake. Tho slide
gato will bo oporated from a trestle oxtending out into the resor-
voir. A spillway 20 feot widoe having its crest 4 feot holow the
top of tho dam is provided for. This resorvoir will havo a
maximum storage capacity of 363 acre-feot above tho bottom of
tho outlet tunnol,

Dam No. 2.

This dam is to bo located at tho outlet of Island Luke, which
covors a surfaco aron of 46.7 acres. The dam is to bo 16 feot
high, 820 fcot long on top and is gimilar in design to Dam No. 1.

Tho bottom of the outlot tunnel is to be 7 feet helow the natural

outlet of tho lake. MThe reservoir will have a maximum capacity
of 944 nere-feet above the bottom of the outlet tunnel.

Dam No. 3.

This dam is to be located at the outlet of Duck Lake which
covers a surface avca of 177 acres. The dam is to be 15 feet
high, 381 feet long on top, and is gimilar in design to Dam No. 1.
The bottom of the 'outlet tunnel is to be 10 feet below the natural
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The reservoir will have a maximum capaeity of 56 acre-feet.
The water supply-will be derived from Red Hills Creck and eon-
veyed to the reservoir by means of a supply canal approxi-
mately 3,300 feet long.

Plans and specifications were returned for modification on
August 28, 1917, and were approved September 12, 1917.

Blue Creek Irrigation Company Resexvoir Dam.

This structure is the property of the Blue Creck Irrigation
Cdmpany, successor in interest to the Promontory Curlew Land
Company. The latter company in 1904 built a dam 36 fcet
high across Blue Creck in Seetion 6, Township 12 North, Range
5 West, Salt Lake Base and Meridian, impounding thorewith
1780 ac c-feet of water. On April 4, 1916, the present com-
pany filed plans and specifications for permission to raise this
structure to 45 feet in height.

The enlarged structure is 2,400 feet long, 1,800 feot of which
averages 7 feet in height. The raising of the dam was accom-
plished by steopening the upstream and the downstream slopes
starting at » point one-third of the height from the bottom of
the dam.  ‘T'he slope of the upstream face of tho finished strue-
ture varies from 3 to 1 at the bottom, 2 to 1 at tho top, and of
the downstream faee from 2 to 1 at the hottom to 1% to 1 at
the top. © Tho dam has a top width of 15 feet and a minimum
Lreehoard height ot 8 feet. .

The wator in thoe reservoir is controlled by means of an

intiike tower and a conevete outlet pipe 4 feet in dinmeter, The

intake tower is constructed of comercte and is loeated at the
upstream toe of the dam. . The water enters the tower through
a sories of soven iron cast elbows cach 30 inches in diameter,
equipped with flap gate valves. These elbows are set at dif-
ferent heights in a spival formation and the flap gate valves
are operated by means of a differential hoist mounted on a cir-
enlar track supported on top of the tower. A wooden trestle
leads from the top of the dam to the tower. A natural ‘‘hog-
back’’ at the north end of the dam rising to within 8 feet of the
top of the dam serves as a wasteway. The enlarged reservoir
has a maximum capacity of 2,770 acre-feet, at which stage it
inundated 140 acves of land. '

Plans and speeifications were approved February 17, 1917,
and the raising of the dam has since been completed.
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money sufficient to pay the expenses of the examination, and in
case the application appears to him not to have been justified,
he may cause the whole or part of such expenses to be paid out
of such deposit. In case the request appears to the State En-
gineer to have heen justified, he may require the owner of the
works to pay the whole or any part of the expenses of such
éxamination.”’ ‘

Under these previsions of the law there were checked and
approved during the past two years plans and specifications for
ten dams and cxaminations made of several existing structures.
In addition the State Engincer made an investigation of the
failure of the Mammoth Reservoir Dam. His report of this
investigation is found elsewhere in this report. The plans and
specifieations passed on were all analyzed in accordance with
the fundamental principles of design and construction that are
today rccognized by conservative engincers. While economy
was taken into consideration whenever alterations in designs were
required, the flrst and foremost consideration was safety and
it was with this end in view that modifieations were requested.

A briof deseription of the dams for which plans and gpeeifi-
cations were approved during the past two years follows, and
at the ond of the chaptor is given a list of all dams for which
plans and specifications have heen filed since tho ercation of tho
State Tingincor’s offico.

Nephi and Niels M. Anderson Reservoir Dam,

_ On August 28, 1917, Nephi and Niels M. Andorson sub-
mitted plans and specifications for a resorvoir dam to bo built
/in connection with their application file No. 5982 to appropriate
wator for irrigation purposes. The reservoir sito is situated in
Sootion 28, Township 13. South, Range 3 Last, Yplt Lake Base
and Movidian. Hero a small dam 8 feet in height has been main-
‘tained for soveral years. This dam is to bo replaced by a new
dam 16 foct high and 503 feet long on top. The new dam ig to
bo built of a heavy clay loam with an upstream slope of 2 to 1
and a downstream slope of 114 to 1. An 8-inch galvanized iron
outlet pipe with a steel slide gate attached to the upper end and
a wastoway 4 feot wide by 2 feet deep will eontrol the water in
the resorvoir. In addition to the new dam an embankment
having a maximum height of less than 10 feet and a length
of 498 feot will be required at the east end of the reservoir site.
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CHAPTER 1V.
RESERVOIR DAMS.

Sections 1268 and 1269, Compiled Laws of Utah, 1907, pro-
vide for the examination and approval by the State Engincer
of the plans and specifications of all reservoir dams to be built
within the State over a certain height, also for the examination
of any existing reservoir dam. These scetions read as follows:

Qoction 1268. Must examine plans of dams exceeding five
feet in height, and inspect dams. Duplicate plans, drawings,
and specifications for any dam above five feet in height, across
the natural channel of a running stream, or of any other dam
intended to retain water above ten feet in height, shall be sub-
mitted to the State Fngincer for his approval, who shall exam-
ine such plans, drawings and gpecifications, and, if he approves
the same, he shall return onc copy of cach such plans, drawings,
and specifieations, with his approval, to the party or parties
submitting the same, and file the other in his office.  If the State
Tngincer disnpproves any of such plans, drawings, or speeifica-
tions, he shall return the same, with his reasons for such dis-
approval,  The State Kngineor ghall have authority to keop an
ingpector on any such dam during the construction thereof, and
to see that the work is done in necordanee with the plans, draw-
ings, and speeifications, and the Stato Fngincer may require the
parties constructing the same to make any additions or altera-
tions during the construetion which he considers necessary for
tho seeurity of the work, the safoty of persons, or the proteetion
of property. Any person, -corporation, or associntion beginning
the construction of any such dam hefore the plans, drawings, and
gpeeifications shall have heen submitted to and approved by
the State Kngineer, or procceding with such work in the ab-
goneo of un inspeetor appointed by said engineer, or who shall
fail to comply with any of the requirements made by him in
pursuance of this seetion, shall be guilty of a misdemeanor.”’

“Seetion 1269, Id. Dam or works examined, when.
Should any person, corporation, or association residing on or
owning lond in the neighborhood of any completed dam or di-
vorting works, apply to the State Engineer in writing, request-
ing an examination of such dam or works, the State lngineer
may ovder an examination thereof. Before doing so, he may

require the applicant for such examination to deposit o’ sum. of




Lar

-

J——— A R TS - . oo -

WVA JIOAYISHI HIOWWVHA

_/=or €25

WY FH0ITT SNOILIGNOI INIMOHS &V NOILITS

}

das
=

o9
(7 (0

y MOyIq 498
?/IJ)‘/O) /0
s3p0M yh1y 24

b
Guiphafxp 5144104 4%

WS SUOSUISIIYIY W) “ofEM Y

o LR

C-o/x3L

/s 2002 40 oo duoge T WpE240 Sy

L1195 [rEmn 202 40 S0 448127 G/ yIH 2214 274

=07 1e%
HVIYG ¥TLIY WY S0 MIIA WYITELSIN

Pl Sk,
T e 2 el L eyandtryaseny

| rr\
(
3 ‘

o~~~ e ae G
qU\@C. §2 SOSSRIYAG, Nw T\\h@ LW po o wxNT_OF

P

,,,,,,,,




e 2o
TINNAL LT TLIO
S0 NO/LITS

[euuny 12pNQ PUB [{BM 310D 30 SEEIRQ
‘WVA JI0AYESTI HLCHNWVR

T7VM FH02

.S'F).// /ﬂy

-4

4\

589 20098, 2 Hu0 pIIEJAIPAL 18} 0L

)

&
A,

-

oud ¢ foywot's

3,2/ pIINIT 5,

2

2of2, 2/ preds s I put L fEI/frA)

kZizizA 2oz sz poreds sosvagig .

——

IS EETREE
_m:___:_
_m“. i
:.“:_ __
I

{

SR

)

]
™

r.h




1

28

11:00 a. m. and went to lunch at the bunkhouse, about a thousand
feot distant. On his return, two hours later, the water had
broken through the carth dyke along the side of the temporary
flume, had filled the intervening space between the dyke and the
core wall, and a section of the core about five feet high and
thirty feet in length had fallen outward, allowing the water to
pour through this breach onto the earth-fill forming the lower
half of the dam. As the earth washed away, leaving the core
unsupported, sections of the core continued to fall until seventy-
five per cent of the dam had gone out and the reservoir emptied.

I am advised by Superintendent Christensen that there was
no unusual flood condition on the day of the break; that the
level of the rescrvoir was stationary, or, if anything, falling
glightly ; that no water was passing through the flume; that he
had nailed.three six-inch boards across the upper end of the
flumo formir ; a bulkhead ecighteen inches high, and that the
water levol was four inches below the top of the bulkhead.

A review of the situation shows that this dam failed, first,
because the flume portion of the spillway was improperly and
inadequately constructed ; gecond, beeause the horizontal re-
inforcement in the core wall had heen stopped twelve feot above
the baso instead of hoing earried to the top of the core; third,
the fivst seetion of eove wall to fail sheared off ab a point five fect
below the top, indicating that the bond hetweon the older seetion
of the wall and the five-foot raiso made last, ycar was not what
it should have beon; fourth, beenuso tho managomont delib-
orately pormitted tho lovel of tho water in tho resorvoir to rise
to within ton inches of the top of the core wall contrary to all
precedont and against all ongincoring practice.

I£ tho wator lovel had been maintained five fect below the
top of the covo wall the dam would still bo intact.

Thero is absolutely no evidence to indicate that the dam was
tampoved with by outside parties.

Maps, photographs and drawings are herowith attached,

Rospeotfully submitted,
(Signed) G. F. McGoNAQLE,
’ State Engineer.

July 7, 1917,
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area of 12,115 acres, the elevation at the dam being 8,600 feet '

above sea level.

The waters impounded in the reservoir flowed down Goose-
berry Creek, thence into Tish Creek in Pleasant Valley a few
miles below Scofield, thence into the Price River near Colton,
and thence down the Price River to the company’s diversion dam
hetween Helper and Price. From the diversion dam. the waters
were carried in the company’s main canal for a distance of about
twelve miles and used for the irrigation of about 20,000 acres of
land lying south and east of Price.

On June 27th, H. S. Kleinschmidt, representing the Engi-
neering News-Record, J. L. Rhead, engincer of the Piute project,
and I proceeded to the dam, took numerous measurcments and
photographs of the wrecked structure, and, after remaining there
over nighit, arrived hack at Tairview the next day, or June 28th.

Wo thon interviewed M. P. Christensen, who was in charge
of the dam for the company, and Andrew Iall, watehman at the
dam at the time of the hreak.

I find the following to be the facts in the case:

The conerete wall was raised five feet in the fall of 1916,

The carth-fill was about five feet below the top of the core

wall on the upstream side and ten feet below the top on the’

downstream side.

The top width of the dam was 160 feet and the top length
about 440 feot, the unusual top width heing caused by the faet
that the company expected Lo raise the dam about fifty feet to
a total height of 125 feet. Thoe core wall was loeated on the axis
of the dam. ‘

At the junction of the upstream slope and the top of the
dam an carth dyke had been ereeted cighty fuet upstrenm from
the core and parallel to it, the top of this dyke heing two feet
higher than the top of the cove.

NMhe wator in the dam was two feet ten inches helow the
top of the carth dyke, or ten inches below the top of the core wall,

A wooden flume had been construeted, extending from the
dyke to a rectangular notch in the core, the flume being two feet
gix inches deep, ten feet wide, and cighty feet in length, this
flume being intended to earry flood waters from the dyke to the
core wall, thenee over a vertical drop of six fect six inches into a
temporary wooden spillway butted against the lower side of
cove. This flume was laid through the earth dyke without any
bulkheads or cut-off walls.

On Sunday, June 24th, Watchman Hall left the dam at
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and caused the shutdown of all coal mines in this district, as
they depended entirely on the Denver & Rio Grande Railroad
Company to furnish cars for moving the coal.

The records of my office show that early in 1903 the prede-
cessors in interest of the Price River Irrigation Company filed
with the then State Engineer, for his approval, plans and speci-
fications for a dam 100 feet high, to be constructed at the site
of the present dam. These plans and specifications were ap-
proved on May 5, 1903, Some time in 1908 the company filed
plans and specifications for enlarging the dam to 115 in height.
These plans and specifications were never approved by the State
Engineer, and they were returned to the company in, 1912. On
October 26, 1914, a new set of plans and specifications, to raise
the dam to 125 feet in height, were filed. At the time these plans
were' submitted the dam had been built to a height of 67 fect
but he 1 not been built in accordance with the original plans
for tho 100-foot dam approved in 1903. At the time of failure
of the dam these revised plans and specifications had not reeeived
the approval of the State Fingincer. As late as the latter part
of April, 1917, the then State Engineer, Mr. W. D. Beers, had
a conforence with Messrs, T. R, Cutler, Georgo A. Smith, W. A,
Wheolon and George Austin, relative to the nceessity of making
cortain chunges in the design of the enlarged strueture which the
Stato Fngincor demanded be made before he would approve tho
plans and speeifications, ’

At the request of Governor Bamberger, I made a field inves-
tigation of the failuro of the dam on June 27, 1917, and sub-
mittod the following roport to him:

Report on the Failure of the Manunoth Dam.

The Mammoth Dam is situated on tho southwest quarter of
Qoetion 6, Township 13 South, Range 6 Bast, twelve miles cast
of Tairview, Utah, and is owned by the Price River Irrigation
Company of Salt Lake City. Tho officers of the company aro:

Croorgd AUSEIN « v v vvivvi i President
Goorge A. Smith............. P Seeretary
7. R, Cutler, .
Mark Austin,

Tra D, WINES,  p ceveererneniar e Directors

" Thomas Austin,

J. H. Loautand,
J. 0 WReelon. v v v iviii e Chief Engineer
The dam was approximately 72 feet in height, of earth con-
struction, with a concerete core wall founded on bedrock.
_ The regervoir covered an area of 349 acres with a watershed

"
%wlq‘ .
G
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CHAPTER I1L
FAILURE OF THE MAMMOTH DAM.

On the afternoon of June 24, 1917, the Mammoth Reservoir
Dam, located on Gooseberry Creek in Section 6, Township 13
South, Range 6 ast, failed, releasing 11,000 acre-feet of water.
This water rushed in a huge flood down Gooseberry Creek into
Pish Creck, thence down Fish Creek into Price River, thence
down Price River into Green River, wreeking everything in its
course. As a result of this failure, the dam was completely
destroyed and untold damage was done to property along the
path of the flood.

The dam was the property of the Price River Irrigation

Clompany and was used to store water to supplement the low

water flc v of Price River for the irrigation of lands under the
company’s project southwest of the City of Prico. It was in
process of construction at the time of failure and had reached
a height of 72 feet. The dam was an carth-fill structure, with
a conerete core wall founded on bed-rock and was designed for
a maximum height of 126 feet.

Tho water in the resorvoir was controlled by means of a

cireular outlet tower located at tho upstream toe of tho dam.
This tower was equipped with four 12-inch sluice gates and

" ¢ighteen one-fourth bond cast iron inlets cach twelvo inches in

digmoter. Theso inlets woro loeated in a spiral around the towor.
No foothridge ov adequato operating platform had bheen con-
gtrueted and aceess to the tower was had by means of u raft.
The towor was connceted to an arched conerete outlet tunnel five
feot wide by six feet high, passing through the body of the dam,
At the time of failure no spillway had been built; o temporary
woodon flumo ten feet wide by two and a half feet deep served
the purposes of a spillway.

The demage caused by the flood resulting from this failure
was cnormous. In Price River Canyon the main line of the
Denver & Rio Grande Railroad Company was washed out for
many miles, while on the Seoficld Branch of this road eleven
miles of roudbed was destroyed. Tt required several weeks to
rebuild the main line to the extent where trains could be oper-
ated over it again. It is estimated that the loss to the Denver &
Rio Grande Railroad Company alone ampunted to over $500,000.
In addition to this, the flood did considerable damage to the
homes of coal miners residing in the canyon and around Helper
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water to be stored behind said dam in excess of 60,000 acre-feet,
as T think this is the maximum amount that can safely be stored
behind the dam in its present condition. The dam should be
gtrengthened to the point where it will be absolutely safe for stor-
ing the maximum amount of water for which it was originally
designed. Tt is estimated that this will require an expenditure of
approximately $70,000. Such an expenditure is justified in view
of the fact that it will make available an additional storage of
33,000 acre-feet at a cost of less than $9.50 per acre-foot. The
dtate Board of Land Commissioners informs me that it has not
the neeessary money in the Irrigation Fund to do this work.,
I thercfore recommend that the eoming legislature pass such
laws as may be necessary to provide sufficient funds to strengthen
tho dam to the point where it will be safe to store the full
amount of water for which it was designed.

 Many of the persons who have filed applications with this
office to appropriate water come within the Draft Law of the
Tedernl Glovernment, Those that have been indueted into tho
gorviee cannot comply with the provisions of the [rrigation Law
rolating to tho appropriation of water and a number of theso
have requested extonsions of time within which to complete
their appropriations. Under the present law tho State Ingi-
noer’s authority to grant oxtensions of time within which to
complete appropriations docs not covor dolays of this nature.
Tt is only justico to theso persons that their requests should be
granted, and I thoreforo recommend that the eoming legislature
pass & law ompowering the State Tngincor to grant oxtensions
of timo to applicants indueted into the Iedoral Sorvico equiva-
lont to tho time that they ave in the serviee. ‘

"he following is an cstimate of the funds necessary for the

oxponses of tho Stato Tnginecor’s offico for the next biennium,
ond T recommond that the funds be provided:

Irrigation Contingent Tund...oooneoren ... $30,300
State Bngincor Contingont Fund............ 1,600
State Institution Survey Fund..... e 500
Stream Measurement Fund. . ..oovovioiiioiee 10,000

s Mraas et b

TotAl. e e $42,300

e AR e S T
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CHAPTER IL.
RECOMMENDED LEGISLATION.

In the last two Biennial Reports of the State Bngincer atten-
tion was called to the unsatisfactory conditions existing through-
out the State with respect to water rights and certain recom-
mendations were made for remedying these conditions. In line
with these recommendations the 1917 legislature passed a law
creating the Water Rights Commission, It is the duty of this
Commission to make a careful and complete investigation of
the eonditions existing throughout the State with respeet to
irrigation and water rights, with a view of ascertaining what
changes in the present jirrigation and water right laws are de-
girable and expedient, and to that end prepare a bill covoring the
adjudie’ Lion, appropriation, and administration of water rights
within this State, for introduction in the Thirteenth Secssion of
the Legislature.

In accordance with the foregoing provision the Water Rights
Clommission. has practically completed the drvaft. of the bills
which it proposes to introduce in the coming legislaturo, These
bills inelude the adjudieation, appropriation, and administration
of all publie waters of the State, also the revision of the Irriga-
tion Distriet Law and of the Drainage Distriet Law.

As Stato Tngincor 1 have, on a number of ocensions, mot
with the Commission while in session and have disenssed and ad-
vigsed with it on mattors pevtaining to theso hills, 1 have person-
ally gono over and studied earvefully caeh and overy provision. of
those-bills, and have come to tho conclusion that the prineiples
undorlying them are correet and will remedy the conditions now
oxisting. I most heartily endorso these bills as now drafted for
introduction in the Thirteonth Legislature and sineerely hope
that they be enacted into laws.

o Piute Dam was completed to its present stato in 1914.
As the dam stands today it has a maximum height of 95 feet
and & maximum impounding capacity of 93,000 acre-fect. Sinco
it has been brought into service its behavior has been closely
studicd. The results of these studies are given in Chapter V of
this report. These results, taking into consideration the profile
of the dam, have demonstrated to my mind that it is not safe
to impound water behind the dam to its maximum capacity. As
State Engineer under the authority given me by Sections 1268
and 1269, Compiled Laws of Utah, 1907, T will not allow the
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proximately 40,000 acres of rich agricultural land. The water
allotment survey was made in September 1917 and on an aver-
age of 1 acre-foot of water was allotted to each acre of land.
Part of the land embraced in the distriet has a partial water
supply derived from Chalk Creek, Meadow Creek, Pine Creek
and from artesian wells. The distriet contemplates securing the
additional water from the Sevier River Land & Water Company
and has voted a $1,250,000 bond issue for this purpose.

In organizing these distriets it was found that the present
law was impractical and defective in several respeets. These
defects have heen called to the attention of the Water Rights
~ Commission, and the amendments to this law which said com-
mission will propose to the coming legislature will remedy these
defeets, -

The Colorado River system is one of the greatest natural
rosourees of the West and is of untold value to the States
through which it flows, While gporadic efforts have been made
in the past looking toward the control and utilization of this
river system no concerted efforts have so far been made by the
States tributary to it. During the past three months an organ-

ization has been perfected in this State by a number of its leading

cit'izons with @ view of interesting tho Federal Government in
the dovelopment of this river system as a means for providing
homes and employment for thousands of returncd soldiers, One
of the purposes of this organization is to induce the othor States
tributary to the Colorado River system to creato similar organ-
izations 8o that a concerted and unified offort may be made to
induco Clongress to authorize tho Fedoral Govornment to under-
tako this work. As a member of the aforesaid organization tho
Stato Iingincer has given considerablo timo and attention to this
movement and has colleeted data and propared mups for use
in promulgating this undertaking. The control and utilization
of this rivor systom is such a gigantic task that no ageney excopt
tho Fedoral Government can undertake it.  As a matter of fact,
tho Govornmont through the President and the Scevotary of the
Intorior has alveady signified its intevest in this matter, and it
is hoped that the present efforts of Utah and her sister States
may result in Congress making the necessary appropriations for
undertaking this work.

T g -
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right is determined and sufficient additional water allotted to
properly irrigate it. The fact that the law requires that wator
shall be allotted to cach 40-acre tract or smaller ip scparate
ownership necessitates that an abstract of ownership of all
larids within the proposed district be first prepared. This is
generally secured from the County Recorder’s records. Where
a proposed district embraces land that already has a partial
water right experience during the past two ycars has shown
that it is often difficult to determine the nature and extent of
those rights due primarily to a lack of proper records and water
measurements. After the water survey and allotment of water
is completed a report ghowing the amount of water allotted to

each tract of land is submitted to the County Commissionoers, ’

who then set a date for a hearing at which time any land owner
may petition to have his allotment increased or decreased or to
be incluced or exeluded from the distriect. The water allotment
made by the State Engincer as modified by the County Com-
missioners on petition becomes the basis on which all future
distriet assessments are made. ' .

During the past two yecars three irrigation districts were
organized under the present irrigation law, namely, the Maple-
ton Trrigation Distriet, tho Springville Trrigation Distriet, and
tho Pohvant Trrigation Distriet. The Mapleton Irrigation Dis-
trict is located in Utah County and embraees the town of Maple-
ton. Practically all lands undor this district have n partial
wator supply derived from Iobble Creck, Tor the additional
water supply tho district entored into a contraet with the U nited
dtates Reclamation Serviee to furnish the samo from tho Straw-
berry Reservoir, Tho wator allotment survey for this distriet
ombraces 418 soparate tracts of land, and a tolal of 6,081 acre-
foot of water was allotted to these tracts, Phis district has heen
in sueccesgsful oporation. for over a year.

"The Springville Irrigation District joins the Maploton Lrvi-
gation Distriet, and cmbraces tho town of Springville. Like the
Maploten Distriet, tho majority of the lands ombraced in this
distriet have a partial wator supply derived from Hobble Creck,
tho additional water being sccured from the Strawberry Reser-
voir by purchase through the United States Reelamation Yervice.
Water for B67 scparate tracts of land was allotted under this
distriet, the total amount allotted being 2,465 acre-feet. This dis-
trict has been in operation for the past ycar.

The Pahvant Irrigation Distriet is located in Millard County
just west of the town of Fillmorve. This district embraces ap-

G473
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tion of the various dams throughout the State an arrangement
has been perfected with Mr. L. F. Kneipp, Distriet Forester,
whereby his department co-operates with this office in so far as
dams on the Forest Reserve are concerned. Blank forms are
furnished each forest ranger, upon which he reports all condi-
tions affecting the safety of each dam over ten feet in height in
hig territory. Reports are sent in every week or two during
the storing.period, depending upon how often the ranger covers
hig territory. The storing period is generally from May 1 to

July 1 of cach year, These reports as soon as received are closely |

studied, and if any one reveals an apparent weakness in any
dam an examination of the dam is immediately made to deter-
mine its safety to store water. By means of this system the
State Kngincer can keep in touch with the condition of most
of .the dams in th. State as a majority of them arc on the For-
est Reserves. '

Tn August, 1917 the State was called on to complete the
military survey of the State of Utah started by the War De-
partmont at the time the United States entered the European
war, Prior to that time this work was carried on by the Iforest
Department that had up to that time gurvoyed about fifty por
cont of tho State. The Stato in taking over this work assigned
the task of completing the survoy to tho State Engineor’s office
whilo the Stato Council of Dofonse assumed the responsibility of
financing it. A speeial foree was organized to carry on this
work and Mr. I, C. Penroso placed in charge under the diree-
tion of tho Stute Engineor. This survey is being mado along
linos outlined by the War Dopartment and is quite comprohon-
give. Chaptor VI of. this report desoribes in dotail the nature
and extent of the work dono under this survey since it was
turned ovor to this department,

Tho presont Irrigation Distriet Law was passed by the 1917
logislature. This law provides that whenover a petition for the
organization’ of un irrigation distriet is submitted to tho County
Yommissionors of the county in which the proposed distriet is
gitunted the County Commssioners shall request the State En-
gincer to make a water survey and allotment of water for the
lands in tho proposed distriet and it then becomes the duty of
the State Engineer to have such survey made. The survey con-
gists in determining the amount of water required to properly
irvigato cach 40-nere tract or smaller tract of land in separate
ownership embraced in the proposed distriet. In case any tract
alveady has a partial water right the nature and extent of such

.
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The State Engineer is also a member of the Executive Com-
mittee of the Highway Transport Committee of Utah. This com-
mittee was organized as a war measurc to bring the crops and
other resources of the State to market centers.

During the past two yecars plans and specifications for ten
dams were submitted to this officc for approval. These were
carcfully checked with a view of protecting life and property
helow the dams. Whenever plans and specifications for any dam
were found to depart from what is today considered conservative

_ dam construetion or the stability of any dam proposed appeared

questionable, the plans and gpecifications were returned with a
statement as to what alterations would have to bo made before
they would he approved. A detailed description of the plans
and speeifications cheeked and approved during the past two
years will be found in Chapter IV of this report. In addition‘to
the plans and speeifications so cheeked an examination of the
failure of the Mammoth Dam was made, also several existing
structures examined. The failure of the Mammoth Dam is the
subject of a special chapter of this report. ‘

In examining the dam of ITuntington Canal and Rosorvoir
Associntion located on ITuntington Creck, at the time the com-
pany was making alterations in this structure it was found that
the outlet tunnel consisted of o wooden pipe made of native
lamber. ' The company was required to remove this pipe and
to put in a pormanent outlet tunnel bofore any more wator was
allowed to be stored behind the dam. In removing the pipe
it wag found to be in a badly deeayed condition and w gerious
hidden monace to the safoty of the dam. The company has since
put in a galvanized corrugated pipe for an outlet tunnel,

The Doxford Cunal Company in years past maintained a
gmall dam on Doxford Creek in Yovier Clounty. Scveral ycars
ago this dam failed, washing out the Iorest Service Road in
Doxford Canyon, also damaging the water system of. the town
of Monvoe, Last summor the company rebuilt the dam without
first getting plans and gpecifications approved by the State Iin-
gineer. Complaints reached this office that the rebuilt dam was
not safe whereupon an investigation was made. This investiga-
tion diselosed that faet that the dam as reconstructed is not sufe,
and the company was notified that it would not be allowed to
gtore water behind the dam until it filed plans and gpeeifications
with this office and the dam rebuilt in accordance with the ap-
proved plans and specifications.

. .

Tor the purpose of keeping in closer touch with the condi-
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to appropriate water file No. 5319 was prepared. This required
a field survey to secure the necessary data for the map, profile
and drawings which must accompany the written proof. In
addition services were rendered to the department on several

other. matters of minor importance. For the State Fish and -

Gtame Department a design of a standard fishway over dams
was prepared.

Tn Scptember 1918 a dispute arose between Wasatch and
Utah Counties as to the location of the county boundary line
at Soldier Summit. The statutes define this portion of the county
line to be along the summit of the range of mountains east of
the headwaters of Hobble and Spanish Fork Creeks to a point
where the White River and Spanish Fork road erossed the sum-
mit in 1880, thence south to the line between townships 10 and 11.
The point where the said wagon road crossed the summit in
1880 is not on a scction line and the two counties to facilitate
assessing property agreed, in the past, to call the nearest section
line the boundavy line and to assess property to that line,
Within the past two ycars the Donver & Rio Grande Railroad
Company moved its division point from Helper to Soldier Sum-
mit and land in that vieinity has increased in value, Since then
Wasateh County elaims that the boundary line agreed on is not
the truo boundary lino, while Utah County elaims that it is. The
mattor was put up to the State Ingineor to decide. The point
whoro tho said rond crossed the summit in 1880 is definitely
known and tho Stato Bugincor ruled that this point locates tho
boundary line botween the two counties at Soldier Summit re-
gardloss of any agreoment that the said counties may havo on-
tored into in the past,

Tho State ngineor is o member of the State Road Com-
mission. Tho dutics of this commission havo been groator and
more oxtonsive during tho past two years than at any timo since
tho ovganization of this department. This is due partly to the
foot that tho last legislature authorized a bond issue of two mil-
lion dollars for road construction and partly to Tederal Road
aid. In addition the Lincoln Highway Association is spending

through the State Road Commission $125,000 on the Lincoln.

Highway ovor the Salt Lake Desert. The State Ingineer being
the only engincer member of the Stato Road Commission, the
highways of the State during the past twe years have taken up
the greater portion of his time. Accomplishments in the way
of State road construction during the past two years will be
found in the Biennial Report of the State Road Commission.




State Board of Land Commissioners for water from the Piute
project to irrigate desert land entries would not be considered
evidence of a sufficient water supply such as the Desert Land
Act contemplated. On investigation it was found that this ruling
was based on a report of the water supply of the Piute project
made by a Carey Act inspector of the General Land Office. The
Carey Act inspector cited in his report that under normal con-
ditions he found the State could expect under its filings to
appropriate water only to the extent of 25,000 acre-feet and
that, inasmuch as it contemplated irrigating 30,000 acres of land
under this projeet, the water supply was deficient. Neither the
State Board of Land Commissioners nor the State Engincer was

-consulted by the Carey Act inspector in preparing his report.

As soon as the State Board of Land Commissioners beeame
aware of thig ruling, the matter was taken up with the Commis-
gioner of the General Land Office, with the result that the ovder
was suspended for a period of ninety days pending the propara-
tion and submittal of a water supply report by the board. The
State Fnginecer was then instructed to prepare a report. showing
the nature and cxtent of the Piute project rights and with what
degree of certainty these rights could be fulfilled. 1t took ap-
proximatoly three months to preparo this report, whieh required
a hydrographic analysis of the entire Sevier River. The con-
clusion arrived at in this report was that the State could by
virbue of its water filings expeet with reasonable certainty to
fll its reservoir to the extent of 93,000 aeve-feet,  On comple-
tion of this veport it was submitted to the General Land Office,
who sont the Carey Aet inspector out'to make a supplemental
yeport.  The Carey Act inspeetor in his supplemental report
found that on o basis of three aere-feet of water per aere of land
the State had sufficient water to irrigate 20,000 aeres of land,
This is an inercase of one hundred forty per eent over his first
report.  To date no confirmation of this supplementul report
hias been received from the CGleneral Land Office. ‘While the Carey
Act inspector in his supplemental veport inereased the amount
of water available for the Piute projeet by virtuo of its filings
from 26,000 acre-feet to 60,000 acre-feet, this office still main-
taing that the Piute project ean realize & total of 93,000 acre-feet
under ity filings.

The engineering service rendered by this department to
other State institutions during the past two years was confined
to the State Prison and the State Fish and Game Department.

Tor the State Prison proof of appropriation on its application
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On the Piute project the work done consisted of repairing
the reservoir outlet gates, building a diversion dam at the head
of the Sevier Valley canal, .extending the Piute canal, besides
strengthening the canal in places and doing other maintenance
work. In drawing down the regervoir in the fall of 1916, it was
found that two of the threc gates controlling the water in the
reservoir were damaged. These damaged gates wore replaced in
January, 1917, by new cast steel gates. -

The wator for the Piute project is diverted through the
Qevier Valloy canal, which the State enlarged. One of the con-
ditions in the agreoment for right of way through this canal was
that the State construet an adequate and gubstantial diverting
dam across the Sevier River at the point of diversion. A con-
erete structure was built at this point during the past year.
This structure was designed for a total diverting eapacity of 900
gocond-feet and cost approximately $16,500. In a later chapter
of this report the design and construction of this dam is gone
into in more detail. : .

A three-mile extension was constructed at the end of the
presont. torminus of the Piute canal during tho past year. This
work was done by contract and involved the moving of approx-
imately 22,000 yards of material at a total cost of $6,431.06. Tho
work was comploted on tho 18th day of November, 1918,

A flood in June, 1918, damaged tho Donmark wash flume

to tho oxtent that it could not bo used without vopair. Tho
trostlo bont supporting the flume in the contor was washed away
and one of the concrote abutments damaged. The {lumo was
tomporavily ropaired 8o o8 to maintain the operation of tho canal
and was lator on permanontly ropaired, The water was not out
of the canal to oxcoed two days.

During the past two years tho canal was relocated in sevoral

places in order to make it safor and at othor points tho banks

woro strongthoned. A number of wooden structures, measuring
dovices and latoral outlet gates were also replaced during this
poriod.

An investigation is now being mado to detormine the feasi-

bility and practicability of supplying Piute Resoervoir water to

the laud embraced in Antelope Valley, also to the land lying
to tho east of Gunnison, Utah. A surveying party is at the pres-
ent time in the field on this work. ‘ .
In January, 1918, the attention of the State Board of Land
Clommissioners was called to the fact that the General Land
Office at Washington, D. C., had ruled that a contract with the
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Tor purposes of this investigation the river is divided into
three distriets. The upper two districts and the upper half
of the middle district are in charge of an engineer of the Water
Resourees Branch of the United States Geological Survey, while
the lower half of the middle distriet and the lower district are
in charge of the water commissioner appointed by the court
under the Higgins deeree. The importance of this investigation
ig inestimable, as it will undoubtedly be the basis of a future
readjudication of the entire river. The report on tho water supply
for the Piute projeet, discussed further on in this chapter, is an
example of the importance of this investigation. Chapter VIl
of this report deseribes in detail the nature and extent of this
work. .
The co-operative work carried on with the United States
Reclamation Serviee covers the Duchesne River and its tribu-
taries, also fish Creck, a tributary of Price River. The purpose:
of this work is to determine if the amount of unappropriated
water in these streams iy sufficient to justify the Reelamation
Gorvice considering these streams guitable for furthor Fedoral
reclamation projeets. M. J. L. Lytel, project managor of the
gtrawberry Reclamation Projeet, is handling this work for the
Reelamation Service. The co-oporative work with the United
9tates Indian Bureau is for the purpose of geeuring more exton-
givo stroam flow records of tho strcams within the basin, and
incidentally aiding the Tederal water commissioner in distrib-
uting tho water of theso streams. ' '
The State Tingineor is by law the supervising engineer for
the State Board of Land Clommissioners, and a8 guch it is his
duty to render all engincering services required by said hoard
and to supervise such construction work as said board may :
undertake.  During the past two years the work for the State
Board of Land Commissionors was confined entirvely to the Hatch- ]
town and Piute projeots.
On the Hatehtown projeet the investigation of the feasi-
bility and practicability of robuilding the Hatchtown storage
unit, whieh investigution was started during the previous bi-
cnnium, was comploted and submitted to the Land Board. Since
submitting this report the State Engincer has conferred with
said Loard from time to time with respeet to this matter, and
has made such supplemental reports and examinations as said
board vequested. The board finally decided to abandon: this
projeet and make equitable allowanee to the settlers under the
same,

2
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to seeure a record of stream flow of all the streams within the
State. - Wfthin_ the past two years it has been found difficult
with this fund to even maintain the stations previously estab-
lished on account of increased cost of water stage records, equip-
ment and increased salary of Government hydrographers. Even
the gauge readers, who generally are- persons living within the
vieinity of gauging stations, have in a number of cases asked
for increased pay for reading staff gauges. It appears evident
that a larger appropriation will have to be made for this work
in order to properly maintain the stations already established,

"to say nothing about getting stream flow records on streams

horetofore not included in the co-operative stream hydrographie
survey. ‘

Thore have been maintained during the past two years on
the various stroams of the State 133 gauging stations, Of these
80 are cquipped with antomatic water stagoe recorders, the rest
with ordinary staff gaugos. All records obtained from these
gouging stations are on file in the State Engineor’s office, also
in the office of the Water Resources Branch of the United States
(eological Survey, Room 491 Tederal Building. These records
give tho gauge height and daily discharge in sccond-feet and the
monthly and yearly discharge in acre-feet.  The time over which
records are obtained cach year diffors for the various stations.
Jomo stations are closed down during the winter on account of
ieco intorforence, others where thoe record ig of importance pri-
marily for irrigation are operated only during the irrigation
goason, while thoso recording tho natural flow of the important
gtreams are maintained the year around. ‘

In addition to co-oporating with the United States Govern-
mont on stream measuroment work, this offico also co-operated
during the past biennium with the wator users on the Sovier
River, the United State:. Reclamation Service, and the United

‘Statos Indian Bureaun. The gpecial hydrographic investigation

of tho Suovier River was started in 1913 and continued over

.ginco. During the past two ycars $6,318.92 was spent on this
investigation, the greater part of this cost being borne by the’

wator usors.  Until two years ago the canal companies diverting
from said river in the vicinity of Panguitch refused to co-operate
in this investigation and the cost of gotting a record of the
diversion of theso canals was borne by this office. However, in
the spring of 1917 the district court on appeal by the State
Engincer ordered these canal companies to co-operato in this
investigation and bear their pro rata cost of the expense.
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written proof must he sworn to by the appropriator, also by two
disinterested witnesses, one of whom shall be the engincer who
prepared the maps, profile and drawings, that the work repre-
gented on the proof has actually heen construeted on the ground
and the water put to the beneficial use set forth. The engineer
must further swear that the maps, profile and drawings repre-

gent correctly the diverting gystem as constructed.
Of the 858 applications to appropriate water filed during

~ the past biennium, the granting of 176 was protested. During

this same period 216 protested applications were disposed of. In
most of these cases a field investigation of the premises involved
was made before a decision was rendered.

In connection with the disposal of protested applications,
it is the policy of this office whenever practicable to first make a
ficld investigation of the premises involved before rondering a
decigion, Such investigations often disclose facts vital to the
(uestions in dispute which are not set forth in the affidavits in
support or in rebuttal to protests. Furthermore, such investi-
gations often have the effcet of bringing contesting parties to a
compromise when. all the facts become known and their relation
to the appropriation in question explained. Protested applica-
tions aro not taken up for final disposition as soon a8 protested,
but at such times as circumstances will permit. As a rule,
action on such applications is delayed until several have aceu-
mulated from the same locality, when a fleld trip is planned and
all parties interested are notified when u representative of tho
Ytate Kngincer’s offico will be in the vicinity for that purpose.
By this method delays in gotting the contesting parties together
are almost invariably eliminated, thus saving time and expenso.
Often as high as three or four countics ave embraced in one field
trip, and.the premises of ten to twenty contested applications
examined. .

One of the important functions of this office is the securing
of stream flow data of the various streams within the State.
Sinee. 1509 this work has been carried on in conjunction with
the Water Regources Branch of the United States (eological
Survey under a co-operative agreement whereby the United
States (overnment appropriates for stream measurement pur-
poses within this State an amount equal to the amouni appro-
priated by the State legislature for the same purpose. The last
legislature appropriated $10,000 for this work, making a total
of $20,000 available for the work during the past biennium.
Past experience has shown that it is impossible with this fund

G2



er-

3

reek at Tom

dge over Ash (

br

0-.ach syphon and suspension

D

§

atiotn

o

privaie iro

v

(A%

S

Part of John L.



Bt ot P e S e

12

issued. The total revenue from these applications, proofs,
certificates and other fees incidental to water appropriations
amounted to $17,788.24.

In the Ninth and Tenth Biennial Reports of the State En-
gineer the method of procedure for appropriating water was
thoroughly discussed; it is therefore not deemed advisable to
restate this proecedure in the present report. Persons inter-
ested in the routine procedure for appropriating water are
referred to Chapter I of the Ninth and Tenth Biennial Repmts
of the State Ingineer.

Of the 229 proofs of appropriation submitted durmg the

past biennium practically all were returned for correction; in

fact, most of them were réturned several times. Relative to
these proofs the law provides that when it appecars to the satis-
faction of the State Engineer that a proof has been perfected
in accordance with the application and the water applied for has
beon put to a benecficial use, he shall issue a Certificate of Ap-
propriation setting forth thercin the nature, extent and priovity
of the appropriation, which certificate shall be made of record
in the county recorder’s office of the county in which the appro-
priation is made. Such a certificate or title when once issued
is good as against the State, and the State cannot thercaftor ques-
tion the appropriator’s right unless the certificate was scoured

by fraud or misrepresentation, It is for this reason that proofs

of appropriation are so carefully checked.

A proof of appropriation consists of two parts, the written
proofs and the maps, profile and drawings, The written proof
is mado 'out on a blank furnished by this office, and contains a
dotailed deseription of the diverting systom and the use to which
tho wator has been put. The maps, profile and drawings are
in tho nature of an exhibit to the written proof and must delin-
cato the diverting system. The writton proof and the maps,
profile and drawings must show the size, grade and alignment
of all main ditehes and the amount of water claimed to have been
appropriated, togethor with the details of the measurement of
the wator. From these data the capacity of the diverting system
is checked against the amount of water claimed to have been
appropriated. 'Where the proof of appropriation covers water
for irrigation purposes boti. the written proof and the maps must
set forth the land arca actually reclaimed, and in case the same
does not constitute full legal subdivisions it must be described by
metes and bounds. The law provides further that a reputable
hydraulic engineer prepare the maps, profile and drawings. The
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CHAPTER 1.
SCOPE OF WORK.

Probably at no time in the history of the State Engineer’s
office have the duties of this department been so varied and of
guch moment to the development of the State as during the past
two years, 'This is due partly to the present war conditions and
partly to legislation enacted by tho last legislature. In addi-
tion to the regular routine duties of this office, such problems as
co-operating with the TFederal Government in providing homes
and employment for returning soldiers, co-operating with the
Reelamation Service looking to the control and utilization of the
Colorado River and its tributaries, the organization of irrigation
districts, the preparation of special military reconnaissance
reports and progressive military maps of the State for the
United States War Department, and the inereased activity in
State road construction due to State and Federal aid, have de-
manded the attention of the State Engineer. These problems
hesides taking up the time of tho State Engineer have entailed
considerable extra office work. In the suceceding chaptors of
this report a more detailed deseription is given of the nature and
extent of this work.

The routine duties of this offico have also inereaged during
the past two years. While there has been a falling off in new
applications filed to appropriate water, proofs of appropriation
on filings made in years past have hoen submitted in increasing
numbors.  Tho checking of cach proof to sce that the wator
claimed to have beon appropriated was actually put to heneficial
ase and that the appropriator is ontitled to a cortificate of
appropriation entails considerable work. Tror tha State Board
of Land Commissioners, the investigation as to the feasibility of
rebuilding the Hatehtown Dam was comploted, a conerete di-
vorsion dam was constructed at the head of the Piute Canal, and
tho canal extended for a distance of three miles. These various
duties, together with the checking of plans and specifications

for dams, investigating the failuvo of the Mammoth Dam, decid-

ing county boundary line disputes, etc., give an insight into the

nature and extent of the work of this department for the past
two years. » o

During the past biennium 858 applications to appropriate
water were filed. During this same period 229 proofs of appro-
priation were submitted and 355 certificates of appropriation
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projeets the State Engineer has, so far, done all the engineering
work, supervised all construction, and prepared all estimates.
This, at times, required the employment of as high as six or eight
ficld assistants. -

The State Engineer is a member of the State Road Commis-
sion, and has been since its creation in 1909. Considerable of
his time is taken up in.the fulfilling of his duties as a member
of this commission. In 1917 the legislature passed the present
Irrigation Distriet Law. This law requires the State Engineer
to make a water survey and allotment of water for each district
organized under it. Such a survey and allotment of water re-
quires -a determination of the nature and extent of all existing
water rights cach 40-acre tract under the distriet has, also how
imuch more water cach tract requires to properly irvigate it.

When the office of State Engineer was first created an office
consisting of a single room was geeured in the Constitution Build-
ing. This was later on inereased to several rooms, In 1907 the
offico quarters were moved.to the ‘‘old’’ Commercial Club build-
ing on West Temple Street. As the volume of business increased
these office quarters soon hecame too graall, so in 1911 the office
was moved to the Felt Building, Here it remained until Novem-
ber, 1915, when it was moved to the Capitol Building, wheore it
ig now located on tho fourth floor, consisting of five large rooms
and a vault.

During tho past twoenty yoars that the offico of tho State
Tingincor has beon in oxistenco it has grown from a onc-roomed
offico, omploying no asgistants, to an office which today oceupies
o floor space of approximately 2,600 square feet and ocmploys a
foveo of fifteon people composed mainly of cngincors, clorks and
gtonographors,  From this it is evident that thoe duties of the
Stato linginecor have inereased from year to year, and at present
arc many and oxacting.

Tho following list gives the names, together with their terms
of offife, of tho men who have acted as State Engincer sinco the
ercation of tho office:

Willard Young, May, 1807, to July, 1898.
Robert C. Gemmel, July, 1898, to June, 1901.
A. T, Doremus, June, 1901, to Mareh, 1905.
Caleb Tanner, March, 1905, to March, 1913.
W. D. Beors, Maveh, 1913, to May 1, 1917.
&. F. McGonagle, May 1, 1917, to date.
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ELEVENTH BIENNIAL REPORT

— OF THE —

STATE ENGINEER

FOR THE YEARS 1917 AND 1918

OFFICE HISTORY.

The office of State Engincer was created in 1897, primarily
for the purpose of aiding in the adjudication of water rights;
however, the legislature, in specifying the dutics of the State
Engineer, gave him no control over the water supply of the
State, It confined his duties to the examination and approval
of plans and specifications for dams, inspection of dams reported
to be unsafe, and to act in an engincering capacity for the Stato
Board of Land Commissioners. In 1901 the legislature enlarged
the dutics of the State Engincer., He was authorized to make
measurements, and keep records of the flow of the various
streams throughout the State, and later laws permit him to
co-operate with the United States government in this respect.,
This legislature, furthermore, provided for the ereation of water
distriets, and the distribution of water by commissioners ap-
pointed by the County Commissioners, and the State Engincer
was given suporvision over these Commissioners and required to
instruet them in tho measurement of water.  With a fow exeep-
tions the Boards of County Commissioners failed to appoint
wator commissioners, and this part of the law heeame inoporative.

In 1908 the present irrigation law was passed.  Under this
faw the State Bngineer is required to make hydrographic surveys
of the various streams of the State, bring action in the courts to
adjudicate the water rights on any river system of which a hydro-
graphie survey has been made, divide the State into wator dis-
tricts and superviso the distribution of water within these dis-
tricts; also, to reeeive, record, pass on and approve appliea-
tions for the unappropriated water of the State, and, upon satis-
factory showing that the law has been complied with, issue cer-
tificates of appropriation. :

In 1907 the State Board of Land Commissioners started the
construction of the Hatchtown projeet, and the following ycar
began the construction of the Piute projeet. On both of these
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LETTER OF TRANSMITTAL.

prs——-—

garr Lake Crry, Urall, November 30, 1918.

To the Honorable Simon Bamberger, Governor of Utah.

Siv:  In accordance with the provisions of Yeetion 1266,
sompiled Laws of Utah, 1907, I have the honor to submit here-
with the Tileventh Biennial Report of the State Engincer covering
the work of this department for the past two yecars.
Respeetfully,
&. T, MoGONAGLE,
State Bngincer.
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