REPORT OF THE COURT COMMISSIONER, T.F. WENTZ, ON THE
LOWER DIVISION PROVO RIVER, IN UTAH AND WASATCH
COUNTIES, UTAH} FOR THE SEASON Q0F 1914.

Provo Rese&oir Company
Plaintiff.
V8. No, 2888 Civil.

Provo City, et al.,
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Defendants.
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LETTER O TRANSMITTAL,

Prove City, Feb. 1,1915.
Honorable A,B.Morgan,

Judge Iourth Digtrict Court.

Provo Resg?oir Company,Plaintiff .

Frove City, et al. Defendants.

Gentlemeni= As ordered by the Court,I submit here-
with a report of the work done,findings,and recgommond~
ationg,end dete collected and compiled,that will assist
the Court and the parties to this action in a proper

determination of rights.

/

Very Respcotiz%%iiz/

Commigsioner Lower Divilision,
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RFOREWORD
It is to be remembered that a full
and complete report on this subject
would cover more time and expense
than is permitted, or possibly des=
ired at this time.

Therefore the matter herewith
submitted 1s mecessarily brief,in
some instances the facts are stated
without giving their derivatlon,
some conclusions are given without
all of the data and groundwork lead=
ing up to their determination.

It 1s hoped,that at least, a
foundation hasg been laid,that may
in the future,by someone, be built
upon; &and that a path has been
polnted out,that will eventualy
lead to a final,proper, and just

adjudication of ¥he Water Rights

off the Provo River.
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On May 28, 191#, the Honorable A. B, Morgan, Judge of
the Fourth District Court of the State of Utah, appointed
T.F.Wentz, as Commicsioncr of the Towar Division of Provo
River.

The Commissioners were appointed to carryinto effect
the terms of the Stipulation entered into between the parties
to this action, on the S&th day of May 1914, and to colleot,
such data as would assist the Court, and the parties to make
a final disposition of the waters of the Prove River,

Work was begun on June 1, and ended on Oct. 1,In the
early part of the season partleular attention was glven to
the Instalation of proper meaguring and regulating devices.
Ag will be seen from the section of present aqulpnent, thore
gtill remains a grest deal to do in thils llne, and unless u
specifilc order 1s made 1t ls probable this deplorable condiw
tlon will exist indefinltely.

It 1s Intended to get forthi
a., The physleal fects that form a basis of determinatlon.
b, The general and gpecifio condltions and practices,wlth

comments as Lo proper or lmpropon regulation, eand the
remedy for misuse ond unlewful upprud&ntion of water,
¢. The standard of economlcal and benlfiolal uge, shall be
the standard of right and title.
d. The full and complete submittal of Judgement on ‘the
vital pointe.
6+ The duty of water to the Primary Righte,within a safe
, margin, that a tentative onrder maybe made ponding
final. settlement.

It 1 admitted that a statement of an impropenr
practice, without an adequate remedy therefor, s wlthout
value,

Where the writer advences Judgments and rnonmmnnduf
tlona, or shows faultycondltionsg , or tmproper practices
that affects the litligante,~ approval 1g neither expoce tod

nor hoped for.
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SEETIGN 1,

THE PROVO RIVER.

Descriptive : =

" Provo River rises in the Uinta Mountains and flows West~
werd in a steep, narrow canyon until 1t reaches Heber of Prove Valley,
through ﬁhich it winds in a well defined channel. Leaving the valley
it flows southwestward,cutting through the Wasatch Range in another
éteep,‘narrow,and extremely rough canyon,and finally,discharging its
surplus waters into Utah Lake,"

"In the mountain regions the principal rock is a compact limestone.
Except in Heber Valley little soil is found in any part of the basin.
Small groves of fir and aspen are, however,scattered over almost the
entire area,and there is a light growth of underbrush. No extehsive
forests,meadows,or marches exist. In the canyons the stream receives
numerous short and swift tributaries,which derive their principal
supply from springs, but also a part from the melting of the snow that
covers portions of the mountains during the entire year.,"

Heber or rProv® Valley,comprising an area of 24,000 acres,of which
practically all is irrigated during the highwater period of each year
and more than half irrigated during the whole season,is the second
largest farming district on the Proveo.

The soil on the higher lands is a sandy and gravelly loam,with a
looge subsoll of coarse gravel. In the lower parts of the valley the
soll is a sedementary deposit of a clay loam,rich in humus,with a
stiff clay sub=goil.

The application of enormous quantities of water on the higher
lands has brought the subsoil to complete saturation,and raised the
ground water plane to wlthin a few feet of the surface in thecentral
and lower portions of the valley.

Along the river a well defined and substantial inflow of seepage
and percolating water has been established,by the use of such quant=
1tles of water on the higher lands. The amount of this inflow is

shown by the following:-




Sec. 1.
On July 20, 1914, a tight dirt dam was in place across Provo
River,at the Upper Midway PRivaérsion. Below this pecilant and above the

diversions of the Utah Valley, approximately 40 second=feet was.divert*
ed for irrigation. The discharge at the U.S.geologlcal Survey rating
station was 352 second=feet,and from this station to the several points
of measurement of the canals in the Utah Valley, there was an inflow of
approximately 20 second=feet, making a total avallable amount below
the tight dirt dam of 418 second-=feet. Of this amount aprproximately
90 second=feet flows directly to river from South Fork, North Fork,
Deer Creek and Round Valley Creek, the remalning 22 secondwfeet
approximately, derived from inflow from seepage percolallon and
small springs along rilver.

From this fact 1t will be poen that the lower porticn of the
Provo River, depends largely upon the extent of irrigated area and
the amount of applied watler in the Provo Valley, and the Frovo Valley
is by the past practlece, and cen be In the M ture by proper mandpuilams
tion of the waters of Provo River, the storage reservoir of the lowep
river and the Utah Valley.

The elevetlon of the Provo Valley ranges from 5,400 to 5,000
feet cbove sea level, 1ts greatest wldth is about iy 81lx milesn, and
Its length some 15 miles.

Hay and Grain are ralsgsed almost exelusively, however a small
area is being used for diversified farming.

The Provo Llver Enters the valley at 1ts Northorn extremity
and leaves 1t at the South=west corner. During flood water season
many creeks contribute to the flow of the river,but during the
normal lrrigating season all of the creeks on both the eunst
and west sldes are utlilized.

W The section sué%ptible of lrrigation from the Prove in the
Utah Lake Valleyliles between the lake on the west und the footm
hille which form the eastern rim of the valley on the ocasgt.

It extends northward amost to the town of Pleasant Grove and southsw
ward to a point 3 or 4 miles South of rrovo. The ares wilithin these
limits approximates 30,000 acres, 18,000 acres of which 1s a liberal
cstimate of the area entitled to water from the Provo and which could

be irrigated 1f the water supply of the river were properly controlled.
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Sec.l.

The Remaining 12,000 acres are located along the shores of the
lake and are of a marshy nature,being saturated by seepage from the
irrigated lands above. The land is too wet for cultivation and is
used only for meadows and pasture. The irrigable section consists
largely of bench lands lying on elther side of the river and bottom
lands lying along the river's course.

At the point where the river enters the valley it has cut its way
through the stepped benches which at different times formed the shore
lines of Lake Bonneville,and has made for 1ltself a channel which gradw
ualy increase in width as it leaves the mouth of the canyon until, at
the point where the benches terminate,the river bottoms have a width
of a mile or more, The soll In these river bottoms 1ls an extremely,
fertile allyvial deposit. The soll on the bencu land it ,ls also
fertile but of less depth and more gravelly than the bottom lands,
and hag a porous subsoll which Insures good dralnage.

The river,after leaving the mouth of the canyon flows in a
goutherly direoction until 1t reaches the northern limit of Provo
Clty,then turns in a westerly directlon and flows toward the lake,mmk
entering it & miles due west of Provo Cilty.

The canals whilch divert wader below ithe mouth of the vanyon are
developed fromthe ditches that were taken from the river by the
gettlers who came into the valley in the early days. Those small
crooked diteheg have from time to time been enlarged,thelr courses
straightened,and in many instances, the points of diversion changed,"
Ixtract Bulletin No,124 U,S5.dept. Of Agriculture., The aren glven ia
RRIRER larger than our present flpures,

At thls polnt a page might be devoted to the histery of Irrdge
atlon along the Provo,but ow¢1ng to the briefness of this report

1t 18 assumed that al) perties are partiallyfamiliar with this
topic,
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Secl.
Explanation of River Tables and Plates.

Table 1., 1s a tabulation of the monthly discharge of the Provo,
extending from July 1889 to Oct.l, 1914,

The time 1889 to 1900 inclusive is designated the First Period,
1901 to 1914 inclusive, the second period,and 1889 to 1914 inclusive
the whole period.

Note:= About the time of the ending of the first period,an extensive
area of land was brought under irrigation,in the Provo Valley ,and
which is fully watered during the season of an availlable supply.

Rating stations are marked and particularly described,

Records from which compllation ls made 18 noted in margin.

Inflow below rating station and the addition of water tq river
by the Prove Resenoir Gompany is noted and the prgpEEx proper correctw
lon made,that the table shows the natural flow of Prove River andl
Spring Creek,below the Mouth of the Prove Canyon in the Uteh Lake
Valley,available for irrigation and waterworks.

For each year mimmxex twelve combinatlons are shown, for each month
in each of the three perilods twelve combinations are shown, for each
maximum,minimum,mean,and period,for each of the three periods,twelve
combinatlons are shown,making atotal of 876 deductions. The number of

months observed in sach year and the number of yeers of each month

observed 1s showWns fThis table 1ls based on 8,247 observations.
Table IT.

Table II is a tabulation of stage duration and the 'time I'lood
waters have receded to the Boo and the 400 secondwfeet stage,it shows
the number of days of each month of the irrigating season for the
past ten years, the river discharge was between 100to 200 seconds
feet, 200 to 300 second=feet, 300 to 400 second=feet,400 to 500
gecond feet,and above OH00 gecondwfeet.

It shows the total number of days in each month for the ten years
of each stages, the maximum,the minlmum,and the average number of days
in each month for the ten years, the maximum of the flow recesion to
the 400 and the 500 foot stage. The Minumum of the flow recesion to
the 400 and 600 foot stageyand the average time mf the flood waters
have receded to the 400 and the 500 foot stage,

The corrections to observed flow are shown at the head of table.,
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Sec. 1.
Plate I,
PlateI is a graphic xzx presentation of the fluctuations of
Utah Lake,the precipdtation,and the mean discharge of the Provo River
for years as shown,the second feet discharge is shown on the extreme

right.

Plate II,

Plate II is agraphic presentation of the fluctuations of Great
Salt Lake,the precipitation,and the mean discharge of the Provk River
for years as shown,the second feet discharge is shown on the extreme

right.

Plate III,

Plate ITI is a graphic presentation of the "Mean Provo River
1906 to 1914" 1s based on the natural flow and is corrected for inflow
and the diverglon to river by the Provo Resevoir Company., ¥ It is the
roéult of 1830 observations, Also is shown by broken line the 1914

Natural Provo River.,

Table IIT.
Table III is the tabulation of the "Mean rrovo River" as‘gmgéélc?—‘

v/f«sﬁm ar. late III,

Table IV,

Table IV is a summary of perdiod comparisons,for the months of
April, May,June, July, August,and September,it shows the comparative
difference of the Becond Period to the First Period,and the effect

of the greater irrigation of the Prove Valley,
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SUNMARY 0F TABULATICON AYI, FERIOCD COMPARISON

Month of April Table 1111
First Period Second Period Whole rexiod Comparative Diff.

. 2nd to 1lst Period.
Max, Max Min Mean fax Min Mean Maz Min hMean NMax Min Mean
Max. 1548 842 8886 1600 610 944 1600 842 944 52% £32~ 59
Min 470 310 407 526 278 359 470 278 359 b55% 32~ A8
llean 1083 529 691 991 419 637 1033 469 668 92~ 110~ B4~
Mouth off Mey. TR A

Max 4180 13560 1946 2380 890 1500 4180 1560 1966 1800~ 460~ 446~
Min 1162 420 98%7 780 &41 508 780 341 6508 382~ 79~ 479~

Mean RL26 857 18568 16238 670 1014 048 7000 LL7L 503+ 287= 344-

lonth of June. .

Max 3876 1484 2376 3660 1670 2290 5660 1670 2375 285#% 186% 65~
Min 1988 188 434 768 264 429 763 185 429 235~ 69% 7=

Meanl966 644 1216 1732 606 1068 183G 0624 1135 223~ 39~ 154~
Mo+l - -

Month of July

Max 1920 360 709 2140 B19 1160 2140 BLl9 1160 220% 159% 451%
Min 160 179 180 260 166 22619 180 166 180 80% 13~ B&b6%

Mean 728 368 369 666 871 416 690 267 393 72— 92~ 47

Meux 474 560 367 498 . 599 427 498 399 427 243  39% 60
Min 179 174 176 1o L' 174 179 148 167 000 00 91~
Mean 295 246 261 a87  R41 272 312 243 267 32 4= 11%
Month of September. R RE SR o B S

Max HBE0 360 460 680 399 484 680 399 484 150x%x 39x 24
Min 1o 1387 180 218 142 183 197 1387 180 16+ 5% 3%

Mean 3328 25O 284 348 249 a8 540 260

o2

85 163 1 O

% Tenotes The second period greater than the Iirst,in second-feet.
~ Denotes the second period legss than the firat,in second-feet,
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(1)
Sec.2. Office Provo River Water Commission.
Provo,Utah Sent L IE, 100.4,
List of Diversions, and respective meqsur¢ing devises,Provo River ,Provo

Division. Compiled by T.F. Wentz.

No. Name lMeasur., Devige Date

Instal,
100AC  Midway Irrigation Company (Upper Diversion) 8 foot Cipp.Weir,

100BD , i i (Lower 4 ) 6x1 ft.gup. Wedr, 1914,
100E i = " Mahogany Springs None .

100F U ! " Epprson Sprdngs None,

100G i i " Snake Oreek AboveTown 12" x 1' Sup Welr 1974,
100H A : " Probedt Ditch 3 ft. Rect Weir,

1G0T 4 . " Westl Benoh Diteh O ft. Rect, Weir,

100J # & " Mound Diteh None

1LO0K # S " Tower Springer Ditoh None,

100L - 4 " Upper 3 Nue

101 Tord Diteh (Lewis Ford & sinith Hatate) g" 1' xa" sup Weldr. 14614,
101B Effie Hawg Ditoh =meww- e N T

102 Remund Diteh e e M M e e g SupWeir 1014,

10% Mitchel Ditch—----'—-»-----—-~--—----»--»----u-«wﬁ' XL Sup Welr 1014,

104 Spring Creek Ditoh Irrlg.Co.& Sage Brush Irrig.Co,None,

LOBA Charloston Irrig, Co. ,Upper Branch., None,
107 Nelson Ditoh=semmmsmcscmmmmrcme oo e cemmen e oo =3 4, rating lume 1914,
LO7A Alder Ditoh=eemmweesaa S e - - ===None .
108 Averett Diteh =eww-- e e e L None,

109 George R, Carlile, Sub=irripgaton by Backing up Slough,

110 Mieken Slough (W, Cneper, & T Ongpen) None,
111 Yatking Slough (J N Capper)  seemciimenciacnannnnn =None,
112 Meeks Bottom Slnugh--—--»-~~—-~------~~-~‘-------N0ne.
113 Van Wagenen Snake Creek DitOh=sewneancucsunnannns None,
114 Charleston Midway Ditoh =emememescnacnnmonaenee.. None .
115 Winterton Bottoms BPNG Branchewmes mummns s enmaunn None.
118 River Ditohemmmssurscnasnm=s bl L T e None,
117 Springer & Tate S Y None.,
118 Bonner Slough & Soldierp HOlloWmsmamannncmnr e mmmme None ,
wd P NOREH DIELN DL wnmmnn e s an e s . None,
120 Fowerg SPringB~eecscnncccnnnnnacanmnen e None.




Sec.2. (2)

List of Diversion, Provo River, Provo Division. And Mis¢cellaﬁ?us Foints.
No. Name Measr.Devise Date.
Inst,
121 W, D, Wright Springs--=------mcmaammm oo None.
122  Daybell Springs =------scocmom oL None,
23 Richié RANCN ~cmom e mc e m oo e L None .
Wz Chovhalcerivoyn Ienanlrerivil et €0 eI Cavmeil oo o i s None,
ESs IEilornexeye M et EEVEELOITL (Ch0) (oo s s Sy o S r e e e e None,
126 Wright Ranch =ese-ececmm oo .. ~--~None.
Le? Allen & MoAffloarmammmmnineaman e oo ca e o e e e Not complete.
128 Webster Springs =--==-meme oo mmmoe e el None,
129 Tate Pasture Lrain --e-ceeecmmmme oo lone.
1174 Bonner Draln DItch =emeseemecnoocacc oo oo lone.,
202 Provo River Below Upper Midway Dam ==-e-eceeecmcmmee oo None.
£01" Snake Creek Weiln Below ALl DiVerslons-===m=memm-c-ce—re 5 ft. rect.veir.
€00 Provo River Below Lower Midway Dam ~=eemme-cocecanocaan None .
130 John W, HOOVEY == eemmes ome oo e e eem o mmm e em o None,
131 5am R1e8Ke == mmme o m o e e e Not known.
LGSR WLLAWO O REBORAL GOk  mimssimimion i o oo s e b oo o o s o il e None.
Wi C LY gt YGE b alo) iy U {oRBHIGL ol her (ot ey o e e S None.
154 Thomas & @Glles, South IPork =s=s=sa-cccccacacaoooooo o Not Known.
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SEXEN 2 (3

List of Diversions Prove Rdver Provo Livision.

No. Name . Measr., Devise Ei}?
L. Provo Reservoir Company-=—--=-=-—--c-ccoc-wm- 10 ft. R.Tlume. HEIA,
1A. Sego Irrigation Company---—-=---—-meecmooeou 3 x 1' Sup.¥Weir, 1914,
2. Timpanogus Canal Company =-==--—=-—=-ecwa_-_ 7 ft.rating flume

3. Provo Bench Canal & Irrigation Co,-=-===- +6ft.rating flume & Register.

4. Vest Unoin,Smith Ditch,& Carter Ditch (Cai@ibainly ) it gt o Sup Veilr 1214,
6. River Bottoms.

oasBantonid VoungiDitichiRea s e s o ou e e s e DB S ! x1' Sup.Weir. 1914,
ob Par & Nuttal Ditch ==cwescranmcn-un. R G Y Soen Ui, 1614,
el S Vb ol P etio 0o S S S R None,

Ba John Gordon DItoh sessasmmsoamenssneme - 'x1' Sup.Velr (incomplete)
B8 MOEJRNEEN DUTOR = sommiimis e o 5w o s s o e None.

I Al BT I ena NGl e S None,

Sg.5tartup Pltich eeccmcccmaecnmn i oo None.

Sh, Richmond Piteh =-eemmmeccomoacn oo 3' x1'Sup. Yedr (incomplete)
ol S DitleRetylehiel AR el ol £l e e e e None .,

gy PeRgURcn DItol Noydia = swwsmmmmmsmnm s nmmnn nenmns 3' x1' Sup.¥eir (Incomplete)
B H S NGBl M s i T o R e i 3' x1' Sup.Weir (incomplete)
bk, Ferguson Ditch No,l. msmmsmmecomammeccme s ceeae ' x1' Sup.Weir (incomplete)
61, & 4 NOWE s =mmmmmm e e e cm e ' x1" Sup.Weir (incomplete)
bm. Booth Meldrum Ditoh ===e==- R e e ' x1' Sup.Weir (incomplete)
bn, West Booth Dilch =memcwmmeccmncmnmemmcne e an e -None

00, JROOD BAUM DLHON = rsemmm i oimm i o e o oo e &' x1' Sup.¥Weir (incomplete)
LR GOGHRE BRI DA OIS s e sa s st w6 i s s ol None.,

8Qy Thofieg Toots DILoh = mmmumevmsmwe wiaamans ki wet sl lone.

Bl BEDDBTY DLBOL wwvwm momiwmm mm . mm oim s ssronrsiises s e s et None,

0 Upper Dast Union & Tauseti Fiold (Todntly) -=-8 ft,x1 £t.5up VWein 191
(S SURREY TREY UNNon = wmmpmstmms b e ani b e 8 ft. rating flume,

8 Trovo Cilty,

By DABU UNOTN = o ommimim e rmm oo i oo oo i i i o o o e s e 778" x1" Sup.Wedr 1914
P TGS A 1103 R S R e e o O e - L6 £1. rating flume.

€. Clty Race =-eecmeaeeomena. e —==8R s rating flumne.

Qo BTNETEN RETE oo vt i i i i e e i e i o 7.96" x1'Sup.Veir, 1914
e, Young Ditch =ememacmanean u---___-__-___~__;___N0ne'

f; GO DL vl 105 Dot s st eer s e e Neond,




Sec. 2. (4)
I

List Of Diversions, Provo River, Provo “ivision.

No. Name ., Measuring Devise Pate
Inst.

8g Provo City Waterworks system.

9 Little Pry Creek Irrigatien Company ------- 6 ft.rating flume.

10 Lake Botfom Canal Co.,= ~=--cc-oooacoononn 10 ft.rating flume.

11.Fort Field Trrigation Co.--=--mc-ceooonnan & ft. rating flume. 1914,

12, Spring Creek Diversions,-----=---o--ccocoo-oo-

a. Tanner Farm Flume Ditch =-=-eecccaoooowo Rating Flume.

b. Tanner Farm East Ditch -=s--mcocccococao-—- Rating Flume.

¢, Tanner Farm West Ditch =-=se-cccmcacanaaa- 2 ft. Cipp. Weir.

d, Clyde Ditch ==-cwmcmcmom e cea e 3' x1' Sup.Weir. 1914,

e, Clyde Davls Ditoh =smermeeccccccconc oo Rating Flume. 1914.

£, Roy Brown Ditioh =sssmeecccmmaca s cm e nm o ca e 3' x1' Supp.weir. 1914,

7, Stephen Jones Ditch wemmesmcnncomenececnocan Rating Flume 1914,

h, Partridge Ditch --emw--w- e Suppressee Welr.

1, Asthed Taylor Ditch <memce--- T None .

J. George Taylor Diteh =ssamemacsccnccccnnnanaa None.
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Seca3. (Copy. of Copy)

Mr. R.J.Murdock,President,
Prove ,Resevoir Company,
Provo,Utah.

Dear Sir;

A preliminary estimate of the land irrigated under the xaximuz
various canal systems by the Prove River in this Valley as tabw-
ulated from my investigations,is as follows:

RrovvxBench System: ;
Provo Bench Canal & Irrigation Coi

Wentz & ) Highwaterw.--w=-- e e e e e e 8711.16 Acrea,
Stcwart) LO'-V'-W&tOI‘ “““““““““““ () L) () (3 () () - [} () () L ) 2042.34 t

North Union Irrigation Co:

Wentz&)HighwateI‘..................1621.37 11
Stewal"t ) LOW watern L) . . () () . L} () () . () s 0 . ° L) . -1038.81 L

Timpanogus Canal Co:

‘ventz & ) High water [} () L) () L} () () () . L} L] () . . () e L) 846.98 "
Stewart ) Low water .. .-, . . . . . e gl TR OBRBE IR

Upper East Union Canal Co:

Probably not to exceed , , , , . ... . . e e e D G2 aE
Provo Cit¥,1nc1ud1n§_@ast Unlont Excluding road areas,
most of Firs ar asture,swamps and meadow. Probably
less than . L] . . . L} . . L} . . . . ¢ ¢ e @ . L} ) L L) o 2682'20 U

River Bottoms,lixclusive of Faucett Hield o o o o« o o« .« 516.00 0

1"aucett 1“1e ld . [ ) . . . L) L[] L) L] . () L) L} ) L L) L} . L} L) a 108.75 L

Dry Cneek, probably less than . + . . . S @) (e e el a e 506,00 " .
Fort Field , probably not to exceed o o o o . .+ . Of 00 574,30 "

Lake Bottoms, probably not to exceed . . . . . . . . + 1276.,00 "

West Unlon, inocluding Smith Ditch: And Carter ditch
eatimated at 4%0.0 acren,Probably not to exceeds, . i 1900,00 "

Under the last three named canals systems there are additional
areas served from seepage and from artesien wells.

Very Respectfully,
Scott P, Stewart.

(Copy of Copy.)
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Secad.

ﬂﬂpx -

Copy »

Provo,Utah)Jan,2,1915.,

Mr, T.F.Wentz,Com.,
Provo River,

Provo,Utah.
Dear Sir;

In reply to your verbal énquiry
regarding the total irrigated ares under
Spring Creek Branch of Provo River ,you
are advised that there are under irrigation 2%
276 acresa

Yours Truly,
(S1gned) Frank S,Allen

Ingineer.,
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SeCada

Copy.

Prove City,Utah,September 23rd,1914.
Mr. Frank Wentz,
Deputy Commissioner for Provo River,
Provo City,Utah
Dear Sir;
The following 18 a statement of the lots and lands
lrrigated under the Irrigation system of Provo City.,

Total acres 1991.81
Total lots 1789,42

FoSEAE e T SR AR N S S e R A e
equivalent to an acreage of 3781.23

It requires as much water for a city lot as for an acre of farm land

measured at the head of the ditch.
: Respectfully,
G,C.Swan

City Engineer.
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Table V.
SeCede :

IRRIGATED ACREAGE, ?UTAH LAKE VAILEY, PROVO RIVER AND SPRING CREEK.
Compiled from surveys and data as showm by letters herewith.

Provo Bench Canal & Irrigation Co.Including North Union
Trrigation Company (3 L) e & o s e o (3 e o o e o * o e & 8 o e o 4533.00 ACI"GS.

ayernnerEt e Comenl CEmeEmy o o o 0 0 o 0 B0 00 B OO0 Od o o 847.00 "

Upper Fasgt Union Canal Co. (R BRI R T SR 62% 3

Faucett ield o o o o o o o o 600 o ¢ e 006 o o o o0 s o a0 109. ¥
River Bottoms GO D 00N 0 000 0 0l Ao GO D 0o O 516, ?
DUVECTONTI 4 a0 s dve it Bt wons Bhee e COCHI
Fort Fileld GO O 0 000N 0 0000 00 00 6000 0o 574, }
Lake Bottoms Do o U 000 00 G0 OO OO GO0 GO G Do 1275, .

Shaneilayen b i R T S S T P TP N T 285
West UntonySmithiand Ganten ditches: o o o & « ¢« o +. wse 1900, g

BROVORUATEACHEARORRTNG N G y  d e B g o O e e 1992, %

Provo666ity Lots DL L v o el Al B OB ET :
Ao aRERTRA OV GNEINIROE 5 4 0 6 ¢ @ w4 B sl s s e e e s 200, A

To tal . ) . . () . . LN ) (] ® » . - . L) » 0 L) . () o . . 0 (] L] () E“,’é’é”oﬁ;_
Note:

'or the Purposes of thils report,the above noted acreage will
be usgoed.

The present irrigated acreage under the Provo Bench Canal & Irrigation
Company,and the ['impanogus Canal Company,was compiled kg jointly by a
repregentive of Bach of these companies and a representive of the Provo
ltesevolr Company,and which amounts ,I believe,are acceptable and satis-
factory to both parties.

The Prove City acreage is submitted by Provo City.

The acreage of the other parties,excepting the First Ward Pasture Company,
1s submitted by The Provo Resevoir Company,on a compilation of a hydro=
graphic survey,and untll ajoint compilation ig made,or an acceptable amoumt
determinedthis data,the result of an actual survey,will be admitted as
belng correct,

The acreage allowed under the Provo City lots,includes streets

vy

bulldings, pavements ect,,the amount under this head is avery
ofWaker fareaflor
difficult problem,but the amountAallowedﬁin my opinion is fully

adequatd to cover all uses.

(17)




8ec.IV. : RAXEXZB,

DISTRIBUTION OF PROVO RIVER UNDER " MORSE DECREE " Table VI
Canal . 15600 m.f. 14999 m,.f. 12000 m.f. 11999 ml.f. *Max.

Prop. Amt. Prop. Amt. Prop. Amt. Prop. Amt. Cap'ty Date.
Lake B.C.Co. .0545 13.625 .0595 14.875 .05695 11,900 .0633 12.660 27.27 7~2~04
P.B.C.&s1.C0..R295 67,875 .1765 44,185 17656 35,300 .1444 28.880 ASASS 6-2-153.
Timpanogus. .0395 9.8756 ,0366 8,876 0356 7.100 ,0290 5.800 39,65 6-2-13.
U.BE.U.&.B.F, ,0774 19,3560 ,08456 21.1285 0845 16.200 ,0905 18,100 47,62 6=2~13.
Provo City et.3525 88.125 ,3895 97,3756 .3896 77.900 .4023 80.460 185.34 6=2-13.
L.D.Creek 032 8,085 ,0390 9,750 .0390 7.800 .0430 8.600 20.17 6~6~05,
River Bot. .0875 21,875 .0875 21.8786 .0876 17.500 0879 17,580 101.85 6=7~056,
W.Union etal 1260 31500 1270 3l. 7oO 270 26,400 (1385 27,700 69.88 6.20~04,

M.Tanner. . __ »00L0 +250 20010 250 .uO1O +200 001 22 No h6001d

Totals 1.0000 r’FO 00,0000 ”HU 0 1.,0000 OO 0 1.0000 ”OOQO ISR BT S e
% Maximum measured flow,and dates Notejw Amountq are given in seconfl feet.

KRR R R R RERERE R .4‘h:‘u% LR RERPRPRE KRN

DISTRIBUTION OF FROVQ RIVER UNDER " CHIDESTER DICREE "

Canal, Clags "A" (17467 M.I'.). Claas "B", Class " B". after deducting "A"

L6OEL%
Provo City et al----X¥QBQ ==w---- R L7000/ 17960=05¢%
Hyrum Hellgotmeweseceaexa 9
Springdell R,CO,==wm=waw 60,
George Duke =eme-ecwweww 30,
JMecham ==wese--n =m0y
Ed Mecham ===e-eccennw 40,
C.5,0onradessemveecen~ B0y mmmrr i i =24,
J. R Hookgmmmmmm e e 50,

J.H.Snidor----w—-n-,,“ 40,
S.Hork Catlle Coy mmom dommmmmmmmmmemssn] 8,

Geox(e Taylorsme-=x. T & I e - 8,

J.W Hoovers s «-= v 114 .

Wright Hatoatememeneea 60,

Blue Cliffmeseneeeeenes BPW == == memmmessmmmnme s ne e 960/17960 wBf

Total B4 Uil (o) o

reserves

Bee.7.  The Tellurdde Power Co. hxm right to use of such water mx as it may
vuqulru for domentlec purposes,lrom the springs arlsing in Lot 8,86C.88,tp.

6 8, Range & lant,

AlsojThe tellurdde Power Co, has the right to use for domestic and lrrigation
purpoucn,at such place at 1t may elect,nll of the water of "Johnson's Springs"
(These two puragraphs roefer to the ®mr same water)

e (TR TR Al Lk 2
LR LS REREH RN LRI e

DISTHRIBUTTON O I’I\(JVO IUVI-.I\ UNI‘TH o ‘Iu(.)]fu]‘ DI(]\T"]" - '\‘""]'.;TtOP()H'J‘ION.

LBO0O mafvand 1111 LBO00 to 1R000, 2000 and below.
Lake B.C.COymemmnncuiiiamenn ,OB4D memmcmnnnnsames mamm G OBOH = »06E3
PiBiCok 1,00 mmmmmumucacacen (DRO0 mmavavnmmcmannnannn 1706 memno- o 1444
Timpu”omuun-m.mmn‘nnh--ua4lm D08 )15 e v o 1 QBBH mmmaww s ORG0)

Uil o Ul s I o I0 o m o i s s s st v i o OFPTY AL e o o v 5 o N0 2 [ TR A S ) 3 b

FPovo Cliy atllemmeascacacann BBBB mammaumamcacanacnm ; BEOB wwinmmm L4083

]“ !1 ( r( le o—— I e, .On)r. ] o T e R, .()3(‘)0 i .Oil:")o
BN HomEmn s s ndnnnasaamn (OEND imnanionnnne bon s ie  GEEL S A . 0879
W.Union Bt Bl mwscvnccnncccn (1000 mumcmmmnaanamanann DB i n -, L38O

Mo Tanner ==veeoscmconnmonman (00L0 momcmcnmcaaaancnn 0010 mmmema 00LL

i e e . 1) 1.,0000  1.,0000

(18)




(al
Recy IV, Table VII

TABLE SHOWING DISTRIBUTICN AND WATER DUTY UNDER THE "MORSE DECREE".

Canal System. Irrig At 300 sf.Stage At 260 sfitage At 2860- sf. stage
Area. Prop. Quant Duty. Prop Amt. Duty Prop Amt. Duty

Provo Bench

Canal & I.Co 43535 L2295 08.85 063 42205 57.37 76 1765 44,12 98 -

Timpanogus

Canal Co. 847 L0395 11.85 78 .0396 0.87 86 .0355 8.87 106
Upper East

Union 762 40606 18,15 42 ,0606 16.12 B0 ,0666 16.62 46
Faucett

Field 109 .0169 5,07 21 .0169 4.22 26 ,0180 1,60 24
River

Bottoms 516 ,0876 86,86 20 L0875 21.87 23 .0876 B1.87 24
Little

Dry Creek 606 LOBR1 9,68 B3 .0381 8,08 063 .0300 0.76 68
Lake

Bottoms 1276  ,0646 16,86 78 ,0646 18,08 94 0806 14.87 86

Weat Union
Smith,Carter 1900 1260 37,80 BO LRG0 81,60 00 ,1870 B31.76 ¢

Prove
City 5108 J80ED 80,80 87 L86RE 67.67 47 58906 06.88 48

Note: The amount to Proveo Clty as shown is R0.46 less than the proportionate
parts 19,% second feet allowed for machine Interests,and 1.186 for Rlue CLiIff

(19)




Sec. IV,

TABLE

SHOWING DUTY OF WATER

AT THE MAXIMUM RECORDED CAFPACITY,.

Provo Bench .

Canal & Irrig Co.

Timpanogus

Canal COs o o o

Upper E.Union

&aucett I'd. .

River

Bottoms « o « o

Lttle
Dry Creek . .

Lake Bottoms .

‘egt Unilon
Smith,Carter ,

Provo
Ci‘tly . . . . .

Note: The total diverslon to Prove Clty was
gec.ft , In the Factory Race,lhis amount ia

calculation,

Irrig Max.Rec.
Area. Cap.
. 45333 .. . 139.88 .
IHXAXRA
v 8474 & o« o 39,65
o 871 *a.ee 47.62
o 816 o & «101.886
606 4 o 20,17
12786 o 27.2
1900 , . 69.88
110,43
alee v (186,34)

Table VIII

IN THE UTAH VALLEY WITH CANALS

Duty.
o @il

" B
28,

4

£9

185034 Dﬁﬂorto 74-91
deducted in the

This table 1s gilven to show the
Inconaletancy of claimante for
allottment to full capacity.




Secl. IV,

Irrig Amt,sf.,
Provo Bench Area
Canal & I.Co, 4333 106.00
Timpanogus
Canal Co, 847 18,00
Upper E,Union
& Faucett Fd, 871 23.20
River
Bottoms 8l6 26,26
Dry
Creek 606 10.00
West Unilon
Smith Carter 1900 37.80
Provo
City 5192 98,70
Note; The amount to Prove City as
amount allotted,190.,% secondwfeet

Table IX

TABLE SHOWING DISTRIBUTION AND WATER DuTY, -

For July £8,1914.

Under Stipulation of May 25,1914, and on order of Commissioner

of July 28,1914.

Duty.

)

lu
(69

=

shown 18 10,80 second=feot less than the
allowed for machine interests,

(21)




Sec IV,

Table X

TABLE SHOWING DISTRIBUTUON AND WATER DUTY.

August 15=28,1914.

This table is only an approximation, and merely assumes to show

the relative duties of water during this period.

Provo Bench
Canal & I.CO.

Timpanogus
Upper Hast
Union &
Faucett I'd.
River Bottoms

Dry Creek

West Union
Smith,Carter

Provo City
Fort Ileld

Loﬁer
Charleston

spring Creek
& Hagebrush

Upper
Charleston

Midway
Irrig.Co,

Wasatch
Canal Co.

Irrig
Area,
43533

847

871

6516
506

4109

Amount Duty. -
Sec,.feet
86.75 50
18 47
23420 38 '
26,26 20
10. 61
37,80 50
06,3 3% (BExclusive Machine Water)
7.03 81,
21 2
20,387 56
R0, 47 32 (6 8.f. added for inflow)
47,821 87

« » +60(Reportad by John Clepgg)

The duty to Wasatch Canal Cos does not include storags water.

The amount to Provo 61ty as shown 18 19.3 sec.ft. less than the
amount allotted, 19.3 sec.ft. 1s allowed for machine interests.




Section V | ( Pexooxbex ) Table XI
TABLE SHOWING EVAPORATION LOSSES. FROM FREE WATER SURFACES.

Mean evaporation of Utah Lake,from record of Louis C.Kelsey,City Engineer
Salt Lake @ity.published in Fifth biennial Report of Utah State Engineer,page
305,

April May June July August Sept.
386 547 733 . ,184 » 631 «564 Total for six months 5,645 feet,

which equals 44 inches (Approx.)

DU LR I RO R VIR VAT A AR VI KV 2. . QLA A S e NI SR A AN AL O e S e A0 82 e N AR R NSRS AA AT AT N5 AR s AR AP AA A AZ A% 87 87 AR 88 Ax 8 A% A2 Xr SK A5 Ar s ie 4
e e o A e e A e e 3 A 0 S e A e A A e e 3B S S S e b S e S e e e A A S e e e e e A A A S S 3 o

Mean evaporation for three localities in Idaho,as shown by Book 1. ( Ninth
biennial Report of the State Engineer Of Idaho) page 297, shows an average
loss for April to September,inclusive, Of 1.53 inches per week,or a total
loss of #8x 40.inches.

(28)




Sec Se
EVAPORATION FROM IRRIGATED SOILS,
Compiled from Bulletin No. 248,U.S.Dept. Agriculture.0ffice of Exp.Stations.

Deductions from tables on page 12:

1. Experiments were made at Davis,California,June,aJuly 1908. period 21
days.

2., Maximum temperature during time 88° T, (Mean)

3. Mean Minimum temperature 49,7 ° I,

4. Total loss of water from free surface for the 2l day period 8.27 inches.,

9. the loss of water from unmulched surface 1.35 inch, which was equal to

22.6 per cent of total amount applied in irrigation,and which loss equaled

1.08 per cent daily average.

6. The loss on a three inch mulched surface,equaled 5.2 per cent of water
applied by irrigation,or .25 per cent dailly average.

Deductions from Tables on page lé:i=

1. Experiments wer made at Davis,Cal., Sept.l, to 00t.5,1908,period 32 days.
2. Mean Maximum temperature during perioed 85.3 ° I,
3« Mean Minimum temperature during period 50,9° I,

4.Total loss of water from free surface for period 10.19 inches.

» Logs of water from unmulched surface 2.16 Inches,or 35.9 per cent of
total applied by irrigation,a dally average loss of 1.12 per cent of x
water applied.

6. The loss from a 3 inch mulched surface was 0.91 inch,or 15.2 per cent
of water applied,or 0.48 per ocent dally average loss.

Deductions from tables on page 16iw

l.Experiment were made at Reno,Nev,,June 9«30,and Sept 1=22,tables show a
average of of thetwo periods,
£.Losn from free water surface 4,68 inches.
3. Loss from unmulched surface 1.41 inch,or 23,6 per cent of total water
applied by irrigetion,or a daily Average loss of 1.14 per cent,
4, Logs from 3 inch mulohed surface o,88 Inch,or 14,6 per cent of total water
applied, a dally average loss of,7 per cent,
Note Total water applied 6 inches.

Deduction from tables on page 29:-

An average of exporiments shown in the table ghowe t =
l. Lvaporation from unmulched surface 1g 28,16 per cent for a period of 21
daysyen average dally loss of 1,34 per cent of water applied.
2+ Evaporation from a 3 inch mulohed surface for a period of 21 days 1s 15,4
per cent loss, ar an average dally loss of .64 per cent of water applied,

Deductions from tables on page 48:m

This table shows & summary of experiments,and is therefore an approxiw-
mate average of general conditions.

l. Loss from free water surface is 9.71 inches fot a period of 28 days.or

An averapge loss dally of «35 inch,

2« Loss from cultivated surface 1.68,for a perlod of 28 days,an average
daily losso 0,066 inch,an average loss of 268.6 per cent of total applied
an average dally loss of 0,96 per cent of total water appllied,

3 Lose from uncultivated surfaseis 2,13 Inches ,for u period of 28 dayse,an

average dally loss of 0,078 inch,and average loss of 35.6 per cent of total

water applied,an average dally loes of 1.67 per cent of water applied.
4.0ultivation reduces evaporation approximately 26 per cent,

6. Mean Temperature under these experiments was 66,3 I,

Note. Mean normal temperature for Provo for the month of June is 64,8° I,
for July is 73.3°F, for August 1s 71.1,for Sept. 70,9,for May 67.4,an averw~
age mean normal for May,dJune,July, August and Sept. of 67.5°1.
CONCLUSIONS;= For all practical purpoges average dally loss of water from
uncultivated soils 18 1.6 per cent,dally average,of water applied,.

For all pratical purposes average dally loss of water £xem by eva oration
from Cultivated soils 1s l.per cent,of water applied, Y i S
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BE GO

INCINIE

No.2.

No.3

(1)

R ANSM I 881N LoSsns,
July,23,1914.

Lateral No.l,Provo Bench Canal & Irrigation Co.

Plow of system was at the approximate two-~thirds stage

100 feet below heud ,discharge 11.3. second-feet.

2% miles below hea RuyPuxtridge houge ,discharge 8.66 gec.ft.
Diverted at Jos.Richmond,l.34 sec.ft.

Diverted at John Jones, 0.27 sec. ft.(ByDemming)

Loss in transmission 1.04 second-feet.,

Loss per mile 0.42 sec.ft.

Loss per cent per mile 3.6

Soll,gravellyloam with porous subsoil.
Condition of lateral,fair.

July 29,1914,

North Unilon Canal,
Flow of system at approx two-thirds stage.

At nurvey statlon 6.discharge 31.79 second- feet

At Station 103,discharge 29,96 "
LOB8=mmmm=mrmmme e = [[PRETCE 4

Distance 98 Stations,l.85 miles.
Loss per cent 3.7
Loss per cent per mile 2.

Soll,gravellyloam,wlth porous subsgoil.

Condition of channel,bad, =-- not a uniform grade,poor alingment,
large growth of mosa.

July 29,1914 .
North Union Canal.
Plow at approxlmate two=thirds stage.

Station 103 plus,below lateral No,l.Discharge 26.09 second feet.
Statlon 127 lateral No.2 diverts -------ememecoa-m-m= 4.08 sec.ft.

July 30,same stage by gaging points,

,ntarul No.3 Divmrta --------------------------------- 8.88 ﬁ :.
4, o e W e e e i
utntion 154 ]nteral Nos. Divertg-=m=r-=- e G \
] G. Ui ¥ o % =it ] SO B By sl R s 3.70 " 1"
fStation 161 Vain Canal , Digcharge -—=—-me=w=e== —mwmee= 9,76 MM
DRI, o o S B e e 0 e s e TR D0 O LB TG
LOBB =wmeenn h e e T 0.93 8.t .

Distance 68 station,l.l miles.
Loss per cent, 3.6
Logs per cdnt on whole distance,per mile,3.3

S0ll on first two-lthirds distance is a gravelly loam,with porous
gub=soll ,and sodl on the last third of distance is a clay loam,and
at station 161 1s a clayloem with an impervious claysubsoil.




Sec. 5.

Noa.4.

Nob.

No«Go

NO T

TRANSMI®SSTION LOSSES .

(2)

July 30,1914.
North Union Canal
Plow as stated heretofore,

Station 161,dischagge 9.75 secon«feet,
Lateral No.,7 diverts ==----- 0.00 sec.ft,

Lateral No.8.at stat.l87 diverts 24 sec.feet.
1" 1] 9 " O OO (1]
1] 1" 10 n 1" 210 1" xxgax ||3 50 (‘ec ft.
At Station 210 inflow of 0.10 sec ft.
Main Channel at station 210 3.99 sec.ft,
Total iInitial discharge 9.85 sec. feet
Total available discharge9.73 "
TLOS B eine = mm m e ©), 11 ™ .

Loss a negligable quantity,
Soll 1s a clay loam,wlith a stiff mXay light colored subcoil.

August 8,1914.
Lower GBharleston Canala

From a point near the head to the center of Charleston Town,near the
home of Blghop Ritchie, there is no difference in flow,there is no
loags,or iInflow and loss balancea.

Provo City,irrigation system.
Sept 28,1914,
Diteh on West slde 9th west street.

160 feet South of Center street.
Depth on 1 fta. Cipp.Welr 6 inches,discharge 0.916 sec.fts

76 Feet North of 6th South Street.
Depth on L ft. Cipp., wedr 4 3/4 inches, discharge 0.852 sec.ft.

Difference 0,064 gec.ft.
Distance 0,48 mile,

Lops per mile Xxx88x ,138 sec.ft,
Loss per cent per mile 15,

Provo Uity Irrigation Syatem,
Sept 29,1014,
Diteh on liapt slde of lst Hast street.,

b0 Feet South of 8th North Strect,
Depth on 1lft. Cipp. welr &; inches,dlscharge 0.472 sec.ft.

100 Feet North of lst South Strect,
Depth on 1 ft. Cipp.weir. & 1/16 inches,discharge 0.430 sec.ft.

Difference 0,042 sec.ft.
Distance 0,78 mile.

Loas per mile 0.064 sec.f'ts
Loss per cent per mile ILl.

(26)




. SeceHe

No.8.

Noo9e

TRANSMIGSSTION L O S

(6]
=
(2]

(3
Prove City Irrigation System.
Sept.29,1914.
Ditch on Easwwesw West side of 1st Rast Street,at 8th North,along
South side of X 7th North street to the West side of Academy Avenue,
and South along the West side of Academy Avenue,

60 Feet South of 8th North Street,
Depth on 1ft.Cipp.weir 5 inches, discharge 0.916 sec.ft,

Academy Avenue and 2nd North Street.
Depth on 1 ft. Cipp. weir 4 13/16 inches, discharge 0.867 sec.ft,

Difference 0.049 sec.ft.

Distance 0.62 mile.
Loss per mile 0.079 sec.ft.
Loss per cent per mile 8.6

Provo City Irrigation Systema
Sept.29,1914,
Ditech on East side of B8rd Rast Street.

80 Feet South of 8th North.
Depth on 1 ft. Cipp. welr 3 3/4 inches. Discharge 0,58 sec.ft.

40 Feet South of Center Street.
Depth on 1 ft. Cipp. weir 3% inches. Discharge 0.53 sec,ft.

Difference 0,06 sec,ft.
Distance 0,73 mile,

lLoss per mile 0,068 gec.ft,
Lose per cent per mile 12,

lixplanatory; In each and every case in these measurements, extreme
care wag taken to obtailn precise results,fine point gage hubs were
set and observed to determine if there wax occured any difference
of flow at edther the head or tail station,and no change of flow
durdng time of observation occurred.

The 1 foot Cipp. Welr used,is of steel,of good construction,
and perflect lines,furnished by Provo City.

Where weir is not specified,meter No.1350 was used,on rating

of April 2,1914,by the Rensselear Polytechnic Institue Hydraulic
Labratory. Watch "New York Standard No. 5509953",

(27)




Sec.6.

Table XII

Items Crop (Cost per acre)

Sugar Beets Alfalfa Wheat Potatoes.
PlOWING =mmm=cmmmmsmmee $BeB0 = mmn $8.00--~-£3,50
Disking and harrowing =—~=w=-=-=- 1.00 =====~~-$2.00 1.00 1.00
Leveling ==—==—ammammman= ST 0 D0 M e e e
Seeding ==—n—mmmmm e S BT B e e 1.00 === 2,00
{ofoXe el Ui ER e L B S e SR R RS SR R R S e S e 1.80 === 5.00
Diiteh IS RIS == a s e e =m0 50 = «80 == 650 === .50
Furrowing out and cultivating ==2.40 =rmma—memaama=a 50 === 4,00
Chrvicanihoemenel Slaoeliilaf ialo i s e i e e e C ) 2:00 —-mim i mmm
Guititdng, ‘and. RalNGg Srote s s s S i e e st i e e FaBB e e
Hauling ===-=== - e e e e e 4,00 === 2,00 mmmmmmmmaa
ST EEI GRS = e e B s S B S e Ul s SR P R S 45008 mm = e
Honveating smemsnamssnms=xmn=as ROIIBO sommmm st s = o S e s 12.00
Thinning =mre==mame = e e B () O e e e e e S i S s e e e e S e e
Hoelng m=r=mrmmeem=. e 2000 =emmmmmm e e e 2.00
Trrigating ==~ srmmemme s 200 mmmmmm-—— 5,00 ==~ 1,00 ==~ 3,00
Tertillzer =momemmmmea e LOLOON mmmn s s o s 10,00 ==-=10.00
Wear and tear on farm equiptment

1,00 =mmem==m = 1,00 ==~ 1,00 ~~~ 1.00
Interest on investment (Land and
water valued at {250.per acre)at
B mrmmmmaasmma e - 2= =B80,00 mmmmmm=m 20.00 --~30.00 ~~=20,00
Interest on investment in farm
equlipment ==smc-=cmmecmaas e~ 2,00 =ammem-—n 2,00 === 2,00 ==~ 2,00
TOTALS mecmrmmmmcmanmas s mm e 78 15 = mm=a=m $86.75

-

Average market pri@e per bushel
Average market price per ton ==6.00

Number of bushels yleld necessary

to cover cost of production -=-wme—---
Number of tong yleld necessary to
cover cost of production =--- 14.4

e . e e e o e o

e OO00) e e e e e

e S s = o e 62, 00 -=165.00

it o e n e et e P -

()



Sec 6 ( Bager)x Table XIIT

TABLE SHOWING YIELD OF CROPS WITH DIFFERENT QUANTITIES OF APPLIED WATER .
(Yields diminished by excess of water are omitted.)

Crop Inches of applied water.
Hhexx 5,00 7.50 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 60.00
Wheat 37.81l 41.54 43.53 45,71 46,46 48,55 49.38 bu.
Straw 2986 3301 3452 3954 4311 4755 " 5338 1ba.

- Qats 62.28 ; 54,76 71.54 80.70 79.06 Bu.
Straw 2092 2269 2617 3031 3611 1bs.
Barley 68,76 6'7.66 6615 62,591 bu.
Straw 3946 4437 4477 59291 1bs.

. Corn 79.14 89.52 93.93 91.58 99,16 97.12 96.78(55 in.) bu.
« Stover 7189 6007 8279 8692 9492 10390 Logsg * " 1bs
Timothy 3982 3844 6054 ; 8406 1bs.
Orchard Grass 2829 2685 S 4042 5270 1lbs.

2526 e
Bromus Enerm. 4480 4957 3821 4757 1bs.
Rye Grass. 2327 2218 3201 1lbs.
Alfalfa 9884 7546 9097 9354 8840 ° 10813 1bs.
Su.Beetsl3.78 18,68 19.45 21.28 20,82 24.54 tons.
Carrots 345677 33223 49607 46755 56930 68420 lbs.
POtatoeslb4. 182. 195,0 227, 867, 244, 2563, 304. bu.

F mxil.
Onilons 21471 22038 32437 (66)34171# -
Cabbage 18490(12.5) 18524 16310 20432 (70) 23098#

#* Approxlimate .,

Highest productlon ls underscored.

Note:m
This sheet 1s a compilation of "Utah Agricultural College Experiment
Station Bulletin Noe. LL7" (Conventional mark 3)
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ITABLE SHOWING DEPTH PER ACRE PER

fduty Depth.
1.1,9834%7

2.

20,
21-
28
RS
24,
29
260

27,

" o8

s

89.
30,
&L,
52,
83,
34,
55,
56,
37
38,

40,
41,
42,
43,
44,
45,
46,
47,
48,
49,
650,

89174
.661L1L6
. 49587
« 39669
33068
. 28335
24793
» 22039
» 19835
. 18032
» 16529
. 1525%
.14168

. 1322

., 12397
11867
.11.019
, 10439
.09917
09445
.09016
.08624
.08265
. 07934
.07629
. 07346
. 07084
.06840
06612
06398
06265
. 06011,
. 05854
. 05667
.06610
005361
06220
005086
, 04959
04838
04723
04613
04508
. 04408
04318
. 04220
04132
04048
03967

rrrrr

Duty
50.
itk
652,
53,
54,
55,
56 .
57,
58,
59.
60,
61,
62.
63,
64,
65,
66 .
67,
68,
69,
70,
71,

72-'

73,
4.,
75.
76,
7.
78,
79,
80,
8l.,
82,
83,
84,
85
86,
87,
88,
89,
90,
9l.
92,
93,
94,
986,
96,
97,
98,
99,
100,

Table X1V,

Depth.
. 03967
. 03889
.03814
.03742
.03673
. 03606
.03542
03480
. 03420
. 03362
« 03306
., 03252
» 03199
.03148
» 03099
«03062
.03005
«0R960
02917
.02875
. 02834
.02794
«027556
02717
.02680
+ 02645
«02610
. 02576
. 025643
L0261
. 02479
. 02449
02410
.02390
« 02361
. 02334
« 02506
» 02280
022564
02229
. 02204
«021.80
+ 02166
«08L33
» 02110
. 02088
+ 02066
» 020456
+ 02024
02004
« 01983

DAY OF WATER DUTY

Duty Depth.

(80)

100.
1.
2.

.01983
.01964
.01945
.01926
. 01907
.01889
01871
.01868
»0183%
01820
.01803
.0178"%
201771
01755
» 01740
01726
+01710
+01696
+ 01681
« 01667
+01653
« 01L639
+ 016285
+01613
« 01600
015687
» 018674
+ 01565
»015650
« 01538
« 01526
01514
«01503
» 01491
«01480
.01470
01459
+01448
«0143%
« 01427
« 01417
« 01407
01397
+ 01587
» 01377
+ 01368
+ 01359
+ 01349
+ 01340
» 01331
01322

Duty.

150,
15
0
:5:
40

Repth
. 01322
» 01314
.01308
.01296
.01288
. 01280
201271
+0LR63
012565
. 01248
» 01240
JOLR3B2
01224
«OLR1LY
« 01209
+ 01203
+ 01196
»01188
01181
01174
«QL167
+ 01160
+OLLE3
« 01047
« 01140
01133
JOLLRY7
<OLLR2L
»0L114
01108
+OL10R2
+ 01096
+ 01090
. 01084
+ Q1078
+OLO7R
. 01066
+ 01061
01065
+ 01060
« 01044
+ 0039
» 00033
»0L0R8
» QLORR
+OLOLY7
«O0LOLE
+ 01007
« 010082
« 00097
» 009982

ez




EXISTING  DECREES.

It is,indeed, a question at this time,to explain,or account
for,the bagis or conditions,upon which the "korse" and "Chidester"
decre¢s were madeé. Was 1t an exaggeration of areas
irrigated,or was it based on blased or unqualified teatimony on
the quentity of water necessary,or wes it based on a small river
without conslderation of dats that mighthavebeen admitted as téste
lmony? It ls reasonable to suppose that all the factors played
a prominent part,

By Teble VI the"Chidester" decree glves to the canyon
rights as class "A" a second-foot for 60 acres,and some no xx
participaticn in the classe "B" water. It does not def'ine to
the plaintiffs a definite quantity ksxxaasoad=iead,but decrees
the remaining whole of I'rovo lidver,wlthout regard to necensitles..

Op thin allottment and unﬁinu the "Morse" decree propoyt-
lons,when the Prove River on June 7,1009,was flowing 3,000 geow
ond=feet,the Prove City Vater ripght was nearly 1,300 sscond feet
about eight times theldr highest recorded oarrying capacity, the
Provo Bench water right was more than 800 second=feat,nbout nix
times thelr maximum recorded ocarrying oapnoity,the West Union
and Smith Ditoh,more than 400 second feet,about six times their
recorded maximum carrying oapanocity. It is useless to cite more
of theoe cases,or tov admit argunent that any such title 1s valid,
or to be able to deduct from this deoree any rights quileted except
the amounts specilfically stoted,

Turning now to Table VII,,and noting the column of water duty
under the 300 pecondsfeet stage,"Morse Decree} and aleo noting by
Plate III that the average mean low water approximates 300 seoond
foeet, the decrece awarded to the Provo Bench a second=foot for 63
acres,the Timpanogus a pecond=foot for £ aores, Upper Eaast Union
a pecond=foot for 42 aocres, ll'aucett I'leld a second=foot for 21
acres, River HBottome a sescondefoot for 20 acres, Dry Creek a Be0=
ondefoot for 63 acres, Lake Bottoms a second=foot for 78 acres,
West Union and Smith Ditoh et al a second=foot for 6O aores,and
Prove City a second=foot for 37 acres, extremes of a 78 acre
duty and a 20 acre duty.

(81.)




Sece 7.

The River Bottoms drawing a 20 acre duty,to the 72 acre
duty of the Timpanogus,the former more than three and one-half
times greater than the latter, The River Bottoms for 100 days

a depth of 9.92 feet per acre,the Timpanogus a depth of 8.75
feet per acre.

Note also the duties under the first culumn of the 250 secw
ondw=feet stage,rangping from 23 acres per second=foot to 94 acres
per second-=foot.

And Note ales the last column the 280 second=foot stage,
dutlies rangging from 24 acres per second=foot to 105 acres
per second=foot,monexthan a greater difference than 4 to l.

Dy Table VIII,, note the duty of water compared to capaclty
of canals,this la considered by some as a factor of rdght and
title, A duty as low as a second=foot for b acres, .4 of an
acre foot per day per acre,enought to cover all the land 12

feet deep per months Which of these titles ig equitablef

At this point,pleage bear in mind, that, in this disocug=
len, I intend not, to cast reflections on the Gourt, I have
atated before the probable ocauses that have brought about
these conditions, the Court was evidently aware of thls and
inserted parapgraph XV ("Morse Decree'") which reads as follows;

" That all the righte,fixed, declared and decreed herein, are
founded upon approplation of water,necesgary for some benifical
ugen,and that all such rights, hereby fixed,declared and decreed

are subject in their exercise,to the conditions that they are

required and necessary for some benificial use, and that all such

rights are expressly subject to the limitations and conditilons

that such waters are used [(or some benificial purpose,and are

used economically without waste,and with due care,and are reagw

onably and failrly necessary for BUCh UBE Wikl .

Then all above this amount,so specifilcally stated, is subject
to appropiationas
Later,in 1910, the Plaintif'f In this action,came as a new
approplulor,basing its project,on a small slorage supply,the
unappropiated flood waters,end the amount of natural flow not
"used economically" and"without waste".
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(SXelor o '
After four years of "brotherly conferences","Proffered atipulationg"

and "

get together sguabhles", the parties with their attorneys,
appeared before the Court in the Spring of 1914,to agree on a worksw
ing basis for the season. They finally submitted to the Court for
signature, on May 26, 1914, a stipulation,it bears the earmarks of
"Anattorneys first experience with irrigation, and a farmers first
experience with court."

However 1t was Intended to bring peace and a solution off all existw
Ing evile. Let us see the affects, turn to Teble IX, and note Lhe
dutles: 42,47,38,20,561,50, ad 82,.
Then turn to Table X and note the dutlesg: 60,47,38,80, and 07,

In all these decrees and gtipulations, were the facts at hand:

Dguity, and right, and § the gtatute nravieiong, were entirely
unconsildered,

"The§o evils have long been reconnized by practical irrigatiors
and by lawers and judges",

" In u brief before tho State supreme Gourt (Colorada) ,Judge
Blllot,an ex~justico of that cowrt, thus forolbly desoribes them:"

"Bxcess priority decroes are a orying evil in the State.lrom
overy guarter the demand for thelr correction i1a gtrong and Lloud.,
Such erylng demand cannot be silenced by declaring that the mear-
Ing and effect of such decrees can never be engqulred into,construed
or corrected uf'ter four years.

In many cnses guch deoroes are no uncertaln,so ambilguous,so
Inequitable,so unjust, and thoilr continuance ls such a hardahip,
that Litigated cases will be continually pressedupon the atlentlon
of the courts untll such controverdies are heard and gettled,and
gettled right. Litigation in a free country can never end while

wronge are unriphted",

W/




Secs 7o
" Another distinguished irrigation authority, Mr. Fltt
Rogers of Denver,has added his tesgimony in the same dircct-

ion:= "

WS decrees,in their entirety,are falsehoods and
universally accepted as such, They furnish a fresh illustrat-
ion of the truism that ' a lie never ceases to do evil'. If the
construction heretofore place upon them in some cases is to pre-
vail ,we have legalized a method of accomplishing the precise
thing the Constitution intended to preuent, viz., speculation
in water."
In the report of Commission appointed to revise Water
Laws of Coleorado,in speaking of the results of ad judicetions
clearly summarized their defects as follows:=
" It (has) resulted that the amount of water to which the
several appropiators of the works of diversion were entitled
wag ascertained and determined in these decrees by the interested
awarded largely EE exceededw* sometimes threefold-- the carrying
capacity of the dltch,undxtkExyRBYaX¥EINMAXERXKREXBAREANKRAS
ukauIuxnlyxnﬂ&udgnﬂxxmxxngxxunxﬂxxxappxupXRznxs A SR RS,
The decrees,therefore, instead of affording,as was intended,
a just,true, and absolute measure of the rights of &am all approp-
lators for irrigation,are in fact,false, and misleading,even as
to those who participated in the enguiry upon which they are
founded,and absolutely void as te all others,"
The lion. A.J.McCune an ex state Engineer of Coloradec stases
In a report along this line as follows:=
" Tt appears to us that the most serious question connected
with irrigation is the unstable condition of our water rights.
In many instances,as the communities depending on irrigation
grow older,complications seem to increase rather than RAmxrizk
decrease e + oo Many of our troubles have arisen from care-
lessness In issuing decrees and by overappropiation,the present

method being a kind of grab game without the necessary public

supervision,"

(84)




SecaTs

To the parties to this action,Plaintiff
and defendants, I say, do not continue this
practice of inequitable distribution, "get
to=gether" and first, acknowledge, that,
the existing decrees are neither equitable}
Just, nor practical,and second, thex agree
on atentative duty for each system for a
season, when you find defects meet and
make corrections,and you will be able to
make a falr and proper solution of this
problem.

The writer hereafter gives a dﬁty
and a quantity for each system,that may be
acceptable with few exceptions. Consider
1t fairly,and where you find necessary
revise. |

Thls suggestive duty 1s given to help
you,and points out the only road to suc-
cessful adjudication,that will stand

against continous litigation,and expense.
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Sec.8.
WATER RIGHTS.,

Water rights originally began,on the Provo, with the
begié&ng of irrigation,in the early settlement of this
Btate.

The Constitution of the State Of Deseret made no
mention of water rights, but the legislature made grants
to the use of water, _

In 1851 Congress created the Territorial Government
of Utah,but made no provisions for the use of the waters
of the territory,but the legislature continued to assume
the rlght to dispose of water. It also passed a law deleg-
ating this power to the County Courts of the severa count—

the District
les. organization ofNorth Union Irrigation Company /and to the
Districts
Frovo Bench Canal Company/&re examples of record under this

system,

A new irrigation law was passed in 1880,which provided
a aystem of nupervisiogaaéﬁgzégngguafg;gugé?g;eiting of iix
tltles,and the recording of rights. It also defined the
Primary and Secondary rights, All of the provisiens of
this law were never fully enforced,

" One principle of this law has lived,however,and been
reenacted and its principle extended in court decisions.
This 1s the deflinltion of primary and secondary rights."

" Primary rights lnclude all rights acquired up to the
time when the sum of the rights equals the average flow
of the stream at low water stage. Secondary réghts are
acquired to any supply in excess of the average low water
flow, and are subject to the complete enjoyment of the
primary rights. Whenever there is not enough for all the
primary rights,the flow of the stream is divided among
them pro rata. when there 18 more than enough for the
primary rights,but not enough for all the secondary rights,
the excess over the primary rights is divided among the
gecondary rights pro rata."

No further irrigation legislation was enacted until

L897. Utah Became a state in 1896 and the Gonstltution
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adopted Article XVII (Existing Right Confirmed) "All exist~
ing rights to the use of watmx any of the waters in this
State for any useful or benificial purpeose,are hereby recog-
nized and confirmed."

R By the revised Statutes of 1898 section 1265,and by
our present statute sectlon 1288x27 the law of Priority
Among Apﬁropiators is defined ag follows:=

p Approéiators shall have priority among themselves
according to the dates of theilr respective upproéﬁations,
so that each approé@ator shall be entitled to recefve the
wholé supply to which his certificate entitles him before
any subsequent approgﬁator shall have any right; provided,
that whenever the natural flow of any streamn shall have
receded 1n volum® in the annual low water atage,thien the
rights of all users to such flow at such mtégo ahall be
deemed to be equal as to priority,and the water, when at
or below such stage, shall be apportlioned pro rata among
saild users. But in times of gearclty,while priority of
approyﬁnt&on shall give the better rights as between those
using water for the same purpose, the use for domestio
purpogses shall have preference over use for all other
purposes,and tke use for apgricul tural purpoges shall huave

any
preference over use for aAx%x other purpoge except domestlioe

e,
and to the quantity of' water an uquwuﬁhdmr Le entltled
note; knxkixktahxpagexidvxy footnote 1266x6 Roe LOOY
"Only eutitled to what he needs Though one upppog?utos
a speciiic quanlitly of water for a specifile purpose,he is
entitled to such quantliy only as wilil satdleyy the purpose
for which the uypruﬁ?ution was made,"
"Keasonable necessity and reasonable uges An Mu*r'ux{l ahor
of" water is not confined to an approlﬁeddun pinply for the
amount of Jland Irrigated during the f£irsf. yoar of hip diverw
alon, The extent of an uppro#ﬁutﬂon of water is determined
by the reasonable necessity for the use of Lhe water,by lhe

intention of the upprudiutor,fo]lnwed by reasonable diligence
(57)
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(4
in executing such intent,and by the benificial purpose for

r
which the approgiution is made,"

"épproéaation and use. The right of a prior approégator is
fixed by the extent of his approﬁ?ation for a ben@ficial use,
and others may subsequently appropﬁate any water of the xx
stream not so used by a prier approéﬁator. The right of the
former being thus fixed,he cannot enlarge his rights to the
detriment of the latter."

And also note 1288x20 R.S. 1907,

"BenQQ;cal use. DBRengfical use shall be the basis, the measure,

and the limit of all rights to the use of water in this State.,

The State Engineer clearly summariZes the necessity of a
definition of water rights,in his report of 1902 and 1903,
page 16,from which T insert the following;

" The definition of existing rights appears to be of first
importance, This 1a not only necessary to pacify present
ERRAXIARNEX contention,butl to prevent future conflicts and
encourage further progress. Ther¢ can be no safe basis for
future work before existing rights are known and made of'
public record. All future works and rights on existing
systema must be based on the remnant of unapproéiated
water of these syatems. The extent of this remnant can not
be agcertained before the measure of unapproé?ated wvater
lg known ,and the sum of the existing rights dis the measure
of the approd;ated water,it is evident that the extent of
the remnant can not be known before the existing rights have
firgl been determined.

To defer the definition of these rights is not only to
prrolong the present general conflict,but to extend the cause
of contention by permitting the number of uncertain rights
to dnerease. In the meantime all plans of betterment must
of necessity be baged on no better foundation than that of
the uncertain rights,and be liable to the same digturbancex,

litigation, and loss that involve all present undefined

righte,"
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Sec.8.
The State Engineer of the State of Idaho in the
Ninth Biennial Report adds his testimony along this line

as follows;

"Plainly the intent of the law is that an approﬁintor
shall recieve a decree for the right to use such an amount
of water as he needs and has actually used and no more.
This i1s the plain intent of the law without question. The
actual results,however,ar far otherwise. Frequently it

happens that the parties in the adjudication suit will

Stipulate into the record a duty of water far in excess

oI _the aotual needs of the land,and all parties will recievs

& decree based upon this artificial and excessive duty of

s _In some notorilous instances evidence has been intro-
duced by all parties making exorbant claims as to the
amount of water needed,such claims as could in no instance
be supported by the best authorilties relative to the duty
of water. The result is that all of the approﬁﬁators recieve
o decree for a quantity of water in excess of their needs,
and sufficient Lo exhaust xm the waters of the stream under
adjudication,"

And In speaking of the legal problems growing out of the
uge of water the Stabe Engineer wrltes,which clearly defines
our present condiltilon;

" The legal problems growing out of the diversion and use
of° water for irrigation have been and are still most rExrpX
perplexing. QxR QRIRgxkpxiRaxiarkxrEfxRRapxdERXBX Owing to
practically all lack of precedents,except thosffurnishod
by the pueblos of Mexico,they have passed and are still
passing through a period of 'ecut and try' develdpment 5
which hag naturally resulted 1n confusion,uncertainty and
litigation with each step of progress,”

Outl of all this labyrinth OFcourt decrees and stipulat-
lons,with the law and the SupremeCourt rulings' hammering

on," beneficial use as the measure s® and limit of right
on the Provo
and Litle,there stands but one case/that has seemed to have

percieved the intent,and found and decreed accordingly.
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This case I ® cite as particularily worthy of mention:
In the adjudication of the Upper Provo River,the Hon. Judge
Dusenberry,in the findings of fact and conclusions of law,
PAREERAER X8 ,Rimdxzx finds and decrees,

" That a cubic foot of water per second for each sixty
acres,is necessary,to properly irrigate the lands irrig-
ated by the plaintiffs.,"

This section clearly defines the extent and limitations
of water rights,and which 1s so specifically stated in the
findings and decree of the Court in a former case known as
the "Morse Decree" paragraph XV and which has heretofore
been ingerted under section 7. And which is so forci&bly outlined

)

by our present statute, "benificial use shall be the basis,

the measure,and the limit of all rights in this Btate,"

The maln questions before the Court for determination
in this casge are, first, the extent of benificial use of
the primary rights, second, the average low water stage
of the Provo River,and third, the flow of Provo River that
Iy denoted as "tlimes of scarcity'

Hereinaf'ter under gection devoted to the duty of water
I give an approximate definition of the extent of the
primary rlghts, which is subject to trial until a final
determination can be mado,

Plate III and Table III give the average low water stage
of the Provo River in the Utah Valley,this data and the
chronolocical Table II show the d?tes this stage covers.

Webster defines scarclty as ¢ Smallness of quantityx
to the wants or demands: deficlency: Lack of plenty." I
interpret the meaning of the statute to be: a deficiency
that will cause a material loss or a permanent injury to
the agricultural interests if continued over any consider-
able time. In the Utah Valley,the requirements of crops
demand an application of water at times not to exceed

fourteen days,and the irrigating season must continue to

nearly the first of October,and the last complete irrig-
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ATION,cannot be esrlier than September 1O0th, then "a time of scareci ty"
may occur prior to this date of September 10th.
This question will bear great consideration,and to fix a
quantity at this xkx time without a definite determination of
economic use,is rather a matier of conjecture, but rather than
avoiding this matter or leaving it open,Isubmit my judgment es follows:
When the Prove River has remeded 4o and is below an amount
that will supply to the primary rights,a quantity to maintain eighty
per cent of the amount hereinafter found to be the extentof the
aconemic duty rights,before September 10th.it is then "a time of
searcity", and is subject to distribution according to the "preference

rights".
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At the conclusion of this section
I wish to impress upon the Litigants:

Your right and title to the waters
of the Provo River is limited by the
extent of benificial use,under the
specific conditions set forth in this
gection, and whileh is so well defined
by the Hon, Judge Morse.

No Matter what your custom hag bhee=
in the past,or what amounts you have
used,or for how many years,whether it
be one or fifty, neither time or quant=
1ty,will be a factor in the final det-
ermination.

Under the laws of this State,by
equity,and by right,you will be given
the amount to supply your reasonable

necesslties,no more, no less,




Sec.9. THE DUTY OF WATER.

Duty Defined: The duty of water in irrigation is the area
of crop which can be matured with a given volumn. It is the
greatest area a unit of water will serve,under practical
management,and insure successful crop production.

This term is expressed as a 50 acre duty,a 60 acre duty,
meaning 50 and 60 acres respectfully per second-foot of
contin%us flow.

Factors affecting the duty of water:

a. The kind and peculfdrities of the crop. Crops of differ-

ent duty requirements throughout this district are diversi-
fied in all sections,and varying in different seasons. An

area of alfalia or sugar beets of this year,may be next season
planted to graln or orchiard. With this Rxskex condition this
factor must be considered to cover a general adequa%- amount
covering the general practice and kinds of Crops.

bs The physical character of the soil. Sandy and loose soils
require more than the clay and denser soils,

cs Depth of solls Shallow solls require more than deep soils.,
ds The character of the sub=soil. Subsoils that affect drainage
to great depth at all seasons,require a less duty than sub~sodils
that become saturated by application of irrigation water.

e. Frequency of Irrigation. The losses by necessary frequent
Irrigation are greater than were the applications made at
greater intervals,

f. Xxmgurrzy Amount and disgtribution of rainfall.

g. The amount and time of applying water sand the length of run.
Water applied in the night 1s more efficient than if applied in
the day. Water applied during the early growing season,keeping
the soil to high moilsture content,increase the duty of the
availlable amount in a later period.

On a shallow soll with a porous sub=soil the duty of water
varies with the amount applied and the length of run.

Fig.ls repregents a cross section of a fiald ( vertical scale

exaé%rated) lrrigated by the flooding method 1t requires .3 foot

for a complete lrrigation,or to bring the soil ABHI to full
(43)
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moisture content,and provided an even distributien could be
made. With an irrigation of four heurs duration,the loss by
percolation is represented by BDI. The average depth of appl-
jcation is considered as one foot. The depth applied at HI is
.3 foot,then the depth applied at AR AD is L.7 feet,xx were
the percolation uniform throughout the whole run. Were this
tract divided byanother cross-ditch at G,the the loss by deep
percolation is BCE and EFI,and the amount of loss EFCD is
illiminated,and the amount applied is bul two-thirds the
gmpik amount of application when the irrigatien was ﬁuaa in
one run.

And with thls sane gsoll,a shallow soll on & porous subw
soll, the application of 1.7 feet at AD,and the application
of .3 foot at HI,12 hours after the irrigation or when water
ceases to percolate into the subwsoll,then the amount of wtaer
at HI and AB is the same,that 1ls to aay the applleoation of .8
foot 1a just as efficient as the application of 1.7 feet,

Thie i1llustratlion 1s assummed,but which la a common condilts
ion,and show fairly lhls factors determination on the duty of
water.
he The Climates
1. Method of applying water.

J» The Tillage Practlce.

k.The time of hurcest.

1. And lastly,the sklll of the lrrigator,the greatest ol all
faotors delermining the duty of water.

With all these factors affecting the duty of water,it 1s
not posseible t;eéhy definite amount whioh should be used by

are determined
each systemmrtik untll the basle factsjand Lests are made
mimact, But at this time 1t 18 possible to specify a duty that
wlll be applicable temporaély and which 18 given with the fol=
lowing conditions imposed:
a, It must cover the general crops,the soils, and the condlitilons.

b. It assumes that all irrigators are competent and diligent.

o
°

It leaves no risks to the primary rights.

d. Is a falr and a reasonable amount,and does not admit of a
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/ogugggﬁfFiciency.

The question may arise,why do I assume the skill of the
irrigator to be perfect? Ior this reason, the skill,the care,
and the diligence of the irrigator,is capable of the highest
efficiency,and is required by all users of water,"used econ=

omically without waste,and with cdue care."

It 1s not a physical
fact or condition impessible of remedy.
(4 F
The water sugly is a fixed quantity,and wholly insuficient

for the area of land,the irrigator who has been ugfluog a one=holf

duty is depriving an equal amount of land of a water gugdys supply,

Pending the final adjudication of this cage,and the determination
of the exact and proper amount;?%gsiiiggation,a tentative duty
must be in vogue, a definition of the primary rights as against
later approﬁiators,and the distribution of the river flow when
the amount is greater and when less than the primary rights.

The actual irrigated area,coupled with the duty determines
the rights of the defendants.

The basis of allot4ment is the drrigated acreage with it's
necessities,computed on the Net duty (N.D.) The total amount
allowed at the measuring station is degignated the gross duty
which includes the net duty plus the losses in transmission,or
the net duty less the inflow between the point of measurement
and the point of use. Losses or inflow ghall be for canal and
main laterals,but no allowance should be made for farm distribw

utiones
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With this metdod it will be possible tu give to each system
a relatively proper net duty,and wille coerrecti ihe exlsting dif-
ferences experienced by not taking into account the losses in
transmission,or the inflow. )

ion

The allowable losses in transmiss should be determined by
actual test,with all the system in perfect condition,in good
order and repair,and in no case,even after determination should
a loss be allowed of mere than a reasanable and practical amount.

The amount of inflow should be determined by actual tests,
at such times as may be necessary.

In this discussion there is recognized two distinct classes

of agriculture,viz; extensive farming and intensive farming,and

with each class two distinct seasons,

Extensive farming embraces the Provo Valley and all the lands
above the mouth of Prove Canyon., The individual ownership of land
is great,averaging more than one hundred acres,the crops are of
low profitable returns per acre,the irrigator cannot be with each
gtream of water constantly,night and day, and therefore the irrig-
ated area per unit of water is less,and the water duty cerrespend=-
Ingly lower. In this section the general adaptability of land =&
and climate is for raising of grains,hay,and pasture. The season
for the hay and gxaixs pasture lands extends over four and one=-
half months,from May lst,to September 15th. The season of irriga=
tion for grains begins on June 1st. and ends on August lst.,a
perlod of two months,

Intensive farming embraces the Utah Valley. In this district
the individual ownership of land is low, about twcnty acres, the
irrigator 1s able and by the kind of crop is necessaily with
each lrrigation constantly,attending to distribution of flew,at
all times,night and day, The crops are of highfﬁarketable value
per acre and warrant greater expenditure in production that the
crops in theextensive districte Under this care a higher duty
may be maintained,and the quantity of water not dolng a full

effiiclency is reduced to a minimume

The staple crops,are grain, alfalfa, sugar beets, orchards,

() E o




Sec.q.y- (
berries,and truck,all of which require more frequent irrigations

than the crops in the extensive district.
Twenty-five per cent of the area is sé%eptable of cultivation,
during the greater part of the season.

The amount of water necessary by irrigatien for maintaining
a sufficient quantity of moisture in the root zone,under proper
and practical farm management and conditions,is designated as the
"utilized amount,"

The amount of applied water,under proper conditions, less
the "ulilized amount 1s"loss'

The amount of applied water less the"utilized amount" and
less the "loss" is"waste".

Where by location a canal system can by application of water
to an amount of more than the present actual duty, store in the
goll,or create a system of spring and seepage to be used by a
lower canal,so that the ldentical water is stored,or is used
two or more timpu during the same irrigating season,all of the
amount above the present "utilized amount" and "loss" may be
olassed as"permissable approplation.”

Any water that passes through this river system,without
doing,by proper regulation and manipulation,it's full and com=
plete maximum duty,the amount less than it's reasonable pessibil
1ties 18 misuse or "waste" and is subject to approﬁiation.

To explaln the meaning of the word"manipulation" and it's
relation to duty,Il gilve the following example:

Were the quantity of water in the Utah Valley enoughk to
supply prilor to August lste. a 60 acre duty,and the quantily of
wvater in the Prove Valley was enough to supply a 40 acre duty,
and a portion of the flow ef the Provo Valley was diverted te
the R Utah Valley directly,then the duty of this water would be
lese,than 1f used in the Provo Valley and returned by seepage to
the river and used again in the Utah Valley.

There 1s however an exception to this rule of "waste" viz:
Immediately after a heavy rainstorm,inflowing water from minerw

allzed land render in gome cagesdthe stream unfit for use, in

th
this instance il is diverted to Agke and is "loss.,"
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Figure 1. Vertical scale exagerated,
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The duty of water in the in the intensive distriér Xat
isthe "ut$lized amount"plus the "loss",or, the"applied amount"
less the "waste."

The duty of water in the extensive district is the "utilized
amount! plus the"loss" and plus the "permissable appropiation'
it is the appllied amount less the "waste".

This brings us directly to the fact;the duty of water in
the extensive district,is a variable quantity,both in amount
and polnt of time,and 1s shown by example:

The duty of water used intensely under the Wasatch Canal ig
is "D",water used in excess of this amount and a portion of the
"logs'y used before August lst, returns by seepage and percolation
to the lands lower in elevation,then the permissable duty to this
date four-fifths
BRR&E may be as lov as/ tawmtiMxxiexD, but after the time say Augs
ust lst. that the return of the water used in excess of D does
not reach the lower user before his irrigation season has closed
then the duty for this canal is D.

The duty in the intensive district is at all timé‘D,and the
primary rights are entitled to this amount as against all later
approplators.

The primary rights in the extensive district are entitled to

four=fifths
a duty’ﬁW@Qﬂﬁﬁﬁdﬁ D up to August lst. as against all approﬁﬁators,
and after Ausust lst. are entitles to a duty D as against all
npproﬂﬁators k not iIn the primary vights,

In case of insuf'ficiency of flow after August lst. to supply
all the primary rights,then there is no priority among the prim=
ﬁ\rgirr:Lrggg‘rf;;,cutri(i’eesa(i&1%1::35’1,1'101, shall operate pro rata aceording to

In this sectlion and hereafter the term"duty D" is used as
the gpecific and economic amount necessary to that particular
aystem in question.

The time to which a system is entitled to a low duty depends
on its location on the river system,being earlier, as the locat=
lons approsch the head of the river. It is possibly a fact that
water used on the higher lands of the upper river in the early
season flows through a number of syétoms before doing Xxxfx ik

1t's final duty in the Utah Valley.
(49)
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Sec.9.

This %Xx condition is very noticable in Table I.

This report is confined to the lower division of the Provo
River,and will discussess this topic within the limits imposed.

The poiny know as the "Upper Midway Dam" is the natural
dividing line between the UpperiiXEPLower River. And at this
point the normal flow of the river does not exceed the reasonable
necesgsities of the approﬁ&ators,the duty during only flood seasnn
is as low as 4/5 D,then all of the parties taking water at and
above this polnt have right and title to all of the flow,as
againgt all lower users up to the date of July 15 (the approxim-
ate limit of permissable approﬁiation),and after this dale their
title and right i1s a duly D. That is to say the water users at

and above the Upper Midway,as against all apprgpﬁators,are entit-

led to a4/ D up to July 16,and after July 15th to a duty D.

The tentative duty of water in the Utah Valley. Tn this divis-

ion ,excepting the land under the Fort Field Bitch and the ILake
Bottom Canal, generally;

The soill 1s a loose loum.

The subsoll 18 porous,

The orops are diversified.

And complying with the duty requirements heretofore set forth
the net duty for the lands,for the season up to July lst ( the
seagon of first watering) with the relative amounts of applica=
tion and time 18 ag follows;

One=fourth area cultivated,requir&ing Watcr every fourteen days
«4 foot deep== a duty of 69,6 acres. Brops included in this
class are,sugar beets, orchards, corn,ect,

One=fourth area,uncultivated, requirging water every fourteen
days, .6 foot smmp dn depth,-- a duty of 65.8& acres. Crops
lncluded in thils class are,alfalfa,grain,ect.

One=half area,uncultivated, réquir%ing water every seven days,
.3 foot in depth, a duty of 46 acres. Crops included in this
class are,orchards in harvest time,-berries,truck,potatoes,ect.

An average net duty of 66 acres per second-foot.
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The soll under the Fort Field Ditch is a uniform clay loam,
of fine texture,and rich in humus. The subsoil affects good
‘dralnage over the sreater area,

The duty under this ditch is 80 acres per second-=foot. o

appreciable difference exists between the net and gross duty.,

The so0il under the Lake Bottom Canal is a clay loam,some areas
a heavy clay, all rich in humus. Ground water is near the‘surface,
and the greater part requlring drainage.,

The duty under this canal is 100 acres per second-=foot. There ig
& conslderable inflow into this canal,the amount of which I do not
know.

In this summary of water necessary for the "Defendants" in the
Utah Valley,the First Ward Pasture Tract ig omitted,on which T
have not sufficient information or belief to base a tentative
allotment. Thils tract uses some water from spriﬁ% and the East #
Dralh which is uet included in the natural flow of the Provd River
as outlined in this report. This tract also uses some water from the
Factory Race on an nreq;tho extent of which I do not know , whi.ch
amount of water can be diverted from the Factory Race after being
used by all the power interests excepting the Smoot Lumber Comm
pany. And considering the Smoot Lumber Company as using all the
Flow alloted this area would then be an addition to the amount

in the "Defandants righte."

For pensral summary of amounts to the “Defendants” rirhts in

the Uteh Valley cee 'able XV,

(61)




{2

Secs 9o Table XV.

Note: In the compllation of this table the gross tentative duty is
given,to be used until the transission losses and inflow have been
determined.

"Season, April lst to July lst."

Name of System. Acres Irrigated Net Duty Tentative Amount
Gross Duty.

Provo Bench Canal &
Ir'riga-tlion Co. l'll".!l..ll4355 4 8 4 s 0o 55 CIN0 N BN ) 50 LI R R ) {?(3.06 s;:(“
BIMpane augNe an il GO 1 an Vi e A e B B B O s s LG 0a
Wheyeroe et Whatilora CEreel b0 P Lo anoaio B aaaoonnn S0 o aaoan eyl
BAYCO s S SR i oty tpaiwna LQBIR Sttt 1o BR s s o B0 bttt .18 "
I{iver‘ Bottonls LI L IR R AR I O S S I ) 516 LT R RN R R B ) 55 LI L R I R ) £30 'l'....'lolsg !
Dr's’ Cree]( .‘Il‘l‘l.lll."l4' 506 4 00 00 00 e 55 L IR0 RN R I I I ) 50 ‘.Ql"‘ll().ﬂle “
I“Or’t‘ 1“ield B 0000 00 00 0 00 2 e 574 LINL RN RN IR R Y I Y ) 80 0 0 0 000 80 LI IR RN R B B N ) 7.1‘3"
Lal(e Boltltom ....llll‘l..'.‘.lzrzs .-..’00.0100 ll..‘.l‘loo ..l..ll.lz.?s "
spr‘ing Creek 80 00 200 0 00 0o 27(5 8 00 20t 55 LINL L B R Y 50 LU S R B R Y ) 5.52 it
West Undion,Smith Carter

Ditchl.‘...I..Q.O.l.l.l.lgoo 8 0 002t 65 LR IR R 50 l.l'll..sa.oo it
Provo City---o.-¢-o0300-1-003192 s e OO sannssea DO seveness 05,84 it
Total..‘...'l..‘.‘...'l...'14’290 ......II...I.I...lllll‘.l....‘.26£3l75 "
Machine interests below the mouth of Provo 0anyon..seeseesssseses 19.30"
Provo Reservoir Company,Blue CLIFF TAt1e «seesversnsssssnsnesssss 115 "

TO'L&]. lllu.00no.lutl.l.l.ll.nlil.!.l!..ta|Cl'.llolll0lolo..to.0-1028‘\).80

Note: The machine iInterest are given in a later sectilon.




Sec, 9.
Water Duty in the rrovo Valley, below the Upper Midway Dam.

Hay lands require to be well watered until about about July
15, thetime of 'first cutting! During thetime of July 15th to
August 10th, the hay lands are not watered,but after this season
of *first cutting® they are agan watered for fall pasture. With
this practice the divensilons apﬁear to be intermittant.

Heretofore in this Report a provision has been suggested to

allow a 4/56 duty to August lst, and after this date a 4/5 duty

may be allowed for a period,providing that the amount of water used,

between Aug. lst, and August 20th,and between August 20th and
September 15th does not exceed a 50 acre net duty.

I have not sufficient reliable data on the area under the
canals in this section to formulate a table showing the amount
to be allowed,but' T submit a rule to be used tentatively for
the geason of 19185,

The water users in the Provo Valley below the Upper Midway
Dam,may use for the season of 19156 the following amounts of water:
For the lrrigating season to and including Aug. lst a net

duty of' 40 acres per second foot,from Aug lst to August 20th

an average net duty of 50 acres per gecond=foot,from August

20th to September 1lBth an average net duty of 50 acres per second=
foot. During the timee of Aug. lsts,to August 20th, and August
20th., to September 16th, a lower duty may be used for short
perlods, but in no case shall the total amount exceed in either

of these perdiods a greater amount than a 50 acres net duty,
Providing, that the flow of Frovo River in the Utah Valley will
supply to the primary rights a net duty "D", and in case this

flow 18 deficient the users in the Prove Valley and the users in
the Utah Valleyshall operate pro rata according to their respective

duties "D,
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In this general discussion of water duty,it is to be
borne in mind,that no specific scoil survey exists over the
areas in question,the amount allowed,with two exceptions, is
based on a low duty soil, Ther are,however, areas Eﬁitnen
do well on a duty higher than theduty herein given, I have
no knowledge of the extent of these areas,but I call attenfinﬂ
to the main tracts,viz;

and Soukh westelt
The Northmr%1part of the Provo City Irrigation System.
The Hastern part of Provo Clty.
The Northern part of the Prove Bencha
The Southern part of the River Bottoms.
The land near the termlinus of the West Unlon Canal.
The lower land of the Upper Iast Union.
The Northern part of the Timpanokus Canal,tract.
Part of the lands under Dry Creek.

Sometimes when the flow of Spring Creek is not utilized,
water 1a diverted over the Lake Bottom Canal Spillway,and aik
allowed to past down the river bed inteo the Utah Lake unused.

The Take Bottom Canal,and other lowlends along Spring
Creek,de nol use,end do not require an amount of water after
August let,that 1s used durlng June and July, on these low
land a moderate amount of water in August,insures better
maturgty,and ripening of crops. In the perlod after August
lat.the Prove River xx reaches its lowest stage,and in some
geagons 18 inadequate to supply the proper amount to the
canals depending on direct flowa

At presgent there is no means of control between the Spring
Creek and the main River,and to remedy thils condition,I suggest
that the "brown Diteh" diverting water from Spring Creek in
the Forsyth property,be enlarged and continued Rasterly alonﬁ
the State hipghway to TFrove River to a point above the intake
of the "Tanner Race",wlith this improvement the waters that '
have in the past been allowed to escape may in the future be
utillzeda

At the lower end of Spring Creek,near and below the

Splllway of the Make Bottom Canal heads "Jacobs Creek",with
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water sufficient to justifly construction of control channel
leading to rlver &m® and Fort Field.

Generally for a few days each year a part of the natural
flow of the river is necessarily allowed to pass the dam of
Dry Creek to supply the Fort Field,by the control chamnnel
from Jacobs Creek, thés water may be used on the higher
canals.

Table XV,page 52, is intended to be used only to July
Let. ,hovever, this table may be continued inte July,it is
believed that after the use of this table for a time,znd
with the co-operation of the water users, a distribution
may be made that will give better results Xzxkm than we
could expect,without a try-out under this system of acreage
and requirementy,for this reason a late season sebse duty

table 18 nol here submitteda
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I advise the parties to
this action: make a determin=
ation of your water duty;estab-
lish the extent and the limit
of your rights by benificial
usejacquaint yourselves with
fhe detalls of crop require-
ments; do not,always, irrigate
simply because "its your turn!

If you have used a thirty acre
duty for forty years,do not be
led to believe,that, you can
continue this practice if a
8ixty acre duty will produce
the same results.

Because you may have never
owned alantern,watered all night
nor a Sunday,does not deduct |
from the requisite that every
stream must be usedbpenifically
without waste , twenty-~four hours

of each and every day.
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Sec. 10,
MACHINE RIGHTS.
The ‘Eovo Pressed Brick Company made application to the State
IEnginder, No. 1221,on February 28,1907,for 100 second=feet of
water for power purposes.

The Provo Resevoir Company,made applicatlion to the State
Engineer,No, 2077A~Q,September 15,1908,for water to irrigate
1and§. i

The County Court of Utah County on June 6th 1865, Book A,
page 267 Records County Court,upon petition,organized the Provo
Bench into an irrigation district.

I am unable to fiind of racord the organlzation of the North
Union Irrigatilon district,however, in Book A, page 267 Records
of the Utah Ceunty Court,this distrliet makes report to the Counrt
1t 1s therefors qulet probable this déstrlot was organlzed priler
to June 1866,

If the organizations of these dlstrlots carried alse a valild
grant of watenthey may be conaldered as lawful appruﬂlmblunn,dnd

ara to be recognized na such,with thies inference, and with no

e s

requantiol the Frove Pressed Briok Company to maintaln the amount
applled for in applicatlon No,l221,and also admidinu the questilon
of '"Higher Use' as a factor,l made dlstributlon of weter during
the season of' 1914, Contlnulng this Inference I have,hereinafter
designated the organlzatlon of these districts as "the appllcaw
tion of the Prove Benoh Canal And Irrigatlon Company."

The Prove Bench Canal and the North Union Canal Company,
consollidated,and bullt o canal,and in 1878 Inlarged 1t to a
capaclty to irrigate 1ts whole aren.

Part of the lands under the appllicatlon of the Provo Heng;oir
Company,lie under the system and under the applicatlion of the
Provo Beneh Canal And Irrigatioh Company. And the Provo Rnnﬁ&oir
Company 1s supplyling some 1,600 acre shares to these lands,and
there stlll remalns some 900 acres non-~ilrrigated.

If these application are all valild,and admitting the question

of mixgmx higher use as a factor,then the application of the Pree
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of the lands under the application of the Provo Bsnch Eanal and
Irrigation Company,are entitled to water supply as against
the application No.l221.

It matters not,with the question of right or title,as bet-
ween the land not irrigated,mx@#wxxikm and under the application
of the Provo anch Canal And Irrigation Company ,and the applice

ation No,1221,as to which canal shall transmit this water.,

The foregoing explaﬂins my understanding of the facts on
this pmit peinl,and why in the distribution of Provo River,
during the season of 1914,that, the application No,l221,was
not admitted toparticipatlon according to the demands of the
application.,
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This question is, however,purely a question of law for
the Court to make determination.
If the title is found to be with the land,it will also be
necessary to find which canal shall transmit this watter, tie

: = Gl
Provo Bench,or the Trovo Resevoir.

Frovo City has assumed to own the waters within its limits,
including the Machine Interests Rights,by what authority or
under what grant this assumption is made,I am unable to state.
I have been unable to find any legislative or probate court
grant of water right te Provo City. ‘

Provo City has made grants to the Machine Interests,by
what right or powwr this has been done I do not know ,one
wrlter In discussing this practice asks the question® "Why

do they stop at granting water rights,why not, also,issue

patents to land?"
e xaoxbe xRN 3Ok 38R BTGNS @, IABIB RN i bbbk Xk vacbar
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A person acquires right only to the use of water for his
purpose,and does not,and cannot ever come to absolute title,
Woter may be used for power,for irrigation,for sewerage,ect.,
but in no case does the lord or tenant,acquire any rights more
then to that use.

If A has a right to the use of water,he may assign that
right of use to B, but the absolute title always remains
with the public,

In the category of vater rights there are no such terms
ag lansov,lossoo,owncr,cot.,but there are terms of assignor,
aagslgnee ,approplate for use,has right to the use of, ect.

In my opinion,the water rights of Provo City and the Machw
ine Interests are separate and abart, and it ﬁ&”bﬁiﬁfon

khe Machine Interests,their successors,or assigns,in the
enjoyment or in the assignment of the right to the use of the

Factory Race water, need be little concerned,in either the

approval or dilsapproval of Provo Clty.
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Taking the customary usage and allotment,the Factory Race
has been supplied with 45 second-feet of water ,with this amount
during the season of 1914,there has been no complaint of short=
age,or call for an additional amount by any of the mill inter=—
ests,and for the purposes of this report this amount will be
used as the proper allotment.

Assuming this right covers only the xi¥¥® time from 6'c!
clock a.ms to 6 o'clock p.m. of the six working days of the
week,and which 1s equal to a continuous flow of 19.3 second~
feat.

The Provo Desevoir Company as a successor in interest to
the Blue CLiff Canal Company,has right te 2.00 second-fest
nights and Sundays of this Factory Race water,which is equal
to 1,16 second=feet continuous run,and which they have used
as continuous flow the past two seasonsa.

It has occured in the past "in times of scarcity" that
all of the flow of the Provo has been used for irrigation and

domeatic HXMX purposes.
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Power developed by Factory Race and Substitution.

Taking as a basis of Righ% for calculation 19.3 second-
feet,and the "heads" of the different mills the power develw
oped is shown by the following table,
Theo. Actual H.P. Cost per M.
Name of Milli Head H.P. at 807 Rff. At $4. perH.F.

Prove Pressed
Brick Coss o o v o W14 o o ¢ 30,70 . . . , 24,56 . . .$98.24

Provo Ice & Cold
Storage Cos . « .. 14485 o o 31485 o 4 . 4 256,00 . . $100.00

lloover Bros.
J"ﬂll]_ s o . . » . . 8 . .« o 17055 . » a ” ].4:-04 o » 56-16

Knight Woolen
Mi].]s . L] L) . L} . L] 16 . L) . 35'09 L] . L) 28.08 . [} 112.32

Ward &
S 6 a0 e o ol o o IB6AE b0 o o U816 L, 52.64

Smoot Iumber ‘ ' :
Companys » + + . « 14 . , . 30.70 ., , , 24,566 . . 98,24

Total 78,78 161,74 129.40 817.60

And as shown by the total,taking them collectively is esqual
to a theovo&tiéal horse power of 161.74,and allowing the prob=~
able highesi effliciency of 80% equals an actual output of 129.4
horse power, Which if supplanted by electric power would cost
$617 .60 per month,figuring horse power at $4.00 per month.

During the time of July lst to October lst,or when all

of the flow of Provo River 1s necessary for irrigation,it
would be well to make this substitdtion,and taking inte
account that four of the silx power interests do now use aux~
I1llary power,it surely would be more satisfactory to these four
and probably to all during this time to use electric power
solely.

The present instafation along the Factory Race, except the
Smoot Lumber Company,in the utilization of the Factory Race
Water,certainly do not transmit to their line shafts more Xzk

than 65 per cent of their theoretical horse power,
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Secs 1ll,
UT AH POWER & LIGHT COMPANY
Pfdég Canyon,

The Utah Power & Light Company diverts the greater part of
the Provo River by means of a timber dam,located about five
miles above the mouth of the Provo Canyon,

From the dam the water is carried along the North side of
the canyon in a rectangular wooden flume,and is conveyed to
the power house at Olmstead by three circular steel pipes,
and returned to the river above the points of diversion of all caﬂaﬂa
of the Utah Valley,excepting the Timpanogus Canal and the
Provo Res%&oir Company canal,

This company also uses a small flow for irrigation,which is
specified in the "Chidester Decree'.

In additlon to the flow diverted at the dam , "Lost Creek",
"Upper Guard Quarters Springs) and "Lower Guard Quarters Springs"
are diverted into the flumes, And at the Bridal Veil Falls a
pumping plant 1s instaled that may direct a flow from river
into the flume. .

November 6=9,1014,I went over the whole length of flume to
determine the "point of minimum capacity$

On November 9th,l9l4,after the rating No.4 at "Donnons", at
a polnt 300 feet below gate house,run of water surface was 75'S
04656 foot below top of siding,and crest of waves 0.40 foot
below top of sldings At a point 271 feet below gate house,
flume appears to have been raised,making é break in grade line
at thls point run of water surface was 0,60 foot below top ef
slding, and crest of waves 0,34 foot below top of siding. This
is "point of minimum capacity! At 130 feet below gate house
surface run of water was 1, foot below top of siding,and x=xxm
marked by a nall,there 1s also a nall at 0,86 foot below top
of slding,xmp mE wave crest is 0,57 foot below top of siding

and marked by a nail,
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At the "Donnons Rating Station" gage height is 0,84 foot
below top of flume,and from this point down to the enlarged
flume near the tunnel the surface run ranges from 0.84 foot
to 1.80 foot below top of siding,.

From the upper end of the enlarged section to the presw
sure box the flum#is built to permit of a small storage for
"peak loads!

The field work on the measuremants of this flume and the
discharge,was done with the greatest care and precision,

You will note from the accompanying details that two
meters were used,No, 1351 and No.1843,both of which were in
perfect condition and fully equiﬁ}ed.

Immediatly after the rating of November 10th,I delivered
these instruments to the United States Geological Survey for
individual ratings by the Bureau Of Standards. I recieved the
Ingtruments with the individual ratings on each in December.

Where the flume measurements were made by both meters,they
were mounted on the same rod,at distances apart of approxim=
ately one~half the depth of flow,and were run at the same time,

Meter No.lE61 was timed by New York Standard Watch No,

6600963,
Moter No. 184% was tlmed by Swiss Movement Watch marked

mVH X o
During all of the time of these measurements in November,
except one watch while making the ratings, I kept both watches
In my possesslon,and on November Ll4th., delivered them to the
Chipman Jewelry Company of Provo,for certifiicate of correct~
ness,which I submlt herewith,.
The discharge shown on the detalls and on the rating
curve are all calculated on the Bureau 0f Standards rating of
meters, and ar?}corrocted for watch error,
For the season of 1914,three ratlng stations were selected.
The Donnon Ratling Station is about 1,000 feet below the
point of diversion, Herewith I submit cross~section of this
station,and details of four ratings. Between the time of July
27,1914 and October 19,1914,the flume near this station was

changed s
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Sec.lls

Ratings Nos. 2,3,&4, when platted for rating curve as sk
shown by "Segment of Rating Curve" describe practically a
straight line,that 1s the discharge varies directly with the
gage helght. Assum%ing this condition to continue to gage
height 5.39,and that an increase in depth of 0,34 foot at the
point of'hinimum capacity' will also cause an increase in depth
of the same amount at Donnons Rating Station,then; the Maxlmum
flume capacity at the point of Minimum Capacity 1s approximat=-
ely 243. second~feet,

The Nunns Rating Station is located about 600 feet below
the pressure box of the Nunng Plant,herewlth is submiltted
detall cross=section of flume,and details of ratinge,.

The Tunnel Rating Sﬂation 1s located about 60 feet above
the spillway,near the tunnel,herewlith 18 submltted a detall
cross=gection of flume,and detalls of ratingss

On November 6,7, and 9, I made measurements of the inflow
to flume as follows:
Lower Guard Quarters « « « « o o » o 0,06 80Cft,
Upper Guard Quarters o sseses sone 0,78 " i
Bridal Vell Falls « o o o & o 4,42 " 5

Lost Creek « o« o o o o0 s o o o0 o _R476 i wt

GBI RTTRT & s aXi R T R RO REEL S
And also measuroed the leakage at Nunns pressurae box which wag
T0463 o0t

Flow at these statlon was marked for future referonce,

On November 10,1014, T vislted, from 9. a.m, to 03230 ams,
Upper Guard Quarters, Lower Guard Quarters, Leakage at Nunns,
Bridal Veidl Falls inflow to flume, and Lost Creok,and find
all flowing tho same as when measuroed,

Gage Helghts at Donnons Rating Statlon were observed as folk

lowa:
Nov 10,1914, Time . Gage Hts
9145 a o o o 4,99
10:00 a « o 0 4.99
10:16 a o o o 4499
10: 30 a o o o 4.99

constant

A+ BXBXAEKE gage holght of 4499 .4 1y rating curve a dilscharge

CF.




Secelles
of 215.3 second=feet,

Caleb Tanner and Theo. Farley Jr, go to Tunnel Rating Stat-
ion this morning to note the gage heights., At 10:30 a.m, T
leave Donnons Ratiﬁg Statilon,arriving at Tunnel Rating Statilon
at 11:30 a,me , Mr. Tanner and Mr, Farley, report "no fluct=
uations" by gage points, three gage nails are set in spillway
and the Stiiwell in flumee

During the time from 11:30 a.me to 4: p.ms SRXNBXX sXXiweik
still=well and gage nails are observed,every two to three min=
utes,and during this time,absolutely no fluctuations occured,
denoting the same flow at head.

The Gage helght was 5,78 feet and discharge 216,34 Bec.feot .

Then the losses In transmisslon are ghown:

Inf'low 215,383 BecIft, Discharge at Tunnel 21643
DR Leakage at Nunng s B3
Total e 8 o @ 2234382 4 " U N e e s RleB

" Losg in transmission 6,46 secondmfeat,
There 18 approximately 3,84 seocond=feot golng over splllway
the remalning 212,85 second=feaot golng through plant on this

d&te.
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Sece.l2,
CHANGE OF POINT OF DIVERSION,

"Any person,corporation,or association entitled to the use
of water may change the place of diversion and may use the xx
water for other purposes than those for which it was originally
appropiated,but no such change shall be made,if it impairs any
vested right,without just compensation: ssstsisssesn" Section
1288x24 Compiled Laws 1907,

I have shown in preceeding sections the effects of irriga-
tlon in the Provo Valley on the flow of the Prove ia the Utah
Valley,and that the lower river is dependant to a great extent
on the amount of water used above the mouth of the Provo Can=
yon,

Any transfer of water right from the Provo Valley or any
point above the mouth of Provo Canyon, to pointSthat do not
contribute an equal seepage supply to the Provo River above
the mouth of the Provo Canyon,diminishfthe amount of flow of
the river to the lower valley,and such transfer impairs a
vested rlghtle

A part of the water applled on lands above the mouth of the
Provo Canyon,that lile adjacent and near the river,finds its
way back te the natural channel very socon after the application,

The relation of scepage and percolating water to the flow
of a lower river,has long been recognized by the Courts,as
ghown by the following:

Tn case No. 957 (Chidester Decreec) the Court finds and dre
decrees, " The Springdell Resort Company" is entitled to 60

minute feet of water,and gaild water shall not be used at any

other place,than on the land of the aBove named parties at

Springdell in Provo Canyon.

And the Court also finds that Joshua J.Mecham et.al,

" is the owner and entitled to the usc of water,which shall

conglst of water directly from the South Fork Of Provo River

cé




Sec.lﬁ.
And the Court decrees; Joshua J.Mecham et.,al, is entitled

to waters to be taken from the South Fork of Provo River,

And in the Stlpulation in this case, " as to the rights to
the use of water by the Estate of William Wrightx#%s it is
hereby stipulated =##iitwstisiss® that the Estate of William

Wright,deceased, d#ts#nruss#® has and 1ls entitled to the use of

water upon the farm and meadow lands belonging Lo said Estate,
In thls stipulation the water is made ARRRRXIRE appurtenant
to the land to be confined to use upon these specific lands,
But in this particular case the Gourt does not include this
stipulation in the decree and findings,Brxfix and finds and
decrees that suttik"is the owner and entitled to the use of
making
this waterjwithout/any reference to the lands,

In the adjudication of the Upper Provo the Hon, Judge
Dusenberry finds; " That the lands irrigated by the waters of
sald river are of such a nature,and -are so situated, that large
quantitles of seepage water fron said irrigation,seep and flow
back lnto saild river,and into some of the canals diverting
water from sald river,after ihe same has been used for irrigat=
lons That sald seepage water flowing into said canals and into
sald river is avallable for irrigation,and in order to make an
equitable dilstribution of the waters of said river among the
persons entlitled thereto,it 1s necessary to measure said water
80 ag to include sald seepages And in the Conclusions of law;
" That for the purpose of equitably dividing and distributing
the waters of sald river so that the parties thereto may rec=
leve for use the quantlty, to which they are entitled,none of
bhe parties hereto shall have the right to extend the use of
the waters hereln awarded to them upon other lands than those
now lrrigated,so as Lo cause the seepage or drainage there=
from to be dlverted away from the channel of saild river,or
from the lands heretofore lrrigated thereby."

This question of change of point of diverslon has been
ralsed by the Plaintiff and by some of.the Def'endants,

In viewing the facts,the findings and decrees of Courts,

and the Statutes on this polnt,1t appears to me as not even

(€43




Secel3.

permitting ef argument,lit seems so unreasonable,and so devold
of a shadow of right to change the point of use to a place that
will dinminish the flow of a lower users. When that lower user

has not more than enough to supply a duty "D".




Secs 13,
MISCELLANEOUS.,

Distribution To Canals, In this district,the Upper Midway

Dam to the Utah Lake,one commissioner 1is necessary, to have

exclusive control of all regulqting and measurﬁing devises

and to make the entire distribution from the natural channel,
This Commissioner will have to deal with a fluctuating

stream,his duties will require a great deal of hard work and

good judgement,he should be given reasonable discretion in

the manipulation and distribution of the water,and should be

supplied with the necessary recording devises, telephone,ect,,

improvements

and should be empowered to make sucg;/us are necaessary for

proper control,

Equipmentd Proper regulating and muuuurﬁing devices should be

installed before May 18t.1916,

Schedules Satlsfactory schedules should be complete in advance

for the whole season,showing the rotatlon and the duratlion of

times

Rotation I have had personal experlence with dally change of

14 hours,18 hours, 8 hours, and 6 hours,and roﬁoommond gonoerally

a dally change of 8 hours,to brlng this olearly to the partles

I give the following pracliocal 111umbration§

Water Schedule of John Doe,for season of 19,

7 days and 8 hours between rotations,

Duration of time 17 hourss Area of tract 20 acros,
Flov of lateral 4,14 socondwfoot gross,

Gross duly 60 acres per second foot,

Time beglning, Time Endlng

Date Hour Date Hour ,
May 1 & & 6300 asMe o » » May 1 o ¢« 11:00 P.M,
May 8 ¢ o 23100 Dellla o o o May 9 o+ 7400 a.m,
May 16, » 10:00 Peille o o o May 16, o 6100 Dellle
Mﬂy 23. . 6’00 Aellile o« o o May 23. . 11:00 Peilley

Graphlic Representation,

000600 HNHE bhomEn A
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Sec.13,
The Tirst and fourth quarters represent the night time,the second
and third quarters the day light,note how well the change ocecurs
and theeven distribution.

This hourly change should be used no matter what e daadly sl

change may be.

Size Of Head. No distributlon should be allowed with streams of

legs than four second=feet,better to use six second=feet as the
minimums The Commlssioner should be empowered where there are a
number of users diverting small heads,to combine them with a

proper slzed stream on rotgation,and In case one party is laolated
he also should be given a propsr slzed head on rotation.
Determination Of Duty. Determinatlon of duty and the sxtent of benw
ificlal use,should begin not later than April lat,1915, The

pergon in charpge of thig work ghould determine the dutles for

each system for both the high and the low water perleds of the
geason,and should revise the tentative duty tables when by

\
actual tests and observation guch change 1a Subgtantiall warranted,

or

Ao this investligation speclal gttentlon fhould be diregcted to

determine the Muniolpal Right or Frovo Cit"WEiﬁb amount may be
oonaidered as a conatant.
speclal Recommendatlon, he Glorage and other waters passing

from the Upper Divislon into the Lower Division has been au source
of uncertalnty on account of irregular flow,the exact amouut hag
been lLmnposslble of determinatlons It i18 therefore recommended that;

The Court order a sultable mnuuuz%]nm device conptructed and
equlp%ed wlith a regloter,to be complete not later than June Lat,
LO1H,

The Concrete rating flume of the Provo RmmJ;oiw lompany ,near
the Wasateh Dam may Le converted into a suppraesged welr for this

purpose,

(70)




Sec.l3,

Raise The Minimum River. In section 14 I have stated that thig report

does not take up the general discussioh of the Provo River,and in
section 1l0,page 61,I have stated in regard to the FactoryRace Water
' 1t would be well to make this substitution',to leave this thought
merely brgghed,would probably warrant scmeone to entertain the idea
that this particular point bears very little lmportance, therefore I
make a brief discussion of the general effects.

The extent of drriguted area in permament agriculture ig largely
controled by the minimum average flow of the sourge of SUPPLY , Prove
iding that low perilod extends greater than the lLimit that crops
willl withstand a scant supply of water. A farmenr plants only to the
extent that he can mature,

Refering to Plate III,you will note the "Mean River" lg well
above the 300 gecond=feet atage to August lat, and that during the
month of September 1t averagess about 306 gecondwfeet

T have shown In red ink on Plate ITI the effect of the use of the
Factory Race Water for irripgation from Auguat. 4th to September &rd,
You willl aleo note there 1g a period from August 14th to 28nd. that
the flow 1a bhelow Lthe generul average ,this perlod of elght days 1s
alno the general averapge period of rotation,or in other words each
Irrdpgator would be for one lrripgation pupplied with a annller
quantity of water than usual.

In practical irrigation with rotations of 7=8 days,a scant supm
Ply on oue of these applioations does not materdally affect the g
general rogults,when that decreased supply does nol extend over a
period of more than Lb days.

In a general deductlon of a river,where the rotation periloda
was 7=6 days,nnd thero wau a Lilme when the flow wan below normal
for a perlod not exceadling 7=8 dage then thie deflelency would be
lgnored,and not considered as a factor in the "Typleal River,"

It 1s advisable in the adjudication of a river to place the
point of averasge low water flow at the hilghest possible polnt.,

It would be absurd to say,that the area i1rrigated under the

"Provo",for April,for June ,for July, and for September,should be

controled by a low period o1 7=8 days duration in Augumt.’und

('704)




Sec. 13,

it would be equally absurd to say that a minimum poirnt should be
the basis of the river to be adjudicateda.

With the addltion of the Factory Race water to irrigation "by
substitution" the period of low flow is cut shorter and raised,
and it brings to use in April,May,June,July,and September, an equal
amount of water to the extra supplied in the X®m period of low flow.,

With this "substitution" as shown it 1s possible to make the
average mean low water stage of the "Prove" to be 300 =305 seconds
feet.
Other deductions could be advanced bya further investigation

along this llne.

("70B)




Sec.ll}.
EXPLANAT ORY

The Provo River,as a river "Typicall "Average! and "Mean"
1s not discussed in this report,it would require three to
four months,at the least, to make AXBRXRXXE complete deduct=
ions, before the final adjudication of this case this matter
should be determined,

There are several other topics omitted in this report that
will also require very extensive discussion,

The measurements,ratings,ect. of 1914,have been forwarded
to Mr. Demming,and therefore are not included in thid report,

In the order of the Court,requirﬁing reports,instructions

were given Lo not duplicate on any part of the mm work,
in discussing only a limited number of the topics concerned,

this report may appear more or less incomplete,

7/
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The Provo River,in this division,ié worth $6,500 per seconds
foot,a total value greater than $3,000,000, which should warrant
the greatest care in maintenance,and the utmost precision in
distribution.

In this division the "Provo" brings to productiveness more
than 25,000 acres of land that yields annulally $l,000,000 worth
of produce.

Then:
If by lax methods.
If by improper distribution of the river by the decree of
the Court.
If by poor manipulation or poor control by commissioner,
If by inadequate equipment,or if by any,or by all causes
the highest efficlency in the eéconomical distribution of Provo

River is reduced,say 10 per cent, then there 1§‘$300,00Q worth of

water pright Aost and wasted,and there is 2,500.acves‘2£ land lying

barren and unproductive,and crop returns are $100,000 less annually,

ey

With this amount of value in tlitle and right,should there be any
hesltancety,in expending {1,500 or $2,000 annually,7 to 8 cents per
acre,for 1ts proper care and distribution? Most certainly not.

This district that depends solely on- agriculture for maintenance
and enlargement,can extend only to the limit of area it places
upon the river,

Past practlces and conditions cannot continue, -

I earnestly say to the Court,and to the parties to this action;
Tt 1a imperative,that you place the duty of the "Provo" at the potnt
that 1t will reach its higheat efficiency,

Concluding I dddgert an extract from "Irrigation Institutions"

" The importance of lrrigation 48 now realized in the West as
never before,and the best elements of cltizenship are endeavoring
to remove the obstacles which have heretofore hampered both public
and private enterprise, The Bast, as a whole,is beginning to realue
the great part which the West is to have in the evenigeéfthe twent-
leth century. Worldwide forces are workling to hasten the day of its
complete development,and the utilization of all its rich resources,

The esgence of the problem to be met at the outset is the control

V4




and distribution of the water=supply,since not ornily the enduring
prosperity but the very existence of the homes created will be
conditioned upon the ability to use the rivers of the region for
irrigation. The diverse interests of individuals and communities,
and even of different states, will all depend on streams flowing
frem a common source. To reclaim all the land possible will involve
thespreading of water over a surface as large as New England witih
lNew York added. Standing now near the beginning of things and looking
down the vista of the future, we can see in the courses of these
rivers the dim outline of a nighty civilization,blessed with peace
and erowned with a remarkable degree of prosperity, in case wise

laws and just policies shall prevail in the years of the immediate

future,while institutions are forming.

But it it be otherwise, il' greed and ignorance are .
allowved to govern, and we lgnore the experience of older countries
than ours,  there will remain to us only a gloomy forecast of

legal,economic, and, posslbly,civic strife."
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Provo,Utah,November 14,1914,
T.F.%entz.
Provo,Utah,
Dear Sir; In accordance with your verbal request,I have this day
tested"Stop watch number 5509953 New York Standarg" as follows; Watch was
started at 11:05 am and run continously for one hour,until 12:05 p.m. and

stopped,it registered 69 minutes 56.9 seconds,or 3.1 seconds slow per hour.

Also at your verbal request I have tested "Swiss Movement watch marked
»VXxe as follows;
Watch was started at 11:056 a.m., and run continously for one hour,until 12:05
pems and stopped,it registered 59 minutes 57,1 seconds,or 2.9 seconds slow
per hour.

In each of these tests the time of one hour was measured by " 21 Jeweled
Waltham Wateh Number 17121788 ,which 1s in perfect condition and is kceping
perfect time.

Resp. Submitted,

Chipman welry ny
Byw=-- W

ompa
/7 Manager,

Observatlon and test made by

Watches delivered and recileved by TH.Wentz,

amnes &
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