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MEMORANDUM

TO: A, E.‘Mc01ymonds,‘Regiona1 Conservator

FROM: K. M. Sandals, Chief, Regional Water Conservation Division
and C, J. Francis, C nief, Regional Engineering Division.

We are submitting to you for review and transmittal to the
Supervisors of the Treasure County Soil Conservation District this
Teport entitled "Survey Report on the Hysham Bench Project, Treasure
. County, Montena," Investigations leading to the preparation of this
material were undertaken at the request of the Supervisors of the
District.’

A preliminary examination was made of this project and a
report of that examination prepared by W. F, Long, Soil Conservation-
ist (Engineer), a member of the Regional Water Conservation Division,
‘under the supervision and with the assistance of Mr, John S, James,

‘ Irrigation Engineer Division of Irrigation (Research).

Field surveys and studies were made and the plan of distribu~
tion and disposal works prepared by personnel of the Regional
Engineering Division, Mr, Roy L, Fox was in direct charge of the
work, under the supervision of Mr, Merritt E. Hoffman and under the
general direction and supervision of Mr, Dwight S, McVicker, Regional
Construction Engineer, Mr, John S,  James, Irrigation Engineer
(Research), assisted and consulted in the work and in the preparation
of this report,

: Local Service personnel cooperated and assisted: The Work
Unit also provided office facilities for field work.

The Montana State Water Conservation Board cooperated in the
work particularly through supplying englneering data and providing
consultation with its engineers.

One could hardly over-emphasize the Importance of the job whict
is the subject of this report. Its broad public value is evident as
a part of the conservation program of the Treasure County Soil Con-
servation Distriet which is, in turn, part of State and Federal
programs for .conserving and using rightly our water~land resources.,
This job is of definite interest to the Public as represented by the
Netion and the State, It is vital to the success of the "Project"
which has been organized by the local landowners: Success or failure
of individual farmers may be determined by whether this job is carried
out rightly and promptly or haphazardly over a long period, The
Project will succeed and be able to maintain its service only if, or
when, the water is available to the lands for production.



The individual farmer will be called upon to bear his part of
the cost of maintaining and operating the project works and he can
meet this demand only from his financial reserves until such time as
he can realize production from the water .on his land. The period -
which must elapse until he can get returns from the water must be as
short as possible, for if it is too long, .it will exhaust the
resourcas of all but these who have considerable outside 1ncome or
unusually 1arge financial reserves.
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FOREWORD

A basic prlnc1pLe ‘of the soil conservation program is to recog- '
nize tho capabilities of each acre of land and to use that acre in
accordance with these capabilities, Land, as a productive resource,
is a complex of soil, water and other factors. Irrigation supplies
any deficiency of water and, with water disposal, makes possible
virtual control of one of the two essential factors in productive
land, Thus, irrigation malkes it possible to develop the full capa=-
blllties of the soil,- ‘

In 2 semi-arid climate, whorc the capabilities of good soil can
be realized but fractionally with natural moisture, the public value
of making that basic resource fully available is, literally, immca-
surable, A rclatively small part of the total value of irrigation
dovelopment is rcalizod by the landowncr: This part can be measured
- although somewhat uncertainly, Ono rough measurc is in inercased

market value of lend; for examplo, this ineroase may be from $20 or
$30 to $100 or $150 per acre, :

thatever this margin may be, by this or any other measure, it
is carned by the landowner only by investment of time, money and
herd work, In this investment "time is of the essonce." "Fixed
costa" such as intereost and project opcration costs pile up while the
land is being brought into adequate production to meet them, Success
or failure of en irrigation enterprise may bo determined by the
length of the "period of develonmcnt" as much as by tho "cost of
water"

An dirrigation project to serve e number of landowners and farm
units, such as the one discussed in the following report, is neces-
sarily a group entorprise. The water users arc inter-dependent to a
great extent, whether or not there be any "joint liability" for
repayment of construction costs. To & considerable degree, the
success of one depends on the succoss of 2ll, » -

- In the establishment of an irrigatlon project as a "going con-
cern”, as an asset to the public and to the individual farm operators,

four steps in development must be accomplished:

Project works must be constructed to make the water supply available'(j>
to the project area: A distribution system musF be provided to make
water available from the project system to each tract or farm unit:

Each farm unit must be developed and brought into production, - With

the accomplishment of these three steps in physical development, a
truly mutual organization must be offected for orderly, efficient
maintenance and operation of the project. : %ﬂ”

. Each of these steps is accomplished through a combinntion of two
factors, technical planning and experience-of trianl and error. The
latter is costly in both time and moncy. To the oxtont that the.
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factor of planning can be effectively applicd in each step, the other
factor will be reduced and ultimate cconomy in time and money '
realized, However, not all contingencies can be foreseen and each
step in irrigation development can be perfected only through time and
experience,. There are many things, such as tho stebilization of earth
- banks and structures, which only time can dovelop, The fact that
there is 2 limit beyond which the time factor can not be reduced,
emphasizes the necoessity of cutting this factor as nearly as possible
to that limit, = '

Inasmich as the Montana Staté Water Conservation Board has por-
formed the initial stép in the development of the Hysham Bonch
Project, somo statement should be mnde of the basic principles and
policies of that Board, es understood by the writers of this report,

The Board was crected to effectuate a state-wide program to
conserve the public wator rosources of the state and make them availa~
ble for beneficial use, This program is distinctly not one of ,
"reclamotion" or of land devolopment; albeit recognizing thet recla-
mation through irrigotion and involving land development is a most
important use of water, ' :

. The philosophy back of this program is that the water resources

of the stete are inalienably public property: And, while the indivi-
ducl mey acquire rights to use water, in moking such use for irriga-
tion he is performing a2 public function, Between the definite public
ownership of the water in tho streams and the private use of that
water on the land the lines of ownership, control and responsibility
. may be more or-less blurrod., 4 step in clarifying these lines is to
assume that it is a public responsibility and may be a proper function
- of a public agency to mnke the water resourcaes reasonably available
for private usec, . Adoption of this nssumption is implied, at least,
in the Montana Water Conservation Program. Such a viewpoint affirms
the public ownership of a vital resource, and recognizes a measure of
responsibility inherent in that owmership, while leaving to private
initiative and enterprise the nctunl use of the resource,

For the Hysham Bench Project the State Water Conservation Board
has planned and constructed works to moke a water supply avzilable to
the project; and, that agenoy will perfect these works as found neces-
sary through time and experience, : Plonning of conservation-irrigation
farm development is provided for in the regular program of the
Trocsure County Soil Conservation District in cooperation with the -
Soil Conservation Service, The District. has rocognized the necessity
of group action to accomplish the intermediate step of establishing a
system for the distribution end disposal of water and has enlisted
the cooperation of the Soil Conservation Service in providing a
general plan for such a system., To meet the obligation of the Service
to provide such technical assistance to the District, this plan has
been prepored, _ : '



INTRODUCTION

-Locaﬁioh hnd Size

The Hysham Bonch‘Projecfvis oh the south side'oferllowstone
Rivor vallej-in southeastern Montana, It includes about 8,500 acres
of land 1ying east,rweét and south of the‘town of Hyshem, in Treasurs
County, Moﬁtana. A gravity canal of the Yellowstone Irrigation Dis-
trict serves land along the Yellowatono,-nbrth of Hysham, and the
"Project" inqlﬁdosblands'lying above, and south of,'the "Yollowstone"
Camal, | :

B Irrigaﬁion water vwill be supplied to these lands by;two canqlé
constructod by the Montann State Water Consefvation Board for the
"Hysham Bench Woter Users Association," Water for these canals will
be suppliea by purnping froh Yollowstone River, Thézmain pump station
is near.the railroad station of Myers in Section 21, T6N, R35E, and e

relift station is located about one mile edast of the primary one.

Project lands include all, or parfs of sections 12, 13, 23 and 24,

'TéN, R35E, and sections 7 to 21, TGN, R3E, and soctions 7, 8, 18 and

19 in TéN, R37E (Mop 1),"
Backeround
In 1947, or early in 1948, the Montana State Water Conécrvqtion j

Board begen the construction of works to make irrigatioh water availa-

~ble to about 7,500 seres in the viéinity of Hysham, This project is

being. constructed by the State Board under contract with the . Hysham
Bench Water Usors Assqcintion. This corporation; formed by the land-

owners and prospective water users, will operate and maintcin the

_ project,
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The irrigation works, as constructed by the State Water Conser-
vation'Bbard; consist of é'power transmissioﬁ 1ine, pumping plahts to

raise water from Yellowstone River, together with main canals to

_deliver-ﬁaﬁer to’fhe'area. This initial project does not include any

lateral ditches or‘strucfures to deliver water to the farms, except
for those turnout structures from the ﬁain canais which will deliver
water directly to adjacent lands, The State project includes no
survey or plan for water distribution and disposal,

In April, 1948, representativés of fhéJHysham Bench Yater Uéérs
Association requested the Treasure County Soil Conservation District
to assist the landowners in preparing a plan'fér a distribution sys-
tem for their project'és a necessafy‘pért'df the'conser#ation plan
and program of the District., To comply with that request the

Governing Body of the Soil Conservation District requested technical

: assistéﬁbe from-the Soil Consefvation Service, Under established

Federal Policy, technical assistance is available to Soil Conservation

works and measures.  Therefore, a Report of Preliminary Examination

‘was prepared in June, 1948, and in August the Regional Office (Soil

Conservation Service) approved the study and directed that a Swrvey

Report be prepared which would set forth a plan for ditches and struc-

tures to distribute irrigation watef to the project and dispose of

excess surféée waters,.

During the late summer, fall and winter, field surveys were made
énd:maps and other records were prepared; In the spring and surmer
of 1949 plans were devélopea and -this report assembled;

The State Water Conservation Board anticipates .that its main

Districts from the Soil Conservation Service in plahning'conservation :

L
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project will Eé completed this year and that water will be available

to the lands in 1950,

PURPOSE_AND SCOPE OF REPORT
This report‘is directed to the spécific‘pufpose of assisting the

Treasure Coupty Soil Conservation.District and'therHysham Bench Water
‘Users Association in working out measﬁres whiéh will facilitate thé
dévélopment‘of conservation farming in this area under irrigation,
Within its-limitafions it sets‘for£h a plan designed to shorten the
time of developmenﬁ which'must élapse 5efore pfofitablé production
under irrigation ¢an. bo realized. The plan is further guided by thé
requiremenf of reducing the éost of project development_tb the lowest
figure, cohsistent with satisfactory operatién and conservétion of
. the land and water resouﬁces.' | .
| Thebparticular purpose of the report is to present a plan for
distribution of irrigation wéter»from the éénals»of the project, and
for dis§0331 of.excesg surface watcr., The plan is intended to cover,:
'geﬁérally, all esgsential reqdiremcnts whigh such é system should meet;
'It does not include detailed design.of ditches.or strugfufes, as these
- must'be based on cdhstruction surveys, However, the plan shows thé
'1o§ation of all ditches. It also indicates'fairly closely the numberé
~ size and kinds of structures that will Eé required. Tbus,‘it_provide;
a bésis for én approximate'qstimate,of cost, as presented herein, and
further éives information in sufficient aetail to provide a basis for |
the prepération of construqtion plans and specifications:fOr contract—~
ing the ﬁork'of constructién;

It is anticipated that details of location will be changed by
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final surfeys té meot special loecal conditions, Some features of the
pién ére presented with alternatife treatments éuggested, the choice
. between such alternatives being left for later.determination. -This
'reporf aims to set fdrth,ceftain cghditions that must be met if ade-
quate irrigation service is toibe provided to thése landsg >It shows
a plan of‘ditches and'étructures designed to mect these COndifionsf
Any modification of this plah; developed with construction, whiéh
-meotS-the require& oonditions,'will be equally satisfactory, but if
primary conditions are not. met adequatoly, the result wili be ioss to
the landowners, delay in pfoject.devolopﬁent, and, worst of all, loss
6f,irropldcnbio lapd fesourcqé.' v , _

The_problém,of planning the preparation of this project for-irri
~gation is complicated by the fact that occasional flash floods from |
hillside water courses drdsSZtﬁo arez, The'system for disposal of
‘exééss surface watef;is_planned to handle'wasFe irrigation water and
‘storm runoff from the Project lands, Tt leaves largely unsolved the
problem of disposing of flood waters from outside tﬁe project., How-
6ver, the plan recognizes this problem,»and'makes such:adjustment to
the conditions as.seqﬁs economically pracficable as part of the
irrigation system..‘

This report. does nbt, and is not intended to, present engineer-
ihg plahs for construction, The preparatioh of such plans and
engineering supervision of construdtion are cOhsidérqd to be parfs of -
the construction.‘ | '

This report has béen preparedvfor‘the'primgry and immediste pur-
pose_of‘setting forth a pldn for diteéhes and'structures to distribute

and dispose of water, It must be assumed that comservation irrigatior
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irrigation plans, however, will boe applied to the lands: The pay-off
of an irrigatién enterprise is on the farms, ' Therefore, this report

is based, fundamentally, on the proper development'of the lands, 1In

“and for its preparation basic data have been assembled which are

essential to the working out of éonserration farm plans under irri-
gation; Am&ng such data‘are large scéle'topogréphic mapé-which are.
available‘in the Soil Conservation Disfridt-offico at Hysham, and a
complete consérvation sﬁrvéy with spoéial interpretation of soils
and land conditions to irrigafion whichvwill be presented as a sup-
plemont to the prosent report, ,

| While this-report is diroectod primarily to local people who are
femiliar with the arcaila brief genecral deseription is includéd for

tho informtion ahd orientation. of others who may be intereosted.

| GENERAL DESCRIPTION OF THE AREA

Climote
' The cllmate is charactcristlc of the northwostern plalns, al— _
though modified to some extent by tno Rocky Mountains some 150 miles

towerd the weSt._ Rather cold wintors, hot summers and'gonerqlly

. deflcient but hlghly variable, rﬂinfﬁll are salient features.

WGather records are availeble for a station at Hysham for only
the past tnreo yehrs - 1946 1947 and 1948 However, these records

correlate fairly closely with longer records for Miles City and

Forsyth to the east and for Billings, Bﬁllantine and Custor to the

west. ‘From these rocords a fair picture of weather conditlons at
Hysham may be drawm, A

Precipitation for "water years", ending September 30, show an
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estimated "nermalﬂ of 12,0 inches; related to a-base 30-year pefiod-
1910 to 19?9 Variation from this norml, ranging to nearly 50 per
cent elther way, may be anticipated for hny particular-year, The
record of anmual precipitation for the threé¢ ydars at Hysham with
. perecentagos of normal is‘ae follows: 1946, 16.12" - 134%; 1947,
11.23" - 94%, and 1948, 12.79" - 107%. About 75 per cent of tho
anmal precipitation,gcneraliy occurs during the-warm six-month
season, Aprillthrough‘Soptember, Mny or June generally having the

greatest monthly rainfzll,

Temporatures are geﬁorally lower in the wintef and higher in
the summor than in ﬁestorn Mbhtana,.-E&¢remes of lower than —AQOI
and higher than lO5°ihave boon recorded in the generai vicinity,

The Frost-Free Period probably averages about 140 doys, At
Ballantine, some 50 miles up the volley, a 29-year'record shows an
averago of 137 days,vfrom Moy 10 to Scptember 24, The ehertest
period recorded was 89 days in 1930, and the longest, 180 doys, in
1940, In only four of the 29 years was-the’frost-free pefiod less
" than 120 days. | ‘

With . irrlgation the climnte is adapted to a fglrly wide range
of crop d1v0r51ficet10n.

Soils

Practically all soils found in the projecf are-adaptablo‘to.
high devolopment under‘irrigation. Intensity of troatment will fary,
and capabllities of somo of the lands are morc or less llmited Such
, differences in C"pﬂbllltlcs and in troatmont of different lands are
rocognized but they. do not materially affoct thé layout of the project

irrigation system which is the primary subject of this report.
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The main part of the report is‘presented, therefore, vithout an
analysis of land conditions° 7
Informed recognition of the different éapﬁbilitiés and of. dif-
forent practiceé on or ffbatméht of éiffcreht i&nﬂé,'however, is
vital to the deelopmcnt of farms and farm irrigation systems, Theruu
fore, a detalled classiflcation has been made of all project 1lo nds.
.Thls will be’ presented togethor with full interprotatlon and discus-
sion in a supploment to thlslreport which is being prepared It
-eould not bc complotod earller and will be prosonted separately to
'av01d longer deloy in prceentatlon of this report.
Topography
| From the hills, whiéh bound the projeét on the soutﬁ, the land
slopes down gehérdlly toward the nofth to a_rather'abrupt terrace
 bfeak.be1ow which more gontle slopes extend down to the river flood -
~plain, East of Hysham, the Yéllowstbno diteh approaches the terrace
-break and projeet lands arefpracticdlly all on the terrace and foot-
_ siopes. West of Hysham the terrace break of'20 to 30 fect or more
in elevation divides the project londs, »Thiﬂ-ﬁfeak extends irrégu--
larly southwestward ffom Hysham.to "Buckingham Coulee", 2 iﬁrge
flood-water course which dissects the western end of the progect.
West of Buckingham Coulee thero is 1little or no torrace conformation,
colluv1a1.s%opes extending from' tho foot of the hills to the river,
" The fﬁcé of the terrace is cut by ﬁumerous‘dfaw;yor coulees which

finger out into the terrace lands above;

special Fectures of the area 1nvolvo flood dralnage from the
_high lands south of the project. Three definite water courses cross

the project, "Sarpy Creek" near the east end is a considerable
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-8tream aithough it probably does not flow/during dry pefiods. It has
o.wellfestablishéd, fairly steble channel across the project.
~ "Box Elder Creek" crosoes the project froﬁvsouth to north, cross-
ing the highway and railroad just west of Hysham, This is a-"ary
stroam", subgect to occa51ona1 flash floods of . short durntlon but of
considerable intensity. It drains an area of about 30 square nlles,
outside the project, |
"Buckinghan Coule'o"',' from a drainage area of a little over five
square miles, crooses near the wost end of tho project. It, like
Box Elder Creck, is o flash-flood wa ter course, but, in contrast to
tho‘fdrmer, is deeply entrenched and is subject t6 rmech more frequent
and moro intense'flash floods,

Cultural Fcatures of the Area

Hvsham, the County Seat of Treasure County, is a progressive
town of about SOO population. It provides unusuﬂlly good culturall
and commer01a1 services for & town of its 51ze. It is on the main
line of the Northern Pac1f1c Railroad and U. S HthWuy No. 10, |

Tolephone and electric power‘serv1ces.aro avolloble to the entire
- projeot area, Adequate county roads provide roady cccess to the high~
way and to Hysham, o
 Agriculture

| Practically the entiro projeet arca has boen limited to dry.
‘farming._ Wheat has beon the princibal crop, ﬁith}yields ranging from
excelient to poor depending on the aﬁountbaha timeliness of rainfa11.~,
Essontially, 21l of the lands have proveh to be highiy productive
when adequate moisture ig available, | |

North of the project are iands irrigated from the Yellowstone
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Ditch and by individual pumping plants, On these lands a very suc-
cessful diversified agriculture has been developed,. Principal crops

include alfalfa, sugar beets; beans, corn and seed crops,. Flood-

‘plain lands along the Yellowstone include waste- areas in sloughs and

breaks but provide some pasture.

BASIC DATA AND MATERIAL AVATTABLE

. During the fall and winter of 1948 a topographic survey was made =

. of the project area, Field maps were prepared on a scale of one inch |

dqual to 300 feet and these maps were finished cndiduplicatéd. Copies

of these are availablo at the Soil Conservation Service office in -

Hyshem, A photo-reductién vas mede of the field'mnps to a scale of

‘one inch equel to 1000 feet and the mﬂps wore prepored which aceonpany

‘this report.

A conservation survey was made of the lands of the area, with ex-

plorafory borings of the soil, subsoil and substrata, Informtion

' obtained-by'this'éurvey has been considered, as far as it affepts the -

project plan: Its interpretation to the dbvelopment and treatment of
farn lands under irrigation will be presented later,

During progfess of planning the lateral and distribution system

‘ "spot" field inspections were made of specizl details.. All informa~

- tion obtained by the State Water Conservatioh Board in eonnection with

the main project construction was made available, Close cooperation

withlongiﬂeers of the Staté»Bdard was mﬁintained throughout the work..

THE DISTRIBUT ION~SYSTEM PLAN

Critorin Used and Ass@mptiogglMadq

The plan has been prepored according to the following criteria:
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1, That water be delivered to the high point, or high points,
of every present ownership and to every 160 acres, except that an
isolefed small_erea in any fract might be left dependent on service
 from an adjoining tract, through cooperation between farm operators,
2. That the lateral sysfem be designed to deiiver water at the
‘rpeint or points;on each land-tract which would fit in with the best
layout of the future farm-irrigation system, |

3; That the system be_pianned for loweStleenStruetion costs, -
consistent with safe and setisfactory service, in particular regard
for non-erogive ditch grades-and adequate structures. That property
lines and other artlflclal boundaries be considered only so. fer as
consistent with ecenomy of construétion and operetion,'while giving
- due consideration to avoidable cutting or damaging ef'farmbiands.

4. That, generally, the lateral system shouid deliver vater
‘through individual measurement to ‘each tract,_but that_some laterals
_ might be designed for dual service, in rotation, te two smali'tracts.
And; that where a main lateral crosses one tract to supply another,
it ﬁiéht be used in rotatien and also that it might-be used as a
farm-supply lateral for the tract ‘crossed, by addltlon of aprproved
turnout structures on the part of the landowner - served

5. That the capacity-of laterals and structures should be suffi-
‘cient to supply one cubic foot per second for eaeﬁ 40 acres served,
with a minimum of one cubic foot per seQOpd‘to any one-fract: Cape-
cities'ef laterals are determined to srovide'eitﬁer'one cubic-foof
per second for each 40 acres served by the lateral or the total of
minimum service to each of ell tracts served whichever is larger,

'w1th a minimum capaclty of three cubic feet per second for any project
lateral,
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The distribution and disposal plans have been méde under the
géneral agsumption that they will be carried out under specific de-
tailed designs whiéh will meot conditions essential to satisfactory
project operation.' Priﬁaryvconditions are: (1) That water shall be
‘ conveyéd from the-main‘canals-in ditehes controlled by drop struc-
tures so thet they will not cut or erode; (2)'That water shallvte
roadily-évailablerto ocagh farm éperator at the high point, or points,
of hié land; énd, (3) Th&t facilities shall.be providéd for the con—-
trol and measurcment of fléw so'that‘water may be distributed_eﬁui-‘

_ tably to usors, |
. To moet these conditions it is_dssumed thét velocities in lateral
ditches Qill be cohtro&led at two tp three feet per sccond depending
on the capacities of the ditchGSvand on the relative stability'of the
goils, . It is further assﬁmod tﬁat-drop stfucturés will be so
designed and.so located as to take up oxcess fall ﬁost economiéally.
(The estimate in this report -is based on concrcte drops ofustandard
designs but satlsfactory though less permanent drops may be construc-
ted at lowor ‘cost with corrugated pipe or other materlals.) It is
assumed that drops will be deSIgned and located.to act also as checks
‘where needed for turnouts from laterals, |
To meet condition (3) it is assumod that gates or othcr control
structures will be installed, , Also, that orifice measuring devices
will be instal ed so that water ean be measured to each user, Excop-
tioﬁé.to this are cases where o small tract in one pwnership may be
served from -another ownership by mitual agreement, Also, cases where
- two or mpfo small traqté may be serVed‘by rotation through one measur-

ing structure,



.-Lgyout of fhe[SVs@em

~ Present ownership waS»delineated»én the'large-scalé (1" = 300!)
topographic maps, A ientative_plan was skaetched for the farm irriga-
tionlsyétem of each tract to determine the bostidqliver& pqint_or
poinfs for that‘tract{

Tracts were grouped accordlng to location, topography and other

e e m——————— e e o e+ e e e e e e

’features to dctermlno the layout of a'main lateral or lateral system
to best serve each group, And such main laterals were located as
guided by criteria for economy of construction and operation, Thus,

tho dosign of the'entiro system was built up from each individual

farm or tract,

.

Location and Capacities of Orifice‘Tufnoutg_frém the maiﬁ canals
were determined by the lateral system as develoﬁéd Locatlons of
orifice turnouts for tracts adjacent to the main eanals were dcter—
mlned to fit dlrectly into farm dlstribution systems. The layout of"
main turnouts was appmoved by engineers of the State‘Water.Board,and
turnouts have been installed accordingly. fhe‘minimum'papacity of any
main cannl turnout is three cubic feet per second,

Lateral Wasteways were provided for at the ends of laterals, wher-

ever foasible, to provide for disﬁosal of regulatory waste water and
surface'drainaga which might be picked up by the 1a£era1. Laterals
from the highline canals were plannéd for disposél into fhe lowlinq'
canal wherover poséiblei' N

Map Description and Nomenelature

Map 1 shows land ownership as of July 5, 1949, outlined in red
and identified by numbers, On Map 2 are.shown,'outlined in contrast-

ing colors, the approximntc areas served by cach lateral system, These
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iﬁclude]thorgroups of tracts deseribed previously, -

Boﬁh maps show the lateral system with each main thrnout-and
- @ach latoral’idenfifiod‘by a number~symbol, Turnouts from mein caﬁals
. provide for measurement of~flow and are designated-as "OTO" (orifice
turnout), They are numbered coﬁSecﬁtively from No., 1 down the high
line and then frpm No. 31 down tho low line cznal, Measuring furne
outs from 1aterlals are not identified by mumbers, . |

iuteralsiére designated by fhe lotter "L" ahd the number of the

'turnéﬁt; Sub-laterals or branches of maiﬁ laterals are identified
by‘nunbérs and decimals, Combination laterals, those sorving as
,farfhdistribution Qifches and also for delivery to another tract, are

designated "CL",

DESCRIPTION OF DISTRIBUTION SYSTEM

Referring-to Map 1 and turnouts ﬁnd 1aterais dosignated as des~
cribéd above, following is a detailed description of the deliﬁery
‘system as planned, Acreages of service, as éhoﬁn, are approkimate
ostimates only as actual irfignble éreés have not.been closely deter-
nined, . |

Oﬁnerships are designated by'nuﬁber thus: "#3,,#12", otc.

Copacities are shown in cubic foot per second, "cfs";
- 0TO-No, 1, Near highline station 103: Required cepacity 3 cfs.

| Direct service to about 28 acres in ownership #3 above
‘the-iow line canal, / _
0TO-No, 2, Near highiino station 133: Requifed capacity 4 cf's,
| Area served, 93 acres,

Supplics combination lateral CI2-1.



" 0TO-No. 3,

0TO=No, 4.

i ’ 14-1

.ggg:; serves as a farm lateral, supplying 55 acres
as if'passas throughlownership #3 above the county road
and then crosses the road to serve 6 acres in ownership
#3, 29 ccres in #4 (4 acres by flume over lowline), and
3 acres in #5 (to be served from #4). : |

Length: 0.13 mile.

Requirod‘capacity: 3 efs, .

Structures: Drops totaling‘23 foet; One county road‘
Qrossihg; Two measuring turnouts (or rotation befﬁeen

operators),

‘Near highlire station 163: Required capacity, 5 cfs..

Direct service to 184 acres.in ownership #3.

Nbar-highliné station 173: Required capacitj,<5 cfs,

Area serVed, 152 acres,

Suﬁplies lateral CL4~1 which serves as farm lateral for

96 acres through #6 and 19 acrés through #3, delivers

b0 7 acres in #93and through a flume to 30 acres in #9

‘below the low line canel, This ditch runs straight down

/

the slope for about 2500 feet, then on contour location .

about 1100 fect to the south line of section 13 and then

~ about 500 fect west along thé.sectionline'to eross the

low line canal by flume,

Total length:'0;89lmile..

Strﬁcturesg 2 measuring turnouts (or rotation); One
flume 6cross low line conal; Drops totaling 34 fect; One

wasteway (may be made as part of flume).



OT0-No. 4a,

0TO-Fo. 5.
- OT0-To. 6,

OTO~No, 7.

Near highline statlon 179: Required capaclty, -3 efs,
Direet service to 9 acres in #7,
Near highline station 191: Roquired capacity, 3 cfs,
Direct service to 31 acres in #7,
Near highline statioh 204: Requifed_capacity, 4 cfs,
Direct sorvice to 142 acres in #7..
 Near highline station 210: Roquired . cﬂpacity, 5 efs. -
Area served, 117 acros.
Suppliov laterzals L7-1,0 and L7-1. 1

17-1.0 follows oeast side of hlghway 10 and south side

county road across Soction-19 and aecross the cbunty road

to sorve 51 acros in 4 #10, and 26 acres. in #7 just below

" main OTO,

Length: 0,80 nmile,
Required capacitles' Flrst 1500 feet to L7-l 1, 5
cfs; Next 2500 foot to end 3 cfs,

Structures: Three measuring turnouts; One county road

crossing; Drops totaling 30. foet,

L7~1,1 crossos h1ghway from L7-1.0,follows west 51de
of highway serving 14 acres in #7 and 8 acres in- #41, and
18 acres in ownership #11,

Length: 0,38 mile, .

Required capacitios: Across highway, 4 cfs; Next 1900

- feot: to end, 3 cfs,. :

 Structurcs: Drops totaling 16 foet, (No measuring

turnouts), (Rotation service between #7, #41 and #11);

3 turnout gdtes and ono highuay erossing,



© 0TO-No, 8,

OTO~No. 9.

0T0-No, 10,

0TO-No.11,

OTO"'NOQ 12. X

-0T0~No, 13,

OTO-!NOA.M. .

16..

Near highline station 223: Required cdpacity, 3 cfs..
Direct service tb-l22-acres in #41,
Near highline station 246 Requlred capacity, 4 cfs.

Dlrect sorvice to 140 acros in #41 and to 3 ﬁcres in

#10, north of the county road by cooperation with #41,.

Near highline station 270: Required capacity, S'éfs.;
Direct sor&icé to 13 acres in #41, |

Near hiéhline station 284: Required~capacit&, 4 cfé..
Direct service to 155 acros in #42, | _
Near highline station 300: Requifod capacity, BHQfS.3
Direet service to 16 acros in #43. (#43 is sorved. also'

fron OT0-No., 14 and noro than 16 acres may be servod

‘from No, 12 if desired),

Near highllno statlon 313 Required capacity, 3 cfs..
Diroet sorvice to 10 acros in #44.

Near highline station 321: Roqulred cﬂpaclty, 16 cfs,
Area served 642 acres,

Supplies laterals I114~1.0 and Ll4—1.1,

| L14=1,0 follows iinefbotween soctions 20 and 21 o
ﬁhe cdunty roed, thon follows sast side of éounty réad

to waéte into the low line canal, It sorves 47 acros in

- #38, 115 acres in #7 and 96 acres in #43, and also sup-
s v ool _

plies L14-1,1,

'»Length: 1.06 miles, inclﬁaing wasteway to low line
cannl, |

Requirod capacities: First 700 feot to first turnout,

16 ofs; Next 1300 feet to I14~1.1, 15 ofs; Noxt 100 feot
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across road 5 efs; .Next 3500 ‘foot to end and includlng ’
wnsteway, 5. cfs. |
Structures: One county road crossing; Inlet :to low
1ine -canal; Drops totaling 36 feet, including wasteway;
Four measuring turnouts, |
Ll4—=1,1 crésses 6ounty-roadland'runs one-half mile
wost to serve 370 acres in ownership #10. -
Longtht 0.49 mile |
Rooulrod capacltios- Across county road, 9 c¢fs;
Next 2500 feot to end, 3 cfs,
Structures:;One_county~road croséing§ Drops total~
" ing seven feet, | o
OTO—No,lS; Near higﬁline staﬁion'322: Required capacity, 3 cfs,
| Direet service to 56 acres in #44,
0TO~No,16, Near hlghllne station 342 Roqulred cupa01ty, R cfs.
Area served 64 acres,
Supplies latoral leé:l'which'foiloﬁs the west side of
'Bok:Elder Cfeek thfo#gh soction 21, crossing a county
| road éireétly beldﬁ the -canal and.aﬁother county'road.to
serve 34 acres in #7. ‘AS"a combihation,lateral it serves
30 acres’in.#AA._ _' » i |
Léngth: 0,42 mile,
" Recuired gapaéity: 3 cfs,
'-Structurés£'0nc-measuring turnout (or rotation); Two
_ county roﬁd»cTOSéings; Drops totaling 12 foeet.
0T0-No, 17, Near,highliné-station 373; Reouired éapacity, 3 efs,

Dirocet géfvice.to 16 aercs ‘in #45.



0TO=No, 18,

18,

- Noar highline station 387: Required capacity, 12 ofs.
~ Aren served, 453 acros, -

Supplies laterals L18-1.0 and L18~1,1,

L18-1,0 runs north alo'ng- the east side of the county
road betﬁcen sections 15 and 16 and east on the midline
of sactioﬁ,15>£o serve 25 acres in #7 cbove tho 1ow'line
cannl;-_If serves, also, 112 acres in #37, 40 acres in
#36; 164 acros in #7, (7 pcros ere wost of ‘o county road,
in tho SE1/ of Seetion 16) and supplios lateral L18-1.1,

Total length: 0, 82 nlle.

Requlred capacitles' First 200 feet to first turnout

12 cfs; Next 1400 foot to third turnout, 8 cfs; Next 1200

" foot to L18-1,1, 6 cfs, Noxt 1500 foet to. end, 5 efs,.

Structures: One county road ecrossing; Five moasuring

 turnouts; One control gate; Drops totaling 29 feet.

L18;1,1 diverts fron L18éi.0 near the ecast onc-
quarter cornef of section 16 and follows a contour loca~
tion west, approximnte1y 516ng the liﬁe between ownerships
#7 and #40 to serve 21 acreslink#BS and then turns nortﬁ
along tho wost side of the cdunty road in a waéfeway

discharging. into the low lino canal, It serves, also,

79 acres in #40 and 12 acres can be served in #39, through

cooperation with owvmership #40.
Length: ineluding wosteway, 0,87 mile,
Required capacity: 3 cfs,

Structuros: One rioasuring turnout; Two county road
}



OT0-No,19.

0T0~No, 31,
OTO~No. 31a,
_ 0T0-No,32,

OTO-No. 33

OTO~No, 34,

OTO0=No.35.
oTo-No.gé.

0TO-No.37,

19.

croséings; Dfoﬁs tbtaliﬁg 12 feet (inclﬁding'wastewaj);
Inlet from wasteway to 1ow.liﬁe canal,
Near highline aﬁation 424 Required capacity, 3 cfs.
Direct service to 18 acres in #35 and 3 acres which may
be-sérved iﬁ #37 through codgeration with #35;
Near lgwiine‘station 95: Required oapacity, 3 cfs,
Direct mervice to abéut 10 acies’in #3..
Near lowline station 115: Required’capacity, 3 efs,
Direct ser§ice to 72 aéres in.#5, ' |
Near lowline station 115: Required capacity, 3 ofé.
Direct service to 11 acres in #4.,
Near lowline station I37: Required capacity, 3 ofs.
Direct service to 48 acres in #5, ‘ |
Near lowline station 152: Required capaéity,.B cfs,
Direct service to 2/, acres in‘#B.‘ |
Near léwliné stat%on 202: Required capacity, 3.cfs.
Diréct gervice to 30 acres in #9.
Near lowline station 247: Required capacity, 3 efs,
Difect sé%vice to 15 acres in #11.
Near lowline station 259: Required capacity, 5 cfs,
Area gerved, 156 acfes. | | |
Supplies combination lateral CL37-1 whiéh'passes through -
ovnership #12 in ﬁhich-it gerves 118 acres and delivérs
water té 38 acres in #11, |

Length: 0,3/ mile.

-Required capacity, 5 cfs.




0T0=~No .38,

0T0~No, 39,

0T0=No. 40,

OTO=No,41, -

20,.

.Sfructuresi One measuring turnout (or rotation);
Drops totaling-6 feet, -

Near lowiine station 289: Required'capacity;‘A cfsy
Area served 137 acres. |
Supplies combination lateral CL38-1 which runs along the
east side of and then across ownership #11, in which it
serves as a farm lateral supplying 103 aores in #11 and
passes on to serve 34 acres in #13.

B Length: 0.55 mile..

Required capacity: 4 cfs,.

Structures: One crossing of ﬁighway Nc. 10; cne
measuring turnout (or rotation)' Drcpe ﬁotaling 6'feet.
Near lowline station 289 Required capacity, 3 cfs,. |
Direct service to 30 acres in #10, .

Near lowllne statlon 314;:Required capacity,JB efs, . .
birebt serviece to 53 acres in #10

Near lowline station 326: Required capac1ty, 6 cfs,

 Tota1 acreage, 183,

Supplies lateral I41-~1,0 and combination‘lateral'CLLl—l,l,‘
LAl-l 0 runs 300 feet north tovthe‘propertyiline‘be-

tween #10 and 47 where it supplles CL41-1, 1;‘£henvwest‘

2500 feet to serve 20 acres in ownership #13; then west

and no;thwest.acroes Highway-lo to.serve 58 acres in #13,
Leﬁgthz.o.57 mile,

. Required capacitios: First 300 fest o CL41~1,1,.6

efs; Next 2600 feet to end, acrosg Highway No, 10,.3 cfs,



0TO-No.42,

0TO-No, 43,

21,

Structures: One crossing of U, S. Highway.10; One
mé&suringvturnput; One plain~£urnout;-Dfops totaling 8 ft.

CL41-1,1 serves 90 acres while crossing ownership.#7

" and serves 15 acres in #14,

Length: 0,27 mile,
‘-Requiréd capacitys.a?cfs;
Structures: One measuring.turnout.(or.rotatiqn){ qui
tbtaliﬁé\S‘feét.

Near ‘lowline station 338: Required capacity, 3 cfs,

Direet service to 15>acres in;owneréhip #10,

Near'lowline station 353: Réqui;ed.capacity,tIB,éfs,
Aroa served, 410 acres. |
‘This tufﬁout éuppliés lateral L43-1 which funs-north-’
along the wost side of fhe county road to about the east
gﬁarteffcorﬁerfof Section 8; near HYsham, serﬁing owner-
ships #7 - 60 acres, #14 ~.100 acres, #17 - 55 acres and
#l5be‘83ia¢res? turns west to serve ownership #17 - 35
qcres'; north across Highway No, 10 to serve #7 -~ 3 acres
and #18 ~ 85 acres, souﬁhweSterly along the highway and

west to serve #16 ~ 27 acres - and ends with 700 foet of

. wasteway to ﬁ5.0,

Length: 2,05 miles, including wasteway,

Requiféd'capacitiesr'First 500_feet,to,firstvturnout,
13 efs; Next'IAOO.feet‘to'nexf‘turnout,,ll_cfs; Next 1400
fegtﬁto ne#ﬁ turnoﬁt,,9“éfs;;Next51LOO feet to noxt. turn-

out, 8 efs; Noxt 5500 feet to end, including wagteway,5cfs.



OTO-NODM. V

B3

OTO=No,45,

OT0~No. 46,

22, -

Structures: Eight measuring turnouts; One county

road crossing; One highwayucrossing; One . culvert under

‘disposal chammel D5.0 and Drops totaling 41 feet, Desigr

of the crossing under dispbsal channel'DS,Q and of the
wasteway Qill have to be worked out with design of D5.0,
Noar- lowline station 354: quuired.capacity, 2 cfs.
_Diroét sor#iceito.47'acrss“in ownership #38,
Noar lowline station 374: Reqﬁired capacity, 6 cfs,
Total acrcage, 167, _ | |
'Supplies lateral 145-1 which-sérvos-BV,acres in #38 cast
of Box Elder Crook, followa the east bank of Box Elder
Croek northwestorly to ‘serve 20 acres in #17 and 38 acres
in #21 then runs north betwoen ownershlps #17 and #21 to
serve 72 acres in #15, and throughva wagteway to Box
Elder Croek,
Total length: including wasteway, 0,72 milo,
Requircd capacities: First 100 feet, 6 cfg; Next
1800 feet, 5 cfs, Next 1500 feet to end, 3 efs, '

Structures: Four measuring turnouts;~Drops totaling -

16 feet (ineluding wasteway).

Near lowline station 382: Required capaoity, 5 ofs,
Total area served, 144 acres, o

Supplies lateral 146~1 which runs north alohg the east
Sido of the county road serving 66 acres in #39, 39 acres
in #19 and 39 acres in #15,

Total loength: 0,51 milo,



U.P O‘N‘o: 47. .

Required capacities: To first turnout, 5 cfs; First
1300 feet:tq-next'tgrnout;?ﬁ'cfs;'Last 1400 feet to ond,
2 ofs,. |

Structures:: Throc. moasuring' turnouts; One-courity ro
crossing; Drops totaling 14 foset..

Near lowline station 409: Required capacity,. 1l:cfs,

~ Aroa sorved, 338 acros.-

Supplics combination latoral CL4,7-1,0 with sub-laterals

L47-1,1, 147-1.2 and L47-153..

CLA?#l.C'runs north along the :wost sido of the count
road to feed‘L£7;1.l 5nd“L4741;2-at~the southwest.cornef
of soction 10, then westorly on contour loeation to reac'
the hﬁgh-foint offownership.#19;“thence nOrth;.fdlléwing

thé top of a ridge, -as a combination lateral serving 37

acres in ownership #19 and 38 acres in #15, to a high

point'covoring 20.achSjinv#zo;xandfthence west to serve
56 acres in'bwnership #21 and ﬁasting into disposal
channellD9,0. ‘Seven acres in #20 will have to be served
from ownership #15,. | | B
Lengtﬁ:"l,bé miles,
Required capacitios: First 1100 feet to 147-1,1,
10 cfs; Nbit_zzoo feét,ﬂacrOBS-Swnbrship #19; 5chs; Noxct:
1400 feet,. across ownérship #15,.and‘last 700“féet’to |
ond, 4 cfs. |

Structures: Four measuring turnouts; :Onc control gat:

' One county road crossing; One. cross-drainage culvert;

" Drops totaling 17 foot,.
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L47-1,1 runs east from the southwest corner of Sec,iC
approximatoly along a propérty line but on a eontour loca--
ftion‘to réach two high points in #22_and one in #24, cros:
'_ing disposal channel D~11, It should crOSS‘thié channel

with a controlled spiliway;structure divérting D-11 to
 L47-1.3 and to the end of I47-1.1. It servos 78 acres in
#22 and.22 acres in #2L_qnd also supplies L47-1,2 and
L47~13, |

Length: 0,61 milo,

Roquired capacities: Across county road to 147-1.2,
7 cfs; First 2200 foet to L47-1.3, 4 ofs; Last 1000 feet
to end, 3 cfs, | | |

Strucfures: Four measuring turnouts; One county road -
- crossing; One controlled spillway structure; Drops total-
“ing & foet, | |

L47-1.2 runs north on the east‘side'of a county road
:té éross another road and serve 20 acres in ownership #20,

Length: 0,26 mile. |

Required capﬁcity:‘3 cfs,

>Structqrese»0ne county road crossing;thops totaling’
9 feet, | ' '

Lg?—l,ggdivo:ts from;L47—ltl and disposal channel D=1
near the south quaiter—cornor'of Section 10 and runs north-
east to a high point-iﬁ ownership 724, then north and west
tb crogs & county road and réach a-hiéh point in #25, Thi:

lateral serves 14 acres in #24 and 46 acres in #25,



25, .

Lengthf 0649 mile,
Requiréd capacity: 4 cfs,.
Structurés:_One measuring‘turnout;‘one_county road
. crossing; Dréps’totaling 9 feet,
OTO=~No,48, Near lowline étatioﬁ 415 Required'capacity, 3 efs..
Diréct service to 44 acres in ownership #37,
OT0-No.49:. Near lowline stotion 428: Required capaciﬁy; 4 ofs,
- - Direct sorvice to 129 acres in ownershlp #7,
OTO—No;SO;! Near- lowline station 447: Required capacity, 3 cfs.
| Direct sorvico to 10 acres in.ownership #35. -
OTO-No,51. Near lowline station 459: Required capacity, 6 cfs,.
| Area sarvod, 236 acres, f N
Suppllos loterals L51-1, 0 and 1L51~-1.1,
L5l~l.0 runs north along the oast gide of a éounty'
road, serving 16 acres in ownershlp #33, 100 acres in #34,
38 acres in #23 where 1t_supp1;es 1atera1,L51—1{1,_then
extonds north to éross-q county road to serve 32 acres in
-#25; A wﬁstewaj along the north side of the county road
discharges ihto a deep draw,. o
Length:‘including'wasteway, 1,02 miles.
ReQuired.capacities: First 700 feet (between first
and socond turnouts), 5 efs; Next 2700 feet to L51-1,1,
4 cfs} Next 1300 feot to end, 3 cfs,
| Struetures: Five measuring'furnouts; One county road
crossing; Drops tbtqling 32 feet, including wasteway,

L51-1,1 diverts from 151-1,0 on the property line



OT0~No, 52,

‘OTO;NO.SB.

26,

between #34 and #23 éhd~runs east onesquarter mile to

serve 50 acres in oﬁhbrghip #27.,

Lenéth;‘0.25 mile, _

Reéuired capacity: BIéfs.

_ 'Struntnres: Drops totaling 6 feet,
Near lowline station 477: Required capacity; 3 cfs.

Direct service tn 20 acres in ownership #33.

Near lowline station 487:-Required'capacity, 11 cfs,

Total area serv;d, 429 acres,

Supplies laterals L53-1.0 and I53-1.1, - |

153-1,0 runs north along a.préperty line, serving 56
acres in #34, supplying L53-1,1, serv1ng 17 acres in #27
south of a county road and 6 acres in #27 and 125 acres
in #26 north of that county road, A wasteway extends
about, 500 feet beyond the last turnout.i.

Length: including wasteway, 0,93 mile,

Reqnired capacities: First 200 feet to turnout, 11
ofs; Next 1400 feet to L53-1.1, 9 ofs; Next 1300 feet, to
turnout, 5 cfs; Last 2000 feet to end, 4 ofs, |

Structures- Four measurlng turnouts, -One County road
crossing; Drops totaling 42 feet, including wasteway,

L5§-l,i diverts from L53-1.0 on a property line and
runs east one-half mlle, serv1ng 158 acres in #19 and 67
acres. in /28 wasting into diSpo;al channel D-15.2.

Length 0.51 mile,

Requlred capa01ties First 800 feet to’ turnout befa;

Next 1900 feet, to end, 3 efs,



27,

Structures: Two measuring turhouts;-Drops totéling
6 feet, o
_OTOnNo;SA. Near lowlihe station 490: Required capacity, 3.cfs.
| fDirect service to 46 aoresﬂin ownership 33, .
' OTO-No,55, .Near lowline station 508: Required capscity, 3 cfs.
| Direct service. to 40 acres in'ownership #19,
"?ldTO-No.56.' Near lowline station 530: Required capacity, 3 ofs.
| Direct 'service to 40 acres in ownership #32,
OTO—No.57...Noar lowline station 549: Required capacity, 3 cfs.
Serves 91'acres:in ownership #28 throﬁgh 157-1.
This lateral consists of only a short section of ditch
vw1th drops and a cr0851ng of disposal channel D-15,1,
Length: O, 04 mlle.
Required capacity: 3 cfs;
Structures: Drops totallng 23 feet (Pipe drop
crossing D-15,1),
OT0-No,58, Near lowlins station 564: Reouired capaclty, 3 cfs, .
Serves 69 acres in ownership #30 through L§§:l which is
a short diteh with drops: and crossing of'disposa; channel
D-15.1. |
Length: 0,04 mile,
Roquired oapacity; 3 cfs,
Structufes: Drops ‘totaling 12 feet (Pipe drop
»crossing D-15,1),
OTO-No,59, Nesr lowline station 595: Required capacity, 3 cfs.

Direct service to 15 acres in ownership #31.
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Near'loﬁline’staﬁion.ébl:’Required capacity, 13 to

15 -efs¥*,

Area served, 470°to 530*:aores.
Supplies laterals 160-1,0 and L60-1,1,

L60-1,0 drops straight out from-the main-canal turn-

‘out to elevation abou£f2667’where:itﬂsupﬁlies L60-1,1,
then follows contour location northwesterly to cross a
~county road aﬁra high point of owmership-#29, then runs

'wéstlalong-the‘north:siae ofithescoﬁnty:road nearly -three.

quarters of a.mile,'theninorth dlong ‘the eagt side of the

;couhty:road.one-quarter mile,'where it turns wvest across"'
‘a road‘tO‘a.wéStaway extending'one—quarfer mile west, theo
‘north ono-quarter mile to saerve 100. acres in ownership #2t
'It also serves one ‘tract of 75 acres and one of 7110 acres’

© in #28, 35 acres in-#BO and-loo,acres~1n'ownershlp #29.

| Length: 1,60 miles, ineluding wasteway,
‘Required -capacities: First 200 feet, to L60-1,1, 13

to 15 cfs; Néxt 600 foet'to:turnout.across ooﬁntyaroad,

1 cfé;‘Next 900 feet, to next turnout, 8 .cfs; Next 1400

.feet,-tofnextsturnout, 7 cfs; Next 2700 feet, to next

turnout 5 cfs; and last 1300 foet, to ond 3 cfs (waste~

‘way, 1500 feet of 5 .cfs capacity).

Structures: Six:measuring.turnoutsg Two -.county road

scroséings;'Drops totaling‘32 feet, including wasteway,

L60-1.1 diverts from L60-1,0 by continuing the drop

from the maiﬁ‘canal'turnoutrdown.to»about elevationq2650,'

\then7turnsﬁsouthwestorly on-a .contour location for &dbout
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400 feet, then turns northeasterly with & drop to about.
elevation 2647 across a slough to. deliver water to about
5 acres in' ownership #46, then north across a county: road

to serve 30 acres in ownership #29, . About 15 acres. in

' ownership #46 may be serviced across #29, . -

*#Owner #46. may divert‘from.LéO%léluabdvc.the élough‘
: crossing'and:SGrvosabout'60'aqrqs f;om this‘source in- -
stoad of from méiﬁ sanal turnout OT0-No, 61 or OTO-No,70,
vLength:‘O.23-mile,.

Required capacities: First“SQO-feet,-to.turnout abovg
slough (if ownor #46 clects to serve 60 acres from such
turnout), 5 cfs;-Iast 700 feet, across slough and county
road;.td ond, 3 ofs, |

-Stfuctures; One moasuring turhout}rohe county road
crogsings DroPSwtotaling.l9vfeet; One:sléughupnossing (may
bé combined with drop). .. |

OTO=No,61, - Near lowline station 635: Required Capaéity; A'QfS,-
Directvservice fo 135“écres, or 65 acres* in ownership #46
‘and.8>abfes‘in #52;.througﬁ‘#46.
*(Neafly'half‘theracroage‘in #46 might bé-served from
No. 60;—-S§e-noté on~L60—1;l).m

. OfO;No,ée;a Near lowline station 677: Rééuired“capabity;YB cfs.

Direect service to 30 acreé'iﬂ,ownership #52,;

OTO-N0.63,.-Near,lowline'station 701: Required,éapaqity,'B'cfs.a
Dirocteservice to 50taqrés.in owﬁership #53. .

~ 0TO=No.64, - Near lowline station 717: Required,capacity, 3 efs, .
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OTO=No. 66,
0TO=-No, 67,

0T 0=No, 68,

OTO-No, 69,

- OTO-No,70, °

0T0~No,71,

.30,

Direct:service t0 20 aeres in ownership #53 and to
15 acres in #54.

Near lowline station 742: Required capacity, 3.cfs,

Direct service to 20 acres in ownership #54.

~ Near lowline station 753: Requifed capacity, 3 cfs,

Direct gervice to:IB‘acres_in,ownership #54a .

‘Near lowline station 768: Required capacity, 3 cfs.

Direct service o 40 acres in ownership #53,

- Near 1owlxne station 807: Required capacity, 3 cfs,

Supplies lateral L68-1 vhich delivers water across &
county rond to 80 acres in ownership #53.
Length: 0,04 mile,
Required -eapacity: For-200 feet, across :oad, 3-cfs;
Structures; One county road cressing,
Near lewline station 836:5Required capacity, 4 cfe._
Direct service to 140 aeresrin'ownershipi#SZ and to 10 -
acres in #46, through #52,
Near lowline.station 853: Requiredrcapaeit&,ZB'cfs.
Direct service to 70 acres in ownership #46. (Additional
acreage may be served from No. 7bfinstead ef'from‘No. 60
er No. 61 by fluming across Sarpy Creek, )
Near lowline station 874:LRequired,capacify,vA'cfs.
Area servod, ill acros,

Directvsefvice to 11 aeres in ownership #51 and supplies

'lateral L71~1 which crosses & north-and-south county road,

runs north along the west side of that road and crosses an



0T0~No,72,

0T0~No.73.
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east-andswest‘county‘road‘to deliver water‘to-ioo-acres‘

‘in ownership #46..

Length: 0,19 mile,

Required capacity: 4 cfs,

Struetures: One measuring turnout Two county ‘road
crossings, Drops totaling 2 feet (May be combined with

Toad cross;ngs).n

. Near lowline station 889: Required: 'capacity, 4 cfs. -

Direet service to 162"acres‘in~ownership’#47 :

Near lowllne statlon 921 Required capacity, 7 ‘efs, -

-‘Area served 130 acres,.

Supplies laterals 173-1.0 and L73-1,1.. N

L7§—1,0 runs north from main turnout along -théeast’

- 8ide of a county road for about 900 feet, -then east along

“the south side- of the road about 500 feet -to a measuring

'turnout_tovserve l8-acres“‘in ownersh1p'#48 through an”
existing farm lateral, tnen north across. the county roadf
to.supnly_L73~1.lland a turnout to serve 52 acres in
ownership #47; then north and'nortneast'about 1800 feet to
serve 20 acres in. ownsrshlp #55 then east about. 1000 feet .
1o serve . 30 acres in: ownership #49.

Totalslength:'O.83-m11e;u

Requiredicapacities: First%lAOO“feet; to first. turf--
out’l7 cfs; Next 100 feet--across road, to'L73¥l-1 6 cfs; .
Next. 1700 feet, to next turnout -3 cfs, Last 1000 feet, to
end Foofs.. |

} Structures:~Five'measuring turnouts; One county road
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.créésing; Drops totéling 30 feet,
¥This 18 acres méy be served from main turnout No. 74
but,use,of'existing‘farm ditgh ﬁould save some drops in -
farm service to ownership #48, | |
L73-=1,1 runs east, along the north side of the county
road, about 2000 feet té serve 10 acres in ownership #49.
 length: 0,39 mile, | | | ‘
Required capacity: For 2100 feet, 3 cfs. .
| Structures: Drops totaling 3 feet. | |
OT0-No,74. Near 1cw1ine station 938;.Reqﬁired cepacity, 3 éfs;
'>Direct service to 52 acres (or 70 adfes—-See note under
No.‘73) in ownership #48,
0ro-No.75. Near lowline station 978: Required capaeity, 4 cfs,
| Direct éerviqe to 145 acres in ownership #49. N
Sumery of Distribution System: -
Total OTO's from main eanals — 66 (Installed by State Water Board)

TABLE I

_i_Approximate TOTALS involved in all leteral ditches as described :
‘:Capacity:Length:Drop in:Measuring:County Road: Highway : Other :
(cfs) : (Mi,): Feet : Turnouts: Crossings :Crossings: :

. . . .
. ° . .

P2t03: 9.7 A4 i 60 . 1 i 1 ;ab0f
- : Arto 6.; 6.7 : 157 : 7 : 4.l‘ : ?.3 : :c,d,e,7f,x§
STt 9 LE: & ;1 h 2 i - i oa &
10 to 12: 0.7 ; 18 S R | TR
13 to 164 0.5 & 31 4w 4 4} ;
: Totals : 19;4-:- 53 _: 68 R : 4 : 208

a, 3 cfs flume across lowiine (CL4=1), with spillway, -
b, 3 ofs flume, or other erossing of slough (L60-1,1),
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¢, Tio 6 cfs Inlets to lowline. (L14=1,0 end.LlS-l.l).r
d.‘ﬁControlied‘spillway, diverting disposal chanhel_D—ll'into
L47-1.1 and 147-1.3, - |
e, GCulvert to carry natural drainage under lateral CL47-1 O)
f, -Farm or private road cr0351ngs,
x.-:Special’designsd sjphon under D-5,0 (L43-1).
Actual survey and desigh wili ddubtless disclose the nedessiﬁy |
for sdditibnsi structures, but may also develop some. economies,
Map 2 shows wasteways,, "w.w.ﬁ, at the end of some. of the laterals.
These are included és paffs of such laterals in Table I, It is

desirable that all laterals should have outlets at or near the last

service turnout to dispose of waste water’reSﬁlting from regulation,

'THE WATER DISPOSAL SYSTEM

Satisfactory dispossl of excess and wasts watef is an essential
part of s‘projsct diéfribution”system,. However, for simplicity, the
system of disposal chsnnels is’dessribed separately, even though some
disposal features are incorporated into the distrlbutlon system ag
described above. :

The objectives of the dispossl-system-are to accomplish the :
féllowiﬁg purposes, SO far as eppear practicable: |

(1) Torcollect.surface’wasts water from projedt lands and dis-~
:pdse of it with the leasﬁlpossible damage ﬁo 1ands,'irrigation
- structures, roads and other improvements;f |
(2) To reduce to a practicable minimﬁh the dsmage caused by
sifloodeuters from outside the prdjest, crossing prdﬁectwlands; and,
(3) To comserve water by refuse:of as mch wasteswatef as

!
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lpossible through lower irrigétibn‘ditchesvé which can be accomplished‘
‘largely by disposal of waste water from‘lands above the lowline eanal
into that canal for re—use; Other 6pportunities for-cpnservation of
water'may.be fouﬁd in diverting from natural drainage ways to irriga--
tion laterals (L47-1.1 and L47-1.3)o  | |
On Map 2 proposed disposal chcnnels are shoWn'by Bold'dashed
jlines. In some cases it my be noted that.Such iines follow lateral
irrigation ditches, In such a case it is proposed that the irrigation
ditch actras a disposal éhannel. Inlets for w@ste water info the
1owline'éana1=are shown on the map by trianguler symbols, Disposal
chénnels are‘identified by the letter ﬁD"_and each channel is further
identified by mmber, as D5-1, D12-1,0, etc. |
| Channels are also idgntifiediacbo;ding to type. Where an irriga-
tion loteral acts as a pick-uf and disposal chamnel, it is considered:
assé:ﬁpick-up" channel and designated as ﬁfD". Channels that are
essentially qoﬁd—side'ditches, which would be established and main-
 tained inrcooperation wiﬁh the‘County,‘are identified as "road
ditches", "RD", Grassed waterways foliowing natural swales or draws
through fields would be essentially parts of the farms and will, |
necessarlly, ‘be maintglnod by the farm operator, although the PrOJect
may participate in thelr establishment where more than ohe furm tract
is involved: Such chammels are designated as "farm disposal" "FD"
Referring to Map 2, each proposed dlsposal channelxshown is des-

~ eribed and briefly dlscussed as follows:

Dcscription‘of Disposal Sy§tem '
PD-1:’

'This channel, located in sections 24 and 13, requires that the
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rpart of‘latcral CL4{~1 on contour location be constructed as c'one;bauL
diteh so és-to collect surface water, Water collected will be carried
across the road and to the wasteway into the lowline canal. ' No extra
‘construction is invcived,

Channel D~2 is planned to pick up flood and waste water from four
.culverts under the lcwline canal and conduct it to channel D2-1,

D-2 should probably be designed as a single~bank channel approxié
mately along the south line'of section 18, collecting water from both
east and west, While it will probablv have a gradlent near 0,5 per |
cent, if it is constructed as a grassed waterway, no struetural drops
should be required, |

Length: 0,34 mile; Earth work, BOOO cu, yds.
Structures; None.
D2-1: | ,

D2-1 would divert from D2 and follow the base of the terrace for
about one mile'iﬁ;a northerly direction to cross the Northern Pacific .
railway through an exisﬁing culvert., It would be:a onc-bank, grassed
channel through most of its course with two banks probably being're—v
quired for about 500 feet at the lower end., .

Length: 1,00 mile; Earthwcrk, 8,000 cu; yds,
PD-3:

This channel would bqrcombined with lateral L7-1,0 running ﬁorth—
‘easterly from the turnout for L7~1,1, along the southwest sideé of
Highway 10, east along thé county road and across the road to the end

of L7-1,0, From here an independent ditch would run west along the

county road and nortneast along the highway to dlscharge into an exist--

ing culvert under the highway,



As fhere_wiii be drop structures in'17-1,0, provision will

“have to be made for admitting surface water at .appropriate

places, Beyond the end-éf L7-1.0 a small'one-bank,'grassed '

aiteh should be sufficient, N

Léngth: (of independent channel) 0,17 mile; Earth-

work, 600 cu. yds, | | |

| Structures: One 3-foot drop (4 ofs); Two 16-foot 12"

culvert\inlets to L7-1,0; Control structure at end of L7-l.0;

This channel would be a roadside ditch on the south éide of the
éounty road along the north line of ;ection'20. Near the northwest
corner of section 20 it wouid turn north across the road and'foliow
the top of a steep.coulee bank, as a small one-bank ditch, north-
westeriy to an inlet into the lowline canalf ‘In cooperation with
vowner #10, this éhould be designed so that waste water could be used
on #10,

7 . Length: Roadside ditch, 1,0 mile; independent channel,
0,38 mile; Eartmwork, 1000 cu. yde. } |
Struétures: One-30~foot 15" culvert, adross.county-road;
Inlet_to lowline canal,
-D’—l5 0Oz .

This disposal channel, located in.seétiéns 8 and 9 sbﬁth and
southwest of Hysham, is discussed in considereble detail beoauss it
' appears to be of primary importance. Its purpose is to pick up waste
: water\beIOW\the base of the terrace and condﬁct it.to the railroad

bfidge about 1.2 miles southwest of Hyéham,~ A primary purpose'of this

channel is to divert waste and flood water from Box Elder Creek,
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Such a chanﬁel Qill have to’bg carefully designéd and locéted ‘
from field surveys, For illustfative and estimate purposes a tenta--
tive design and_location hes béen seﬁ up from the topographic maﬁ and
is shown on a plan~profile in'ﬁhé map pocket, ofbthis report, This
design'is planned to accomplish the‘following purposes:

1. (a) To divert waste water from the draw in the northwest corner
of the NE1/4SW1/4 . of section 19; (b) pick up waste and flood water
from Box Elder Creék in the northwest corner of the NWL/4SWL/A of ©
section 19; and, (c) intercept wasté water along the base of the ter-
race 4o the pile.bridge on Highway 10 about one mile southwest of
Hysham and thence to fhe reilroad bridge.

2. To facilitate farm irrigatioﬁ service to the SW1/4NW1/4 of
section 9 and to include thg extension of lateral I43-1 to serve the
SW1/4SE1/4 of section 8, |

The suggested design is based, generally, on a grassed channel
with a crossfsection_of 40~foot ievél bottom, 3:1 cut slopes on the
- upper side and a bank on the lower side having an eight-foot crown
_and 2:1 side slopes. Depth of thé'éhannei, generally, would Eerfour
' feet, from the grassed bottom to the top of the bank, A gradient of
about 0.4 per cgnt'wili apperently meet the cxisting bridges on the
highway and railroéd from a point neadr -the quérter—cornef between
sections 8 and 9, VWith a grAdient of 0,4 per'gentia grassed channel,
‘ag above deseribed, would carry:up.to 200 c.f.s, withouﬁ scouring, For
very short.periods, a flash flood of.apprdximately 1000 e.f.s, mighﬁ
be carried wiéﬁout serious damage, Probably aﬁy,floods e#ceeding 200

cef.s8., will be rare and of very short duration.
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AS tentatively outlined for illustration.aﬁd estimate, disposal
¢hannel D~5,0 would cross the county.road with 2 24~inch culvert unde:
a low road-gfade. A11 usual flows of both waste water and.natural
runoff (25 td 30 c.f,s.) would pass through the culvert and the occa{
gional higher fléws would pass over the road, as they‘doubfless have
- done in therpast. If the road~grade wers processed with gravel, such

 Qvorf1ows would prébably ccuse littlc damage, For this sot—upva,droﬁ
 ,iﬁ'grade‘of two feet is provided. This'coﬁnty road crbssing will haj

5£9 be actually desigried in coopération with the countj. 'Fihalndesign;
'~ﬁi11 doﬁbtlégs be changed considerably'from the suggested seﬁ—up
thchlserves only to illustrate one plan thatvappe;rs to be fedsible;

Béiowlthe COunty‘road the channel would be 1ocated‘as a "Balance 

-section', éqﬁalizing excovation and embonkment quantities as neerly a.
practicable, As noted above, this section is suggested as one with
" 40-foot bottom with 3:1 slope.on the upper side and 2:1 élopes on the
_ émbankment, which would have oight—foét cfown at elevation of four |
feet.above the bottom, |

Quantities involved in cﬁnstructidn of D-5,0 would 5e appfoxi- l
mately as follows: S |

lﬁength{'l.éo miles;

| Earthwork: 25,000 cu, yﬂs.;

Sfructurés: Corrugated Culvert Pipe - 24" (road
crossing) 40 lin, ft,
| | - ‘Corrugnted Gulvert Piﬁe - 15" (Lat,
143-1) 120 lin, Tt
Alternatives ﬁo D-5.1 as suggoested aﬁove are:

(1) Construction of D-6,1 as & grassed waterway to the highway



'brldge west of Hvshum, with D—S ) belng onlj a rclutlvely small ditcl
collectlng éxcoss woters west of Box Elder Creek,’ and

(2) _Constructlon of a smller dltch or channocl on-apprbximbtelﬁ
the same location as above'Suggestéd,

'-Alvte'r'na'tivé" (1) hes a serious disadvantage in.that fhere is no.
‘outlét for'Box'Elaér'Creek.watcr-below'the'highﬁay and’ railroad.
Also, no outlet would bo prov1dod for thﬂ draw in tho NFl/ZSW1/L of
section 9.

If a smaller channel were COhstrﬁétcd'QGCOrding‘to alternative
(2),ioccasiOnal flqsh~floods'fr¢m:Boi Elder'Gréek~w0u1d-be a continu~
ing menace to all the lands below and'inclﬁdihg the: town of Hysham,
Any reduction iﬁ_sizé.and‘Capacity would -not rcduceﬁfhe cost\pﬁopor-
tioﬁatély;~ |
FD5. 1

This channel is planhed us”d‘grdss?d'watorway runniﬁé nbrth 
across the H1/2N1/2:of'sectioh-17 and tho_Sl/éSl/é-of éecﬁién 8 to
jbin DS,O,r A well~-prepared and mﬁintained.graSS.sfrip some 50 feet *
wide should hald this chamnel stable to the’pOintiwhere it breaksfdown
.iﬁto'a‘dgep draw.5 From this péint on it might be maintainédrwith'
Efuéh,plantiﬁgs-buf~stfubturélfdrops may be needed tO'pmé§ent4serious
hqad-cuttiﬁg"back-into éoba land, | »

Establlshmcnt and 1ntenunco of thls chﬁnnel w1ll probably ‘be
considerdd as réSponSibilities of the_individual 1&ndoWner$'inVOIVed.
D6,0: - L |

Disposal channel D6.0 éonsists of the fairly-well-defined channel
of Box Elder Creek, - It hasfbeen set forth and is discussed as a |

feature of primary importance ‘to o considerable pert .of the projeet,
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Responsibility for its troatmcnt however, may fall largely to indi-
viduel -landowvmers, with such cssistance as may be available from the
project‘organization and State and Federal agencies;

Waste water which will.find-its'way into thisichanncl will doub®
less esfablish 2 more or less continuous‘flow. This flow, together |
with irrigation of adjoining lﬁnds; will soften the soil so that
_occasional flﬁsh floods from oufside the project may cause very seri-
ous dumage-u |

Damage would be evident in the cuttlng of a gully through nearly
three miles of the prOJect. This gully could roadily bocome a "canu
ybn" in a fow years if it develops as gimilar situations have done in
other pfbjécts. ,Silﬁ and dobfis frbm such erosion of the channel o
| abcve would be deposited where the water sprends out over fho rela~
tiVély flot "fon" immediately south and west of Hysham, = Such silt
‘deposit would be a menade to an ever-increasing area, to the town, th-
highway and the railfoad,- If erosion of the upper channel is uncheék
éd, depogit of silt could make the mﬂintenaﬁce of any disposal channe.
- such as‘suggesfed in D54O.véry difficult and expensive, if not whoily
imﬁracticable. | b

Re&sonably completo protection from flood damage by Box Elder
Creek would be too costly to be attcmpted by the progect the communl :
;y.and ‘individuals unlqss or until cooperation is available with tne
Federcl"flood control progrom, Certain measures, howeyer, can be
._aécompiished by individuals.in-cooperation with the Proiect which wil
feduce immodicte damnge and at 1east delay disastrous destruction.

| Suggosted immediate treutment of this cnonnel 1s largely vegeta-

tive, . The lower ha1f~m110 of woll—dcflncd ghannel, in the southwest
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qﬁarter‘éf section 19, is a shallow draw which appears to be fairly-
wéll étabilized at prcsent.with grass, Through‘this reach grass

~ cover should be improved and émall brush piﬁnﬁgngs should be made at
.any hecd-cuts that may have .developed,

Fur+hcr south through the northwest quarter and ‘the north half
of the southwest quarter of sectlpn 16 ¢ definite gully or arroya heos
'develéped.» éome'degree of stability mey be established through this
reach by bank-sloping and thick brush—pluntiﬁg at intervals,

At the head of‘this‘arroyn, in the southwest-Quarter‘bf soction
16,'a dike—ond-drop structure should be.installed to stop head-cut-
ting,. Such o structure, designed to earry "usual" or frequent floods
(up o 250 ofs), might cost 3:52,000.1:0 $3,000,

| Above the location of such a drop, 2 broad grassed channecl
appears to be.fairly stable for o diétan@o of nequy'dne—quarter ﬁile:

' to the county road on the north line of section 21.. South of the rogf'
a gully hﬁs developed for about 1000 feet, At the head of.this gully
another drop structure shouid be installed, similar to the one below.  '
At ﬁoth suggested drops larger flows could readily be bprassed over
gfass‘waterways. Above the upper drop a well-maintained éragsed
.watefway, 200 to 300 feet wide, should'éxténd to the highline eanal
 syphon, |

- Any work.on Box Elder Creck channél should be caréfully designed.
Suggestiéns horein are only to illustraté treatment that,appéars to
be possible{ Final solution to the problem will doubtless 1nc1ude
dotentlon storage ut some p01nt or p01nts abovc the hlghllne conal,
.Establlshment of such works will probably hove to await coqperatlon

w1th the Federul flood control progrﬂm,
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For the,iﬁmediate future: (i) A complete plan should be worked
out fromvdetailed engineering surveys; (2) Farm operators should
adapf their land usé ﬁo that plan and should establish and maintein
grass and brush plantings in aecordance wiﬁh the plan; and, (35
Present head-cuts into deep gullies or arroyas should be stopped by
" appropriate structures, |

‘Totel length: 2,0 miles; Earthwork, 5000 cu, yds.
Structures: Two drops and one county road crossing,

8Q feet of 48" corrugatéd culvert,

wﬁter disposal channei Dé-1 would be,é»broad, grassed channel
extending from the lower end of the natural channel of Box Elder Creok.

to the highvay bridge west of Hysham, This would be an alternative to

congtruction of ‘channel D5,0 as herein described, This alternative

gglnot recommended unless provision be made to dispose of water below

the highway bridge; _
| Lengﬁh: 0.47 miie; Eartﬁwork, R,500 cu, yds.
- Structures: One county roadicrossiﬁg; two 4O-foot

36" corrugated pipes,

DiSposal chanﬁei PD7 involves only:the‘construction of 1e£eral
L18-1,1 as a one-bank ditoh designed to admit surface water from the
~ fields above as a vagteway is inclgded in 118-1,1,

. This chanhél involves the estabiishmeﬁt of an.adequate culvert in
a draw across a county road in the southeést quartgr of seoﬁion»9 and

establishment of a grassed waterway through ovnerships #19, #15 and



#20, . The culvert;wduld:dcubtiess be installed in cooperation with
.the county, but-it_should be designed to take up four to six feet of
vertical dfop to reduce the gradient.in the draw. A grassed waterway
‘can doubtless be maintained by owner #19 but. brush plantings. may be
needed in ownerships 15 and 120,

Length: 0,35 mile; Earthwork, 600 cu, yds,

Strﬁctures: 60 faet of 18" ecorr, culvert wiﬁh'elbow.
-2-9: _ _

Tﬁis disposal chgnnel is planned to start as a grassed waterway
ina swale running north through fhe.SI/QSE1/4 of sectién 9, cross a
'céunﬁy road and extend'és a grassed waterﬁay for neérly one-quarter
mile fr¢m>where a construeted channel would carry it under lateral
L47-1,0 and north.along'a property line, thrdugﬁ droﬁs.to, or across,
the Bd%'Elder Canal, The'cbnstructed channel,éhould have a capacity
of 7 cfﬁ. | |

' Length: Grassway, 2000 feet; Constructed, 1600 feet.
Earthwork: 1,200 cu, yds.
Structures: Drops.totaling 8 feet; Crossing under

L47-1,0 (30! of 21" corr, pipe with elbow, making 2! %o

4? drop); One county roaa crogsing (may be already estab-

- lished). |
D9,1:
| 2515 ;hannel would gtart as a roadside ditchialqng the west side
{éf‘phe couﬁty road from heer the séuth'one—qua;ter corner of section 9
 to near the center of séction 9, at which point it would twrn east
écroS§>£he road and extend on a contour.location approximately east-

- 2long a property line to join channel D90,



Leﬁgtﬁ: 0.80 mile; Barthwork: 1000 cﬁ4 yas.
Strictures: Drops‘total:ng‘lQ feet; One county road
crossing;'
2219: .

- This disposal chanmel, in the southwest quarter of section 10,
involvoé'establiéhmént of a county road crossing, with drop, and
éstablishﬁﬁn% and maintenance of & grass-and-brush waterway in a
naturel dray, The road crossing should prévide about foﬁr‘féet of
~ vertical dfop. The waterway atove (south of).the road would be
gfass, estabiishéd and maintained by owner #22§.below the roéd, brush
’andvgrass should be esteblished and mainteined by owners #20 and #25.

" Length: 0,45 mile; Earthwork, 200 cu.- yds,

Structurés: ébunty road crossing with 4-foot drop,
.60‘feet 18" corrugated pipe, with elbow,

, | Thiéqdisposal channei,.in the N1/2N1/2 of section lSVand the‘j
S1/251/2 ofrse‘ction 10, involves es£ab11shment of a grass;and—brush
_wéterway in a natural draw, Subject to detéiled-design, it:will in-
ﬂciude a coﬁtrolied spillway and diversion stfuctUre for the;exten;
sion of I47-1,1 and for L47~1.3. The grassed waterway should be
establishedvand maintained ébové the-spillway structure by owners #37
and #73 Beloﬁ the spillway, owners #22 and #24 should stabilize the
. channel by minteining grass“and~brush;

Length: 0,67 mileé; Earthwork, None, :

:Structuresi {Included with 1at§rals>L47—1;1 and L47-1;3>_

This chahnel, in soctions 10 and 15, runs north along the west



454

\

side of a county road and west dloﬁgifhe south side of anofher road
to discharge into FD11, This channel would bo constructed in coop-
eration with the Coﬁnfyg o
Length: O.-‘9O mile; -Earthw’ork, 2,500 cu, yds.’
. Str@ctures: Dropé tétaiing aboutIIA“fegﬁ,v
2212:‘ . . S

This.disposal channgl is pléhned»as an extensioh and ﬁaSteway
-fof_laterallLISel.O‘along the' north line of theﬁNl/éSWl/Lﬁof'sectién .
15, For the first querter-mile it ﬁduld'be-Lléfi;Q;'éS'afpick—up

ditch, with a control structure st the end of Ll8elgoﬁf Tt would then

 extend east one~quarter mile and turn'ﬁorthéaSterly to an inlet into

- the lowline canalj; it would be a- small (3 cfs), one—bank ditch
- Lehath 0,27 mile; arthwork, 600 cu, yds,
Structures: Control structure at end of 118-1,0,
‘NOTE': ‘This ditch should be constructed in céoper_a—z
tianWith owner #7 who could utilize it.as a farm
- lateral by installihg neceséery structuras;
P |
S This channel, located in the NI/QSI/Q of section 15, is planned
as @ grassed waterway in a ndturalndiaﬁ through-ownerships #35 and
437 to dlscharge to an 1nlot into the lowllne canal,
No project construction is sugghsted
" This chammel is plénned to start on'thé south line of the
NW1/ANEL/4 of :scetion 13 at a poi.ﬁt below a draimage culvert under
‘thé lowlise eonal, From‘this point'it would run west along the

‘propérty line, or below the canzl, for zbout 3500 feet to the low
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pqint‘along the south side of the NEi/LNEl/Z of ‘section 14, from

where-it woﬁid-turn.north and fdllow‘the-IOW'grduﬁd fqr about one-

" half milé, to cross a county road'and*diséhargeviﬁto a natural draw,
~ The first BSQO feet -should be a constructed, grﬁséed waterway

with'lével bottbm increaéing-in width from about 20 to about 100 feet

and confinod on the lower side by a dike about two foot in hoight

above the bottqm. Running north, following the'bottom of the swale

or draw, the channel should be ¢ level grassed waterway 100 to 150

| foot in width, Crossings ﬁill be required below OTO-No, 58 &nd for

lateral L5751; 'The county road crossing at:ﬁhe/ond should be

~ dosigned for a drop of'four feet or‘noro.

This channel would bo’dosignod and construected in cooperatlon
with landowners #28, #32 and #30, who would, of necessity, be re-
sponsible for its m:mtenance. 7

Lengfh:';.ZO miles; Earthwork, 7,000 cu. yds.,
- Structures: Two form-service crossings; 80 feet of

lSﬁ corrﬁgated pipe; One dounty rodd.crossing with drop,

60 feet of 21" corrugated pipe,
| ‘Disposal channel RDi5;1, located in SGctionl12,‘is planhed as a
shallow ditch rurning west along the soufh side, north'aiong the west
side and, again,Aﬁest along thé south si@e of a eounty road to dis-
charge into FDlSyO.. This channél would be consfructed‘in-cOoperation
with the County.

Length: 1,04 miles; Earfhwérk, 2,000 cu, yds,

Structures: None,



ED15.2:

Tﬁis disposzl channel would be.ihcorporated'in lateral L53-1,1
for ebout 1800 feét énq would be an extension of that 1ﬁtera1.for;
some 800 fect, discharging into D15,0, For 153-1,1 it will invd;ve
only arrangements to admit surface water from the uppér‘side at ap~
propriéfe places and a cohtrol.structgre at the end of_L53-l;l. For
the rest of the way it might serve as a form ditch for ownership.#28°

| Lengthﬁzo;lé mile (grassod waterway); Eﬁrthwbrk, 500
cu, . yds. | - | '
Structures:_One'controi structufc at end of'I53—1.1.
: FD16:

This channel would bo & short roadside dit;_ch along the south
sideiof the ecounty road near thé center of the SE1/ of:sectioﬁ 11,
It would turn‘n§rth aeross the roaa to disohargevinto a draw,. The
road croséing shbulahbé éombi;ed witk a drop of about four feet,.

Length: O.iS mile; Earthwork, BOO‘cu. yds,

Structures: Onhe county road crossing with drop (40

“feot of 18" corrugated pipe with elbow),

=
3

7

|

’This disposal is only a county road crossing at the northwest
corner of the NE1/ANEl// of section 18,.
Length: 0,02 mile; Earthwork, 30 cu. yds,
Structures: 40 feet of 15" corrugated ﬁipe.
Channel'FDlS.O,_in sections 11 and 14, ié planned as & grasséd
waterway following n.naturél swaie or draw, It would begin near the

southwest corner of the SW1/NW1/4 of scction 14, in ownership #33
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'and'fuﬁ in a northerly direction about one énd-one-fourth miles acros:
ownershipsi/34, #27 and #26 discharging to the low terrace above the
Xellowstoné Cannl; It should have‘a width of at least 100 feet care.-
fully greded and'grassoé. -The lower 1500 feét should be fUrthér A
stabilized by brush-plantings. |

Length: 1,30 milos; Earthuork, 3,500 cu, yds.

Structures: Cne county road crossing‘with _-foot

drop; 60 feet of 30" corrugated ?ipe;

RD19: \

"This is 2 short chaﬁnel-near the south quartcr—cornpr_of section
16, It wﬁulﬁ run along the wost side of o north-south couﬁty road,
crossing an oast;west county road, Design and construction would be
in cooperation wit£ Treagure County.

Length: 0,12 mile} Earthwork, 500 cu, yds.
. Structurés: One coﬁnty road crossing; 60 feet of

lS"-cqrrugated piﬁe. .

NOTE: Alternctive design migﬁt moke the part
beiow the foqd 2 combinration with avfarnhservice
ditch, in cooperation wiﬁh_owner #7.

D20:

For deseriptive purposes, the channel of Buckingham Coulee,
across the west-end of the project, is designoted as D20, It is
probeble that no great amount of waste irrigation watér will reach
thié channél; however, softening of the land by irrigatioﬂ and even a.
smll emount of wﬁste water will probably accelerqto,orosion by the
ratﬁer freoquent flash floods, -

When and if.fldsh floods are|minimized under the Fiood Control
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| Program, this channel can be stabiliied. Meenwhile, every effort
shéuld be mndoe to prevent damnge arising from Irrigation, No part of’
the coﬁlee bottom shéuld be plowed., Grass and bruéh-plantiﬁg should
be enﬁouragod and every offort mode to ;rrest head—cutting.

' Full cooperatlon with the Flood Control Program should be givon

' when such a program is put in opcr"tion.

gn;ets_to;;gyllne Canal:

Ihlets for surfaec water into the 16wline canal aro essential
parts of the water~disposal system. Some of theso are outlets for
disposal channels deseribed above but mony of them would be planned
oﬁly to admit surface waiersrwhich othcrwise-would‘coilect above the
upper canal bank, |

These structures moy consist of only & length (16 to 24 feet) of
- corrugated pipe thfopgh tho upper bank and extendiné‘to near the
cenﬁer of the canal,

Most of the appropriate locations for inlets have heen located
and are shown Qith tfiangular symbols on Map 2, Additional inlets may
be found to be desirable, n

Total Number of Inlots 1oéat§ed,’ 22; Earthwork, 1000 cu. yds.

Materiaels: 240 feet of 15" and 200 fect of 18" corrugated pipe.

- SUMMARY OF WATER DISPOSAL SYSTEM

wgtnr dlSpOSgl channcls and works, as doscribed above would
1nvolvo a total length of channels of over 18 mlles._ of thls, over
three mllos would be road51de ditchs nearly 2.5 would be in combina-
tlon with irrlg tion laterzls; about sevon miles would be grassed

waterways, requlring”only grading'and seoding, and about six miles
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~would be.construcied channels of various sizes,
| In sections of constructéd channels, étructuralAdrops totaling

nearly 50 feet might be required. Twelve county road.brossingé ﬁoulﬁ
be needed; spmé of . these méy havevbeen installéd by the County,
Twenty}two inlet structures would be needed to discharge water into
the lowline canal, Three or more control'strﬁctures for small {3 cf:
ditehes would'be used, . |

| .The-oonstruction of the system would invdlve aboutFAO,OOO cubic
yards of earthwork, 1500 iinear feet of cnrrugatéd pipe, ranging frcu

12 to 48 inches in diameter,

DISCUSSION OF ENGINEFRING DESIGN

As stated in "Purpcse and Scope', this feport does not include
angineering deSign.. Such desién could be worked éﬁt iny éfter de~
tailed surveys. are available and, particularly, when other details of
»»construction‘conditiona are kncwn or can be fairly accurately fore- |
seen, Theijrmulation>o£'the genera1 plan shown herein, however, nec-
eséarily ;nvolved some cdnsideration'of types of structures and
practicable methods of construction, Furthermore, such consideration
was necessary to arrive at some approximate estimate of_coét.
Laterals: -

| Required capacities of ditches has been indicatéd in the detaileL
_description, It is contemplated tﬁat allowable velocities will vary
frqm two to three feetlﬁer second, depending onvthe stability of the
soil, This would allow gradients varying from 0.1 pér Qent.for the
larger laterals to 0.2 per cent or more for minimum siié'diﬁches,

Height and spacing of drops will be determined by the economic



'balance between cost of structures and cost of earthwork, with con-
'sideration being given also to” advantageous location of checks
.1néorporated in drop structures. In coﬂbination laterals cr0331ng
1rr1gated flelds, it will be de51rable generally to 1ncrease the |
number of structures and decrease the drop taken up by each,
Dispgsal Channels- o | K

Where 1t is necessary to construct a narrow channel de31gn
would: be similar to that for laterals. It 1s contemplated howeve~
'that in most cases, disposal channels can be planned with relativelf
W1de, shallow sections, protected by grass covcr. Such sections maz
bo maintained with gradionts of O 6 per cent or more, Natural draws
.may be stabilized with brush and grass plantings at much higher
gradionts.'- | J R

Grassed channels on h31151de or "contour" location arc consid-
“ered as broad, shallow, one~bank ditches. mhe w1dth of relatively
flat bottom and the height of bank xlll var« with the volume of water
to be carried, ‘Where only waste wateriand"runoff from ficlds is tc .
bo carried, a width of 20 fest or less mh a bank or atke two fect,
or less, in height will probably be adequate. Where flood water fro:
| outs:.de the project must be carr:Led these dlmensions must be in- |
-creased The largest channel,. of this type suggested is that for D5.0
which is suggested to have a bottom w1d+h of 40 fcet with a bank fOu
ieet hiph In all ¢ases such channels should have side-slopes as
flat as practicable so as to facilitate the use and maintenance of t}&
channel for’ meadow or nasture. | | |

Grassod channols iollow1ng the bottoms of swales or coulccs gre

’assumed as,flatebottom, or slightly rounded, with very flat side~

\
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slopes, the whole section being graded to biend into the natural cor- .
tour of the land, In some cases_it may be'desirable'to buildilow
dikes aiong one or both sides., Comstruction of these would be essen--
tially a field-leveliﬁg,orvgrading operation, In relatively deep,
narrow coulees, with heavy gradients, probably littie earthwork would
be doﬁe; In tﬂese,,natural gréss cover.should be protected and reén-
foreed with seeding, and brush plantings should bte made, o
There are ﬁany naturalvdraws or cquleeS'froﬁ thé upper to the
lower.terrade throughout the project. = Their sgtabilization will pre-
sent serious problems to some farm éperators. -Only a fe& of these
have beeﬁ'designated as disposal éhannels. Stabilization with grass
and brush is probably the most generally applicable‘treafmeni, as
suggested for FD5,1, Wheré opportunity offers, surface water should
be kept out of these draws: Such a measure is illustrated by D4,
Struétures: |
| Thé>genera1 plans herein presented have been based on the general
assumption that & rather highestandard,'"permanent" type of construc-
tion would be édopted. Under this assumption, most lateral étruéturés
would be- of concfete construction, Most road crossings and.some drops
would be constructed of corrugafed iron pipe’with concrete inlets and
outlets: iMeasuring turnouts would be of the orifice typeﬂsimilar to
thoselinstalled at the main canals, Checks would generally be incor—
porated in drop structures which would bé located immediatély below
lateral tufnoufs; |
| To 1llustrate the types of some of these'struCturés, some stan—
dard plans devéloped by the Soil Conservétion Service are shown on _

the following pages. \
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_ stream’ cutoff wall.
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i ” T a
| ([ 3
4 I ko
_ﬂlﬁ_ 2-n" ﬁ 2-n° \
[e=t
i b il
PLAN
4'-4" - : 4'-4"
12" 57 I-n" 12 8 12° =" s 12"

12" | 2-4°/

ELEVATION AND SECTION A-A

L 8

TABLE OF DIMENSIONS AND QUANTITIES
B=Ig" B=24"
H L A | C E Q=4.33cfs. | Q=599¢.fs
Ft. CONCR.| STEEL |CONCR| STEEL
C.FT. |LIN.FT.| C.FT. JLIN.FT.
1.5 | 40| r-9"| 1-2" | 1~g"| 309 188 325 193
20 | 46" 2-3"| 18" | 2-6"| 35.4 221 37.2 | 228
25 | 50" 2-9°| 2-2°| 3-3° | 404 | 236 423 | 242
Q- Gopacity of drop =-333(B-0.2d)d3 c:f.s.----1

' E 1 Y
Normol w.s)
e M Ditch bottom
x 1 | B
Noreatw.s. : ,r 21,
2 _Ed+
Diteh m Y= "'_{1}—_ Wy *
o i+
? = ¥ .
— b < g
o

Fler

Foxs" Galv.
pipe sleeves

UseTk ¢ X 7" galv.
corriage bolts to
hold wood guides
in ploce

ya

-

I"X6"X 2" Creosoted 227 [,

W

-
£'¢ X 5" Ga,

ZLox 7" Galv. eaniogabol'/LAN

pipa . slesve
DETAIWL OF GATE SLOT

NOTES

Reinforcement to be _%'0 rods spaced 12" c. to c. both
ways placed in center of slob except where otherwise
indicated on plans.

~ Lop rods 15" ot splices.

All longitudinal rods to be bent into headwall ond down-
stream cutoff wall.

Wire mesh may be substituted if oquwolent cross section-
ol areo is provided.

This structure. limited to an H of 2.5 ft.

A= Height at end of wing wall

B= Width of weir crest ond bottom of apron

b= Width of ditch

C= Height of verticat sldewoll at wing wall.

d= Depth of water in ditch

E= Length of vertico! sidewall

H= Height of fall in water surfoce

L= Length of opron

5

VERTICAL TRAPEZOIDAL DROP
ALTERNATE NO.2 d-i2°

U. 8. DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

H. H. Bennett, Chief
REGION PIVE

REFERENCE
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SECTIONAL ELEVATION ON CENTERLINE

MAXIMUM CAPACITIES AND PIPE LENGTHS REQUIRED

He R 1 D:10" =127 D=IS”

v T a Lo [R#L, v Q L, JRHL, |V Q L, [RtL,
00" | azei 23 [ir-0" |12°0" ] 43 | 34 | 10" [iz-0"] a5 | 88 | 10" | 1208
'-6" | 5.4 28 |10-6" [ 12-0" 52 | a. 10-6" | 120" | s.4 6.6 12'-6" | 14-0"
2-0" | 587 | 32 |i12-0" |i4-0" | 60 | a7 [i2%0" [ a-0".| e 7.5 12-0" | 14-0"
2-6" | 642 | 35 |i3-6" 160" | 66.| 52 | i3-6"|16-0" | 68 8.4 | 13-6"] 160" |
3-0" 680 37 |13-0" |16-0" 7.1 B86%]| 130" |16-0" | 7.4 9.1% [ 13-0"| 160"

% Mead required at pipe inlet (d) =15"

NOTES .

Select o pipe size that will provide o grecter copocity than is required 1o discharge the normol heod used when
irngoting. Try to keup the velocily in the pipe below 3 f.s. based on normal irrigoting head. When the velocity exceeds
3t s, particulorly in sondy soil, o concrete outlet structure is required to eliminate detrimental erosion in the
chonnel, )

Reduce R+ Ly by 2'-0" when using outlet structure.

The discharge copacities hsted in the toble are bosed on o 12" water depth above the top of the riser pipe ex-
cept for 2" and 15" diameter pipes operating under 3-0° H, which are bosed on a water depth of 15" above the top
of the riser pipe.

The drop structure s formed by cutting a standard length corrugated metal pipe, which is manufactured in multiples
of 2'tt in length on a 45° angle and welding cut joints together fo form o 90* bend. Pipe:to be 16 go. corrugated
metal conforming to Federol Specifications Q -Q-806. Jont between horizontal and vertical pieces of pipe fo.be butt-
welded ond water-tighit Pipe to be thoroughly clacned both nside ond outside after welding and' the ‘entire pipe drop
submerged n a bath of asphalt of approximotely 45 penetration heoted within o temperature range of from 250°F to
to 350°F Pipe shaii then be drained in o vertical position 1o remove excess asphalt as pipe cools. Other methods of
applying asphalt coating wilt be considered - .

When the corrugated metal pipe drop i1s used of a ditch crossing, increcse width of ‘top of dom ond dimension Ly by 8-0"

The drop (H) for any specific structure con be increased 3 inches by plocing the top of the riser pipe 3 inches below
the top of the concrete floor of the inlet. The thickness of the floor slob adjocent to the pipe shouid be increased 3
inches to make 0 watertight connection with the pipe. The mlet to the pipe should be rounded to @ 3" radius to save
forming and improve the efficiency of ‘the iniet .

-
. NOMENCLATURE

d -Depth of woter in ditch

D - Diemeter of pipe

R -Length of vertical pipe along center line
Le -Length.of horizontal pipe along center line

V .- Velocity in pipe - f.s.

Q -Dischorge through pipe-c.f.g.
M - Drop,in water surface in cono!
Hg-Entronce head loss.= G.5 l_‘_

Hy, - Loss of heod at bend= K -l'—
H, -Friction heod loss in pipe s Mﬂ-!

' 4
Hy - Velocity head loss = ¥~

Formula for discharge: Hs Hy + Hy tH, + Hy, Qs oV

Top of dom—_
, An. e L ! hd ' J
15" s d . A g
Top ditch bank -~ ~ oo ot 4 _i. cll__ t
) e [ ¢Top ditch bank op i T1
i ' ! ~ & 0 d 15" \30° E‘l r—] —T—[
= | o = e 2 | 1—1—+ ,
71 2-5 4 Golv. bolts set 6”in concrete = i N H ] ! o
"xa_ | . A r—‘l-l'_ [ m oty | IS 4--4
1 e S all 1] i 4
Siot for stop'logs "[_ — - .} ‘_‘ ‘%'0 Rods abdout 12° }'__1 1_ )
- < both woys ,..l
Concrete inlet L __+ L 2 ’ : 13 3= =TT
{0 Reinforcing rods I e - ; ' C.MP ' | s 0
12"c-¢ both ways 7 ‘L . , i Rods
Fec LAl ‘ ‘ S oo o
L == S =i
. 4]k
' NO” {4 : —
S Ls' _Q_t_+2l : $ ¢ Roes
- A4 ' _'.J S = _ Ly
5 ) = SECTIONAL ELEVATION A-A ) _ PLAN T
_' DETAILS OF INLET WITHOUT CHECK
f .
PLAN —
. g\ G f
31" CMPipey (T~ I’
2-0" _4i 5 + 3-0" _11 _ | _o
Top ditch bank~, o . ?— o i :I: l —+ } r ; —i
ws. o x| e o & - § : ‘f‘_f“.
T 12-g68ons IE. 144 concrete inter L\\ S e
Dlset6 i » 114 concrete-5.3 cu. 1. ) Mg
concrefe F=1 L Reinforcing steel § ¢ rods * > .
WY T 3 2] 12%c-c both woys Ground line gy "
1 9--{ : 35 L. {1 required . " s a0 | g
l:mi [t /‘10 for d=12" R’ WS~ PLAN -
i L) j Corrugated metol pipe~_ . ——
o ° . tJ
Watertight welded joint o Center line— \\\\ jl'Ch bottom gﬁn.rodl % ¢
o T AN - T - - : - ™2 e c-¢ both ways
G . . ’°'°'I W BOLin.H.svg’qd.'
* Concrete~19.7 cu. ft.
L Lo 1 a-0" 1
= T T T

oy

»

SECTION B-B
DETAILS OF CONCRETE OUTLET STRUCTURE

con’nucnsg- \METAL DROP

REGION PIVE

CANTOGRAPRIC APPROVAL

U. 8. DEPARTMENT OF AGRICULTURE
‘SOIL GONSERVATION SERVICE

H. 1. Denaett, Chief

LINCOLK. RESRASRA

Roviud_ 2-14-49



4", Gote slof.see'detoil‘
X 6" A

. . [] 0
Water surfocey T 1 QO $¥
== | |
| |

- o

Flow

{..Bend all longitud-
inal ‘bars into o
cut-off walls

FARM LATERAL

v

T 3-6"

= o SECTION B-B

B 4'-3" L -
2'-o" 23" - x 2'-3" . 2'-g" = .
B-| : ]
A oy - :
T — I . . , v
______ 1 e _ = — —=—t+Top of diich bank : '
.G
A ) 21_311 L 2._0!.
% P [— S - 4y L. »
- Jgr 7 Slot ‘for floshboords éﬂ“l % ¢ Carrioge bolt 6" long
‘ ‘ | Eﬂ: s Is "X 6" | K
= i [
- . - - - d‘ﬁ P 7 A T | %
of ([ - N f Vevraa T
o . L T S . EZ%Rods |
' — B S - 4 BXEPbe skeepe | _ ‘
. : ‘ PLA'.N D-D . . QUANTITIES
FIELD LATERAL : . : ITEM ONIT k QUANTITY
‘ i : . B=18" | B=24"
PLAN ' ‘ Concrete C. ft. 17.4 183
o _ L ' Reinforcing steel 3¢ | L.ft. us| us
G 22— Ll _ Lumber - BFE | 25| a5
. —1 v : : : Pipe T ¢ 4" long-golv. | Each ) 4
D -2y sbx4a"Pipe sleeve % ¢ Rods 1 p i;? » ng-golv.
- R ] . ] Boltsgo 6 long-galv. | Each 4 4
‘ i l / . ) Washers 1"¢ - galv. ‘Each 4 4
¥ ; | I NOTES o
B = Bottom width of turnout structure .
iy ‘ . "~ b =Bottom width of ditch .
Traee cetai / d = Depth of water in difch
e = %¢ Rods L Reinforcing steel to be'§ diameter deformed. rods
= [W.S._‘P ol + 1 .'  spaced approximately. 12" on center both ways placed
i - | / near center of section. Bend longitudinal rods ‘into
PR E 7 : " cut-off walls as shown in Section B-B.
. r_ __J/ : ) : Reinforcing steel to be intermediate grade
= ~ - - S : ' Wire mesh may be siibstituted if equivalent cross sec-
= ‘ < . q . . tiondl creas: are provided. ’ : :
Sl SECTION C-C- o . Use this structure or structures in combination with
T - _ Nl concrete check, Drawing No. 5,R-10,000.07 in place
_2,1_3-- : %+5.. _L 2'-q" I-6" DETAILS OF CHECK AND GATE SLOT ) of division box, Locate structures -'s'o there is no phy-
. .

sical connection between them.

CONCRETE TURNOUT
d’: |2"

U..B. DEPARTMENT OF AGRICULTURE-
SOIL CONSERVATION SERVICE

H. H: PBonnett, Chief :
: -

SECTION A-A

ARMION ITVR

CARTOGRAPRIC APFROVAL




3"X12" Foot plank .,

15 b Bolt,9" long, set
4% in concrete

Water:surfoce,™ 4'|

—

JF n" J

843" | B+s

¢
SECTION A-A

" woter surfoce

Lo g@;aiam;a;;;;“‘]f‘:__f -

-
iy
i
|2"" I_G"J

Flow

|
|
|

2" | 4%_-(1

K '
T et ot |

3"6-"‘ 1

SECTION B-B

M e - ' Al
r w L i Ty

PLAN

)-8

4 foxaPipe |y it
| sleeves |3

2"~

SECTION C-C ‘
DETAILS OF CHECK AND GATE SLOT

Woter surface;

__'Ditch bo"oma ’

" d = Depth of water in ditch

QUANTITIES -
v ' QUANTITY
ITEM ' UNIT Il‘ ni n [ U] U "
‘ | B=2-0'|p=2"6" [8-3-0"[8-3-6
Concrete Lef Jize [ 181 |190 [200
Reinforcing steei 3¢ lLft | 105 | n2' | . ns | 123 N
Lumber TBF 28 | 28 | 35 | 35

Pipe {0 4" long-galv. | Each

4 4 4 4
Boits 1t ¢ 6" long-gatv. | Each 4 4 4| 4
Bolts ¥ ¢ 9" long-galv. | Each 4 4 4 4

.| Washers 1"¢-gaiv. | Each 8 8 | 8 8

NOTES

B = Bottom width of check structure= b + 1.5 d

b = Bottom width of ditch

Reinforcing steel to be

3" diameter deformed rods spoced

approximately 12" on center both ways- ploced near center
of section. Longitudinal rods fo be bent into. cut-oft woalls:

Reinforcing steel to be intermediate grade
‘Wire mesh may be substituted if equivalent cross-sectional

arecs are provided

|

CONCRETE CHECK

REGION FIVE

H. H. Bennett, Chief

U. 8. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

LINCOLN, NEBRASKA
e

moton nive
RRFERENCRE
CARTOORAPHIC ‘API’IOVAL . B TECHNIC. AP] VAL .
< — s e
COMPILED TRACED CHIEI‘!_D DRAWING NO.
WRE. | RHB. | WRE. |520-47

5,R-10,000.07




Natural ground line

Maximum
flow < w

7 All concrete to.be

ground line.. -

SECTION X-X

NOTES
Recommended Specifications .

Reinforce section wufh welded wire fabric mesh, 12 gauge
minimum, spaced at 4" each way. Weight of mesh - IS Ibs.
per 100 square feet. Place mesh in center of section. Lap
a minimum of 45 diameters ot Sphces 5" for 12 gauge.

Place expansion joints on 40' centers. Provide an ex-
pansion joint at juncture with structures. Make dummy
joints 8' on centers by cutting with a trowel or magon's
sidewalk jointer. Dummy joint should not exceed -3- in
depth.

Concrete to have 3000 Ibs. per square inch compress-
ive strength ot 28 days. Maximum water-cement ratio =
6.0 gallons per sack of cement. Slymp range | to 3
inches. Maximum size aggregate - %

Keep lining wet for 5 days after pburing or sproy with an
asphaltic coating which is manufactured for this purpose.

Permissible Specifications

Pour lining continuously without expansion joints except
at junciure with strucfures Provide consiruction joints
or dummy joints on 8' centers to control cracking. Con-
struct without reinforcing. Concrete and curing specifica-
tions same as above.

B = Base width of lined section

d = Depth of water in ditch.

. S = Slope of water surface

F = Freeboard, 4“ minimum

t Thuckness 3" minimum

placed below natural

H I Y = 'Vlv- | i i AVL -
1NE .
T Y : : Y : = > 3 | " : l T
A Tl - |
| I I _Flow_ | Expansion joint filler
i | — @ L L] | : ’
: - Ir T 3y . . S H BT IRENITE
il TR
| I -
- 2 Thicknesses_*Li: Al
T ’u tarred paper 1.
I l CT -
PLAN SECTION Y-Y
LINED DITCH- SELECTION CHART TABLE OF QUANTITIES FOR
S . FLOW - C.F. S. 100 LINEAL FEET
% |.5 |10]1.5]|20[25 ‘3.0 35 (40 4.5 50[55(6.0] CONCRETE LINED DITCH
I|A|B|DJ|E|F|G|G|G|[G|G|H|H Secti Dimensions |Concrete| Mesh |
2lalalBlelole|[FlFlele s |6 oMb [d+F |Cu. Ft. |Sq.Ft.
3{A|A|A|C|D]|D |E |EI|F |F |G |G A 5" 8" [ 62.4 233
‘4 iA|lAalAlB|c|D|DI|E.JE |F |F |G B 7 8 666 | 250
{5iA|lAjA]lB|C|C|D|DI|E |E|F |F -C 9 8 70.6 267 |
6 |/A|lAlA]lA[B|C|ID]|DI|D |E|E|F D 5 I0 |74.4 283 |
7|A|lAJA]J]A[B|C}|Cc |DI|D |D|EE E 7 {o] 78.5 300 |
8|A|A]J]A|A]B|B|C |D ‘,D D|DIE F 9 I0 |[82.6 317
9|AlAjA)lA[A|B|C |C|D|D|D|E . 6 9 12 [94.7 367
IOIA|A|JA|JA|A|[B |C C|D |D DD H 12- 12 100.9 392 °
nijajlajajalals[s|c|c|o|p]o ‘
12|A]lA|lA|J]A|A|B |B|C|CI|D]|DI|D
i . CONCRETE LINED DITCH SECTION

‘IrEGION FIVE

U. S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

H. H. Bennett, Chief

LINCOLN, NERRASKA

'REFERENCE

CARTOGRAPHIC APPROVAL

' COMPILED

TRACED

R.H.B.

‘TEGHRNICAL OVAL
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For"K" other than |, a warped
. surfoce will exist in thls section. ,-"
Moke "K' equwuleni to'stable

earth slope in cangl.

INLET AND OUTLET
. RECOMMENDED  SPECIFICATIONS
Reinforce with welded wire fabric mesh, 12 gouqe minimum, spaced at
4"each way. Weight: of mesh - |9 Ibs. per 100 square' feet. Place rnesh in
center of section. Lop a minimum of 45 diameters of splices- 5" for 12

-

12" | >

2"

12" | (dHKE5K

|m

[{d+)K+5K

T . ; : gauge.

g}[ \ . * » 4 © Provide dummy joints 8' on centers: by cutting with a trowel or mason's

’& 2 o V. & )( sidewalk jointer. Dummy joint should not exceed 3 in depth.
Q‘,‘\ e ) Concrete to have 3000 Ibs. per square inch compressive strangth ot
28 days. Moximum water-cement ratio= 6.0 gollons per sack of cement.
Slump range | to'3 inches. Maximum size oggregate
Keep lining wet for 5 days after pouring or spray wu?h an asphaitic

coating which is manufactured for this purpose.

Min. 18"
b
4

: t
[3

Transifion o | SECTION A-A HILLSIDE_ TURNOUTS
itch-section . . .
/ + : Reinforcement in structure to be’} bars placed in center of slabs

N . and spaced 12" ¢ - ¢ both ways. All ‘longitudinal bars to be bent .into
) cutoffs. Wire mesh may be substituted if equivalent cross-sectional
PLAN . : . . areais provided. Refer to Drawing No.5,R-10,000.5 for specificotions

: : ) - on reinforcing 'the chute section. Lap bars |5 at. spllces

. Keep concrete wet for 5 days after pouring or spray with an asphalhc
Water surface, . . . . coating which is manufactured for this purpose.

INLET AND OUTLET .
PERMISSIBLE SPECIFICATIONS
Pour lining continuously without expansion joints except at juncture
with structures. Provide construction joints or dummy joints on 8' cen-
iR BN ) . " ters to control cracking. Construct without reinforcing. Concrete ond
6'-0" Min. —154 . curing specifications same as above.

SECTIONAL ELEVATION ON £ ' | : | ' NOMENCLATURE
OUTLET SEGTION B Base width of chute enironce or turnouts

l ) _ ) : . . B Base width of chute
CONCRETE CHUTE TO EARTH CANAL . . b Bose width of earth ditch
. ’ . . ‘d Depth of water in ditch
Depth of water in chute
- Freeboard at chute entrance,outlet or af turnout - Min. 6"
Freeboard in chute section - Mm 4"
Side slope factor
Length of transition
Slope of chute
Discharge in cu. ft. per sec.
Thickness of concrete lining - Min. thickness 3"

|
1:]
12" Jdtf)ktS5K | B Hf)KH5K
,C/
g

f >

sg_ d

e
L.

.d|
" f
2"%12" Plank

I ' 5" : ' . ' ' t
- 75 $X9" Galv. anchor bolt- ) _ :
d ~ N R ‘ ) .

TR T LI T U I LR U TR

\

LI5" | d+f 4 B _T_ dif | 15" |
“our x

. ' All lining to be placed on undisturbed natural aarth or thoroughly
'—" T ' compocted backfill.

L] ' - -l S - LENGTH OF TRANSITION REQUIRED AT INLET OF
‘ T - _1 . . = — : . _ CHUTE FOR VARYING DISCHARGES AND SLOPES
]

S
B,
|:]
|

o . i Q:3.0 C.FS. Q=40 C.F.S.. Q:=5.0C.FS.
. . " d=1.I, B=12", B, =5" | d=10, B=18,B,=5" | d=1.2', B=18.B)=5"
15 d+ . " ] 12 T - 3 Y Y 1

. - U Bo.l dtt 15 Slope 4+ 1, d+f, et t,
B % (L) feet ‘linches] (L)feet  linches| (L)feet inches
7 6 10
X, .
& 8
_O': ' 10
12
15

15 - [ 10 19 10
14 10 18 10
13 9 17 10
1] 9 .15 9
9 9 13 9

TR : PLAN

C"'I Start chute slopeimmediately
below headgate

O |~N|(D |0
@ (W0 0V

W|re fdbrlC mesh / d+f+5" _L B+1-8" J_ d+f+5"
-t

' . at.center of section
SECTION C-C

INLET, OUTLET & TURNOUT
STRUGTURES FOR CONCRETE CHUTE

L - ’ U. S. DEPARTMENT OF AGRICULTURE
' SOIL CGONSERVATION SERVICE

C Cn . ) : : ) . " H.H. Bennett, Chiel
- 2-6 3-0"Min. - L REQION PIVE . . |INCOLN, NEBRABKA

| ARPERENCE
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b b
12" j(d+f)k B __Jud+f)k || 12" . . 12" Y(d+fik B j{d+f)K | 12
S T R . I (73 I A R S
K:1 K:l =9 K:i K:1
| iab2" X 12" Plank o i l—2" X 12" Plank
a ) I ) al . {n
‘30" 1 Eliminate opening and chute section : : . 3-o" %;Q
. T when turnout is-at end of chute -
. nv ] ' yl i ’ a o o
|/Ars may be rounde. iy v (S /_—_r “““ ‘
Feat . = | -- . |
— ' — . | (
t :' Vol o -‘DI f'f’: - + ’ \'E ol | '
; 1 » . [2) : - - X - / L(_I .':‘) ) :I +
. T e - ——— R\ |
E N\ —| o _ L] l ‘ _1 m |n B n& ____§
ion joint ar’ : ¢ : a L he T : , Do oty yon _
junchure with sfructure. e i | 2" X12" Plank : : : _ . —— 2'x12" Plank
See. detail on Drawing . : ir_lg ‘ PLAN
5,R-10,000.15 ] ) ! 1 S S . ONE-WAY HILLSIDE TURNOUT
‘ B8 < (P! | ol g © CONTINUOUS GHUTE
" : . [ E xR P'O"k\iIZ" [(d+)K | B _|(d+HK |12" ’
" " -
o e B o aks [ 1N ' . EX6'Galv. 3B, I"x 6"
) " - - % 3 . » : . carriage bolt |‘ Creosoted
‘ _ 2 jethk | B Jldthk | 12 k o :
¥xa"Gaw. . 4]
pipe sleeve 1"$-Galv.washer
b _ : DETAIL OF GATE SLOT
PLAN SECTION lB'B

TWO-WAY HILLSIDE TURNOUT . " LENGTH OF TRANSITION BELOW HILLSIDE TURNOUT
. . . - : FOR VARYING DISCHARGES AND SLOPES -

: . - ) : Q:=3.0 C.F.S. | @=4.0C.FSs. Q:=5.0 C FS.
|———+—-|J—-|(d+f"< B_LOHIK | — 5o x9" Galv.anchor bolts o , ‘ B8=5", d=1.0' | 835" d=i.l B=5", d-12
, : ) ‘ ‘Slope it [ T [ditf, dtf
- | % (L)feet [inches| (L)feet inches, (L)feet inches
6 13 .9 18 10 22 10
8 - 12 9 17 10 21 10
10 i 9 16 19 20 10
Provide a flot vertical curve at 12 10 8 4 9 8 9 -
juncture of chute bottom with 15 9 . 8 12 9 16 9
30 slopg o
' SECTIONAL ELEVATION ON & ' '
TWO WAY HILLSIDE TURNOUT . ) ) .
-CONTINUQUS. CHUTE . - . K ;
INLET, OUTLET & TURNOUT
STRUCTURES FOR CONCRETE CHUTE
. ; . U.S. DEPARTMENT OF AGRIGULTURE
. . ) SOIL CONSERVATION SERVICE
! i . . IInlnmu nve H. H. Bennett, Chiet LINGCOLN. NEDRAGKA
‘| CARTOORAPHIC APPROVAL 1| TEGHN! VAL

ODMPILED TRACED CBECRED DRAWING NO.

WAE |rue |cur | 27948/ 5R-10000.19
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PRELIMINARY COST E§TIMATE

.+ No precise estimate of cost is possibie,withéut detailed infor:
mation which‘can be aVailablé only after construction surveys have |
rbeen made, Also, standards of construction and types of struétures
would have to be determined definitély, However, for guidance of the
Distriet and of the water useré in plénning the development of the
project; a preliminary cost estimate has been prepared,

This estimate is based on construction of the entire distributio
and disposal systems as herein described, As ihdicated pfeVidusly,
it'assumes a rather high s£éndard-of design and constfuction. If
construction engineering and'design ié directed éarticulariy to econ-
6my, savings should be effected within.this estimate: If such desigr
includes some sacfifice of "permaneﬁce", very considerable reductiqn
in first . cost from this estimate might be realized.

As a guide to the total costs that may be iqvoived, a suﬁmary

~~

estimate has'beeh prepared as follows:

Distribution System
Under High Line  $ 21,500 '

Under Low Line = $ 44,600 r
Sub~Total $ 66,100
- Contingencies $ 6,900

Total ~  § 73,000 = = - = - - $ 73,000

Water.pisposal System

Estimated Total  $ 24,200

Contingencies % 2,800
4

Total $27,000 ~ - -~ = - - $ 27,000

“Combined Total for Distribution and Disposal Systems - $100,000
Design and Construction Engineering - « = = = = = = - - % 15,000
‘ , Grand Total - - - - $115,000

For thq total project of 7,268,acre§ this would be an average

- cost of about $15.80 pér acre,
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AREAS TO BE SER_VED'

The appr§ximate acreages of service upon ﬁhich the plan is
based have beqn estimated and are shown in Table II by ownerships_
ana'in Table III by main canal turﬁoﬁts; These acresges éan'be only
tentative and approximate, Actual irrigable areas have ﬁot been
delineated, Furthermore, deteiled project plané and farm plans'will,
sﬁift acreage from one'éource‘of service to another, Totals shown,
however, are sufficiently precise_tq show the pattern of service
contemplated and the total of the area to be servedeill probably

prove to be quite qloée to the actual acreage that will be irrigated

eventually,
IABLE IT = -Sheet 1 of 5~ .
- Estimated Acreages Served in Each ~
R QOwnership
Owner a 0TO . Acres
No. No, - '
C IEE—— s
2 61
3 184
A 19 _
34 24  Total, Owner #3 326 Acres
4 , -2 , 29 _
32 11 Total, Owner #4 40 "
5 . 2 3. (From Owner #4)’
. 3]la 72
33 . _48 Total, Owner #5 123
6 Lo 96  Total, Owner #6 96
7 a 4a 9
5 : 31
6 12
7 40
14 115
16 3% .
18 - 189 , (
41 o a0 :
43 63

49 129 'Tofal, Owner #7 842 "
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TABLE ‘IT ~Sheet 2 of 5=
Owner ' 010
No. _ No, _ - Acres
9 4 37 (30 ac, below lowline)
' '35 : - 30 Total, Owner #9 - 67 Acres
10 o 9 3 (From Owner #41)
7 5] '
14. 378
42 15
40 . . - 53 o R
39 20 Total, Owner #10 530 "
11 . 14 -6 (From Owner #10)
7 18 . -
36 15
38 : 103. ' .
37 38 - Total, Owner #11 180 *.
12 | 37 118 - Total, Owner #12 ‘118 "
13 38 34 o - ' .
41 95 Total, Owner #13 129 "
L 41 15 L |
43 . - 100 Total, Owner #14 115 "
15 B 45 |
‘ 45 72
A7 - 38 o .

_ L6 39 - Total, Owner #15 194 "
16 43 27 Total, Owmer #16 27 "
17 | 43 90 =

43 3 (From Ovmer #14)

45 .20 . Total, Owner #17 113 ¥
18 : 43 85 Total, Owner #18 85 .".
19 - 46 39 |

A 37
55 20 | I

. 53 - 158 - Total, Owner #19 27,
20 . L7 - 7. (From Owner #15) '

. ' 47 _40 Total, Owmer #20 47 "
21 45 38 |

47. . 56  Total, Owmer f21 94 "
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| TABLE IT = ~Sheet 3 of 5
Owmer OO ' -
Noe No, - 7 Acres. -
22 47 ‘78 Total, Owner #22 78 Acres
23 51 ' 38 Total,. Owner #23 38 o
24 4 36 Total, Ouner #24 36 0
25 47 46 o
51 32 Total, Owner #25 78 1
26 53 - 125 | S
60 100  Total, Owner #26 225 "
27 | 51 50 | o
| 53 23 Total, Oumer #27 73 "
28 . 53 .67
' 57 ' 91 - :
_ T 60 185  Total,. Owner #28 343 "
29 60 130 . Total,. Owner #29 I30 "
6 . 58 e - |
- €0 35 Total, Owner #30 104 "
3 59 15  Total, Owner #31 15 "
32 56 4O  Total, Owner #32 40 "
33 51 © 15
52 20 | _,
54, 46 Total, Owner #33 €1 "
34 51 . 101 SR - -
' .53 56 Total, Owner #34 157 ™
35 ' 19+ 18 |
‘ 50 10 Total, Owner #35 28
36 18 40 Total, Owner #36 40 "
37 a8 12 |
: 19 3 : '
48 Ak . Total, Owner #37 159 ¥
38 14 47
- 18 21
44 47

45 - _ﬂ Total,-'Owner‘ #38 152
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| TABLE II ‘=Sheet 4 of 5~
Owner oro _ ' —
_No, ‘ —Nos Acres .
«.,39 . 46 B 3 ‘Total, Owner #39 78 Acres
| ' 18 Az . -
L 18 79 Total, Owner #0 79 "
A1 7 -8
8 122
9 140 : o
10 I3 Total, Owner #41 283 "
42 11 155  Total, Owmer #42 155 *
43 12 16 S |
, % 96  Total, Owmer #43 112 "
Moo 13 1o . |
o 15 - 56 . | .
16 30 Total, Owner #44 96 "
45 17 116  Total, Owner #45 16. "
46 : 60 S | (From Owneru#29)
: - 60 5
61 135
6 10
70 70 ,
| o 100  Total, Owner #46 335 "
47 o, 162 -
: 73 52  Total, Owner #47 214
48 7 70 Total, Owner #48 70 "
49 73 40 I |
| 75 145 Total, Owner #49 185 "
51 ) 71 11  Total, Owner #51 11
52 . 61’ ‘ ) 8 - (From Owner #46) |
69 . - 140  Total, Owner #52 178
53 63 50 '
- 20
67 40-

68 .80 - Total, Owner #53 190 "



. TABLE IT - =Sheet 5 of'5-.
léwner" - "0T0 _ -
No, . . . No. ___ Acres _— S—
s, & 15 | |
65 T 20 : ’
66 - 13 Total, Owner #54 48 Acres
;551 73 . R0 Total, Owner #55 20 "

.TOTAL Estlmated Area Served: 7,247 Acres.

® % o A 3

' TABLE IIT  =Sheet 1 of 5-
Estimated Acreages Served from each Mh;n Canal Turnout

Main Canal : Approximote :
_Turnout No, :Canal Station: Laterals Supplied Ownershlp Acres

,‘_ Under nghllne Canal . :

§ 7 1 E 103 + 40 % Nome 3 (Total) 28
- 2. % 133400 . CL2-1 3 .6l
. . ‘ . N . 4 : 29
(Total) =~ 93
3 : 163+10 : Nome 3 a(Totél) 184
4 : 173+ 40 :14-1,0 & CL4-1.1 : 3 i 19
' : ’ : ‘ : 6 : 96
2 2 21
(Total) 152
4+ 179+ 00 : Nome -7 (Totél) 9
5 . : 190470 - Mone 7 V(Total) 31
6 t 203480 i Nore 7 (Total) 12
7 1210410 GIFLO&LILL i 7+ 40
, : ' 110 : 51
a . o D : 11 : 18
‘ : s et 4] : o8
0 - ; (Total) 17
. ' | . 8 2234 00 .~; None p 41 (Total) 122
9 1 246+ 00 +  None ;lO(thrum41). 3
: : : : 41 -3 140

(Total) 143
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TABLE IITI . -.=Sheset 2 of 5~
Estimnted Acrea g s Served from each Mhin Canal Turnout

Main Canal : Approximate :

Turnout No, :Canal §tatiqn Iaterals Supplled Ownership Acres

Under- nghline Canal X

0 : 270400 : Nome ; Jal (Total) 13

11 | :; 283 4+ 70 ; . None ; 42 '(Total) 155

12 : 299 +80 : Nome - : 43 Q(Total) 16
13 i 3134120 : Neme 1 44 (Totel) 10

14 321+ 40  :L14-1.0 & Ll4-1.1: 7 o+ 115

: : ' , : 10 '+ 378

: ;38 47

: : 1 6

: 43 o 96

» : (Total) 642

5 : 322 + 00 :  None | . L, (Totél) 56

16 i 342440 : CI16-1 A 2 V)

: Lo t 44 v 30

s : : (Total) &

17 i 372+60 = None i 45 (Total) 16

18 : 387420 :118-1.0 & T18-1,1: 7 i 189
2 : : 36 : 40

: 37 e 132

: 38 : 21

2 : 39 s 12

: : 40 T 19

, (Total) 453

19 : 424420 : Noms : 35 ) 18

: t 37(thru 35 _3

T S I (Tote1) 21

_TOTAL from 20 OTO's from Highline Canal: 2,467 Acres

- Main Canal : Approxmate : ' e .-
:Canal Station:Laterals Supplled~ Ownership Acres

_Under_ Lowllne Canal __ : ‘
31 : 95+00 : . Noms 3 (Totél) 10

3la - : 114+ 00 : None ; 5. .(Tétél) 72



TABLE III

-Sheet-3=0f 5- .

70,

Vein Canal : Approxmate 3
Turnout No, :Canal Station:laterals Supplied Ownership : Acres
Under Iowline Canal S :

32 ; 115+ 40 & None ; 4 '(Total)- n
33 : 137450 i Hone ;5 (Total) 48
3%  : 152+10 : None 3 (Total) 2,
35 ; 202 + 50 ; None ; '§ (1ota1) © 30
36+ 247410 : Nome : 11 (Totel) 15
3 . 259420 : CI37-L P11l 38

: : : 12 ¢ 118
: | : : -(Tota1)7'156 _
38 : 289410 : -CI38-1 s 11 - : 103
: : s 13 v 34
: : 2 “(Total) 137
397 : 289+40 : None 10 (Total) 30
40 i 313470 : TNome 10 (Total) ' 53
4 P 326440 i141-1.0 & CL41-11: 7 .90
: : s ¢ 13 ¢ : 95
: : 14 ¢ 15
: : : (Total) 200
42 : 337460 : Nome : 10 (Total) 15
43 : 353430 & L43-l co . 63
o : : . : U 100
: : : 15 45
v : : 16 27
.2 : s 17 93
: : : 18 85
: : : (Total) 413
L4, ‘¢ '354+'15 © :  None ; 38 . (Totél) 47
45 : 380 i T4s-1 ;15 .
. : : : 17 : 20
: : 21 : 38
: : 38 e 37
: : (Total) 167
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TABLE IIT. : -Sheét 4 of 54

Main Cenel ¢ " Approximate : 7
Turnout No, :Canal Station: Laterals Supplied Ownershlp - Acres
‘Under Lowline Canal _ : . : o

46 © 382450  : T4l v 15 ;39
: ' : : 19 : 39
39 i 66
A _ (Total) 144,
47 L 408 4 55 LAT-1.0, TATSLL ¢ 15 . 38
: - :L47—1 24147-1,3 ¢ 19 s 37
: 20 : 47
21 : 56
22 : 78
24 H 36
25 K] _46
(Total) 338
48 & 415410 : Nome . 37 (Total) 44
49 i 427480 i None i 7 (Total) 129
50t M47+30 i Mome ¢ 35 (Total) 10
51 §' 459 (151<1:0 & I51-1,1: 23 38
.o : 1. 25 : 32
¢ 27 : 50
33 ;15
34 101 .
B | (Total) 236
52+ 477400 : Nome -t 33 (Total) 20
53 : 4864+ 60 :I53-1.0 & I53-1.1: - 19 ;158
: : i 26 : 125
\ . : : , o 27 e 23
: : : 28 . 67
: 34 3 56
: (Total) %29
54+ 490+ 40t lNone : 33 (Total) 46
55 : 508+30 : None 1 19 (Total) 40
5° i 529470 : Nome : 32 (Total) 40
57 P 549+ 00 : IS7-1 © : 28 (fotal) 91
58 T .56, %40 -+ Nome : 30 (Total) 69
59 595+ 00 : None : 31 (Total) 15



TABLE IIT

2.

' —Sheet'5 of 5

Maln Canal

Appr oximate :

_Turnout No, :Canal Station:laterals Supplied Ownership : Acres
,___Qaéez_eezl;ne Canel ¢ , -
60 : 600 + 90 q%&LO&%&LL“%‘ T 100
H s 29 : :130 .
. 130 : 35.¢
: 46 .20
: (Total) 470
61 : 635 +20 : None s 46 : 135
: : : :52(thru 46):. _8
: : (Total) 143
62 : 67 +10 : None c 52 (Total)' 30
63 £ 701410 : ‘Nome : 53 (Total) 50
64 : 717+10 :  TNone P53 L 20
T : 54(thru 53) L3
. . Total) 35
65 + 72 +20 i TNome 5, (Total) 20
66 : 752 + 80 + - None 54 (Totél) 13
67 : 768 + 50 :  None 53 - (Tofél) 40
68z 807+50 1+ L68-1 53  (Total) 80
69 : 836+50 : None v 52 L w0
: : :46(thru 52) 10
: : : (Total) 150
70 . 853480 None. . 46 (Total) 70
7 © 874 +30 +  ITL-10 . : 46 : 100
: 3 : 5l : A1
: : Total) 111
72 : 89+50 :  Noms 17 (Total) 162
73 P 920+ 60 :L73-1.0 B L73-1,1: 47 L om
‘ : : 49 s 40
v 55 v 20
: (Total) 112
7% 937 + 70 ‘None 48 _(Totél) 70
75 977 + 80 :  None : 49 (Total) 145
; TOTAL from 46 O0T0!s from Lowline ‘Canal: 4,780
From Highline: 2,467
7,207

—__PROJECT TOTAL:
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| GENFRAL CONSIDERATIONS

Landowners of the Hysﬁam Bench ares hare decided to'chahge their

farﬁ practice and land use from dry farmihg tovirrigation farming,
Thsy have confirmsd that dacision by obligating themselves to repay
the cost of constructing main project works, consisting of -a pover-
fransmissios 1line, pumping stations and main'canslstwith,appurtenant
,structures, includiﬁg turnouts from the  canals,

Thus, the first step has been taken toward transforming the land
economy of the area from that of‘hazardous,,uncertain.and'11mited, di~
farming to the'stsbls flexibie sconomy of irrigation, - The iéndbwners
; di& nof‘mske that dscision and take this first sfep'bliﬁdly.or”under
promctional'prsssure, or under the ﬁemptation of "free" psblic money.
-They have-had-yesrs of experilence in dry-farming-anthave'been able +t«
comfére it with the established irrigatsd-agriculture'of therSIIOWh
stsne'valley, even in their own neighborhood. No one could be better
qualified than these farmers to judge the .overall Meconomic feasibili-

ty'ofstheirtundsrtakiﬁg.- |
| Thé'&eciSiqn has been ﬁade and fhe first step has been taken, .
Horse racers say,. "They ray at ths’wire,»not.at-the'postm" The payoff
:6ffirrigatisn:developmenﬁ 13'05 the farm, not on main project struc~
tures, however monumental they may bef To get to this payoff wach
'farmer mst develop his 1rr1gated agrlculture, and he can not do this
until water is available %o his farm,

The foreg01ng report represents an earnest effort to assist the
Treasure'County So;l Conservation Dlstrict in carrying its program
forward By.ssntributing a technical plaﬁ'tqshelp accomplish the second

necessary stsp in development of irrigationron_the Hysham Bench area --



The

to make the water available to the farms;"It is most‘earheetly
recommended that all 1andownersidooperate in every way possible to
assure that this necessary- second step is carried out with the least
possible delay., A workable dlstribution system, ready to function
“.at the earliest possible time is essential to the*fullvsuccess of

" the project: And, to repeat a sfatement made eariier in this report,
NP algreat degree theasuccess:of one‘isidependent on_the-success of

) all"

RECOMMENDAT TONS

If 15 recommendeoithat the plao/set forth in the foregoing.reporx
lbe,given full and careful consideration by the Board of Superrisors
. of the-Treaedre County Soil Conservation District-' That in. cuch con:
sideration, hey congult with landowners and prospective water users
of the Hyshum Bench Project., The further recommendation is mode that,
upon approval by -the Governing Body of the Distrﬂct thls plan be
incorporated 1nto the conservation program and plans of the Treasure
County Soil Conservation District,

- It is also recommended that the Board of Dlrectors of the Hysham,
Bench Water Users Associat;on, und the member's of that 335001at10n,
study the plan carefully ﬂnd upon thelr approval of it, adopt it as
the "rocommended»plan" for the distribution and disposal of water on
their project, It is most earnostly recommendedlthot all appropriate
:measures be tzken to the end that an adequate system>for delivery of
water and disposal of oxcess water be made:availeble at the earliest
timo possible, This report and plon will be mede fully available to

help, as it my, to acecomplish this purpose,
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