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SUMMARY SHEETS

STATUS REPORT ON
INVESTIGATIONS OF LOWER MUSSELSHELL UNIT, MONTANA

INTRODUCTION

Detailed investigations conducted during the years 1964=67
showed that development of the Lower Musselshell Unit could not be
racormended because of the apparent lack of econcmic justification and
general high costs of storage. Ths following information summarizes
the overall plan for the unit as studied.

TOCATION

Along lower reaches of the Musselshell River, near the tovm
of Mosby, in Petroleum and Garfield Countiss; in east-central Montazra.
AUTHORITY

Federal reclamation laws (Act of Jume 17, 1902, 32 Stat. 338,
and acts amendatory thereof or supplementary thereto).

PLAN OF DEVEIOPMENT

The plan studied for the Lowsr Musselshell Unit ;'?.n'-y'c;lvss
supplementing the flows of the Mussslshell River by developing the
water resources of Flatwillow Creck, a tributary. A dam and reservoir
on the latter stream would provide needed regulatory storage for irri-
gation of 8,330 acres of full service irrigable land along the Muscel-
shell River from the vicinity of Mcsby to Fort Peck Reservoir, Winter
and other excess flows would be stored in the Flatwillow Reservoir and
releassd into Flatwillow Creek during the irrigation season to augment
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natural flows of the Musselshell River downstream from the mouth of
the creek. Water would be supplied to irrigable land by means of
privately installed and operated pumping and distribution systems.
Project~type subsurface drains would be required to remove excess
irrigation water.

PROJECT COSTS (April 1966 price level)

lten Cost

Flatwillow Dam and Reservoir $11.,668,000
Drains 419,000
Permanent operating facilities 30,000
Recreational facilities 55,000
Total constructlion cost 12,172,000
Settlers assistance 8,000
Total project cost 12,180,000

Less costs to June 30, 1967, for project '
planning =230,000
Cost to complete 11,950,000

OPERATION, MATNTENANCE, AND REPLACEMENT
Required anmmal OM&R of facilities was estimated to cost:
Reinbursable Nonreimbursable Total

Purpose MR cost OMER cost OMER cost
In'igation $8, 500 - $8 Y 500
Recreation 3,335* $100 3,435
Fish and wildlife 100* 100 200

Total 1,935 200 12,135

* Separable anmual costs would be borne by local operating agencye
Anrual OMER costs of the private pumping systems were :

accounted for in economlc evaluations made to determine net irriga-
tion benefits and payment capacities of unit land.



BENEFITS AND COSTS

Summary Sheets

Benefits and costs were znazlyzed for a 100«year period,

with interest at 3 1/8 percent.
Annual benefits: -

LI

Total Direct
Irrigation $403,700 $280,800
Recreation 10,660 10,660
Figh and wildlife 8,600 8,600
Total annual 422,960 300,060
Costs:
Interest
Project during
Ttem cost construction Total
Project and economic cost $12,180,000 $560,400 $12,740,400
Project planning costs to - b
June 30, 1967 =250 ,000 «3,600 =233.,600
Net economic cost 12,506,800
Annmual equivalent cost 409,723
Ammual project OMER 8,800
Armual recreationsl
facilities OM&R 32335
Total annual cost 421,858
Benefit-cost ratios:
Total benefits 1,00
Direct benefits only 0,71
COST ALLOCATION
Interest
Project during
Function costs construction Total
Trrigation $11,719,000 $539,200 $12,258,200
Rocreation 219,000 20,000 229,060
Fish and wildlife
enhancement 212,000 11,200 2534200

Total 12,180,000 560,400 12,740,400
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COST REIMBURSABILITY

Relmburgsble cogts
Interest Nonreimbursable
during project
Function Project oconstruction Total costs
Irrigation $11,719,000 0 $11,719,000 0
Recreation 27,500 $1,250 28,750  $191,500
Joint 0 0 0 (164,000)
Specific (27,500) (1,250) (28,750)  (27,500)
Fish and wildlife
enhancement : 51,000 2,350 53,350 191,000
Joint 0 0 0 (140 ,000)
Separable —{(51,000) {2,350) __(53,35) (51,000}
Total 11,797,500 3,600 11,801,100 382,500

PAYMENT CAPACTTY AND ESTIMATE OF PROBABLE WATER CHARGE, PER ACRE

Irrigated 1 - 1 service
eighted

Class 2 Class 3 Class 4 _average

Payment capacity $10.03 $6.14  $3.80 $6.47
Probable annual -
water charge = —-— - 4,85

AMORTTIZATION CAPACTTY

Amount. per
irrigable sore
Weighted average water charge $4.85
Average OMER ~1 402
Amortization capacity 3,83
REPAYMENT ANAIYSIS
MRBP NonwFederal
power public
Function revenues Waler ugers agenoy Total
Irrigation $10,1254,750  $1,594,250 0 $11,719,000
Recreation 0 0 $28,750 28,750
Fish and wildiife
enhancement 0 - 0 53.350 53:330

Total 10,124,750 1,594,250 82,100 11,801,100
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UNIT IAND
Irrigable screage of unit land was determined as follows:
class Acres
2 25325
3 3,305
4 24700
Total 8,330

A comparison of estimated land use and crop ylelds witlomt
and with the project is made in the following tabulation:

land use in percent Egtimated crop ylelds
Without With Withou With

Iand use develop~ develop= develop- dsvelope

Or_orop ment ment Unit ment ment
Alfglfa hay 23 50 ton 2.0 b2
Irrigated pasture 2 28 aeUalle L0 10,0
Feed grains L 18 e o —
Barley i oy bu, 28,0 5540
Oats - . bu. 3740 71.0
Small grain aftermath — - SelocMe 0.2 0e3
Nonirrigated hay 8 - ton 1.0 -
D:c'y r&ngeland 61.5 o aelelle 0,2 0.2
Famstead 105 l" - = -
Average frostefree poriod s « « o 0 0o s s » 66 0 o @ 122 days
Average length of growing s6a80n 4 ¢ ¢ s ¢ 2 4 » o 0 171 days
Average armual precipitation ¢ v ¢ s o ¢ ¢ 0 0 o 12,6 inches
Elevation of irrigable land (above misels)e o « 2260 to 2575 feot

Average farm delivery requirement « ¢ ¢ o ¢ 2¢53 acre-feet per acre



WATER SUPPLY AND REQUIREMENTS

Average annual inflow to Flatwillow Reservoir
slte, allowing for anticipated upstream
private development ¢ « ¢ ¢ ¢ 6 ¢ ¢ 0 2 0 6 0 »

Average ammual evaporation loss from
Flatwillow Resexvolr ¢ ¢ ¢ o ¢ ¢ » EEEEE

Average anmual water supply available from
Flatwillow Creek at Flatwillow damgite o ¢ o+ o

Average spills from Flatwillow Reservoir
during nonirrigaticn 86880 o v o 6 ¢ 6 ¢ & o ¢

Average supply available during irrigation
season from Flatwillow Reservolr o ¢ ¢ o » o »

Average water supply available during
irrigation season from Musselshell
River above mouth of Flatwillow Creek s ¢ o o »

Average water supply available during
irrigation season from Miusselshell River
below mouth of Flatwillow Creek o o ¢ ¢ o o o »

Average armual irrigation diversion
requirements for unit from .
Musselshell RiVer ¢« o« e 0 6 o ¢ o & o e e 0 0o ¢

PROJECT WORKS

Figtwlllow Dam and Regervoir

Dams

© o e o ¢ e s 6 & ¢ @ - [} o o e e

Summary Sheets

g9,500 acre-_-feet
=14,000 acre-feet
25,500 acre=feet

ﬁ,zoo acre~feet

20,800 acre.feet

80,300 acre-feet

101,100 acre-fee

23,300 acre-iset

Rolled earthfill

Maxirmm height (ebove original ground surface) o o 129 feet

Crest elevation ¢t e 20 @

Crest length " € 06 0 0@

Total volume e o o000 0
Outlet works:

d.ﬂ'.'
*

"....
®

0

2692 foet
2400 fest

o o o ¢ 1,937,000 cubic yards

e ¢ 01 ¢ ¢ ¢ s Gateecontirolled, conerete~lined tunnel

includes gome stesl.lining)

Capacity at top of conservation pool e
Capacity at top of inactivo pool ¢ o+ o

Spillway:

760 C;fQSQ
630 cefess

TYPE 6 o ¢ 0 o o & Uncontrolled rectangular concrete chute

Crest elevation . v s 00 P ) FRIP ®
Capacity ® ¢ 60060606 0668060 600 0

Reservoir:
Storage capacity at top of conservation

pool (elevation 2652) ¢ o 6096 o
Dead and inactive storage space 4 + o
Surface area at top of congervation pool
Mininmm water surface elevation o « o «
Maximum water surface elevation o o o o

2652 feet
140 860 cefass

70,819 acre-feet
23,062 acre-~fest
24,300 acres
#2588 fee’.

2686 fest
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Project draing
ma ® 0 0 @ 6 8 D 2 e O 0 0 8 &0 e 080 closed subsurface
Total 1emg'hh & &6 0 0 00 60 8 0 ¢ 0 3o 19a6 riies

SUMMARY OF IMPACTS ON TAX REVENUES
The annual increased reverme from taxes anticipated with
the development wculd be as follows:

To local govermments from farm property $23,100
To State from State income taxes 15,450
To Federal goverrment from farn income taxes 53,250

Total increase 81,800

The anticipated annual increased Federal income tax revenue

in a 50-year period would total approximately $2,662,500, which equals
23 percent of the total project costs allocated %o irrigation,



IN REPLY
REFER TO:

UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF RECLAMATION

REGIONAL OFFICE, REGION 6
P.O. BOX 2553
BILLINGS, MONTANA 59103

November 1967

Toz Commissioner
Froms Regional Director, Billings

Subject: Status Report on Investigations of Lower Misselshell Unit,
Musselshell Division, Missouri River Basin Project

Transmitted herewith is my report setting forth the findings from

feasibility studies of a plan for irrigation development of 8,330
acres of full service irrigable land in the Lower Musselshell Unit in
east-central Montana near the toun of Mosby, The unit is not recome
mended at this time for authorization as a unit of the Missouri River
Basin Project because of an unfavorable ratig of benefits to costs
and relatively high costs. Detailed studies were completed, however,
and the results of these studies are presented in this report.

Under the plan selected for the detailed studies, regulatory storage

of irrigation water would be provided by Flatwillow Dam and Reservoir
on Flatwillow Creek, a tributary of the Musselshell River, Winter and
other excess flows would be stored in the reservoir for release during
the irrigation season to augment natural flows of the Musselshell Rivers
Water would be supplied to irrigable land, which extends for about 30



Transmittal Letter

miles along both sides of the Musselshell River from near the mouth
of Flatwillow Creek to the maximum flow line of Fort Peck Reservoir,
by means of privately installed and operated pumping and distribution
systems, Subsurface drains would be required in some areas as a part
of the project works.

Besides irrigation, the plan for development would provide for recreaw
tional use and fish and wildlife enhancement in commection with storage
of water and establishment of additional habitat in the area.

A total storage capacity of 70,819 aore-feet would be required in
Flatwillow Reservoir, including the active conservation storage needed
for irrigstion development of the area and an inactive pool of suifi-
cient depth for establishment and maintenance of a reservoir fishery.
Facilities that would be required at the reservoir for recreation
purposes would include access and interior roads, parking area, boat
launching ramp, picnic and camping sites, swimming area, water supply
system, and sanitation facilities,

In the early 1940%s, the Bureau of Reclamation prepared a plan for
irrigation development in the Musselshell Division as part of a basin-
wide investigation of the Missourl River and its tributaries, the
results of which were published as Senate Document 191 (78th Cong,,

24 sess.)., However, these early investigations were largely confined

to upper reaches of the Musselshell River basin, inasmuch as this



\
Introduct;on

Investigations
The first comprehensive studies of the Musselshell River

basin by the Bureau of Reclamation were made during the period

1940-43, These studies were a part of the Bureau's reconnalissance-
type investigation of the Missouri River and its tributaries to deter-
mine possibilities for development of land and water resources throughi=
out the entire Missouri River Basin, A final report covering
investigations of the Bureau was published in 1944 as Senate Dooument.
191, Since 1940, the Montana State Water Conservation Board has
investigated and constructed gseveral storage facilities for irrigation
developments on upper reaches of the Musselshell River and lts tribu-
taries, l‘

The early Burep,ﬁ of Reclamation investigations of the Mussel-
sholl River basin were lliargely confined to upper reaches of the basin,
inasmch as the upper basin contained the principal agricultural land
rasources and there was no apparent public demand at that time for
irrigation investigation in the lower basin, In addition, it appeared
that upstream developments by the State of Montana would effectively
and completely utilige the available water resources of the area. Moro
recent investigations, however, disclosed that water and land resources
in the upper basin have not been developed to the extent originally
anticipated. The water supply available to the lower basin is there-
fore greater than previously thought and of suitable quality, although

quality deteriorates in downstream portions of the basine
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portion contained the principal land resources and there was no signi-
ficant local interest, at that time, in irrigation investigations of
lower reaches of the Musselshell River. It also appeared that upstiream
developments by the State of Montana would effectively utilize the

available water resources of the area.

Several irrigation projects have subsequently been developed by the
Montana State Water Conservation Board on upper reaches of the Musselw
shell River and its tributaries. However, more recent investigaticus
by the Bureau of Reclamation disclosed that the water and land resources
in the upper Musselshell River basin had not been developed to the
extent anticipated during investigations leading to Senate Document
191, Under present conditions, however, lower reaches of the river
are frequently dry at times when irrigation water is needed and irri-
gation development of the area has been hampered or prevented for
many yearse To obtain a dependable water supply for such development,
it would be necessary to provide regulatory storage for winter and

cther excess streamflows,

In response to requests by local interests seeking a solution to the
problem of providing the necessary storage, the Bureau of Reclamation
nzde a preliminary appraisal in 1963 of the irrigation potential along
thls reach of river and the area of study was, at that time, named
the Lower Musselshell Unit, Results of this appratsal indicated
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apparent engineering and sconomic feasibility for irrigation develcp-
ment of the unit and demonstrated a need for more detailed information
on water supply, land rescurces, and storage plans and cost estimste:,
Detailed studies began in 1964 and analyses were made of the more
atiractive of several alternative storage locations, It was fournd
that a dam and reservoir at the Flatwillow site should be selected fuor
detalled study on the basis of relative cost comparisons.

Landowners in the unit have, for many years, expressed strong interest
in securing the storage facilities required for irrigation desvelopment
of the areas ILocal residents in 1961 formed the Mosby Water Develope
ment Association and urged appropriation of Federal funds for irriga~
tion investigations of the unit, Appropriations of necessary funde

for the 1963 appraisal aznd for the 1964 start on detailed studies were
made largely as a result of requests by thesie local interesis, acting
through tl',heir Congressional delegation. Landowners have maintalned a
strong interest in progress of the studies for the unit and have been
kept advised of the difficulties being encountered in formulating a

feasible project,

Because of the relative isolation of the unit area and sbundance of
adjacent grazing land, livestock production has been and would continue
to be, with irrigation development, the principal agricultural enterw
prise of the area, requiring larger operating units than with crop
farming, Farm budget analyses show that, with regulatory water storage,
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operating units with more than 160 acres of irrigated land, integrated
with large acreages of grazing land, would be required to obtain an
adequate family living allowance and pay reasonable water charges. In
view of these economic conditions, modification of the 160wacre limita-
tion, on a class 1 equinxlency basis would be desirable for a project
of this type to permit delivery of water to more than 160 irrigable
acres ih one ownership. On the basis of econcmic studies, the class 1
equivalent farm sizes required on Lower Musselshell Unit would be

265 acres of class 2, 275 aores of class 3, and 285 acres of class 4
land, Some minor adjustment of land cwmerships in the unit would be
necessary to comply with the proposed modification of the acreage
limitation,

Lack of a dependable water supply has retarded development of irri-
gated pasture to support the livestock economy of the areas In addie
tion, the production of feed grain and forage crops is severeély
lindteds Farm operators are umwilling to make the required capital
investment in irrigation facilities and land development without an
assured supply of water of suitable quality.

With irrigation development, the agricultural economy of the unit
area would continue to be based on livestock production., With a
dependable water supply, however, acreages of irrigated pasture and
alfalfa hay would be expanded and ylelds of feed grains would be
increaseds Increased and stabilized sources of forage crops and feed
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grains would intensify beef production and fattening, benefitting the
overall economy of the area.”

A summary of benefits, cost estimates, allocation of costs to purpcses
served, and probable repayment of reimbursable costs for the plan
studied 1s as follows:

Annual benefits
Punction Direct  Total
Irrigation $280,800 $1403,700
Recreation 10,660 10,660
Fish and wildlife enhancement 8,600 8,600
Total 300,060 422,960
Project Co
Total Federal money needed to complete $11,950,000
Cost prior to June 30, 1967, for project
planning 230,000
Total project cost 12,180,000
Cost allocation
Project Interest during
Function costs construction Total
Irrigation $11,719,000 $539,200 $12,258 ,200
Recreation 219,000 10,000 229,000
Fish and wildlife
enhancement 242,000 11,200 253,200

Total 12,180,000 560,400 12,740,400
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Irrigation:
By water users (14 percent of irrigation
allocation)
By MRBP power revemues (86 percent of irriga-
tion allocation)
Recreation -~ State or local agency
Figh and wildlife enhancement - State or local

agency
Total repayment

Nonreimbursable costs

Recreation
Fish and wildlife enhancement

Total nonreimbursable

Recapitulation

Total reimbursable and nonreimbursable costs
Less reimbursable interest during construction
on recreation and fish and wildlife enhsncement

Total project cost

Cost and repayment amounts per irrigable acre would be
as follows:

Irrigation investment - total allocated costs
Payment capacity (weighted average)
Probgble annual charge:
Operation, maintenance, and replacement
Constructian -
Total
Benefit-cost ratios would be as follows:

Total benefits 1,00
Direct benefits only 0.71

Amount
$1,594,250

10,124,750
28,750

—23:320

11,801,100

$191,500
191,000
382,500

$12,183,600
3,600

12,180,000

e e

$1,407,00
6.47

$1,02
3.83

L.85

Fifty years of repsyment following a 1l0-year development period were

assumed in these determinagtions,
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It 1s concluded from the extensive investigations made that:

1. The plan for irrigation development of Lower Musselshell
Unit would offer the best opportunity to insure the area against
effects of water shortages, drought, and seasonal dry periods.

2. 4An adequate water supply would be available for develop-
ment of Lower Musselshell Unit and the land included in the potential
service area would be suitable for sustained irrigation.

3. The plan has a benef'itwcost ratio of only 1.0 to 1 based
on total benefits and a ratio of only 0.71 to 1 based on direct bene. )
fits., Irrigation investment would be $1,472 per acre, whereas capitzl-
ized direct irrigation benefits, after allowing for OM&R costs, would
permit an irrigation investment of only $997 per acre. The investment
per acre lis further considered high, recognizing that all of the irri-
gation facilities except some subsurface drains would be financed and
constructed by the landowners.

L, High storage costs are responsible for the apparent
infeasibility of the unit. These high costs can be attributed to ths
cost of a spillway to provide for safety of the dam, the spillway cost
representing about one-half the cost of the dam and reservoir. There
appears to be no alternative that would result in less cost for
storage-~a dam on the Musselshell River would require an sven larger
spillway. No opportunity was_found for reducing the size or changing

the type of spillway.
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5¢ In view of the apparent lack of economic justification and
“the general high costs existing at this time, the development cammot bs
recormendeds Therefore, it is concluded that the feasibility investi-
gation of Lower-Misselshell Unit should be comsidered as corpleted with

this report.
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STATUS REPORT ON INVESTIGATIONS OF
LOWER MUSSELSHELL UNIT

MUSSELSHELL DIVISION, MONTANA
November 1967

INTRODUCTION

This report desoribes studies of a plan for multipurpose
development of the Lower Musselshell Unit in east-central Montana, and
presents information on the economic and financial feasibility of the
development. The unit would contain 8,330 acres of irrigable valley
land which are now used primarily for grazing purposes. The plan of
development includes offstream storage of water upstream from the unit
land and release of the stored water during the irrigation season to
augment natural flows of the Musselshell River., Irrigation water
would be delivered to the project land by means of privately construc~
ted and operated pumping plants and associated distribution systems.

In addition to providing for irrigation, the plan would pro.-
vide opportunities for fish and wildlife and recreation enhancement.

Locations of the land proposed for irrigation development
and the proposed storage facility are shown on the general map,

drawing 1002~-604~101, at the beginning of this report.

Authorit
Authority for this report is provided by Federal reclamation
laws (Act of June 17, 1902, 32 Stat. 388, and sots amendatory thereof

or supplementary thereto).
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In response to requests by local interests, a preliminary
appraisal was made in 1963 of the irrigation potential of land along
lower reaches of the Mugselshell River. The area of study was at
that time named the Lower Musselshell Unit, Results of this
reconnaissance-type appraisel indicated apparent engineering and
economical feasibility for irrigation development of the unit and
demonstrated the need for more detailed information on water supply,
land resources, and plans and cost estimates of storage facilities.
Detailed investigations of the unit were therefore begun in 1964,

leading to this report.

Aclowledgments
Numercus Federal, State, and county agencles, as well as

local groups and individuals, cooperated with the Bureau of Reclama=-
tion during investigations and in formulating plans for developmant
of the unit. The following agencies in particular participated through
evaluation of various needs, costs and benefits: Bureau of Outdoor
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various phases of investigations for the unit. Economic and agricul-
tural data were obtained from several Federal, State and county

agencies and from local landownerse



DESCRIPTION OF AREA

The drainage basin of the Musselshell River and its tribu.
taries encompasses an area upstream from the proposed unit of about
7,800 square miles, Musselshell River originates in the Iittle Belt
Mountains in central Montaena and flows in an easterly then northerly
direction a total distance of about 170 miles to Fort Peck Reservoir
on the Migsouri River. The lower reach of the river has become deeply
entrenched in a sharply meandering stream channel within a valley
which is about 1 mile in widtb. Slope of the river in this reach is
about 5 feet per mile.

Location Physiogr
Lower Mugselshell Unit is in Petroleum and Garfield Counties

near the town of Mosby. The irrigable land extends along both sides
of the Musselshell River in small, scattered tracts from near the
mouth of Flatwillow Creek to the maximum flow 1line of Fort Peck Reser-
~oir, a distance of about 30 miles. Regulatory storage of irrigation
water for the unit would be provided on Flatwillow Creek, a major
“ributary of the river,

Irrigable land is situated on the recent alluvial flood
plain of the Musselshell River and on the valley slopes. The unit
land ranges in elevation from 2280 to 2575 feet above mean sea level
and is situated generally from 15 to 45 feet above the river, Broken

and seversly eroded badlands, adjacent ta the unit, extend outward
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from the valley to rolling uplands. Several perermial and intermittent
streams which enter the valley originate in these uplands and are also
deeply entrenched through the intervening badlands,
The lower reach of the Musselshell River has cut through
the eastern portion of the Cat Creek anticline, one of the major oil
producing formations in the States The damsite on Flatwillow Creek
is in the Eagle sandstone formation., A short distance dowmstream
the Colorado shale 1s exposed, and about 6 miles norih of Mosby the
Eagle sandstone is again exposed. Proceeding downstream the river
is incised in the Claggett shale, the Judith River sandstone, and
finally the Bear Paw shale. Above the Bear Paw formation lies the
Hell Creek shale and sandstone, which comprises the uplands in the
areas Eroded materials from these shale and sandstone formations have
contributed to the soils in the unit, particularly on the valley slopes,
The Continental ice cap of Illinoian or early Wisconsin
age advanced up the Musselshell River valley to the vicinity of
Flatwillow Creeke This ice cap left little or no glacial till, but
did deposit some large ice-rafted boulders,

Climate
The semiarid climate of the area is characterized by
relatively low precipitation with recurring periods of drought and
by wide extremes in temperature. Anmnual precipitation ranges from
about 5 to 19 inches at Flatwillow, sbout 30 miles southwest of the
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unit. About three~quarters of the average annual precipitation occurs
during the April through September growing season. Temperatures
above 100° F, are generally recorded several days each year during the
summer months, but nights are cools Winters are cold with minimm
temperatures recorded as low as -48° F,3 however, cold periods are
generally interspersed with periods of warm winds from the southwest,
called *chinooks.” Snowfall in the area averages about 45 inches,
but prolonged periods of continuous snow cover are uncommon. Periods
ef "Indian summer™ in the fall and “chinooks” in early spring generally
extend the growing season for all hardy crops well beyond the frost-
free period.

Climatological data obtained from records of the U, S, Weather
Bureau station at Flatwillow for the period 1912-64 are as follows:

Average annual precipitation 12,56 in,
Average April-September precipitation 9¢53 ine
Average armusl temperature hs.4° F,
Average April-September temperature 60.0° I,
Average annual frost-free period 122 days
Growing season* 171 days

* Determined by LowryeJohnson method of computing
growing season to determine consumptive water use.

Settlement and Development
Settlement and development of the area, since the early

days of trapping, buffalo hunting, and trading with the Indians, have
been assoclated with livestock production. As early as 1870 large
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herds of cattle and sheep were grazed in the Musselshell River valley
and in the Judtih River basin, immediately west of the Musselshell
River basin. Major cattle drives garrived in the area in the early
1880's, Profits from livestock operation were lucrative until the
extremely severe winter of 1886~87 when over h;lf of the range cattle
in Montana were destroyed and many ranches were abandoned.

With the extension in 1917 of a branch line of the Chicago,
Milwaukee, St. Paul & Pacific Railrcad to the town of Winnett, located
22 miles west of Mosby, several homesteads were established on the
better agricultural land in the area, Dryland farming enterprises
were falrly successful in the area, largely because of the favorable
climatic conditions and prices which prevailed in the early 1900°ts,
but these farms continued to produce livestock and to include large
acreages of grazing land. The Lower Musselshell area has always bsen
thinly populated because of the large holdings required to produce an
adequate level of farm inceome for survival under adverse conditions,
such as the drought years of 1919 and 1930's. In 1960, the densitles
of rural populations in Garfield and Petroleum Counties amnunted to
only O.4 and 0,5 person per square mile, respectively, compared to
4.5 persons per square mile for the State of Montana,

Outside of agriculture, the principal enterprise in the
area 1is oil production. The first oil-producing well was drilled
by the Frantz 0il Company in 1919, and the Weona 0Oil Refinery was
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established east of Winnett in 1921. The Cat Creek oil field is located
a short distance west of the unit. O0il produced in this field in 1960
totaled 180,760 barrels valued at $470,000, and cumlitive production
by that year reached over 19,000,000 barrels with a total value of

more than $35,000,000,

There are no large towns in the immediate vicinity of the
unit, The major trade centers serving the area are Billings and
Lewistown, located about 130 miles south and 85 miles west, respece
tively, from the unit. Most of the manufacturing and processing
plants in these cities are engaged in food processing and activities
related to agriculture and oil production. Additional marketing, grain
handling, feed and fuel sales, and other farm services are available
in the smaller rural towns of Jordan, Roundup, and Winnett, located
from 30 to 75 miles from the unit,

Transportation and shipping facilities provide fair access
to local and terminal markets for the area's sgricultural and other
products. State Highway 20 crosses the area east and west, and inter-
sects U, S, Highway 87 and 191 about 23 miles west of Winmett. Gravs
eled and unimproved county roads provide access from the unit area
to the State highway. Wimmett is served by a branch line of the
Chicago, Milwaukee, St. Paul, & Pacific Railroad, which provides
freight service several times weekly.



IRRIGATION NEEDS AND LOCAL INTEREST

The Lower Musselshell Valley is surrounded by vast amounts
of grazing land and would be capable of providing an excellent feed
base for the livestock industry if a dependable supply of irrigation
water could be made available, However, the erratic and unpredictable
water supply along this reach of the Misselshell River has hampered
present irrigators for many years and prevented development of new
land, They have been unwilling to invest in land development without
an assured water supply. Most operators in the area have contracts
with the Montana State Water Conservation Board for water from its
upstream projects. These contracts are conditional, however, in that
qklivery is not guaranteed and water is available only when excess
éo upstream demands. The Water Board has agreed to cancel, without
prejudice, any water purchase contracts in this area when and if Lower
Musselshell Unit facilities are constructed.

Under present conditions, lower reaches of the river are
frequently dry at times when irrigation water is needed and crop
yields sre greatly rpduced. The shortage of feed crops during these
recurring periods ?f inadequate water supply generally result in
costly reductions in livestock breeding herds. A dependable water
supply to permit irrigation development of the unit is therefore
dependent on providing a reservoir to store spring runoff and other

excess flows, byt costs of constructing adequate storage facilities
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are beyond the financlal capabilities of State and local agencies.
Irrigation development of the unit would permit production of 2
dependable feed base, thus stabilizing livestock enterprises and
improving the overall economy of the area.

For many years landowners in the unit have expreszed strong
interest in securing the storage facilities required for irrigation
development. In 1961, local residents formed the Mosby Water Develop-
ment Association and urged appropriation of Federal funds for }iﬁ‘iga-
tion investigations of the unit., Appropriations of necésar.’?i funds
for the fiscal year 1963 preliminary appraisal and again for the fiscal
year 1964 start on detalled investigations were made largely as a result
of requests by these local interests, acting throughithe Montana Congres-
sional delegation. The landowners have continued to.' show strong interest

in progress on the investigations,~



PLAN OF DEVELOPMENT

Under the plan for Lower Musselshell Unit, a dam would be
constructed on Flatwillow Creek for providing storage of winter and
other excess flows and water would be released during the irrigation
season to augment natural flows of the Musselshell River. Subsurface
drains would be provided as part of the project works, but irrigation
water would be delivered to the unit land by means of privately cone
structed and operated pumping plants and distribution systems.

Formalation of Plan
The primary consideration in formulating a plan was selec-

tion of the most feasible and practical means of providing the regula-
tory storage required for irrigation development of the unit and to
serve other water conservation purposes. The extent of land consi-
dered for irrigation development was limited to that which could be
served within feasible pump lifts from the river.

Under the tentative plan developed during early reconnais-
sance studies, it was proposed to provide 75,000 acre-feet of storage
at Weede reservoir site on the lower Musselshell River for irrigation
development of about 9,100 irrigable acres of land in the unit.
Because of large storage requirements for sediment deposition and high
spillway costs for a reservoir at the Weede site, the preliminary
analysis recognized that further studies were needed of possible
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offstream and other mainstream storage sites, as alternatives to the
Weede site, to determine a storage plan that would provide the greatest
engineering and economic potential.

On the basis of more recent design storm, design flood,
and sedimentation studies, several alternative dam and reservoir
sites were examined, and comparative analyses were made of the more
attractive sites. These analyses showed that a site on Flatwillow
Creek offered the best opportunity for storage development, and it
was concluded that detailed studies should be made of this site, The
service area was reduced from 9,100 acres considered in the 1963 plan
to 8,330 acres as a result of the detailed studies.

Early studies showed that, because of the scattered nature
and relatively small size of the tracts of irrigable land, providing
irrigation service by means of Bureau constructed pumping plants
and distribution systems would not be practical or economically feas-
ible. It was also readily apparent that, because of topographic
conditions, gravity diversions of irrigation water to the unit would
not be feasible., The only practical method of serving this land,
therefore, would be for the individual operators to install, operate,
and maintain their own low.1ifh. pumps and water distribution systems.
To assure optimum productivity of the land, however, it was concluded
that required subsurface drains should be included in the plan for
the Federal project and maintained as part of the project works.
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Related Project Functions
In addition to irrigation, the plan of development would

provide for outdcor recreation and for fish and wildlife enhance-
ment. Evaluations were made of the effect of the project on mineral
resources, water quality control, flood control and hydroelectric
power production, and no opportunities for improvement were found,
Complete reports by the Bureau of Outdoor Recreation, the Bureau of
Sport Fisheries and Wildlife, the Bureau of Mines, and the Federal
Water Pollution Control Administration are appended.
Recreation

As showm in the report by the Bureau of Outdoor Recreation,
Flatwillow Reservoir would provide an estimated anmual recreation
use of 10,000 recreation days {visits) initially, growing to 15,000
recreation days annually gbout 30 years after construction, with
installation of recommended facilities. Installation of these facili-
ties would require cost-sharing under terms of the Federal Vater
Project Recreation Act (79 Stat. 213). This act provides that, if
a non-Federal public body does not indicate an interest in partici-
pating, only minimum facilities for public health and safety would
be recommended and use of the reservoir for recreation would be
reduced to an estimated 5,000 recreation days ammually., For this
situation, however, land recommended for future recreational devel-
opment would be acquired, in the event non-Federal irterest in
administering these lands for recreation should be generated within
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a 10-year period after initial operation of the reservoir. All
recammendations of the Bureau of Outdoor Recreation regarding recrea-
tion development and reseivoir zoning could be complied with,
Fish and Wildlife

The Bureau of Sport Fisheries and Wildlifno determined that
construction and operation of the project would have no significant
effect on stream fishing in the area, but would provide fairly good
potential for development of a trout fishery in Flatwillow Reservoire.
The projected average annmual use of the reservoir was estimated by
the Bureau at 4,000 fishermanedays. The Bureau also estimated
that irrigation development of the unit would result in a net
increase of 250 hunter-days for upland game, largely as a result of
additional pheasant habitat. In its report, the Bureau indicates
that Flatwillow Reservoir would provide an opportunity to enhance
the fishery in the 13 miles of Flatwillow Creek below the dam, and
has recommended that a miniwmum instantaneous release of 15 cubic
feet per second be maintained from the reservoir. However, success-
fol. irrigation development of the unit would depénd in many years
on storage of all winter flows of Flatwlllow Creek ard its tribu-
taries, and providing mirdmum releases of the above magnitude at
all times would not be possible.

A recormendation that the reservoir not be drawn down
below elevation 2624 is being satisfied by providing a higher mini-

mum pool than would be required for other project purposes. The
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top of inactive storage has been ectablished in the design of the
dam and reservoir at elevation 2624 with provisions for a drawdown
to elevation 2588 if required for fishery management purposes. A
total surface area of 1,150 acres would be provided at elevation
2624, Costs for providing the minimm pool asswciated with the
recommendation are estimated to be $102,000, of which one-half plus
reimbursable interest during construction would be assignable as a
separable cost to the fish and wildlife functiorn. This provision
for a minimum pool would require cost-sharing under terms of the
Federal Water Project Recrsation Act. There are no specific facili.
ties which would require construction for the fish and wildlife
purposes.

Other recommendations of the Sureau of Sport Fisheries
and Wildlife, which could be carried out under the project plan, are
that conservation and development of fish and wildlife be included
among purposes of the report; Federal lands and project waters in
the project area be open to public use for hunting and fishing so
long as title to the lands and structures remains in the Federal
Government, except for sections reserved for safety, efficient
operation, or protection of public property; leases of Federal land
in the project area reserve the right of public use of such lands
for hunting and fishing; the frequency and duration of historical
minimim flows at the mouth of the Musselshell River during the
irrigation season not be decreased; Flatwillow Reservoir not be
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drawn below elevation 2624 feet except as msy be jointly agreed

upon by the Montana Fish and Game Department, Bureau of Sport
Fisheries and Wildlife, Bureau of Outdoor Recreation, and Bureau

of Reclametioni and resarvoir lands be acquired in fee title to appro-
priate legal subdivisions above the 2652 contour (top of conservation
storage), and that these lands be protected from grazing.

Water Quality Control

The Federal Water Pollution Control Administration concluded
that, although river waters of the project area have a high mineral
content, development of the unit would have negligible effects on the
water quality in Fort Peck Reservoir and to downstream water users.
Therefore, no storage of water would be required in Flatwillow Reser-
voir for water quality control. The Federal Water Pollution Control
Aministration points out in its report, however, that regulation of
streamflows for the purpose of water quality control for irrigation
might be needed but that additional studies would be required. Bureau
of Reclamation studies showed that the water supply for the unit wouvld
be adequate to satisfy the leaching requirement needed to maintain =
favorable salinity level in the unit land under sustained irrigationm.

Flood Control, Mineral Resources, Hydroelectric Power, and Public ILands

No flood control space would be needed in the reservoir, as
studies by the Corps of Engineers showed that any flood control

benefits for the lower Musselshell River would be negligible. The
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Bureau of Mines indicates that no mineral resources of significance
are present in the reservoir site, Preliminary studies by the Bureau
of Reclamation demonstrated that the water supply would not be suffi.
cient to justify production of hydroelectric power at the dam. The
Bureau of Land Management has reviewed the plan of development for
Lower Musselshell Unit and concluded that impact of the project on

public lands would be insignificant.
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In 1964 and 1965 detailed land classification surveys and
drainage testing were made for land in the lower Musselshell River
Valley to determine the extent, location, and physical and chemical
properties of land in the area. The degree of suitability of the
land for sustained irrigation was determined and recorded to serve
as a basis for developing plans and cost estimates for supplying
irrigation water to the area. In selection of the service area,
the suitability of land for sustained irrigation within economic-
ally feasible pump lifts from the river was taken into consideration,

Description of Project ILand
ngoggap_lgy_ and Soils

Topographically, the land in Lower Musselshell Unit is

well sulted to irrigation development. Most of the arable land is

on recent alluvial terraces of the Musselshell River, and the rest

is situated on colluvial valley slopes which extend from the bottom-
land to the surrounding bluffs and hills. The alluvigl terraces are
characterized by moderately undulating slopes with overall gradients
ranging from 0,15 to about 2.0 percent. Surface relief of the valley
slopes generally consists of smooth uniform slopes with gradiemts
ranging from 2 to 5 percent. Tree removal would be fairly extensive

in some tracts on the arable bottomland but could be accomplished
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within economic limits. land leveling and other development costs
would range from low to moderate.

Soils in the unit have developed on recent alluvial and
colluvial deposits, and the physical and chemical properties of the
arable soils are favorable for crop production under sustained
irrigation. Surface soils are generally medium-textured consisting
primarily of sandy loam, loam, loamy sand, and silt loam and have
a soft crumb structure., Very fine or coarse-textured soils are
confined to relatively small, localized tracts within the unit and
are of minor importance, The soil mantle is generally underlain
at depths of 3 to 6 feet by a layer of fine alluvial sand or a
mixture of noncoherent sand and gravel.

Drainage

Surface gradients of the arable land are very favorable
for economical removal of excess precipitation and surface waste
water, Surface drains would be the responsibility of individual
cperators, inagsmuch as irrigation distribution systems would be
privately constructed, operated, and maintained., The Misselshell
River would act as a subsurface drain, as well as provide an outlet
channel throughout the length of the unit, and would furnish consi-
derable drainage relief, Construction of subsurface drains would
be required for some of the larger tracts of land in the unit,

particularly on the valley slopes, and these drains would be

included as part of the project workse.
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On the basis of a detailed drainage investigation made
in 1964 and 1965, it was determined that subsurface drainage of the
unit could be adequately effected within economic limits established
in land classification specifications for arable land., No high-water
tables are anticipated which would curtail agronomic production in
the area considered for development,

Salinit d Alkalinit

Soluble salts are found on most unit soils with salinity
levels ranging from generally low on the alluvial bottomland to
moderate on the colluvial valley slopes. Some alluvial soils in
the unit are highly saline, but areas with these soils are local-
ized, The arable land is only slightly alkaline,

The salinity problem would be negligible in the unit if
high quality irrigation water were available, However, waters of
the lower reaches of Musselshell River and Flatwillow Creek contain
moderately high amounts of total dissolved solids. Therefore, very
extensive soil analyses, leaching requirement studies, infiltration
studies, and field evaluations were made to determine amounts of
water required, in excess of plant root zones, On the basis of
these studies and the available water supply, the development plan
would provide sufficient amounts of water for leaching purposes to
achieve and maintain a favorable salt balance in the irrigable land.



Project lands

Iand Clagsification Surveys and Results
The 1964=65 land classification was a detalled survey of

land resources in the area for precise determination of the arabls
and nonsrable land, and for dividing the arable land into three
classes in accordance with its agricultural productivity under sus-
tained irrigation. The total area classified amounted to about
14,500 acres and yielded a gross arable area of 8,635 acres.

Land was classified and delineated on aserial photographs,
utilizing topographic drawings for reference with the photographs,
Soil conditions were determined from borings and representative
samples were tested in the laboratory. Topographic and drainage
factors were also appraised, and special field studies were made.
About 34 soil profiles were hand augered and examined for each full
section of land classifieds These profiles were supplemented by
deep borings, ranging from 10 to 25 feet in depth, to examine and
evaluate the substrata.

Argble land was divided into three land classes by consi-
dering the combined effects of soil structure and texture, hydraulic
conductivity, depth, salinity, alkalinity, organic content, undula-
tions, drainability, tree cover, and sizes and shapes of fields. It
was concluded from economic studies that no land on Lower Misselshell
Unit would produce sufficient income to qualify as class 1 land,
Because of the isolation of the unit area and the large amounts of
adjacent grazing land, the irrigable land would probably continue
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to be utilized primarily for production of feed crops to support
livestock enterprises and diversification of crops would be limited.
The proposed service area, therefore, contains only land in arable
classes 2, 3, and 4, Economic factors which determined these land
classes in the unit are discussed in greater detail under "Land
Oumerships and Adjustments™ in the chapter titled "Economic Analy-
sis,”

Class 2 land has no deficiencies in soil, topography, or
drainage; the only restrictions are imposed by the isolation and
livestock economy of the area, which would limit the diversification
of cropse Class 3 land has slight to moderate deficiencies in
soils, topography, or drainage, which are in addition to the econo-
mic restrictions of the area. Class 4 land has more severe deficien-
cles in soils, topography, or drainage, or moderate deficiencles in
two or more of these factors, which again are in addition to econcmic
restrictions of the area.

Class 6 nonarable dryland is considered to be unsuited for
irrigation development under present economic and farming conditionse
Class 6W land is presently irrigated, but it does not meet the mini-
mm requirements of arability., The ouwners retain valid applicable
water rights (streamflow), but the land is not included in the pro-
posed service area.

The arable acreage in the unit was reduced by an appropriate
percentage to determine the irrigable acreage. The reduction for
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dryland was determined by estimating the amount of land that would
be occupied or isolated by new farmereconstructed canals, laterals,
and surface drains, and amounted to about 4.5 percent, The reduc-
tion for presently developed arable land in the area was estimated
at only 0,5 percent to allow for land that would be occupied by
new canhals or enlargement of existing distribution facilities to
serve additlonal land,
Local operators within the classified area irrigate about
2,110 acres of land by direct pumping from the river when and if
water is available. About 95 percent of this total, or 2,016 acres,
meets the requirements for arable land and is inclnded in the proposed
service area. The pump 1lifts are low, but the present water supply
is not sufficiently reliable to justify investments oy the operators
of the magnitude required for complete development of the land.
Existing pump installations are often minimal and of a semipermanent
type. This intermittently irrigated arable land is therefore consi-
dered as full service land for water supply and econcmic determinations.
Areas classified in the 19665 survey are shown on the
land classification general map, drawings 1002-604-207 through 209,
and results of the classification survey are summarized in the follow=
ing tabulation:
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e _ Acres

Total area Irrigable
Category classified service area
Class 2 2,376 2,325
Class 3 3,441 3,305
Class &4 2,818 2,700

Subtotal 8,635 8,330

Class 6W ol —
Class 6 5,718 =
ROW 87 e

Total 14 9534 8 9330



e = WATER SUPPLY AND REQUIREMENTS

The principal sources of water for Lower Musselshell Unit
are the Misselshell River and Flatwillow Creek. Several small, inter-
mittent streams enter Musselshell River in the reach from Flatwillow
Creek to Fort Peck Reservoir, but the amount of water from these
sources was considered negligible for meeting irrigation demands cf
the areas About the only significant storage regulation in the Mussel-
shell Rlver basin at present is provided by the Durand, Martinsdale,
and Deadmans Basin Reservoirs, all located in upper reaches of the
basin, These reservoirs of the Montana State Water Conservation Board
have a combined capacity of about 82,000 acre~feet. Some additional
storage regulation is provided by small reservoirs in the Flatwillow
Creek drainage area. Principal of these are the Petrolia and Yellow
Water Reservoirs of the State Water Board, which have a combined
capasity of only 13,600 acre-feet. Under the plan for Lower Mussel~
shell Unit, all winter and other excess flows of Flatwillow Creek and
its tributaries would be stored in Flatwillow Reservoir and released
during the irrigation season to augment natural flows of Musselshell
River for irrigation use.

Water Suppl

Localized sources of ground water exist in the area; however,
water from these sources is not considered to be sufficient for irriga-

tion of a significant acreage in the unit, Surface water supplies have

~r
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been recorded and estimated at various gaging stations within the
Musselshell River basin for the period 1926 through 1961, and water
supply and reservoir operation studies have been made for this pericd
to demonstrate the adequacy of available surface water for irrigation
of unit land, This period includes critical drought years as well as
years of aversge and above average runoff.

On the basis of these recorded and estimated streamflows,
the average discharge of Misselshell River just above the mouth of
Flatwillow Creek amounts to about 130 o400 acree-feet armually, of which
80,300 acre~feet occurs during the May through September irrigation
season, Annual streamflow of Flatwlllow Creek and its tributaries
into the proposed Flatwillow Reservcir, as depleted by about 2,800
acres of antleipated additlional private irrigation development upstream

vom the gaging station near Winnett, would average about 29,500 acre-
feet, Considering evaporation losses from the reservoir (estimated
at about 4,000 acre~-feet annually) and reservoir spills during the
nonirrigation season (averaging about 4,700 acre-feet per year), the
average irrigation-season flow in Flatwillow Creek below the damsite
would amount to 20,800 acre-~feet anmually. This would result in,
during the irrigation season, a total average flow of Musselshell
River at the mouth of Flatwillow Creek of 101,100 acre~feet.
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Water Quality
Tests of 48 water samples taken from the Misselshell River

near Mosby during 1963 and 1964 indicate that the water is suitable
for sustained irrigation. The percentage of exchangeable sodium and
the concentration of boron and other toxic elements are low. The
amount of total dissolved solids is moderately high, and a sufficient
amount of water in excess of crop requirements must be made available
for leaching soluble salts from the soil and maintaining an acceptable
salinity level, The amount of water required for leaching purposes
would become progressively greater downstream from Flatwillow Creek
because of return flows from irrigated land. The amounts of water
to be made available to unit land in the project plan were based on
leaching requirements at the lower end of the unit.

Water Rights
Only fragmentary records of water rights are available

for the lower Musselshell River; however, present water rights
(streamflow) are junior to existing upstream development, largely
consisting of Montana State Water Conservation Board projects, and
water is available for bemeficial use only when excess to upstream
demands. It is anticipated that the United States would file a
claim for the right to store and divert water for all irrigable land
prior to construction of the storage workse The State Water Board

has agreed to cancel, without prejudice, anmy water purchase contracts
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with operators in this area for water from its upstrsam projects should
the Bureau of Reclamation construct Lower Musselshell Unit.

Irrigation and Storage Requirements

Irrigation

Irrigation water requirements would vary from year to year,
depending upon rainfall and temperatures: Computations were made for
each year of the study period, considering such factors as consumptive
use of irrigation water, effective precipitation, farm losses and wastes,
and conveyance losses and wastes., Consumptive use of water was computed
by the Lowry=Jolmson method using climatological data from the U, S.
Weathner Bureau station et Flatwillow, Farm wastes and losses were
egtimated at a somowhat ligher amount than for similar operating pro-
Jects in Montana to provide for application of sufficient water to
meet leaching requirements, Conveyance losses and wastes would be
minimal, consisting only of seepage losses and operational wastes from
the privately constructed distribution systems. It was determined
that evaporation losses from the river (another conveyance loss) would
be more than offset by return flows and by a minimum carrier flow of
10 cuble feet per second which would be maintained to provide an ade~
quate river level for pumping.

On the basis of these cons;'_.derations, annual farm delivery
requirements would average 2,53 acre~feet per acre, and gross annual
diversion requirements would average 2.97 acre-feet per acre, . Utilizing
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this diversion requirement, the average annual amount of irrigation
water to be furnished the unit, based on productive acreage, would
amount to 23,300 acre-feet, distributed as follows:

Percentage

Month distribution Acre-feet
May 10 2,300
June 20 4,700
July 35 8,200
August 25 " 5,800
September 20 : 2,300

Total 100 23,300

No allowance was made for use of any return flows in meeting
irrization demands. Nst streamflow depletions from irrigation of the
unit were not estimated, but they would be negligible compared to the
average annual discharge of the river.

Storage

The required storage capacity of Flatwillow Reservoir is
70,819 acre~feet, which would be reached at an elevation of 2652 feet
above mean sea level. Of this total, 23,062 acre-feet would be for
dead and inactive storage and the remaining 47,757 acre~feet would be
for conservation purposes. The inactive storage space would provide
for sediment deposition and would meet requirements established for
fishery and recreation. Sediment deposition is estimated to total

about 12,000 acre~feet over a 100-year period.



Water Supply and Requirements

Water Utilization

Monthly operation studies for Flatwillow Reservoir were made
for the period 1926-61, and results of these studies are shown graphi-
cally on drawings 1002-604-37 and 1002.604-38, following page 32.
These drawings reflect results of the operation study that was com-
pleted and approved prior to more recent sediment deposition studies
which increased the active conservation storage space by about 6,600
acre-feet and increased the required reservoir capacity to 70,819
acre-feet at a water surface elevation of 2652 feet. The top of con-
servation storage would actually be at this capacity and elevation,
rciher than the figures shown on the graphs.

Operation of the reservoir would be generally as shown,
except storage would be drawm down from the elevation of 2652 feet.
Initially, however, there would be about 6,600 acre-feet of additional
conservation storage available for release if required. As sediment
deposition occurs in upper reaches of the reservoir, the volume of
water in the conservation storage space would gradually decrease.

Operation studies show that the following irrigation
shortages would have occurred during the 36-year study period, using

about 41,100 acre-feet of active conservation storage:



Year

1931
1936
1940
1941
1961

Water Supply and Requirements

Estimated shortage
(acre~feet)

8,500
11,200
75300
8,100
9,800

Comparative operation studies were made using larger

conservation storage capacities, but the above irrigation shortages

wotld not have been significantly reduced,



PROJECT PLAN

The general plan for Lower Musselshell Unit includes Flatwillow
Dam and Reservoir for storage and regulation of project water and project
drains for removal of exress irrigation water where required., Irrigation
water would be delivered to unit land by means of privately installed,
operated and maintained pumping and distribution facilities.

Ergineering Plan

Project Works

Flatwillow Dam would be located on Flatwillow Creek, about 1.8
miles upstream from its confiuance with Musselshell River, and would be a
rolied earthfill structure 129 feet high and about 2,400 feet long at
the crest, with a total volume of 1,937,000 cubic yards., A rectangular
chute spillway with capacity of 140,860 cubic feet per second (ce.f.s.)
would be provided on the right abutment, This spillway capacity, together
with 109,758 acre~feet of surcharge space in the reservoir, would protect
dam facilities against the inflcw design flood having a peak discharge
of 189,000 c.f,8. and a 7=day volume of 420,000 acre-feet.

The spillway structure would be approximately 860 feet long
to the end of the stilling basin, with a width increasing from 200 feet
at the ungated overflow crest to 282 feet at the end of the chute sec-
tion, Depth of the spillway walls would be 20 feet along most of the
chute, increasing to 59 feet in the stilling basin, The size of the

. construction job for the spillway structure alone would be of considerable
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magnitude, involving total excavation in open cut of 1,180,000 cubic
yards and requiring nearly 37,900 cubic yards of concrete. These quan-
tities compare with total excavation of about 1,853,000 cubic yards
for the dam structure itself and only 4,800 cubic yards of concrete ix:
the outlet workse

Because of thoe high costs associated with this spillway, the
possibility of providing an unlined emergency spillway into a gully
adjacent to the right ahuiment, in combination with some surcharge
space, was looked into as a means of handling the maximum design flood.
It was concluded, however, that the geologic formation of the site
would not be sufficlently resistant to high velocity flows. Even if
the formation was sulturis for an unlined spillway, the Chief Engineer
estimated that such a proposal would require an outlet works capacity
about four times the present design and a splllway channel about 1,350
feet wide. Such a spillway width would result in a tremendous increase
in open cut excavation over that already required for the spillwsy plan
selected,

Releases of water from Flatwillow Reservoir would be made
through gate~controlled outlet works through the right agbutment of the
dam., These cutlet works would have a capacity of 760 ce.fe.s. with
reservolr water surface at the top of conservation storage, reducing
to 630 cefess at the bottom of the conservation pool. Feasibility

designs of the dam are shown on drawing 1002.D-1,
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Flatwillow Reservoir would have a storage capacity at top of
the conservation pool (elevation 2652) of 70,819 acre-feet and, at
this level, would have a surface area of about 2,300 acres, The reser-
voir would extend some 7,5 miles upstream from the dam, irundating the
lower 2 or 3 miles of Box Elder Creek and about 1 miles of Flatwillow
Creek upstream from the confluence cf the two streams. The only existe
ing facillty in the reservoir area requiring relocation would be a
lminch oil line belongire to Continentsl Oil Company, Some trails cccur
within the reservoir area but these would not require relocation,

Both abutments of Flatwillow Dam would be located in the sand-
stone and shale of the upper and middle members of the Eagle formation.
The alluvial overburden =nd stream deposits in the stream sectiocn at
the damsite are underlain by ssndstone of the lower member of the
Eagle formation, Because of the porous nature of some of the sandstone
beds and fractured conditions of some of the rock in the asbutments,
fairly extensive grouting would prcbably be required. However, no
particular problems are anticipated and costs of this foundation treat-
ment are adequately reflected in estimated costs of the dam,

Inasmch as delivery of irrigation water to unit land would
be the responsibility of individual operators, as discussed more fully
in the "Foonomic Analysis"™ chapter, no canals or laterals would be con-
structed as part of the project works. However, about 19,6 miles of
closed subsurface drains would be required for removal of excess irri-

gaticn waters
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The Bureau of Outdoor Recreation has studled requirements for
recreational facilities at Flstwillow Reserveir. Facilities recommended
for development within a 100-acre tract of land consist of a picnlc area,
small campground, boat launching remp with assocliated parking area,
access and interior roads, sanitary facilities, water supply system, and
necessary signs and barriers. Costs for the land and facilities, as
estimated by the Bureau of Outdoor Recreation, are included in the
estimate of total projrst costs, The recreational cost estimate also
includes some additional indirect costs which would be incurred by the
Bureau of Reclamation.

Rights-of-Way

Flatwillow Dam and Reservoir sites are lccated mostly on
private land, consisting of grazing land, hay meadcw, and brush lani,
and rights-of-way would have to be obtained from the landowners. It
is estimated that 4,720 acres of private land would have to be acquired
in fee title, to the nearest legal subdivisions above the top-of-
conservation pool elevation, Flowage easements would be required for
an additional 3,080 acres, located between the fee title land and the
nearest legal subdivisions above the maximm water surface elevation.
Easements would also be needed on narrow strips of land for the pipe-
line relocation and tfxe access road to the damsite.

Donation easements of rights-of-way for project drains would

be obtained from the landowners at no cost to the Federal govermment.
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Construction Materials

In general, most materials for construction of project works
may be found near the sites or within reasonable haul distancese.
Pervious and impervious materials for the dam would be avallable from
the terraces and stream section in the immediate vicinity of the site.
A suitable scurce of riprap does not occur near the damsite and this
material would have to be hauled from quarries 40 to 75 mlles awaye
It may be possible to “evelop suitable concrete aggregate sources
locally; hewever, the Montana Highway Department has been hauling
aggregate from Iewistown, about 80 miles distant, for construction
work in the vieinity. Sufficient gravel for closededrain pipe envel-
opes could be obtained {rom deposits along the Musselshell River, and
othar construction materials such as cement, lumber and clay tile
could be obtained from commercial sources within the Statee.
Censtruction Costs and Schedule

Cost estimates, which are surmarized in the tabulation to
follow, and designs of unit facilities are generally of feasibility
grade and reflect April 1966 prices, Estimated costs are shown in
greater detail on the Basic Estimate DC-1l Summary, which follows

page 38.
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Item Cost
Flatwillow Dam and Reservoir $11,668,000
Dam structure (3,340,000)
Spillway (6,088,000)
Outlet works (1,478,000)
Iand and rights z665,000)
Clearing, relocatiocns, and
acoess road (97,000)
Drains 419,000
Permanent operating facilities 30,000
Recreational facilities 55,000
Total construrtion cost 12,172,000
Settlers assistanco 8,000
Total projeit cost 12,180,000

An overall construction period of 4 years would be required.
Expenditures during the first year would be for acquisition of rights-
of-way, and preconstru.tion activities such as further foundation
exploration, field survcys, data collection, and specifications
designs. Construction of Fletwillow Dam would begin the second yzar,
A Gontrol Schedule, Form PF-2, which shows the estimated schedule of
construction and Federal expenditures, foliows this page.

eration, Maintensnce, and Replacement
Under the plan studied, it was assumed that water users on
Lower Musselshell Unit would form an irrigation district, approved
by Montana State law, that could iegally enter into contracts with
the United States for repayment of construction costs. If the unit
was constructed, the Bureau of Reclamation would be responsible for

operation and maintenance of the project facilities before and during



II !i.:;| ::ili:l(...ii.--lii..;,7;
— —_—— —_— -
000708121 _ 00071212 00026 o 0007¢L 000798876 1507 LOAI0Ed VI0L
00078 1000 5 SN AU U (U T SN OPPEIE SUPN SRR 99U FYEEY SI3TIIO8
000°2LT 2T _|o0o’6TT e 000726 A 000751 000798876 1500 HOLISANISNID " IVIOL
000°56 000°T o 000° 15 SoT3 111084 UOT3vexo9y 20
000‘0E 000°g i . 000°52 SST3TTIo8d PU(38I500 FususIIag T |5
000 ‘6T 000%90T [ 000°E . 000°0TE SUTeI 1548 (998K XeMOT WL
000°999“TT _ [0007L00%C 000°6q . o 1Tooo*el 000°16%°6 ITOAToBOY Pue we( AOTLVAISLL W |t
..... i B TS
...... T “EAOTY XSATH T19YSTe8sny JO ATddns

503 SZTTTqE30 O3 DopedY 9T WooX) ASTTTATUIR
— T 16 JIoUAY FUTLAD PUY YSIUTH *UOTIEOXISX PUw
] SITTPTIA *U#1} I6F DUC “ASTIWA ISATY TIVUSTSEEUR

B o - J9A0T ey PUOTE BDUET F7UR oUF JO UOTIESTIT
T ) r— ~Fupdmnd STEATIA XOY STUX0TT SATIORUT DUY UDTF
T = FeA158U05 SDTAGIA TTIR ‘EOEIUSH *ATUnc) WneToXIod
. T T T %seaxp moTTTA3RTA UO XTOAXSHSY pUS WBQ AOTTIALRTA
[49 X8 ol [] 8 L 9 S \4 € [4

T

ALu3doyud E3AE] Aly¥3doud AlH3dovd Alyadoud X133d0dd LNNOIIY 35
a3141LN3al AL¥3doyd LEIFITEL] a31414N3Q L EIFIIEL] Q3ldILNaal INVd 1502 1500 1502 A wu a
. or z|P
1502 1502 1502 s1$0D s31L1719v3a $32¥04 ANIWNYIA09D | HOLOVHLINOD NOILdI¥DS3a o» 24|55
vioL IvioL vioL 1502 A9 4 g5 anas LNIWNY3A09 | AR INIWJINO3 | AS STYI4ALYW g% (=32

-l FNA83S Tviol AS Y0V | ONY SIVIHILVW| aNv d08v7 S0 idm

<o

S{oaYs e 29
' Tt S&. T O w0 seona _ _ NOTEYINLIAvomd 931330 9300[0Ld TaMoBSTW aoddg (B Pooioid o2
SO mﬂu_ul - :

stowlysy me.ﬂlm.ﬁldh rul.oﬁu:_:um jo 2iog >m<2 ZDm —lUD m|—l< E—me U— m<m uoppwe[day Jo nsam
snojasg JHUA - LINA TIEASTESSOW 9AMOT  L1D3rodd (59~

0ZL1-




wnio
wvasomimyor [}  swouveusswiwmme(j | ..
noiony ‘v SLAMG " IO UTIHE
9 996T ‘ST Ame  =309f0xd 23..:. 29ddn
LINN TIIHSTISSNN HIMOTT om0
153r0¥d z_m<m YIAIN INNOSSIN *TOTRONT
w 924 Jo xeedk 38Xy 03 XoTxd PeusTTdmeddw eq prnot E.B-udﬁuoo
3TINAIHIS TOHLNOD TOREOTZTOFUTO PuuT puv 3 30 2
NOILYNYI03M 40 RY3IUNR FOLILETD gﬁg JO "OTVUI0S sﬂoulﬂgnl UOTR EIGOO
HOINILNI IHL 40 INIML¥Y43D 18940
951 HOUVH SILVLS gaLiNg e *83800 BuTmeTd Joefoxd /T JON
IS SN AN I ISR NN A NI R TGRS AN I AN NS AN EASEERE NN ACSORRSNNNIOSRARAN RSN EN]
ce 3
Jdﬂ_m»—_n—_ _»__n__m-_ ——m-—»—-“-_ —_m_r—mm_n——
2€ 3¢
IT m ﬁ—m 1T n 1T
3
1T n T " 1T “ I
of og
62! TaTITT OO0 62
83| 83|
2 13
92| 92
53| 53|
b2 ¥2|
€2 €2
22 IENANESSEENANEN] —J——aa—_:_ . 22
12 IREERAGRS RN A———:u:: .
e 000"ETH 1000 088" Tt paITHbey spung o2
(]
5 006 “ETh 000 "0 TT SNOLLVOI'TEO VIOL o
0 . BISPI) PAXSATTIDUN
9 000°ETH it T 000 *0%6"TT SHINLTOE X TVLOL
9l
. tead frpt —
51 bt 000°0€2- "[ooo’ot2- [TTITRaI0 pum Bexm Tpuiediy Pe3EPTTOBNCD 5l
" 005 E Ty T 806%0k2  J000°09T 2T SIS0 LOALONd TVEOL
g 08-0 §.m ﬁuuﬂsndna< HSISTYING ) 3800 30I0IF IO
21 000 0% 000%0k2 000 ‘2LT7ST SIS00 NOLLOMISNOD TVLOL
1
o1 SEVATUS DU® UOT3UTOId] 'SSTIFLI08 90TALeg ol
bt it
B [AESRRARNSES 0045 89T3TTIORI TRUOTIRAIDGY 20°ST 6
h frtd et -
o asans ittt titttitittt 500%0c FITONOE WHO W g
AN basdard N boadrat pus_39T3TTIows Buyiesedy
000 1L0% IANNAS AN DR NGRS RSN T VI 600 %2 T loco 64 SUTRa TTOUSITAESNK IAOT T0°L0 A
L
7 Toa® §
9 .ooo_og. oow om ._. ooo o 000'gTe 1000 “899 “TT ITOAIOBSY PU® W] AOTTFAIETI 10°10 9
g TIR T CT T PV S TTITTATY égﬁogg ¢
't } }
v ISEREARNENS v
e UOT3ONPOXd IeMOd
2
N
) tttittitt oy [ 540 TO = PUR] 99TAIG UOTIWITILT )
- sl [l €l 2l ] i 9 3 [3 € 2 |
z IURNRRARRACARNIN| =
Z| awo  |m3vawoo [l MM TG ..DHE. MM e A oo 1NNOoOY | Z
z 74m00| oL e L oL aaswmiLga | 11NN ALILINVND W3ll  Wvy90ud oNY |
© |a3aLvwiis3| Fonvive SHV3IA 1VOSId wviol ssSvV10 |©o
]ﬂuﬂﬁuﬂj
uoRINHSUOD HIOM JAYJO puo

UOIINIISUOIIY
Aoy o sadd)L :aNFOIN



Project Plan

the recommended 1lO-year development period, At the end of this period,
the irrigation district would assume full responsibility for operation .
and maintenance of all facilities,

Plan _of Operation

A damtender-maintenanceman, to be employed on a fulltime
basis by the irrigation district,would be required to regulate storage
and releases from Flatwlllow Reservoir, perform and supervise mainten-
ance work on the storage facilities, and perform inspection and mainten-
ance work on project drains. His duties would also include billing
and collection of assessments, keeping all project and water records,
and other administrative duties. He would be furnished a pickup truck
along with shop and hai 4 tools, but other maintenance equipment (with
operators as required) w>uld be obtained from nearby towns by the
irrigation district on a rental basiss Specialized services, such as
electrical and machine shop work, would also be available from cone
tractors and shops in the vieinity.

A damtender's residence and small office and shop building
would be required at Flatwillow Dam, Telephone communications would
be required to facilitate reservoir operations. A short access road
from the existing county road along Masselshell River would be needed
for construction of the dam and for OMER, but it is presumed a road
of this type would be maintained by the county, inasmch as it would

also provide public access to the reservoir.
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Project OMER Cost Estimates

Costs of operating and maintaining Flatwillow Dam and Reser-
volr and the project drains were estimated on the basis of experience
with similar facilities on operating projects. The estimates covered
the damtender-maintenanceman's salary, equipment and vehicle use,
purchase of maintenance materials, and administrative expenses, Annual
project OMER costs for the unit would amount to $8,800, summarized as

follows:

Persomnel costs $5,000
Equipment uss costs 1,800

Maintenance materials and
supplies 1,000

Administrative and general
expenses 1,000
Jotal 8,800

The above total includes $1,200 separable OMSR costs for
irrigation and $100 separable costs for fish and wildlife enhancement,
The remaining $7,500 are joint-use OMSR costs which were allocated
among the purposes served, and are shown in the chapter on "Economic
Analysis,™
OMSR of Recreational Facilities

Installation of recreaticnal facilities is included as a
part of the development plan for Flatwillow Reservoir. Ammual costs
for operation, maintenance, and replacement of these facilities, as
estimated by the Bureau of Outdoor Recreation, would amount to $3,335.
These costs would be assumed by the agency administering the recreationsl
facilities and are considered to be non~Federal costs.
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Nonproject OMER Cost Estimates
Inasmch as irrigation water would, under the plan presented,

be delivered to unit land by privately constructed and operated pump-
ing plante and assoclated irrigation distribution systems, the annual
OMER of these facilities are considered as nomproject costs. These
annual costs were accounted for in deriving net irrigation benefits
and payment capacities of unit land, as further discussed in the
“Economic Analysis" chapters The annual OMZR costs of these private
facilities were estimated at $5.00 per irrigable acre, derived as

follows:
Cost, per
irrigable acre
Pumpinz energy costs $2.65
Mainter.unce und replacement costs 1,30
Interest cn initial investment costs 0,85
Insurance and taxes 020

Total annual cost 5.00



ECONOMIC ANALYSIS

This chapter presents an analysis of the benefits and costs
assoclated with development of a full water supply for irrigation of
the 8,330 acres of irrigable land in the Lower Musselshell Unit under
the plan described in this report,

Agricultural Economy
Present agriculture economy of the area is based primarily

on beef production and representative farming euterprises are combis
nation livestock and feed-crop farms. Operating units are generally
integrated with very large acreages of dry grazing land.

Without irrigation development the agricultural economy is
not expected to change ¢igriricantly, The main source of farm income
would continue to be frum livestock enterprises. Lack of a reliable
supply of irrigation water would rs=tard development of irrigated
pasture and limit production of feed grains and forage cropse. The
present trond toward larger but fewer furms would undoubtedly cone
tinue, and dry grazing land would be associated with cropland in the
ratio of about 20 acres to 1 acre.

With irrigation development the agricultural economy of the
unit would still be based primarily on livestock enterprises. However,
a full water supply would encourage expanded acreages of lrrigated
pasture and alfalfa hay and would increase production of feed grains.
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Increased and stabilized sources of forage crops and feed grains

would intensify beef production and fattening and would permit better

utilization of dry rangeland. The irrigable land would contimue %o

be associated with large amounts of dry grazing land, but ratios of

rangeland to cropland would be reduced to about 7 acres to 1 acre.
Without 1rrigation development, farm sizes would range

from about 2,330 to 5,085 acres with cropland ranging from 110 to

240 acres. Farm sizes with the development would range from 1,650

to about 2,610 acres with cropland ranging from 200 to 320 acrese The

anticipated changes in land use, expressed in percentage, and crop

Yyields for land in the unit area are shown in the following tabulation.

Land use C elds
Without With Without With
develop- develop= develop~ develop
Use_or Crop ment ment  ‘Unit ment ment
Alfalfa hay 23 50 ton 2.0 ho2
Irrigated pasture 2 28 asuem, H4,0 10,0
Feed grains L 18 - —~ -
Barley — wonn bu. 28,0 5500
Oats - - bue 37.0 71,0
Small grain aftermath - - asllelty, 0,2 0.3
Nonirrigated hay 8 - ton 1.0 -
Dry rangeland 61.5 — aslells 0.2 0.2
Farmstead 1.5 b - - -
100 100

Costs of land development were added to the projected dry
cropland values to determine land values for payment capacity and
irrigation benefits studies used for this report. The land develop-
ment costs were estimated to range from about $31 to $92 per acre

with an average of $62 per acre.
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Farm Pumsing Costs
As noted earlier in this report, ammual farm pumping costis,

estimated at $5.,00 per irrigable acre with the project, were accounted
for in farm budgets to derive net irrigation benefits and payment
capacities of unit land,

Pumping costs with irrigation dovelopment were estimated on
the basis of analyses for a representative area. The average dynamic
pumping head of installations to serve this sample area would amount
to 24 feet, However, two areas in the unit would require considerably
higher pump lifts than the remaining irrigable land, and were examined
separately to determine whether or not they could be economically
served, Only those lands which could pay annual pumping costs plus a

reasonable water charge were retained in the irrigeble service area.

Payment Capacity and Probable Water Charge

Basic data and criteris used in payment capacity studies
were generally the same as those used for determining irrigation
benefits, except data on crop yields, Yields used for payment capa-
oi‘l‘:y analysis were those which are anticipated at the end of the
10.year development pericd.

On the basis of farm budget studies, the per/acre payment

capacity derived for each class of land was as follows:

Weighted
Class 2 Class Class &4 average

$10.03 $6.14 $3.80 $6.47
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Although irrigation development stabilizes farmers? water
supply, agricultural production, and farm income, it does not remove
all hazards of farming such as unfavorable weather conditions or prices.
Therefore, a reduction or contingency amounting to about 25 percent
of the weighted average payment capacity was applied to determine the
probable anmual water charge per acre for the unit. The average annual

water charge was derived on this basis as follows:

Weighted average payment capacity per acre $6..47
Contingency allowance 1262
Probable water charge 4485

Land Ownerships and Adjustments

Reclamation law permits delivery of irrigation water to no
more than 160 acres of irrigeble land in an individual ownership.
Therefore, ownership records of land considered for irrigation develope
ment were examined for distribution of irrigable land held in single
ownerships or each individual share of land in other than single holde
ingse Cwnerships in the unit area are shown on drawings 1002<504=202
through 205 and distribution of irrigable land, on the basis of single
ownerships, within the unit is shown in the following tabulation:
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Range in size Number of Total irrigable
i le acre gingle ownerships acres

Private holdings:

Less than 160 L9 3,372

161 to 320 4 891

321 £o 400 1 503

— 1 504

Subtotals (private holdings) 60 75252
United States 1 826
State of Montana - 252
Totals in unit 62 8,330

Studles of farm budgets show that, with the project; opera-
ting units would need nore than 160 acres of irrigated land integrated
with large acreages of grazing land to obtain an adequate family living
and pay reasonable water charges, Because of the relative isolation of
the unit area and large acreages of adjacent grazing land, livestock
production would continue to be the principal source of farm income
in the area. Utilization of the lend for irrigated pasture and feed
crops to support the livestock enterprise would be expected to cone
tinue. In view of these economic conditions, it is evident that
modification of the present excess land limitations on a class 1
equivalency basis would be desirable for a project of this type in
order to permit water service to more than 160 irrigable acres under
a single ownership. Economic studies showed that a farm with 160
irrigable acres of class 1 land in nearby areas would meet desired
income goals and that farm sizes on lLower Musselshell Unit required
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to yield equivalent incomes would be 265 acres of class 2, 275 acres
of class 3, and 285 acres of class 4 land,

Some redistribution of qunerships would still be required
by the larger landowners to comply with such modification of the
acreage limitation. However, landowners would be expected to comply
with the ownership limltations, as modified on a class 1 equivalency

batis, in all cases.

Monetary evaluation of benefits include those for irrigation,
cutdoor recrestion, and fish and wildlife enhancement., No measurable
benefits would accrue from flood control or other functions.

Irrigation

Irrigation benefits are defined as project effects comprising
improvements in the general welfare and increased values resulting from
increased production of goods and services or decreased costs of pro-
duction. Benefits considered in this report are those that would result
over and above the benefits cbtained from farming the unit without
the proposed irrigation development.

To measure irrigation benefits, farm budgets were developed
and expanded to represent the anticipated economy, both without and
with the project, as discussed in preceding sections of this chapter,
Agrioultural prices used for the analysis were based on a prige level
of 250 for prices received and 265 for prices paid, with 1910-1k
equaling 100,



Economic Analysis

Direct irrigation benefits are the increases in net farm
income resulting from the project water supply and aceruing directly
to water users. Costs of the private pumping and distribution systems
were included as farm expense in determining net farm income with the
project, Indirect benefits are the increases in profits of businesses,
other than farms operated by the water users, resulting from the
inoreased flow of agricultural products from the unitj they accrue to
wholesalers, retailers, and processors involved in handling the increased
farm products, Public benefits are estimates of the value of achieving
national objectives other than those included in direct and indirect
benefits., Enhancement of economic growth is considered to be the princie
pal public benefit,

There are many benefits of a real and significant nature,
as concerns the general welfare, which are not measurable in monetary
terms. These intangible benefits include improved local level of
living, improved commmnity facilities and services resulting from an
expanded tax base, improved health and educational levels which may
result from improved commmnity facilities, greater local employment
opportunities, and the contribution to an expanding local and national
economy .

The anmmel irrigation benefits would be as follows:

Direct $280,800
Indirect 108,900
Publio 14,000

Total 403,700
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Recreation
Anmual equivalent recreation benefits over a 100-year period

of analysis were estimated by the Buresu of Outdoor Reereation to be
$10,657s For use in the economic analysis, this amount was rounded to
$10,660.
Fish and Wildlife

Net annual fish and wildlife benefits were estimsted by the
Bureau of Sport Fisheries and Wildlife to be $8,600, consisting of
$8,000 for net fishery benefits and $600 for wildlife enhancement.
Summary of Benefits

Anmial benefits for each project purpose for the 100-year

period of analysis are summarized as follows:
Annual net benefits

Purpose Total Direct
Irrigation $403,700 $280,800
Recreation 10,660 10,660
Fish and wildlife
enhancement 8,600 8,600
Total 422,960 300,060

Project Costs

Total economic costs for the unit include estimated project
costs and interest during construction. Project costs include esti-
mated Federal costs of constructing project facilities and settlers

assistance costs.
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Interest during construction is added to project costs to -
determine project feasibility and to determine reimbursable costs. It

is computed for the period extending from the beginning of expenditures
for construction to the time when individual features or groups of
features become completed plant-in-service, or are placed in a reveme
producing status,

Project costs, as computed for a 100-year period of analysis,
and using a 3-1/8 percent interest rate, are shown in the tabulation
to follow, Investigations costs for planning prior to authorization
of a project are deducted and costs of operation, maintenance, and
replacement of project and recreational facilities are added to deter-
mine the total annual costs for comparison with anmual benefits.

Interest
Project during
Ttem sost construction Total
Project and economic cost $12,180,000 $560,400  $12,740,400
Costs prior to June 30, 1967,

for project planning «230,000 -3,600 -233,600
Net economic cost 12,506,800
Annual equivalent cost 409,723
Anmual project OMXR 8,800
Anmial recreational facilities OMER 3.335

Total anmual cost 421,858
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Benefit-Cost Ratios

Development of Lower Musselshell Unit under the plan pre-
sented in this report would result in total annual benefits of $422,960
and direct anmual benefits of $300,060. Dividing these anmual benefits
by the associated total ammual costs of $421,858 results in a total
benefit-cost ratioc of 1.00 and a direct benefit-cost ratio of 0.71.

Cost Allocationg

Lower Musselshell Unit would be a multipurpose development.,
The gseparsble coste-remaining benefits method was used in allocating
project costs, interest during construction, and OMER costs to the
purposes served. Separable costs were allocated to their particular
function; all other costs were considered joint costs. Joint costs
were allocated to irrigation, recrestion, and fish and wildlife
enhancement,

A summary of the allocated costs is as follows:

Interest
during Anmaal
Function Project costs construction Total - OMER
Irrigation $11,719,000 $539,200  $12,258,200  $8,500
Recreation 219,000 10,000 229,000 3,435
Fish and wildlife
enhancement 242,000 131,200 253,200 200
Total 12,180,000 560,400 12,740,400 12,135

A detailed allocstion of costs is presented in the table

on page 52
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served, Lowe selshell Uni
Fish and

wildlife Total

Allocation of co

Recrea=~ enhance- for
Item Irrigation tion ment, tion
000 1,000 1,000 000
Separable costs
Investment 325 o0 55 0 102,0 482 0
Interest during
construction 15.0 2.5 4,7 2202
OMSR (anmual) (1.2) (3.335) (o.1) (4.635)
Percentage to apply 974 1.4 1.2 100,0
Joint cogts
Unit costs:
Investment 11,394,0 164,0 140,0 11,698.0
Interest during
construetion 5242 75 6.5 538.2
OMER (anrmal) . 0.1) (0:1) (72.5)
Subtotal 11,918.2 171.5 146.5 12,236,.2
Subtotal Unit costs:
Investment 11,719,0 219.0 242,0 12,180,0
(Per acre) ($1,407) - = -
Interest during
construction 539.2 10,0 11.2 56004
OM&R (ammal) (805) (3-“’35) (002) (120135}
Other costs ~ none
Total allocation
Investment 11,719.,0 219,0 242,0 12,180,0
(Per acre) ($1,407) - o o
Interest during
construction 53942 10.0 11.2 560,4
OMSR (armual) 2 {3.435) _(0,2) __{32.135)
Total 12,258,2 229.0 253.2 12,7404




FINANCIAL ANALYSIS

Feasibility of a unit of this type is zlso dependent on repay-
ment of designated reimbursable costs, Project cosits, including inter-
est during construetion, allocated to functions of the unit are classified
according to reimbursable or nonreimbursable requirements, All rein.
bursable costs are to be repaid to the United States. Funds for repay-
ment of reimbursable costs are derived mainly from irrigation district
reverues and Missouri River Basin Project power revenues.

Cost allocations according to reimbursability would be as

follows:
Reimbursable cogts
Intersst
Project during Nonreimburs-
Funetion costs sonstmction Iotal able costs*
Irrigation  $11,719,000 0 $11,719,000 0
Recreation: 27,500 $1,250 28,750 $191,500
Joint 0 0 0 (164,000)
SPecific (27 7500) (19250 ) (28 ] 750 ) (27 9500 )
Fish and wildlife
enhancement: 51,000 2,350 53,350 191,000
Joint 0 0 0 (140,000)
Separable (51.000) (2,350) (53,350) (51,000)

* Excludes nonreimburssble interest during construction
Anmual costs of operation, maintenance, and replacement
would be similarly classified according to reimbursability, as follows:
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Non-Federal Federal
reimbursable nonreimbursable Total project
Function _OMER cost OMER cost OMER_cost:
Irrigation "$8,500 ) $8,500
Per acre (1.02) 0 (1.02)
Recreation: 3,335 $100 3,435
Joint 0 (100) (100)
Specific (3,335) 0 (3,335)
Fish and wildlife
enhancement 100 100 200
Joint 0 (100) (100)
Separable (200) 0 (100)
Total 11,935 200 12,135

Payment of OMSR Costs
Mlocated joint-use OMER costs of $100 to recreation and

$100 to figh and wildlife enhancement are nonreimburssble Federal
costs. When the project jointwuse facilities are operated by a non-
Federsl public body, such entity would be compensated for these costs.
Water users would be required to pay OMXR costs allocated to
their irrigation function. Probable scurces of revenue for payment of

the reimbursable and ancnreinburssble OMER costs are indicated in the
following tabulationt

Non~Federal
Water State or Federal
Function users  local entity nonreimbursable Total
Irrigation $8,500 - - $8,500
Recreation:
Joint - wm $100 100
Specific - $3+335 - 35335
Fish and wildlife
enhancement ¢
Joint - - 100 100
Separ able v 100 —— 100

Total 8,500 3,435 200 12,135
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Repayment of Reimbursable Costs
Monies for repayment of reimbursable costs are derived for

projects of this type from irrigation distriet revenmes, Missouri River
Basin Project power revemes, and from the non-Federal entity which
participates in the recreation and the fish and wildlife enhancement
cost-sharing features. The probable sources of revenue for repayment
of reimbursable costs for Lower Musselshell Unit are summarized as

follows:
‘Missourl
River Basin
Project power Water Nonw
Function _revenues users Federal Total
Irrigation $10,124,750 $1,594,250 e $11,719,000
Recreation:
J (o] int - - . -
Specific - - $28, 7502"/ 28,750
Fish and wildlife
enhancements
J [ jnt oo oo -y -
Separable . - 53,3502 53,350
Total 10,124,750 1,594,250 82,100 11,801,100

2/ Includes $1,250 interest during oonstruction,
b/ Includes $2,350 interest during construction.

Irrigation

Based on a probable amual water charge of $4.85 per irri-
gable acre, the amortization would average $3.83 per acre. The annual
repayment for the 8,330 irrigable acres would total $31,885, which
would repay a total of $1,50,250 during the 50-year repayment period.
Thus, payments by irrigstors would amount to about 14 percent of the
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reimbursable costs of $11,719,000 allocated to irrigation. The remain-
ing $10,12’+,750 would have to be repaid from power revenues of the
Missouri River Basin Project.

In the project plan studies for Musselshell Unit, it wes
assumed that operators on the unit would form an irrigation district.
The Bureau of Reclamation considers this as the most desirable legal
entity for entering into contracts with the United States for repayment
of construction costs for projects of this type. Such a district is
a legal subdivision of the State and is generally formed prior to a
start on construction of a unit.

An irrigation district, in addition to being responsible
for repayment of construction costs to the United States, assumes
responsibility for operation and maintenance of the Bureau constructed
facilities at the appropriate time. During the 50-year payment period.
the district collects from water users both the annual irrigation
repayment obligation and the estimated budget for OM&R, including the
district®s administrative expense. The repayment component of these
collections is paid by the district to the United States.

Irrigation repayment contracts for projects of this type are
based on sections 9(d) and 9(e) of the Reclamation Project Act of 193¢
(55 Stat. 1187). Additional contracts with the districts, as providoed
for under section 9(e) of the act, are required to collect such payment

as necessary after expiration of the initial term of the contract.
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Recreation and Fish and Wildlife Enhancement
Uniform policies with respect to cost sharing for recrea-

tion and for fish and wildlife enhaencement are provided in the Federal
Water Project Recreatlon Act. This act provides that a non-Federal
sponsoring agency shall repay at least cne<half of the separable
construction costs and pay all separable OMXR costs allocated to
recreation and to fish and wildlife enhancement. In accordance with
the act, a non-Federal public body would be required before construc-
tion to indicate in writing its interest in administering project
land and facilities for recreation and fish and wildlife enhancement
and in bearing its share of the costs,

A1l of the joint construction costs and one~half of the
separable construction costs allocated to recreation and to fish and
wildlife enhancement are nonreimbursables The other half of the
separable construction costs plus interest during construction are
subject to repayment with interest. All the separable annual OMR
costs for recreation and for fish and wildlife enhancement are to be
borne by the local operating entity.

Separable (specific) costs of recreation are associated with
facilities proposed by the Bureau of Cutdoor Recreation for the
Flatwillow Reservoir area. These costs consist of $28,750 for cone
struction and $3,335 anmmally for specific OMZR, The separable costs
of fish and wildlife ehhancement are associated with an inactive
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storage pool recormended by the Bureau of Sport Fisheries and Wildlife
for this purpose and consist of $53,350 for construction and $100
anmually for separable OM&R,

The separable investment costs for recreation and fish and
wildlife enhancement to be shared by Federal and a non-Federal body
under terms of the Federal Water Project Recreation Act are shown in
the tabulation to follows Costs allocated to recreation and to fish
and wildlife enhancement do not exceed the benefits from the respective
functions, and the allocated costs do not exceed the costs of providing
recreation or fish and wildlife enhancement benefits of reasonably
equivalent use and location by the least costly alternative meanse.

Enhancement cost

Item Recreation Fish and Wildlife
Cost sharing itewms: .
Single use land and facilities $55,000 0
Separable joint 0 $102,000
Interest during construction 2,500 4,700
) Total separable investment 57,500 106,700
Non-Federal share 28,750 53,350
Federal share:
Separable investment 27,500 51,000
Joint unit costs:
Project construction 164,000 140,000
Total Federal share 191,500 191,000

Grand total 220,250 244,350



SUPPLEMENTAL ANALYSES

The analysis to follow is presented to meet the requirements
of Senate Resolution 148, 85th Congress, applying the principles and
criteria established by the resolution for additional econcmic evaluae
tlon and recognizing the same project costs as discussed in the chapter,
"Bconomlc Analysis.” Descriptions of the projJect purposes, plan of
development, and physical features are presented in previous sections
of this report.

ngible Benefits
Anmugl fish and wildlife benefits would be the same for s

50-year pgriod as those devéloped in the "Economic Analysis® chapter
for a 100-year period of analysise Irrigation benefits, however,
would be $403,700 for a 100wyear period of analysis and $398,100 for

a 50-year period of analysi;. Recreation benefits would be $10,660
and $10,050 for the loo-yea;v and 50-year periods of analysis, respece
tively. On this basis, an;:ual benefits for the two periods of analysis

would be as follows: ; )
100~year 50=year

analysis  analysis
Total benefits $422,960 $416,750

Direct benefits 300,060 295,550
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Annual Costs
The anmial costs for development of Lower Musselshell Unit
for 100-year and 50-year periods of analysis, using 3-1/8 percent
interest rates, were estimated as follows:

100-year 50.year
analysis anglysis

Project cost $12,180,000 $12,180,000
Interest during construction 560,400 560,400
Total economic cost 12,780,400 12,740,400

Preauthorization investi§atians

cost (project planning -233,600 =233,600

Net economie cost 12,506,800 12,506,800
Annual equivalent cost 409,723 497,646
Annmual project OM&R cost 8,800 8,800
Anmuagl recreational facilities

OM&R 3.335 3,335

Total annual cost 421,858 509,781

Benefit.Cost Ratios
Benefit-cost ratios for the 100~ year and 50~year periods
of analysis are as follows:

100-year 50~year
analysis analysis

Tota.l benefits 1 ° 00 0 . 82
Direct benefits only 0.71 0,58
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Indi_rect and In@gible Benefits

Development of Lower Musselshell Unit would result in a
number of benefits that cannot be evaluated in monetary terms. These
benefits include maintenance and enhancement of the agricultursl,
commercial, and industrial economy of the area.

The principal function of the development as plammed is in
irrigation, which would provide economic stability to the areas Some
expansien of present business establishmonts in towns serving this
area may be expected from an increased volume of business in the
retail and service trades. Additicunal processing capacity may be
required to handle the increased flow of agricultural production,

Gapaclty for Current and Future Use
The capatity of the water storage works is designed to pro-

vide an adequate supply of irrigation water to the uait land and to
provide a minimum operating pool for recreation and fish and wildlife
purposes, as discussed in previcus sections of this report. There is

no excess capacity in the system for future uses.

Allocation of Costs
Costs of the miltipurpose Lower Musselshell Unit were
allocated for the 100-year and 50-yeg.r periods of analysis by three
methods; namely, the separable costs-remaining benefits, the priority
of use, and the incremental costs methods. Results of these alloca-

tions aye summarized as follows:



Supplemental Analysis

100-year 50=year

Method and functions analysis  analysis
Separable costs - remaining benefits:
Irrigation $11,719,000 $11,754,000
Recreation 219,000 195,000
Fish and wildlife 242,000 231,000
Total 12,180,000 12,180,000
Pilority of use:
Irrigation $11,592,000 $11,696,000
Recreation 325,000 268,000
Fish and wildlife 263,000 215,000
Total 12,180,000 12,180,000
Incremental costs:
Irrigation $12,023,000 $12,023,000
Recreation 55,000 55,000
Fish and wildlife 102,000 102,000
Total 12,180,000 12,180,000
Interest in Potential Project

Landowmers in the Lower Miusselshell Unit have maintained
strong interest in proposals for irrigation development of the area
for many years and have indicated their willingness to form an
irrigation district which would assume responsibility for repayment
of that part of the costs allocated to irrigation to be repaid by )
irrigators. The irrigation district would also assume responsibil-
ity for operation and maintenance of the Bureau constructed facili-
ties.

Several Federal agencies, including the Bureau of Outdoor
Recreation, Bureau of Sport Figheries and Wildlife, Bureau of Mines,
and Federal Water Pollution Control Administration, have actively
ceoperated in the investigations and planning for the unit.
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Information regarding land use and agricultural practices in the area
was provided by the Soil Conservation Service, by State and local
agenclies, and by local landowners and operators.

Sc_hethle of Repayment

A sunmary of the 50-year repayment of reimbursable irrigg-
tion costs, as allocated by each of the three methods for the 100-year
and 50-year periods of analysis, is sl_xown in the following tabulstion:

100=year analysis 50=year analysis

Allocation method and item Repayment. Repayment
Separable costs-remaining benefitss ]
Irrigators $ 1,594,250 $ 1,59445250
Missouri River Basin power 10,124,750 10,159,750
Total 11,719,000 11,754,000
Priority of use:
Irrigators 1,594,250 1,594,250
Missouri River Basin power 2:897,750 10,101,750
Total 11,592,000 11,696,000
Incremental costs:
Irrigators 1,594,250 1,594,250
Missouri River Basin power 104284750 10,428,750
Total 12,023,000 12,023,000

Effects on Federgl, State, and local Governments

Increased tax revenues at all govermment levels may be
expected from construction of Lower Musselshell Unit. Increased
governmental services and facilities may be expected with the increassd

amual tax revemues which are surmarized as follows:
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l. To local governmental units; from increased
property tax on farms $13,100

2, To State govermment, from increased State
income tax 15,450

3. To Federal government, from increased farm
incame tax revenue 534250

The increased Federal income tax revenue of $53,250 anmually
would total about $2,662,500 in the 50year irrigation contract pay-out
period. This equals about 23 percent of the total Federal costs
allocated to irrigation.

The schedule of construction expenditures for Lower Misselw
shell Unit is shown on the Control Schedule, Form PF-2, following page

38.



APPENDED MATERIAL

1.

30
4.

Report by Bureau of Outdoor Recreation, dated July 1966,

Rezort by Bureau of Sport Fisheries and Wildlife, dated May 24,
1966, including:

Letter by State of Montana, Department of Fish and
Game, dated April 11, 1966,

Report by Bureau of Mines, dated May 1966,

Report by Federal Water Pollution Control Administration, dated
September 1966,




Il -'I'l i 1 (] i
] ." [ { i [ “ - li ’ i ! ;E
E i " e : \ ! 1 i
ol ' Sl o5 [ il Wow il ot
i 1 l| " M
‘ ' ’l . : | { ; [_. 1 I I: ] i|,
i : ' J | *h ,i | i '
] 1 ' i b ! 1 s '
! ; i ;i ; | t ' e ele II' ") y ||
| ; 1 | i : ' \
' L A 15ays a1
; ; . i R (51 e | |
t t 7 L1
ol e e e th i T
I : el ' | s sy T | il |
'I; §l|~ I+ Lo 7 1
e <
. -l_: . 13 I . 1 I I i
! f. }". | .I '- I ; 'ln i
B i- ql ‘I | i
L ; | | i
s (= 1|_ | A
28 E - 1. y i '
29€ _—/ e : L ! oo I i |
I | il Ik i . 1 .
ol T e g ‘
ke 30 [l A e . '
] ; i foit
] i e 1% 4 i
L L il 2l i 1 i
b |:: T | - (i .‘E ' i y
‘ i'l ] : il H ey
e \ " | 3 ; :. ) :
r: - ot \I )
- Bow £ i & B oo !
| /./. J f '} I I )
j // ; i In: ! ‘I- 1 \ ! (o
| Fri ok 1 sl | . fasrea | J
‘ i ' Boag Gl T SR | el R i TG o Y e i = ,|
I3 : J i) Had : : gk (5 s i et )| R e e
f Y. | _ /| i A [ S g gl sk SR g .
|{l\f— ¥ ///4 //l// i cer /7 /s I ; 5 ? - | I ; ,. & By I, I i i Pl jf. Y e i 'l ; o [
: %5 A A Y ol Bl T el e O (N G | I . ik :
S ﬁ/r" —r ./ -/Q‘:f :_'/é/f”ml I B R :
NPTy AT b—r ' _ S
011 rne'% / ’a \0“ //
N ﬁ»o“ FLATWILLOW DAM
D N 1 AND RESERVOIR

i
U
i
g e I -
= ' . ]
¥ Lo ' | \ i e
: A TR S fi i : UNITED STATES' ,
o ; R i fe RO T %1 ospﬁﬁmsﬁf OF THE INTERIOR |
1 z . ' . . h A oy > - STEVIA T . YDALL, | SECRETARY
L . - _ A s SR | PR o sl T BUREAY OF RECLAMATION
§;: Al . {f ' v ! 1, RS s 'l'. ! f riovo & noumv COMMISSIONER
. T . EXPLANATION i A R | P : *
\ T i ) ! (PROPOSED WORKS SHOWN IN RED) | TR IR oajls Satl g T 1 b \lss.OU'll R|VER BAS'" FROJECT | .
S i | ; i .“ : SELSHEL;L D|V|SION
Katispell o DAM 8 RESERVOIR R TR e B 1 i 1 ¢
\ ﬁ j Thodwt g AE LR e el O |«
WATS e o RO e T IL _ WJEJR MUSSJELSH]ELL UI\
N B ESERTRE e | K !
[ —— evistown 5L \ ¢ PROJECT HEADQUARTERS o RSN | o PR i !J Ly 1y : ; ;I ll i Z ]I i ." ' MONTI\NA_
! i 5 - P . ; L {REGION 6)
HELENA © aHarlowton ...\, city | r | . HE ! ! { LI , | .
N . .,..%“\MLL ’\ \ o SUBSTALION | fed ' Lk i L: I S 'Mﬁllﬁ No. |'|602l:—sou’-1b|'
’ Pt g TRANSMISSION LINE & B e e i 0 T A P G B
& ! 1111 | e I e E—,——'@
S B W INTERMITTENTLY IRRIGATED LANDS ! ) ". il [ R b | .1 scaue oF miLes'
¢ { - 4 3 . i Y : 1|NIN ¥ 3 | 4 | IS :
! e . ; i 3 il w AL + . t
| 28 : el d | 1 d Uoviie (Aa:gs
X INDEX MAP LANDS TO BE BENEFITED | e |r|“ il 5 i (] el e e
A S T A
u e W iR ; i i
| W ll{ 4 |



™

SOHUN 21
uevuim oy

‘3e2y

- [ .
Y I a l]
\ £
i p f
[
[ M
1l 3
= “ n _ g
e u ® Fy v
. -
\\\ g-
b
-
- e
c
1
>
-
m 2 -] - u
sy
PETROLEUM COUNTY AN
% |
e —
» @ y
| “ = 3
N g H i/ '
‘!\\ 3 P
k : Lo i
\ I
H H . A § H H y I
s = < = _
- \|\‘ § ?\’ m < o = — —— —
j 3. o
,/’/ 5 23 PR
e .
= ﬁ z E ”;4¢ \\\\\
: 3 | b b Ry
! b
1 PA W
g - \
al 4 w
PG 14 W
> m® %ﬁ ,;’ »
£ 32 IS 3
3 l E( ) /,///
4 3 » = m ! .- 8 F CI s
- u o9 +
o 7 23 7
a 7 | 28 s
§ 4 38 pd
3 4
4 [}
SR % ]
PROPOSED FLATWILLOW RESERVOI R
Y
/ '
o _z
,,, SITE ,.-°
=% I ha
4
P
,,’/,/
7
) " -
- L] B > —_ 3 //” =
0
/,”//
2
|. _
27
| 277 /{
s Pl
g P /‘"oﬁ (ol D
g 2 L‘;/“‘TN‘
H J TNE
& - /_s======_—{=‘=§§,/-/06‘
E o P ’::. sy
t A | &
% ” . B & f\:,-/"\ c _J y ‘/“/I;'G _
- » w ] e —_— /,, A ¥ 8
- 4
: ~YN EESE gy
H 3 3] v
a )

‘N €Il

THIS DRAWING SUPERSEDES

UNITE.
DEPARTMENT

STATES
F THE INTERIOR
BUREAU OF RECLAMATION

MISSOUR! RIVER BASIN PROJECT
MUSSELSHELL DIV.—LOWER MUSSELSHELL UNIT—MONT,

LOWER MUSSELSHELL UNIT
OWNERSHIP MAP

DRAWING 727 -604-57

SHEET | OF 4

rd L
orawN_NHW_ _______ SUBMITTED- - _QAZ_.Q lowe, oo -
TRACED_BHMS. — NDED. M _____
CHECKED N:HWe L __ _ . _APPROVED. . . & _—

ACTING PROVEGT "NANAG LR

1002—604 — 202




\
5 s — L [ L | X
H /PROPOSED FLATWILLOW J
. RESERVOIR SITE / |
g ,/ |PETROLEUM COUNTY
£ 8 s g @ g i s s‘ ~ ®
[
= I
V4
’r// l
\PROPOSED i
ﬁ : | FLaTWiLLOW DAM siTE | \
4 y \
& ] » %:.ai ," 3- § 3 =27 ., m
) it ok - ,/4/ R =
/g E_J | ] 15- \ . ,” J— % g ; /// , - . )
s a 8—'—‘_ Y < TT H g =¥ — «§ §32 |/ e s s 7 3
T Se( ¥ T - I 1 £° |7 , : :
J/ c > # ) n\\g :5 l Jl § 27| 1 i 2 |§
H z i H : — —
Va § / 5 2 . \ [ it - 3
§ a « - E e 3
i / 3 S W 2 , = =5 3
(I m o § B i — j 8
Al | s | ) LA -
A £k — TEYW t
Ei $3 5 H @
Fe HE . ; 1 7o : X
3f @ o & g ° » b || = = 2 R L —— — 11
3 ® * 5 z Thy . o
£ | z 214 g T 8
E - P 23 S =
‘ —_——— io ] =
se
b Fl ‘ ]
u o
o — v © E et
"R { g g | | ez "
g c e Fl 2 & s 2
= 4 2 4 H L 2 3 o
. : | B 3 lln4r249 KX o &
H sl —— 15 1 2.3
s § 3 ® i s w | g i H — 5 | g R !7"1
a N @ — w e e s (s
4 e s 5 H
., : ol . g 2 | oo cany o o o/
&2 o ! g o
§§§ ) /;? .
F = g
— - i
" — s — T - //\j S .
é | -- —
e
En | g
i z | : _L_? s
o —— — s w
“ m s t x = ~ / H i g gg H
w i @ §§ \ .
S GARELD COUNTY i £ 23 g
B n 3? a
Il:i" Ri
) =
ol 4
c /
z
]
< -
‘ ; ] _ _ . . /-
» o ~
] 53 /
Xy
.s-i?
= THIS DRAWING SUPERSEDES DRAWING 727-604-51"
— N UNITED STATES
b 3 DEPARTMENT OF THE INTERIOR
-— BUREAU OF RECLAMATION
o , NOTE z MISSOURI RIVER BASIN PROJECT
z l2 :."F. Glahs:: I Ownerships boundsd by the river and ,,,h, ,oca;,-s,, of”cou,,.,y MUSSELSHELL DIW—LOWER MUSSELSHELL UNIT—MONT.
on " o i h hould b itied by thorough [nvestigation
3 Wilians Coule Grazng Distrc e hoen sunould be verified by LOWER MUSSELSHELL UNIT
OWNERSHIP MAP
y
T % DRAWN_NHM._______ susmrrsn--.%AJ?h _________
RECOMMENDED. f% _______
2000 [ 6000 cHECKED NBW_ _ ___ __ aPPROVED . __ 12 _
Laasateaas! " 1 1 1 1 ! ACTING PROJECT MANASE
SCALE OF FEET ~IREAT PALT, MONYANE ——SEPYYS, 582
sHEEY 2 O 4 "% [1002-604-203




‘30¢€°H

| | T //"
| | "
/ | | / ) )
| //// |—-—|
| I l
- | = —_— o Tha ——u =
= 8 ] *l i s 3
P | " > I
I EPLEUM COUNTY B s r-
I 1447249 KV - —
} ! ] | ey
< 3 ,l | f‘_"‘
: : =
! 5 A S 7 %
I MC‘F COUNTY co-op\ c ::; » J g £
2 e | am_.l @ T .- — 25
- s ' o 3 g:'_l > g gg it
i g g H
4 ) ) i —d i : il o2 | - | zo o2 s e
® § r ?I;‘ g RS I i~ ¢ 7 s 1 & oo
] § = g g 2 | i 13 3 2 ' "5 s 5 l x ! ; H > 3
¥ 0 = I 2 P 2a —— JES— H 3
) [ofel | ,4"] s = =l o Ive £2€33 | H : ] c“l g*
t g s H 9/,‘]/ g ¢ gl H g« ] gg ¢ H =
\ |° L. g Pad : = — S - - -
£ 0 5
of | AN LT /
g' 5- 3 $r -/’4' l ; S— £ l :
3
gc g ? w';_f _‘ ey 8; ~—a : Fz:o
2 £ 2 | 3 % cSELS# . I y . o
- 2 g 0w » 4 N o u 8 » g v e oz A _
- I - - LG/ : : : . : .
' 3 - AN 2% e L3 2
E H 40 a = w |
g | 2e > g3
3 <3 T
» ;" H | §is »
I 4 I ey A\—/ g
i of m

/
qui
ouow § ik
e
ysinbioy ydesop
Al
AN
10 sojAny ofu
L _E -
v's'n
'
Umma Butzp.
—l i
or
€
e
1z
2z
s

* ? *’I I
I3 3 % H & ri 3 ,
§ y .
[F = .-“,/ ? v el I__I{_ JJ'
H Y H " | |
;5/ \ v GAELD COUNTY
] Al 0 jas
A LR —— 1
/
.‘

4// | "
| "
I | "
2= ’/’, 17 !
a = N
5 F ll/, 4 ¢
3“5 [y ” oy _ - ) .
o8% N 4 ” w 3 = S’
e o \ K4 r
d aes
3 e . u ®
2 5 "
2 e [ [
"
[
"
L] )
" 2
W \./

,/l
S
a ¢/ s & H H o S &
< r
| p q
¢
Lo* a
s~ H
" N
THIS DRAWING SUPERSEDES DRAWING 727-604—-52
l.Lyle 8 Maxine Kimble e WIS TATES
u
DEPARTMENT OF THE INTERIOR

N9 L

LAz é BUREAU OF RECLAMATION
(o] shi the loc t MISSOURI RIVER BASIN PROJECT
wnerships bounded by the river and ation of county R O TN T

line as shown should be veritied by thorough Investigation
LOWER MUSSELSHELL UNIT

of /egal records.
OWNERSHIP MAP
———e—

2000 o

NGIL

1 L }

Laeadadea el

" 1 "
SCALE OF FEET

o7 11002-604—204

v
SHEET 3 OF 4




‘362Y

‘10e°Y

_ —l T 1
®
/ C".k o |
o : N Ld > 5 V"J w l
g 3 5 & 5 e > N ~ I
(,"W. °‘.un 7 .
9 ‘7 I
e \ k # A .
i i — — e —— R
\ E
: m PE'!LEUM COUNTY i_( ]
8|2 | | » »
HIS ; ®
3 | - o m
@ 3 N — HE 2 . g 3 8 —_—F— — = 9 "
& > o 3 = g L | | I'_ l g
= |§’ s 22| d £ |
s 20| = 2 b |
$ &s_l 3z L r - . | | g
: FE % f i ; n
| g | | [ .
| ) < 2 £ . - z
4 g v H S 4” . @
— £ [ b4 & N ¢ e
® — z z o l_ N/ 5 - ) _l
l_- € I » & =z H c < R
e 3 xg 2 H H ?
$o I 2 2 . € . . _
g \ McCONE COUNTY Co-0P ;’-_ 5o — b 3% - I— 5 _*s ! g‘ -3 o8 g I z @ ¥ . = 5 s
88 | gs S g2 ¢ g 5
/ e |§ 0 23a S o g5 —J - S ) 0 FORT PECK
= ; E g2 = — & T s £ RESERVOIR
l_ 4. 2 “5 e E m
R | 5y N e U W . W P —
T e 7 5 I
L s > .
F ]
o P 24 x 3
x & o i j l
ig %J g v . :
H Ed w w ~ | *
x - o - o
F 3 3 !
| & - ; .
WP 7 L |
f | /
| I GARFIELD COUNTY ‘ i
i
\ 5
S | \ . | =
3 w n » P - ® ‘\ o ® | ] v 8
n o o % ~ ‘ . !‘ﬂ
. | |
i "J —— k- T ; [
[ | L] ge 1 !
/] &0
] [ |
n 1
[}
t \ m I
% w 8 . © »
o 4 o H © > w i
‘44' N
F l
Z " 1 i : H
] /\J f 1 1 ——— e ———
: = = e = " THIS DRAWING SUPERSEDES DRAWING 727—604—53
= = UNITED _STATES
= @ DEPARTMENT OF THE INTERIOR
z NOTE z BUREAU OF RECLAMATION
z ) PROJECT
Ownerships bounded by the river and the location of county MUSSELSHEN S B e MU SSELSHELL UNIT— MONT.
line as shown should be veriftied by thorough investigation
of jegal records. LOWER MUSSELSHELL UNIT

OWNERSHIP MAP

D — - ;,% > fodcy
% DRAWN NAW. _ _ _____ _susmirTED - -l ollee . _
24

TRACED P:-MM. ——RECOMMENDED LN L0854~ o — —
NH.W. -—— -
200 0 I eo CHECKED = e approveD AL O
T
SCALE OF FEET s o Il°°2—6°4‘—205
SHEET 4 OF &




L, et et et bt et et J
~——PROPOSED A /
FLATWILLOW | RESERVOIR ¥4
/ |
% .
¢ 8 It @ @ [ = -
A\ I}/} ]
. PROPOSED 4
FLATWILLOW [DAM SITE ; 7
ll
Wit o ¥ S +
I.fl
s \ \
Creek I /,”’/ llll
I s PETROLEUM COUNTY
| 7
% | 7 3 ; 3 3 . 8
!‘/l/// | ;
,,/"7 ) L
n”,// ! e
’;;'.', % —II~L IMIT OF CLASSIFICATION—‘—\
Y
fo = L
AR
: _\‘/5‘\_/_,(7:\;:/_\}/‘\)7 e ® ® N *
, SRR >
“ S S AN
/)r\is\ & ;;‘-4,1 "/:l‘:l}'
NG NGNS A »
z 0 3 LY o -A"?I: :°o° ++ = g
b3 [ .
m 3 i > % ++ + + m
ETAS 2 i +++ 3 i A\
. L leGy
o ° 3177‘13’ 7\1*,' < + S :‘HH"‘“‘
7 + o ol 1;5/\
1) (%
oo é 2 z‘” o © o
Il/‘ﬁ °0 2 o
_ e 2
1k
— LIMIT OF CLASSIFICATIONT— % 5 5o
& o 207 °
Rt s a0 \L
SRR /N
. N Ay ° 7 ~
& = o % = 2 = < B frosby e >
o o o o
o
GARFIELD COUNTY
ROSEBUD o;
COUNTY |
& 3 H b ® 5 ¥ | ‘\}\/\,\)
f £ e
$3
| Y
|
- UNITED STATES ror
S EXPLANATION = DR REAy oF RECLAMATION
oi 3 ¥ SSOURI RIVER BASIN PROJECT
: cm.x clau A z Musszl.snsl.hl,.l DIV~ LOWER MUSSELSHELL UNIT
' == LOWER MUSSELSHELL UNIT
—— LAND CLASSIFICATION
F“+*+*+jcm-z Closss e GENERAL  MAP_
% T e— M%
N5l 7// TRACED..%_-_- RECOMMENDED_ £ . L8e¥er
E_\T)\i)(’ oo m'“m 2000 ° 6000 cnecxen. SLHL . . ... Apmov:o_’_%nﬁ: _“’:é_____--
Lt ; ; R .
SCALE OF FEET IRy PELTY TRRTANE DT TS =
SWEET 1 OF 3 I 1002—604—207




‘308 Y

/ ”
it
”
I
7
I3
: ¥
3 i
u H ~ ® I;{{,_. M = s A -
0
PEROLEUM 4 00 /
, COUNTY u b == o[e,, RN L
K n ( olo o ! - ,—2.2—_-"
LIMIT OF cmSSIFICATION__ g ‘I‘I/Q a- ad I\ll‘; ° + + \=_
| llﬁ o 0 o A + +
AD7 7 BN A o + >
i \ = ul AN
T o \g~ £y
: g ® RO I 1/ -t E
“ A » * o fol q] QK\R
o ° ] / N o X4
°d (o o . =t /\/(//.4 °e IQR + yL’J- &
& Po R = - /J‘l(l‘lll(’l s e /
{ o (=« X (1 NP
o) e o /—[-5 _|I¢o° / S 3
= _.o S > o°o
° 0% SSELSHE r )l 7 °°°° °°°
o ks o
Gat ok | © o0 0 o
°\LL|(,{\" °_7( IL’
= g °§ 7 ™~ 4 “ 3 = & ° 1
2 > I GARFIELD
\ Sos S : COUNTY
o o o \,_7/
%o (1€3 o° ! \ z
7, ) | o
SN . / — LIMIT OF | CLASSIFICATION{— m
Q.

AN
4
2z
£ NS ‘/I/ ¥ 8 o
x W |
> P ; S
17, s i ;
Y )
o W i -
° W i
/ ((
” W
[ /
4
/
”
v
= b ™ -\- ~
-

=
£
wl

114
ps
e
g
92

21

¥z

bl
) e e
z UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
MISSOURI RIVER BASIN PROJECT
MUSSELSHELL DIV—LOWER MUSSELSHELL UNIT

EXPLANATION
LOWER MUSSELSHELL UNIT
LAND CLASSIFICATION

S eJ
© o ofCloss 4
c o o
GENERAL MAP o

E’,:q.:, Class 2 Class 6
% Py Y — susmrr:n--_?{
TRACED... B M.S_ . pecoMMENDED. LE.00 L7 LS
__-__Appnovto_?zn.'ﬁ,.."n“

6000 CHECKED <
1002—604—208

hrlguna w000 .
L 1 il M T i i |
SCALE OF FEET
EELZ aEd

‘NSl

|

I
AT
<INy
N
R

5]

H

H

w
\\




362Y

/\/—- b SARBIELOG HN° o
o 5 * ~ R L = H “l
< " COUNTY :

P (/ |
» ;
3 4 & 5 3 5 d o I
.«:"/" I
_—— e y . L ¥ | e
PROLEUM
[ COUNTY J R
; o
©
\> “ 4 ] H 5 0‘0‘ . m
»
: ——LIMIT OF |CLASSIFICATION— B\ MU,
/ A\ &éz‘%’ <A\
Y +
A : ot d s _
) ] i’
< () )5 o < Yo 1+ 7S ._\(\.
[} ¥ + o N w2 \ 3
8 A 7N 0 + 7 o o /\'{’,;l_:
/- e o © ° \\L‘\\ N =
AD SOBRY i | ~ 7
2 + + + 4 L/ 3 ]
3 I e )’\5" St S % &th H
o 6 0 Yy 21 + ‘o, + 0_9 [
FOI I 7 Pt i
‘/\ ++++ °°:°:° o © A + ++ “'J/ ont I; Cha}rlohsM.Rusull National FORT PECK
(Y| Pt - + + + R \’ Wildiife Range RESERVOIR
° L2 0 84 ° e |
0 1<
xJh 2 == e e
N = ] |
2T : T~ —LIMIT OF |CL5SIFICATION—
s, " /

[l
8
ot

'30€°Y
2
6z

‘3o

oz
-
1
z
2%
02

\\‘ i
S c1o4
d \ﬁ_ o 3 /

[}
\\/v-.-“w e
9
[
D
LJ
Y
»
e e o
L
f=

UNITED STATES
DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

MISSOUR! RIVER BASIN PROJECT
MUSSELSHELL DIV—LOWER MUSSELSHELL UNIT—-MONT.

o o o LOWER MUSSELSHELL UNIT
LAND CLASSIFICATION

‘N8Il

i EXPLANATION

‘N2lL

I ICInl [ %IE % GENERAL MAP /
r\ P %M
T % TRACED__8:M.3. __/ _ __RECOMMENDED__Ei2°A, ﬂ__;‘.{’:‘_-_-__
—\—\’ﬁ\’: Ciass 3 Irrigated . .
ATRAWAY 74 o 8000 CHECKED. arrroven 0.7 *““‘“’/’
1 1 —1] PROJECT WANAT

gopc0 o 8000  JONECKED. Ldw = - g
L

N { 1 :
SCALE OF FEET mws BT l |°°2—6°4—209




5
1334 343V 0001 —LN3INOD HIOAH3SIYH 1334 34OV 000! —HIOAYISIY 0L MOTANI 1334 34OV000I—HI0A¥3S3Y WOM4 83SVITIY

Q [~ 0 o o [~} ] o [+] (=] ©w [~ @« © « z o
SNSRI S SR C o 2 % 2 2 8 2 = O g ol N L ©

5
H
™ 7 T i Y T M T T 1.1 L F
— 7 o p— i ! 1 1 1 l < E
== 't o e e — < . t
T T S e 1 | S - N & S =
} : + - + 2 = <] 2 [ ) (o]
L . - T : - 2 o og >
T H I O B Y + i u]
i 7d 3 - o i ' s §.95 3z
I e t i i l < 2z by Q
! - — i K H T z. =3 @
I i [ I T : O] w2t W 0 S
. T T ) =0 x
: =] F L < 23328 W 3
0. i Fetlc 1 - F - ] B S i0d @ REAN
e i S (Y U N O M I R i S| S¥aw ol S Yrs
; : ; E1 1 Silaon “ 5 e
ot - i =5 LT E 2lcis s
8% <t =t T T T R ] n FMO > M S| & A
- 8 o L ; + ] . ! b 2SY3 O g |58t i
- \ . -+ s s v o u : T = kel S XLV
+ . : - ] i : . 0 B8 8 o) ﬂ N
“m . = ] =5 - = =11 + R f < mw_m.b S— [T £
i I = ey = iy ae z| PP S U I N
C _ - + - f P i 30 < o7 Q [ =
H L 4 S A0 YTt Spr t 1 | =5 s o A S @ 9 ~ UEniS
o \ m " - m - © I AN
7Y} LY S [y [ s ooy | L x T2 < - E:
- . T e - [ l G
F— 1 1 - ET @ s_L 3
Y B E ot . . o
Cym Y T S L - & M Mw.w.__/w_ <
— @ e
1..“ == e < a R B
- 4B * i ) > W o fu
Fa g A T . S 2 2 I8P
@ I 0 S ) - ) 1 - S ik g < 8
1R
———- 03
—fun W S NN
724 S A I SRR
—e N T 1 S|
o T I 1 I O O @
A p t + =
VY T T N &3
. g )
3
= I S -
\N <}«
= " t NRNE @
7 | G N S T ! ol =E s g 7]
1..WH. : 4 2 - o i i e a| ]
2l i o h g~ : s ; = uf
R S - + ¥ - 1 = »
et 1/ B i ﬁ ] [ R = < Gw
T3 ok 0 e i et ol e 1 = 4t 1 = : 5 wa
-=re} i & e 24
L S A e S S e o 2 Q
T rﬁz %] o O 0
-] -] iz gne s z |
P . B L= 4o g 17‘”.. s =3 ES o~
C 1 _ N & Lt JE R o o
T fi ? g il s e
—1 1 T 4 | } RN . L. ) =] ©
- o 1 ] AN S S S N = =z
T ;S 2] I o
™ H H Imd/ NN \Y\NN £ -
r * } — o
{ |2l
- T o
a i —r— 15
T 1]
S ] I t
;
- @
. =
- 1 B
u T
T 3
1T 1 s
T 2] @
H i Lo
T I=
Fo1= - 7 o
- - T o e .
- N LI I S S ! o
- - -Y .IM o &)
- = 3
TR i - a] &
T 15l
F— 9
v P = = m
| e S O =
a2 =
u ) 2]
) = 5]
i Sd
o
- 2
¥ o
- -
o ; 5
i il Lt IOLIN 2 1 2
H @
= ¥ i S B =
= . . =y S|
B o B e et 5|
=5 - / e Yy t 5] .
=] | 1= 2
PP SO B T ! - " o
— T =
A i = O e -
= - - £
H i -
i - L 1«
= ) | ] s s G S S S = g | 15
T = - ST -
L £
t m b
o
+ Elf
T ——t 3
Ty v S =
— e e Sinl et z
+ B R A e o — §—4— eIl
m
R N &
= =
= £
3
P o
3
o
- a
1S
£
i =
— =
T 0y
= e 5
] =
3
c
=
=t i
1 B =
- — ®
- | =1
: ] :
. £
1 S
\\ 0’
<
-l N 1 s 15
i i 910
EETR X = o
T |- - 1 RN
¥ - IS S G 4 —e 2
tt =] - e g F—-1- 4 Nl.
— ] — T T &
b | 1 T i B ]
Ok e o =
. b 2
’ Py - ERE ey B 4 —tad -1 &1 ~
. DY O S S 2
e i o e e e o el . g
' I KTy S ) ==+ R )
_ ] s
—— —— B ]
U + =l ~ 2
: + [ 1 g fr I L £
1 -t -1+ + i » + =
L - 7 ; o 1
\ I 16 - ST R ™
+ T . - b T =
I I S O 0 S s P i = g g Is
T = =r=
o
. i T =
H 14— [ =
o
al
- o
3 o
$- .
- PN 3y B A e - .- (-]
— A= ] 4 Py — z
L I )
- -
i = Y
T T 2.
| 31
4 o
&~
s o Ty 5
) F \\\ ¥
I AN
1 IN )
=
=]
v i )
1C3
T NS
3
S SRR E X
'\ 3=
o
= T AN
i NN B
o | - A4
g dl= i -
- ) ® a
° © | T 0
H —- 1 -1 C3
1 =
rw i
: B
A 1= 1 - s =
- - 1 .
I L P 1 -]
I} ! i
H T -
} + 4+
- T - P . 1
1
1 3 = —— -
AN u
] I
—+ 1 . =
\ 1
B N M-t -
- AR SR s U U U S B (s I3 N -

) ) o o n
~ ] 2 < 8 ~ £ < " S Hd o ] =] L) ) © . ~ o © © - ~ )

1334 34OV 0001 —LNILNOD ¥I0AH3ISIY 1334 3¥OV 000I —YI0A¥3ISIH 0L MOANI 1334 342V 0001 — HIOAYISIN WOHY S3ISVITI I

o




- i T
boded b o 4 b " ]
|- 4. S P 1 i i
i e
IF s e e 1 ol o At
T~ R L o (IR S B .
e

|1

= |

L

70 o o e o o
! o Eatoal ]

= i — b
P Y H B
H 1 1

O S TR S B o B

- e it i
S DO T N A S S S )

o S S
5 9
= M (AY]
- o} ol (g
& v it
h=d e O

TIVE: $TAR

Q. e

N A

DF{ [dONBERVATION

D

Hrae

I { H-rian

I
i
+

| | 441

N

=
|11

emamnll

\
T
I

=

o
~
1334 34d

c o o
g 8 ¢ 3

v 000! ~— LN3ILNOD

o °
~IRRC

YI0AY3S3H

T T .
T 7
1 T
H
}
=&+ F-5
i
+ T
= T
t

e

-{ +4-

1
o i = =
i i N 2
i Ky g =) ) i (el
= ufi — - = from= - o @ §m .
o e o1 o e e R
4 + - o]
[ ! - i [
0 SHE R & 1
- ; :
[T T
T

- e et i I el o e e

S A

i
{
;
:
i
=t

B T

h ]
L 1

B
S o 7
S o | ]
.- I S e e B
-~ =~ ol ".._._

|| -4

H

28

1
T

o o
< ©
1334 39

o 0 (=] 2] Q © L=}
2] ~ ~ - =

OV 000! — HIOAH3S3Hd OL MOTJNI

|
T
+
i
S{olwip Er NONEnEE0E EEE[E@

)

PSS

STATES

UNITED
MEPARTMENT OF THE INTERIOR

RIVER BASIN PROJECT

BUREAU OF RECL AMATION
MUSSELSHELL DIVISION—LOWER MUSSELSHELL UNIT-MONT.

MISSOUR!

FLATWILLOW RESERVOIR

OPERATION GRAPH

susmn:a_ﬁf

——— — —.RECOMNENDED

e BAK

TRACED. A M.S._-

DRAWN.

iniocs)

P
[1062-604-38

eF Waw

PROJE

=
bec.

GREAT FALLS,

iHEET 2 OF &

cneckED HUE . ___aperoveo P2,

—

1988

NONTANA,

|

e T

i ;
r[:]IuIS# 1803 ICIEISC O

4
i
7
:
i . !
SRERRERE
f
i
4]

1
PRSI

R i Gt e ey g

£

LLit b be |
]
EﬁEEj¥ﬂﬂﬂmﬁEJ%EE‘

IR
GuICRAn
19€1

:

1
|
4
!
]

1] q
1960

hulJiA SO0

1959

NI {J JF Al ]J1A)S K- F i)

1938

1987

1956

1955

— - ad |
W10 [31F JM[A]¥: 2 13 |A|S[OINJD 3 [F W] ML) 13 A [S[O[Nio]y [FIM{AIMII Ld [A]S:

1

—
J[VIA!

A
1954

o,I1F

g—v?rr
H
4 [J]AS)

1953

[OIN[D]JiF IMA

J]J AL

1952

1951

J 1F [MjalM] s HdjalSTOIN{D (v [£ [m]

J{JiAlS:

1950

f

=
9]

1949

L |F [M[A]M

© < ~ o @ © < ~ o

1333 wmu<looo.|m_o>mmmum WOYd $3SV3IT3Y

& Spills

‘ Shortoge

THIS DRAWING SUPERSEDES

DWG 1002—~604—-26




NGl 1

NSI L

—T NolL

D

A

N
\

ETRC]

NIl

J’==é""~..

FLATWILLOW DAM AND
RESERVOIR SITE

/l

Cottonwood,

9%
24

‘\a

Cr.

LOCATION MAP

~

30y
1

- |

3

Briggert

poveldsr

o

GENERAL HOYNDARY
POTENTIAL SERVICE LA

L L P

S,

|\

——

|
+4—

IASE" BR.MAP NO. 1002-604-1

~
)
Z
Fal :
( f
e |
Qi
4,_ $
3 (N
7 r-\ \
3
S— T
TX | e =
hN
07
)
s
m
Il=.;._~ [+ 1 2 3

SCALE IN MILES

UNITED STATES DEPARTMENT OF THE INTERIOR
FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

LOWER MUSSELSHELL UNIT

MONTANA

BILLINGS, MONTANA MARCH 1966 MO 1-8-2

362y




