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REPORT OF THE REGIONAL DIRECTOR

UniTEDp STATES DEPARTMENT OF THE INTERIOR,
BUREAU oF RECLAMATION,
Region 4, Salt Lake City 8, Utah, July 15, 1949.
To: Commissioner.
From: Regional director.
Subject: Development of the potential Weber Basin project, Utah—
Bonneville Basin.

1. This is my report on the potential Weber Basin project, a
multiple-purpose development designed for maximum utilization of
the water and related resources of a rapidly growing section of north
central Utah. The report is submitted for your approval and appro-
priate departmental action with a view to securing congressional
authorization of the project for immediate start of development.
Substantiating materials, including reports of the Bureau of Reclama-
tion, National Park Service, Fish and Wildlife Service, and Public
Health Service, are appended.

2. Authority to make this report and supporting investigations is
provided in the Federal reclamation laws (act of June 17, 1902, 32
Stat. 388, and acts amendatory thereof or supplementary thereto).

DESCRIPTION OF THE AREA

3. The Weber Basin area, a part of the Bonneville Basin, covers
approximately 2,500 square miles, 3 percent of the State of Utah.
Great Salt Lake forms the western boundary of the area and the
north, east, and south boundaries are the divides between the basin
and the Bear, Provo, and Jordan River drainages, respectively.
Elevations range from 11,900 feet (the highest mountain peak) to
4,200 feet on the shores of Great Salt Lake. From its headwaters
on the northwest slope of the Uinta Mountains, the Weber River
flows some 40 miles northwesterly between the Uinta and Wasatch
Mountains and then turns west, cutting a channel through the
Wasatch Mountains in their most rugged part to discharge into
Great Salt Lake. Ogden River, the Weber’s principal tributary,
heads in the southern end of the Bear River Mountains and flows
Weste%y, also cutting through the Wasatch Range, to its confluence
with Weber River immediately west of Ogden, Utah. In addition to
streams in the Weber River system, the area includes many small,
deeply engorged streams draining the steep west slope of the Wasatch
Mountains and discharging directly into Great Salt Lake.

4. The narrow strip of land between the mountains and Great Salt
Lake slopes gently from the foothills to the lake and consists generally
of terraced benches and deltalike areas that were formed during the
various cycles of inundation and recession of prehistoric Lake Bonne-
ville, the ancestral lake to the present Great Salt Lake. Here is

3




4 WEBER BASIN PROJECT, UTAH

concentrated the major part of the agricultural and industrial develop-
ment of the Weber Basin area and about 90 percent of its population.
To the east is a mountainous area (utilized primarily for grazing)
containing some narrow tracts of cultivated lands situated in the
mountain stream valleys and on adjacent benches. Irrigated and
irrigable lands range in elevation from 4,200 to 5,000 feet bordering
Great Salt Lake and up to 7,000 feet in the mountain valleys.

5. The climate is temperate and semiarid with a low relative
humidity. Precipitation is erratic, averaging 17 to 20 inches annually
on the agricultural lands throughout the area. Less than one-third
of the precipitation occurs during the growing season. Thus irrigation
is necessary for sustained and successful crop production. Lands in
the mountain areas above an elevation of 8,000 feet have a rigorous,
alpine climate. Here the precipitation averages more than 20 inches
annually and snow accumulates to considerable depth during the
winter season.

6. Near the turn of the century all stream flow in the area, except
spring flood flows, was appropriated. Much of the irrigated farm
land suffered water shortages in the summer season and total crop
failures were experienced in drought years. To reduce the irrigation
shortages East Canyon Reservoir was developed in 1896 (subsequently
enlarged in 1916), Echo Reservoir in 1929, and Pineview Reservoir in
1936. The three reservoirs, together with several small additional
reservoirs, have a combined storage capacity of about 150,000 acre-
feet and were developed primarily for the purpose of supplementing
water supplies for lands inadequately irrigated from direct flows.
Very little new land was brought under irrigation. Echo Reservoir
and Pineview Reservoir are principal features of Federal reclamation
projects.

7. The Weber Basin area is a highly developed agricultural and
industrial section. Agriculture, manufacturing, transportation, oil
refining, and mining are the most important industries. Agriculture
consists of irrigation farming, dairying, and livestock raising. Manu-
facturing establishments are engaged largely in the processing of
agricultural products of the immediate and surrounding area. Three
large, permanent military installations—Hill Field, the Ogden Arsenal,
and the naval supply depot at Clearfield—were established during
World War II. Largely as a result of these establishments and
increased industrialization, the population in the Weber area increased
from 90,000 in 1940 to 127,000 in 1947, an increase of 37,000 or 41
percent. The 1947 population of the area represented 20 percent of
the population of the State of Utah.

NEED FOR FURTHER DEVELOPMENT OF WATER AND LAND RESOURCES

8. Construction of facilities to regulate and distribute surplus
stream flows for irrigation and municipal use is the greatest need of
the Weber Basin area. Natural stream flows are erratic and fluctuate
widely from season to season and from year to year. The flows are
high in the spring when accumulated snow in the mountains is melting
but are at low stage the remainder of the year. Present water-
resource developments utilize an average of 60 percent of the total
stream flow. The remaining 40 percent is unregulated and causes
flood damage in the spring season along the lower reaches of Weber
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and Ogden Rivers. Only with additional storage regulation and
distribution works can the maximum practicable development of
this wasting resource be realized. State and local officials have long
recognized the need of such development, but the works required are
too large and costly for private financing. [ ‘

9. Urgent need now exists for irrigation expansion. The rapidly
growing population of the Weber Basin area, as well as much of the
western United States, has greatly increased the demands for locally
produced foods and other agricultural products and for settlement
opportunities on farms. At the same time more than one-fourth of
the total area presently irrigated requires supplemental water. Large
acreages of land suitable for irrigation farming have not been developed
for lack of water and irrigation facilities. Thousands of ares in need of
a full or supplemental water supply require drainage for full produc-
tivity.

105., Even greater need exists for increasing dependable supplies of
municipal water. Population increases far beyond the growth
anticipated a decade ago have overtaxed present municipal supplies.
Only the above normal precipitation during the past few years has
prevented serious shortages. With recurrence of extended periods of
below normal precipitation and particularly of extreme drought years,
the situation would be critical.

11. Additional electric power is needed to supply growing require-
ments. Electric generating capacity installed by electric utilities
and industrial plants serving the area and surrounding region is
sufficient only to meet the immediate needs. Continued rapid load
growth is expected in the future. To keep pace with this growth
utilities are currently planning extensive installation of new fuel-
electric generating plants.

PLAN OF DEVELOPMENT

12. The Weber Basin project is designed to develop the basin’s
remaining water resources for agriculture and municipalities, both
dependent on the available water supply. By further storage regula-
tion of the fluctuating flows of Weber River, more effective utilization
of natural flows from Wasatch slope streams, and development of
usable return flows and ground water, the project would increase the
useful water supply of the area at canal heads by an average total of
285,000 acre-feet annually. Of this total supply, 245,000 acre-feet
would be utilized for irrigation and 40,000 acre-feet would be used for
municipal purposes in communities in Davis and Weber Counties.
The irrigation water would provide a full-season supply for 100,400
acres, including 70,400 acres of potentially productive lands now
unirrigated and approximately 30,000 acres now only partially produc-
tive because of irrigation shortages. Through drainage, the project
would make suitable for irrigation farming 31,700 acres of the 70,400
acres of new land and would increase the prodyctivity of 7,000 acres
of the 30,000 acres now inadequately irrigated.” Flood damage along
the Weber and Ogden Rivers would be materially reduced by the
storage regulation and canal diversions of flood flows. The amount of
hydroelectric energy that would be generated annually by the
project would only slightly exceed the project’s electric-energy require-
ments for pumping during the irrigation season. The project would
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increase recreational values in the area. Results of a reconnaissance
study of fish and wildlife aspects of the project indicate that the project
may result in a benefit to fish and wildlife. Operation of the project
would not further aggravate stream pollution in the area. Silt prob-
lems would be minor and navigation and Indian lands would not be
involved.

13. The basic plan for the development includes the further regula-
tion of the flows of the Weber River by means of a system of upstream
reservoirs and an offstream reservoir at the Willard site on the east
shore of Great Salt Lake. As regulated by the upstream reservoirs,
the stream flow would meet the irrigation and municipal requirements
of the high-level lands (those larlllc—irsl%ying above the service area of the
Willard Reservoir) and a portion of the requirements of the low-
level lands (those lands within the service area of the Willard Reser-
voir). Flows not regulated upstream, consisting of a relatively
large portion of the total stream flow, would be diverted from Weber
River at a point common with the lowest existing aiversion and
stored at the Willard Reservoir. - Water would be pumped from the
reservoir as needed to meet the remaining irrigation requirements
‘of the low-level lands.

14. The required stream-flow regulation would be provided by
five new reservoirs and enlargement of an existing reservoir. In all,
418,000 acre-feet of new storage capacity, as shown in the following
table, would be provided:

Capacity

Reservoir _ Location (acro-feot)
Perdue. S v 1 WODSE RIVEr ca s lon Re il o e 50, 000
Lost Creek.__. Lot Creek. . o3 e 20, 000
p s A R SR T East Canyon Creek.____ .. .__._._. 35, 000
O A e N South Fork of Ogden River.. £ 60, 000
Pineview (enlargement)_ . OgdeniRIveras: b Ao bl cnemnnn s 48, 000
Willard el | --| Shore of Great Salt Lake_..__..__._..__ 205, 000
Total reservoir storage capacity. “ 418,000

15. The delivery of water to the high-level lands would require
three new conveyance systems: namely, the Eden canal and the
Weber and Davis aqueducts. The Eden canal would divert from
the South Fork of Ogden River below the Magpie Reservoir and
extend 5 miles to the northwest to serve lands in Ogden Valley with
new and supplemental water. The Weber aqueduct, 19 miles in
length, would divert from Weber River at the Stoddard diversion
dam about 4 miles below Morgan, Utah, and would extend along
the south side of Weber Canyon to its mouth. Here the aqueduct
would siphon across the canyon and extend northward a short dis-
tance onto benchlands south of Ogden. This aqueduct would convey
irrigation water to the benchlands north of the river and municipal
water for use in Ogden and vicinity. The Davis aqueduct would
divert from the Webdr aqueduct at the mouth of Weber Canyon and
extend 23 miles along the foothills of the Wasatch Mountains to the
south end of the area. In addition to supplying a portion of the lands
south of Weber River with irrigation water, the Davis aqueduct would
also convey water for the municipalities along its course.. Where
practicable it would also intercept and divert a portion of the surplus
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spring-season flows of several of the Wasatch slope streams. Arable
benchlands lying adjacent to and above the Weber and Davis aque-
ducts would {g)served with water as required by pumping from these
aqueducts.

16. Furnishing water to the low-level lands would require three
new main canals—the Willard gravity, the Willard pump, and the
Layton canals—the Slaterville and Ogden diversion dams, and the
Willard and Layton pumping plants. With the exception of occa-
sional peak discharges, all flows of Weber River not used upstream
would %e diverted by the Slaterville diversion dam a short distance
below the mouth of Ogden River and conveyed 11.5 miles northward
through the Willard gravity canal to Willard Reservoir. Water from
the reservoir would %)re pumped to the Willard pump canal. This
canal, extending 11.5 miles south from Willard Reservoir to Weber
River, would serve the low-level lands. The Layton canal would
divert from Weber River at the Ogden diversion dam and extend
20 miles south to a point near Kaysville, Utah. The water supply
for this canal would be obtained from available flow of the Weber
River supplemented by Willard Reservoir water. The reservoir water
would be lifted 20 feet to the canal from the Willard pump canal at
the Layton pumping plant.

17. Distribution of irrigation water from the main canals and aque-
ducts would be made through existing irrigation systems where
practicable. Enlargements and extension of the existing systems
would be undertaken where necessary and new main lateral systems
constructed where needed. Facilities for treatment of the municipal
water and for its distribution beyond the turn-out points along the
Weber and Davis aqueducts would be provided by the water users’
organization and municipalities through local financing.

18. Hydroelectric energy would be generated at the Magpie and
Perdue power plants that would be located at the Magpie and Perdue
Dams.! These plants would have a total installed generating capac-
ity of 6,000 kilowatts, 3,000 kilowatts each, and would operate under
average heads of 210 and 190 feet. Average annual energy production
would amount to 28,400,000 kilowatt-hours. These plants would be
interconnected with the power system of the Utah Power & Light Co.
by constructing 25 miles of transmission lines. Energy produced b,
the plants would be utilized at the project pumping plants. Addi-
tional pumping energy required during the irrigation season would be
obtained from the power company through exchange of energy pro-
duced by the project in the nonirrigation season. The small amount
of power that would be produced by the project in excess of pumping
and exchange requirements would be available for sale on a nonfirm
basis. The Bureau of Reclamation would retain ownership and
operate the hydroelectric plants constructed as part of the project.

19. Project operation would affect the flows available to three
existing hydroelectric power plants of the Utah Power & Light Co.
The net effect on the company’s Pioneer plant on Ogden River would
be an average increase in production of about 3,000,000 kilowatt-
hours annually. Changes in production at the company’s Weber
plant on Weber River would be negligible and production at the
Riverdale Plant on the same stream would be decreased approxi-

1 The potential Gateway power plant on Weber River shown on the general map is not included in the
present project plan.
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mately 5,000,000 kilowatt-hours annually. Under the present
tentative plan the power company would be charged on an annual
basis for the increase in production at its Pioneer plant and would be
reimbursed by a lump-sum settlement for the loss in power at its
Riverdale plant.

20. A system of approximately 115 miles of open drainage channels
and wasteways would be provided to reclaim and make suitable for
productive irrigation farming those waterlogged lands susceptible of
drainage. This system would also drain some presently irrigated
land having impaired productivity because of a high water table and
would protect other farm lands against seepage resulting from the
increased water application on the high-level %ands.

21. As recommended by the National Park Service in its report,
recreation facilities would be built at most of the reservoirs as part of
the project development. These facilities would include access roads,
camping and parking areas, boating and picnicking facilities, beach
development, landscaping, and sanitary and other service utilities.
Additional related recreational facilities such as lodges and appurte-
nances, bathhouses, and group camps would be constructed, operated,
and maintained by private interests under the general administration
of a public agency.

22. Operation of the project to maintain certain stream flows and
provision of facilities for the conservation and enhancement of fish
and wildlife, in accordance with the future findings and recommenda-
tions of the Fish and Wildlife Service, would be undertaken where
justified.

23. An 11-year period is expected to be required for project con-
struction following 1 year required for detailed preconstruction in-
vestigations. Construction of project features would follow a schedule
designed to make separate blocks of irrigation and municipal water
available for use in about the fifth, ninth, and twelfth years after the
start of construction. The first block of water would meet the urgent
municipal needs and would provide a portion of the required supple-
mental irrigation water. Initial construction would include the Perdue
Reservoir and enlargement of Pineview Reservoir, the Weber and
Davis aqueducts, the Stoddard and Slaterville diversion dams, and
some laterals. Construction of the other project features would be
initiated and completed as required to make available the remaining
blocks of project water and to provide the project pumping energy and
land drainage as needed.

24. The basic plan of comprehensive development discussed herein
is sound and was selected as a means for maximum development of the
water and land resources of the area after consideration of several
possible alternatives. Some modifications in details of the plan may
yet evolve during the course of detailed preconstruction investigations
leading to the preparation of a final plan report. Any such modifica-
tion, however, would be expected to enhance the economy of the project.

WATER SUPPLY

25. Simulated operations of the project, based on stream-flow
records over the 20-year period 1928 to 1947, show that with hold-
over of storable water an adequate water supply would be physically
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available for the project as planned. In the simulated project
operation municipal water requirements were considered a preferential
use and were fully met throughout the 20-year period of study. Only
minor irrigation shortages of less than 10 percent would have occurred
in the dry years of 1931, 1934, and 1935 included in the study period.

26. An appraisal of the water-right situation in the Weber Basin
area indicates that adequate water rights could be obtained in ac-
cordance with the Utah State water law for the project as planned.
To protect the public interest in the potential development, the
Governor of the State of Utah has formally withdrawn the surface
and ground waters of the Weber Basin area from further appropriation
pending authorization and construction of the project. Many water
exchanges with owners of existing rights to the use of waters of the
Weber Basin area, particularly between low-level and high-level lands,
would be necessary to permit the successful operation of the project.
Such exchanges are expressly authorized by Utah law.

PROJECT WORKS AND COSTS

27. The capital cost of the project features and appurtenant struc-
tures expected to be financed through Federal funds is estimated at
$69,534,000 on the basis of January 1949 prices. This estimate
includes costs for construction, engineering, overhead, rights-of-way,
contingencies, and investigations and surveys. Annual operation and
maintenance costs of project features, including costs of producing
electric energy for pumping, are estimated to average $275,000. They
are expected to provide for proper operation and maintenance and
sufficient replacement to assure the project works a useful life of 100
years or more. The annual costs, except those of power and pump-
ing features, are based on average 1939-44 prices believed to be in-
dicative of average prices over an extended period in the future.
Annual costs for power and pumping features are based on January
1949 prices. Project features and their estimated costs are sum-
marized in the following tabulation:

Summary of project costs

Annual opera-
January 1949 | tion, mainte-
Project feature construction nance, and
cost replacement
reserve cost
Dams and reservoirs:
Pepagot XTIV 00 40y CFITATRINED LG TN S8 2aladld $9, 400, 000 $6, 000
Enlarged Pineview____ 2,425,000 4,000
Ty o e e e 3, 410,000 5,000
Lost Creek...._._._.... 3, 550, 000 5,000
MaEple st e T s R = e S W DA T 9, 350, 000 6, 000
WAIAra O LVCUCLLE L] gtl SLOCREREILE SR ALY S VAT TR 58 W LI 10, 940, 000 4,000
T e e St o S o L SO o TR AN S R 39,075, 000 30, 000
Diversion dams:
Btodanid 11080 DU AGIOT L6 Bl T SIS ERRIEE o STALDY 300, 000+ 900
Ogden.__.___ L 290, 000 700
Slaterville Lod 350, 000 900
Huntsville 70,000 300
Subtotal 1,010, 000 2,800

63961—50——2
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Summary of project costs—Continued

Annual o
January 1949 | tion, mainte-
Project feature construction nance, and
cost replacement
reserve cost
Aqueducts and canals:
Weber aqueduct...... $7, 000, 000 $4,800
Davis aqueduct... 9, 800, 000 5,300
, 000 4,700
700, 000 8,300
, 000 6,000
160, 000 1,200
Subtotal...... £ TA B T B USE KA T TR LR ARa e i ~ 19, 260, 000 30, 300
Power plants:
FEROND, ¢ o o erpniiale dassis» bopgastash n 684, 000 41, 100
65T R LI P T el A A B NI B e R 692, 000 41,800
Subtotal 1,376, 000 82,900
Pumping plants:
i 490, 000 13, 200
180, 000 6,
1, 460, 000 35,600
90, 000 7,000
LS ) SRS ST OIS S R Se S AReaetOn PO (e e 2,320,000 62, 700
Miscellaneous:
Drai system. A e ® o b e 3,000, 000 17,000
Eateribsystengl L. o LOSTLLUITT TS TR CRES ) SRl X 1,400, 000 5,000
Ground-water pumping_ . ____ - 300, 000 3,000
Davis County storage charge I.. LD YNl
Compensation to Utah Power
output at Riverdale plant. .
Operation and maintenance durin,
Investigations and surveys 2._ 330,000 |-. &
Recreational facilities 3. 632, 000 41,300
Subtotal 6, 403, 000 66, 300
Total... EaE- 45 69, 534, 000 275,000

1 Foracquisition of rights to 5,000 acre-feet of waterin Echo Reservoirnow contracted for by Davis County.

2 Includes only reimbursable costs of investigations and surveys to June 30, 1949. Costs of preconstruc-
tion surveys are prorated among the costs of project facilities.

3Includes only Federal costs of recreational development. An additional amount of about $550,000
would be expended for recreational developments by private interests.

COST ALLOCATIONS

28. The project costs are tentatively allocated to the various pur-
poses as shown in the following tabulation. The allocation to flood
control represents the present value of estimated benefits from this
purpose over a 100-year period with an interest rate of 2.5 percent.
The total allocation to recreation is the sum of the costs of the specific
recreational facilities plus an equivalent amount of the joint costs of
the project reservoirs (including capital and annual costs) less the non-
Federal] costs. No allocation was made to power since the sole pur-
pose of the proposed power features of the project is to provide irriga-
" tion pumping energy and any incidental energy sales would be surplus
to these requirements. Costs of project facilities used for one purpose
only were allocated to that purpose. Costs of joint use facilities were
allotted to irrigation and municipal water in accordance with the
proportionate use of those facilities. The allocation to flood control
and any costs found properly allocable to fish and wildlife would be
nonreimbursable in accordance with present law. Because recrea-
tional benefits resulting from construction of the project are national
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in scope the allocation to recreation would be expected to be made
nonreimbursable by authorization of the project. Allocations to irri-
gation and municipal water would be reimbursable.

Allocation of costs

Annual opera-
Con‘s;?:sction tion and main-
tenance costs !
Reimbursable:
TEaIon. it s ol b peratic o s e L gt s o e de il $40, 234, 000 $212, 300
Municipal water. 18, 744, 000 21, 400
e e el B S i e s el e i, Pl 58, 978, 000 233, 700
Nonreimbursable:
Eodeontaniici L o) S Ak e B VI M DI G DL 5,900,000 |..ocoooooo
Recreation. .....c-..... REITRRTE S8 ©) CR AT e 4, 656,000 41,300
Subtotal ......... PAG AT, (5 6 L T 10, 556, 000 41, 300
TomgLiia it ooadllil A b b At o L 60, 534, 000 275, 000

1 Includes replacement costs.
REIMBURSEMENTS

29. Estimated project revenues from irrigation, municipal water,
and power would be sufficient to pay the reimbursable capital costs
in 60 years after water users in the last irrigation block began pay-
ments on capital costs. Payments would begin at different times in
the various areas under the project since lands and communities would
be served water in three blocks on completion of the various project
works. After starting payments, however, water users would pay
continuously for 60 years on each block of water. A development
period averaging 5 years after the delivery of project water and before
the assessment of capital costs would be desirable for each irrigation
block in order that the irrigators could improve their lands and
realized benefits from project water at the time assessments were
started.

30. Construction charges are expected to be distributed equitably
among the project lands consonant with the variable quantities of
water and benefits they would receive from the project and their
ability to pay. The actual distribution of irrigation charges would
be resolved in preconstruction investigations and negotiations with
the water users and the contracting organization. The estimated
annual installments that could be made by irrigators after payment
of operation and maintenance costs are shown below. The estimates
are made for various land categories and kinds of farms.

Annual Annual installment
operation
Area and type of farming Acres Tot;:let:m'e- mt‘gn;%i:'
cost Per acre- | Area total
acre-foot
Foothill: Fruit-truck crop 26, 600 58, 800 $0.91 $3.15 $185, 200
Benchlands: Dairy cash crop... 29, 000 67, 800 .91 1.94 131, 500
Delta: Dairy cash erop-......._ Ly 31, 700 95, 100 .91 1.72 163, 600
Mountain valleys: Dairy field crop........ 13,100 23, 300 .47 .92 21, 400
Project total 100, 400 0 IR T R 501, 700
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31. On the basis of the estimated payments, irrigators each year
could pay their allocation of the operation, maintenance, and replace-
ment costs, estimated at $212,300, and could pay $501,700 toward
their allocation of capital costs. Thus in a 60-year period they could
pay a total of $30,102,000 toward the construction cost allocation of
$40,234,000. The balance of $10,132,000 could be paid from power
revenues and revenues paid by the municipal water users after retire-
ment of the municipal allocation.

32. Municipalities would be required to pay for water at a rate
sufficient to pay in 40 years without interest that part of the project
cost properly allocable to municipal use. Although no interest is.
charged, annual payments by the municipal users would be continued
after retirement of the allocation so that they would pay for the same
length of time as any irrigation block. In the estimated 60-year
repayment period, they would thus return to the Government
$9,372,000 over and above the allocation to municipal water for use
in paying a portion of the irrigation allocation. The annual rate
for the 40,000 acre-feet of municipal water would amount to $490,000
of $12.26 an acre-foot. Of this amount, $21,400 or $0.54 an acre-foot
would be required for operation, maintenance, and replacements and
$468,600 or $11.72 an acre-foot would be available to apply on the
allocation of capital cost. Additional costs of treatment plants and
extensive pipe lines to convey water from the project aqueducts to
the regulation or distribution systems of the municipalities would be-
financed by the water users’ organization. The temporary organi-
zation of the municipalities in a report by its consulting engineer has
estimated these additional costs to be from $15 to $20 an acre-foot.

33. Revenues from sale of the small block of nonfirm electric energy
that would be produced by the project in excess of the project pump-
ing and exchange needs would amount to approximately $15,000
annually. Revenues from the increased water supply that would be
made available at the Pioneer power plant of the Utah Power & Light
Co. would amount to approximately $9,000 annually. Total power:
revenues, with allowances made for variable returns during the
construction period, would amount to $1,626,000 during the entire:
period of repayment.

34. Revenues available during the repayment period toward pay-
ment of the reimbursable capital costs are summarized below.

ErrgationEwateraE. s~ 5 R re T o RNt et $30, 102, 000
IMunicipaléwatenr. . 101 S WINTAD ST N5 T (TOT, Kyl IXRE £ 8 U 28, 116, 000
Poweriy e kot ioirel o sty od HAuas desd stnoecg e 1, 626, 000

b e O S il S A L L 59, 844, 000

BENEFITS AND COSTS

35. Measurable benefits from the project attributable to Federal
costs would compare with the costs in a ratio of 3.35 to 1, indicating-
that an economic value of approximately $3.35 would result from each
Federal dollar expended for the development. The ratio of benefits
to costs was determined by considering both the benefits and costs.
on the basis of average annual equivalents over the same 100-year
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period (beginning the year the first block of project water would be
available). Annual benefits and costs were computed at a 2.5 interest
rate and were adjusted to allow for the construction and development
periods. The annual value was thus determined as $6,995,500 and
the annual cost of $2,088,400.

36. The $6,995,500 annual benefit value represents a value of
$5,979,000 from increased irrigation that would be brought about by
project development, $636,000 from municipal water, $161,000 from
flood control, $168,500 from recreation, and $51,000 from power.
The equivalent average annual cost of $2,088,400 includes annual
operation and maintenance costs and the annual amount required to
amortize the capital cost over a 100-year period.

37. Construction costs used in the analysis are estimated at current
high prices, while benefits ere based on average 193944 prices.
Future variations in these price levels may result in a substantially
different benefit-cost ratio than is indicated by the analysis as the
actual ratio would depend largely on the relationship between actual
costs at the time of construction and the average prices prevailing
throughout the long useful life of the project.

PARTICIPATION BY OTHER AGENCIES

38. The National Park Service has reviewed the project plan. In
its report it has appraised the potential recreational values of project
reservoirs and has recommended that certain recreational devefop-
ments be undertaken as part of the project. The Bureau of Reclama-
tion is in general accord with the recommendations of the Service.

39. The Fish and Wildlife Service has briefly reviewed the project
plan and made a reconnaissance survey of the fish and wildlife aspects
of the area. The Service concluded that further investigations would
be necessary to obtain the detailed information required for full con-
sideration of the fish and wildlife aspects of the project and for the
formulation of specific recommendations. The necessary investiga-
tions by the Service are now in progress and can be compKated during
the course of other detailed preconstruction investigations of the
project.

40. The United States Public Health Service conducted a sanitary
survey of the Weber Basin area to evaluate public-health problems
that would be encountered in connection with the development of the
project. The Service recommends that sanitary facilities at all
recreational and construction camp areas be installed in accordance
with accepted sanitary standards, that wastes from existing and pro-
posed sewerage systems in the Weber Basin be adequately treated prior
to their discharge into the Weber River and its tributaries, and that the

urification plants for treating project municipal water be provided.
! he Bureau of Reclamation is in general accord with these recommen-
dations.

41. Data on flood damages and magnitude and frequency of floods
in the Weber and Ogden Rivers were compiled by the Corps of Engi-
neers, United States Army, and were used as the badis for evaluating
the effects the Weber Basin project would have on prevention of flood
damages.
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42. Work of the investigation has been carried on by the Bureau of
Reclamation with funds appropriated by Congress and funds con-
tributed by the State of Utah. Several Federal, State, and local
governmental agencies andlocal interests, aside from the agencies
participating directly in the investigation, have supplied helpful
information and data. Free use has been made of applicable infor-
mation in previous reports on investigations and studies related to
development and resources of the area.

CONCLUSIONS

43. The multiple-purpose Weber Basin project outlined in this
report is a practicable means for maximum utilization of the area’s
water and land resources. Its early development is highly desirable
to meet the pressing needs of the area. The basic plan of compre- -
hensive development discussed in this report is sound. Some modifi-
cations in details of the plan may yet evolve during the course of
detailed preconstruction investigations required for a final plan report.
Any such modifications, however, would be expected to enhance the
economy of the project. No unusual construction or design problems
would be involved. An adequate water right for the project could be
obtained in accordance with Utah water law.

44. The preliminary estimates show the project to be economically
justified on the basis of national benefits and costs, its benefits com-
paring with its costs in the ratio of 3.35 to 1. The reimbursable
capital cost of the project allocable to irrigation and municipal water
could be repaid in approximately 60 years following appropriate
development periods for project lands. A water-conservancy district
organized in accordance with Utah law would be the most suitable
organization to represent the water users and to contract with the
United States for repayment of reimbursable costs. Satisfactory
repayment contracts with water users’ organizations and a suitable
contract with the power company should be consummated prior to
commencement of construction of the project.

RECOMMENDATIONS

45. It is recommended:

(1) That the basic plan of development of the potential Weber
Basin project as described in this report be approved;

(2) That the project features listed in paragraph 27 hereof and
such related works as may be incidental thereto, constituting the
Weber Basin project in the Bonneville Basin in Utah, be author-
ized to be constructed, operated, and maintained by the Bureau
of Reclamation in accordance with Federal reclamation law (act
of June 17, 1902, 32 Stat. 388, and acts amendatory thereof or
supplementary thereto), and substantially in accordance with the
plans set fo?:'z in the report, with such modifications, omissions,
or additions to the works as the Commissioner of Reclamation,
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with approval of the Secretary of the Interior (hereinafter called
the Secretary), may find proper and necessary for carrying out the
urposes of the project:
rovided,

(a¢) That the Secretary, upon consideration of all appro-
priate factors, shall determine the parts of the project’s con-
struction and annual operation and maintenance costs which
can properly be allocated to flood control, recreation, and
preservation and propagation of fish and wildlife and be
nonreimbursable and also the parts of the project’s capital
costs which can properly be allocated to irrigation and
municipal water and be reimbursable;

(b) That the repayment of reimbursable capital costs of
the project be made substantially in accordance with the
plan described in paragraphs 29 to 34 hereof: ;

Provided further,

That the Secretary be authorized to establish a mutually
satisfactory repayment plan with water users which would
provide for variable annual payments.

E. O. Larson,
Regional Director, Region 4.
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CHAPTER I
GENERAL DESCRIPTION

The Weber Basin project area, a part of the Bonneville Basin, is
situated in the north-central portion of the State of Utah in the middle
of the intermountain empire. It includes the drainage areas of the
Weber River and of several smaller independent streams, all of which
drain into Great Salt Lake.

PHYSICAL GEOGRAPHY

Great Salt Lake forms the western boundary of the project area.
The north, east, and south boundaries are the divides separating the
basin from the Bear, Provo, and Jordan River watersheds. The
Wasatch Mountain Range, a branch of the Rocky Mountain system,
extends in a north-south direction through the area. The western
slope of this range is generally steep and rugged and joins gently
sloping valley lands at its base in an abrupt transition. This western
slope 1s commonly known as the Wasatch front.

The section at the foot of the Wasatch front, while comprising only
about 20 percent of the total project area, contains most of the area’s
agricultural and industrial development and about 90 percent of its
population. This area includes Ogden, the second largest city in the
State, as well as the communities of Bountiful, Brigham City, Kays-
ville, Layton, Clearfield, Farmington, Roy, and a number of other
smaller towns. The area east of the Wasatch front is rough and
mountainous and contains several small agricultural valleys. Prin-
cipal communities in this area are Morgan, Huntsville, Coalville, and
Park City. Within the project area are all of Davis, Weber, and
Morgan Counties, most of Summit County, and a small part of Box
Elder County. Salt Lake City, the capital and largest city of Utah,
is situated just south of the project area, about 40 miles from Ogden.

The Weber River originates near the west end of the Uinta Moun-
tain Range (elevation 11,900 feet) and flows in a northwesterly direc-
tion for a distance of 130 miles to Great Salt Lake (elevation 4,200
feet). In its course it is joined by numerous tributaries, including
Ogden River, East Canyon, Chalk, and Lost Creeks. Ogden River,
the most important tributary, meets the Weber just west of Ogden,
about 15 miles upstream from the lake. Twenty-four small perennial
streams discharge directly into Great Salt Lake from small canyons
along the Wasatch front.

Climate

The Weber Basin project area has a temperate semiarid climate.
In the section west of the Wasatch front the mean annual temperature
is 51° with extremes of 24° below zero and 106°. The frost-free period
averages 163 days. In the mountain valleys east of the Wasatch
front the mean annual temperature is 45° with extremes of 40° below
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zero and 104°. The average period between killing frosts is 87 days.
Precipitation in the project area averages 18 inches annually, less
than one-third of which occurs during the growing season. Irrigation
is necessary for successful crop production.

Winds in northern Utah are seldom violent. Normally their direc-
tion is southerly during the morning hours and northwesterly at
increased velocities during the evening hours. In or near the canyons,
air drainage causes variations from this routine in the evening and
early morning hours. This air drainage helps to prevent late spring
frosts-and makes possible the production of a wide variety of fruits.

POPULATION

The population in the Weber Basin project area was about 127,000
in 1947. Most of the residents are white. Before the turn of the
century most of the population growth in the area was attributable
to farming. Since that time, however, gains have been almost en-
tirely due to manufacturing, mining, and related industries. From
1900 to 1940 the population increased by an average of about 17 per-
cent each decade. From 1940 to 1947, however, the population in-
creased more than 40 percent, principally as a result of military bases
and defense industries established within and near the project area
during World War II. The population increases have been main-
tained since the war as many industries have been converted to peace-
time production and new industries have been established in the area.
The following tabulation shows population trends:

Population trends

Population
Year Balt Lak
t Lake
Ogden Project area City Utah
16, 313 48, 000 53, 531 276, 749
25, 580 61, 000 92, 777 373, 351
32, 804 72, 000 118, 110 449, 326
40, 272 84, 000 140, 267 507, 847
43, (88 90, 000 149, 934 550, 310
51, 927 127,000 181, 419 636, 821

PRESENT DEVELOPMENT

Farming, manufacturing, mining, smelting, and refining are all
important industries within the general vicinity of the project.
Abundant yields of fruit, truck, and other cash crops are produced
in areas with sufficient irrigation water. Agricultural products, in-
cluding fruits, dairy products, meats, sugar beets, and grains, are
processed in the area. The smelting and refining of minerals, while
carried on outside of the project %oundaries, ave an important
influence on the area’s economy. The most important nonferrous
smelting center in the world is located south and west of Salt Lake
City. The largest integrated steel plant west of the Mississippi is
located near Provo, south of Salt Lake. Three large oil refineries,
receiving oil from Utah. Wyoming, and Colorado, are located in a
5-mile stretch between Bountiful and Salt Lake City. A large port-
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land cement plant is operated at Devils Slide in Weber Canyon.
Many other smaller industries are within and adjacent to the project
area.

Transportation and other facilities

The project area is provided with good transportation and com-
munication service. Ogden and Salt Lake City are connected by
excellent highway, railroad, and air-transportation facilities and are
focal points for major transcontinental railroads, highways, and air
lines. Good farm-to-market roads extend throughout the project area.

Natural gas, piped from several fields in the vicinity of the common
corner of Wyoming, Utah, and Colorado, supplies fuel for heating,
cooking, and refrigeration to Ogden and towns in the area south of
Ogden.

gElectric energy is furnished the area mainly from the Utah Power
& Light Co.’s system. This company generates power at hydro-
electric plants in northern Utah and southern Idaho and at steam

lants in Salt Lake City and Orem, Utah. In addition, it purchases
f:zrge quantities of power from the Geneva Steel Co. and the Kenne-
cott Copper Corp. when these companies are f)roducing energy
beyond their own requirements. Three hydroelectric plants are
owned and operated by the Utah Power & Light Co. in the project
area. Brigham City and Bountiful have municipal electric plants.

Grammar and high schools are located in the larger communities
of the area, and consolidated school systems serve the smaller com-
munities. Higher educational institutions are the Weber College at
Ogden, the University of Utah at Salt Lake City, and the Utah State
Agricultural College at Logan, some 46 miles northeast of Ogden.

Churches of various denominations are established in each of the
principal towns and cities. Banks in Salt Lake City, Ogden, and the
smaller communities serve the area.

Land use

Approximately 83 percent of the land in the project area is privately
owned. About 16 percent of the land is federally owned and 1 percent
State owned. The agricultural lands are located along the gently
sloping foothills and lower benches west of the Wasatch front and in
the mountain stream valleys east of the front. About 202,800 acres
are suitable for irrigation farming. Of these about 125,200 acres are
presently irrigated. Extensive mining operations are carried on in
the Park City and Devils Slide mining districts in the Weber River
drainage area of the project. Famous ski and recreational resorts are
located in the mountainous area within and adjacent to the project
area.

Water use

On July 23, 1847, an advance guard of pioneers turned the waters
of City Creek onto land now occupied by the business district of Salt
Lake City. The following year irrigation started in the project area.
About 1900 the natural flows of project streams, except spring flood
flows, were fully appropriated and the development of storage reser-
voirs was undertaken to counteract the effects of drought periods and
late summer shortages.

East Canyon Reservoir on East Canyon Creek, a tributary of
‘Weber River, was developed by private irrigation interests in 1896.
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This reservoir was originally built to a capacity of 3,850 acre-feet to
supplement the water supply for 30,000 acres of land. In 1916 it was
enlarged to its present capacity of 28,000 acre-feet.

Echo Reservoir on Weber River, with a capacity of 74,000 acre-feet
was completed by the Bureau of Reclamation in 1931 as part of the
Weber River project and furnishes supplemental irrigation water to
71,250 acres in the area, including the land served by the East Canyon
Reservoir. Also included as part of the Weber River project was the
Weber-Provo diversion canal which conveys water from Weber River
to the Provo River Basin as a supplemental irrigation supply for that
basin. The Weber-Provo diversion canal was recently enlarged as
part of the Provo River project, currently being developed by the
Bureau of Reclamation, to convey additional water from Weber River
to the Provo River for use in Utah and Salt Lake Valleys.

The Ogden River project was undertaken by the Bureau of Reclama-
tion in 1934 to irrigate 4,500 acres of undeveloped land and supplement
the irrigation supply for 17,250 acres. This project includes as prin-
cipal features the Pineview Reservoir of 44,000 acre-foot capacity on
Ogden River, the Ogden Canyon conduit, the Ogden-Brigham canal,
the South Ogden canal and a high-pressure distribution system for a
suburban area southeast of Ogden.

Water for irrigation is first used to generate much-needed electric
energy at four hydroelectric plants located on the project streams.
The municipal water supply for cities and towns within the project
is obtained from mountain streams and artesian basins. Water
resources of the area provide numerous recreational opportunities,
including fishing in the clear mountain streams, boating and swimming
on the reservoirs, and duck and goose hunting on the fresh-water
marshes along the shore of Great Salt Lake. Surplus and return
flows supply water for the Farmington Bay, Ogden Bay, and Bear
River Migratory Bird Refuges on the east shore of the lake.

Water problems

In years of high run-off floods from rapidly melting snow cause
considerable crop and property damage in the canyons and in the
highly developed area west of the Wasatch front. Extensive property
damage has been caused by summer cloudbursts in the Willard and
Farmington-Centerville areas during the past 30 years. Damage
from storms, however, has been reduced in recent years as a result of
fcurta,ilment;s& in grazing and a revegetation program along the Wasatch

ront.

Seepage water from higher irrigated lands has caused a water-
logged condition in approximately 32,000 acres of potential farm lands
and in about 7,000 acres with impaired productivity. This condition
could be corrected with proper drainage facilities.

Undeveloped resources

Important undeveloped resources within and near the Weber Basin.
are water, agricultural lands, minerals, and timber Surface stream
flows totaling approximately 300,000 acre-feet annually waste into
Great Salt Lake, and some ground water, approximately 12,000 acre-
feet, awaits development With irrigation and drainage facilities
most of the potentially productive land could be developed. Large
reserves of copper, zinc, gold, lead, and silver await development in.
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the Park City mining district within the project boundary, the Cotton-
wood mining area southeast of Salt Lake City, and the Brigham and
Tintic mining districts to the south of the project. Approximately
800,000,000,000 tons of coal, representing about 10 percent of the
known reserves in the world, are found in the eastern part of the State.
Utah also contains important deposits of iron ore, phosphate, gilsonite,
salt, limestone, gypsum, sulfur, asphalt, and many other minerals.
The Cache, Wasatch, Uinta, and Ashley National Forests, parts of
which lie within and adjacent to the project, contain timber reserves
?f 3% billion board feet with an annual yield of about 38 million board
eet.

Possibilities exist in Utah for the production of a vast amount of
hydroelectric power, useful in the development of the area’s natural
resources. More than a million kilowatts of capacity could be in-
stalled on Utah streams, the greatest power potentialities existing on
%w 1?olorado River and its tributary, the Green River, in eastern

tah.

ECONOMIC CONDITIONS

Economic conditions within the project area have changed ma-
terially since 1940. Some agricultural land has been taken over for
industrial and residential developments. Off-farm employment
opportunities have increased. Markets for agricultural products
have improved because of increased population in the area and
throughout the West. Higher farm-product prices have permitted
farmers to retire a large part of the farm-mortgage debt which existed
in 1940.

Despite the improved conditions of recent years, the Weber Basin
is faced with numerous problems. Many farms are too small for
profitable full-time operation. Because of the inadequate irrigation
supply more than one-fourth of the irrigated land is only partially
productive and more than one-third of the total area potentially
suitable for irrigation farming is practically unproductive, yet more
than sufficient water to meet the needs of all these lands flows un-
controlled into Great Salt Lake. Agriculture is no longer expanding
and until 1941 unemployment was increasing.

The need for additional dependable supplies of municipal water
is urgent. Population increases far beyond the growth anticipated
a decade ago have overtaxed present municipal water supplies. Only
the above-normal precipitation during the past few years has averted
serious shortages. With extended periods of below-normal precipita-
tion, the situation will be critical.



CHAPTER II

PLAN OF DEVELOPMENT

The Weber Basin project, a coordinated multiple-purpose develop-
ment, would regulate the limited quantities of unused water in the
Weber Basin to meet the immediate and future needs of agriculture
and municipalities, both dependent on the area’s water resources.
In addition to providing the water needed for irrigation and municipal
use, the project would provide drainage of seeped areas to permit full
productivity of agricultural lands. The project would control dam-
aging floods in the area and would provide increased recreational
facilities. It would increase the output of electric energy in the area,
the additional energy to be used primarily for pumping irrigation
water. Fish and wildlife values would likely be maintained. Stream
pollution abatement, silt and debris control, navigation, and Indian
lands would not be involved in the development. ;

By storage and effective utilization of surplus surface flows and
increased use of ground-water supplies, 285,000 acre-feet of water
would be provided annually to meet project needs. Approximately
245,000 acre-feet of this supply would be used for irrigation and would
provide a full water supply for 70,400 acres of new lands and a sup-
plemental supply for 30,000 acres of land only partially irrigated.
The remaining water developed, 40,000 acre-feet, would be provided
to communities in Weber and Davis Counties for municipal use.

The water supply of the Weber River system would be regulated
by six storage reservoirs. Five of these would be constructed as
project features and the other, an existing reservoir, would be enlarged
under project development. Storage releases would be augmented
by direct diversions of surplus flows from the Wasatch front streams
and from the wells that would be developed by the project. Convey-
ance and operation facilities would consist of 2 aqueducts, 4 diversion
dams, 4 canals, 4 irrigation water pumping plants, 20 pump wells, a
drainage system, and 2 hydroelectric plants. Major features are
indicated on the frontispiece map and on the profile on the following

age.

L %‘hree reservoirs east of the Wasatch Front—Perdue on Weber
River, Jeremy on East Canyon Creek, and Lost Creek on Lost Creek—
would regulate flows of the Weber River system for use by lands in
the mountain valleys and on foothills and bench lands west of the
Wasatch front. Water would be stored in the reservoirs in the high
spring run-off season and released as needed to the stream channels.
The regulated flow would be diverted for municipal and irrigation
use at the Stoddard diversion dam on the Weber River. Diversions
would be conveyed in the Weber aqueduct to the mouth of the canyon,
then across the canyon, and north to a point near Ogden. Part of
the water from the Weber aqueduct would.be diverted at the mouth
of Weber Canyon to the Davis aqueduct and conveyed to lands
south of Weber River. Irrigation diversions would be made along
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the aqueduct lines, and municipal water would be delivered by the
aqueducts to three treatment and filtration plants. Water would
be treated at these plants, and distributed beyond these plants, by
the water users’ organization and the various municipalities.

Part of the water that would be regulated by the upstream reservoirs
and utilized on project lands is presently used for irrigation of some
lands in the delta area near the western boundary of the project. In
exchange for this supply delta lands would be furnished water from
Willard Reservoir that would be constructed on the shore of Great
Salt Lake. Water from Willard Reservoir also would be utilized for
the irrigation of undeveloped lands in the delta area. The supply
for Willard Reservoir would consist of all flows not utilized upstream
and return flows from higher irrigated lands. Water would be diverted
to the reservoir by the Willard gravity canal heading at the Slaterville
diversion dam on Weber River. Releases from the reservoir would
be conveyed to project lands through the Willard pump canal that
would head at the reservoir and through the Layton canal that would
receive water from the Willard pump canal. The Layton canal,
which would head at the Ogden diversion dam on Weber River, also
would distribute some water diverted directly from the river.

Surplus Ogden River flows would be regulated in the Magpie Reser-
voir on the South Fork of Ogden River and in the existing Pineview
Reservoir on Ogden River that would be enlarged under project
development. Water released from the Magpie Reservoir would be
diverted at the Huntsville diversion dam and conveyed by the Eden
canal to serve mountain lands in Huntsville Valley above Pineview
Reservoir. Water from Pineview Dam would be released as needed
in the Ogden River channel and used for irrigation downstream in
the area west of the Wasatch front. Some of this water also would
be utilized to provide part of the exchange water for lands'in the delta
area.

The surplus flow of Wasatch front streams would be utilized in the
spring for irrigation and municipal use in the area west of the Wasatch
front. No storage facilities would be available to regulate the flows
from these sources and thus the water would be diverted as available
to reduce the demand on the storage supplies.

Distribution laterals would be constructed where necessary. Most
of the project supply, however, would be delivered through existing
laterals that would require little rehabilitation under project develop-
ment.

Drains would be installed in about 39,000 acres of seeped lands,
principally in the delta area near the western project boundary.

The project power plants would be constructed in connection with
the Perdue and Magpie Dams. The electric energy would be trans-
mitted through the system of the Utah Power & Light Co. to the four
project pumping plants. These plants, the Layton, Willard, Dayvis,
and Weber, would utilize the energy to pump water from the Willard
Reservoir and Davis and Weber aqueducts to the fertile areas that
could not be served by gravity flow. Power generated at the project
power plants would be sufficient to meet the irrigation pumping
requirements, either by generation during the pumping season or by
exchange of energy with the Utah Power & Light Co. A small
amount of power would be available for commercial sale.

63961 —50——3
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The reservoirs provided for storage regulation would permit control
of the large snow melt floods which frequently occur in the spring.
An effective stream flow forecasting system would be installed and
used and sufficient releases made from the reservoirs to provide stor-
age for anticipated flood flows. Water released could be recaptured
in the Willard Reservoir and conserved for later irrigation use in the
delta area.

Recreational facilities would be provided as recommended in the
report of the National Park Service, which is appended. As only a
reconnaissance report of the Fish and Wildlife Service is available,
definite plans have not been made for conservation of fish and wild-
life. Measures for conservation, however, would be taken wherever
practicable.

CONSTRUCTION AND DEVELOPMENT PROGRAM

The project would be constructed over a 12-year period which is
considered a reasonable period in which to complete all features and
place them in operation. The chart on the following page shows the
program of constructing the project to make water available in three
blocks at the end of the fifth, ninth, and twelfth year of construction.

During the first period facilities would be constructed to meet the
most urgent needs of the project area. The first year of this period
would be devoted to negotiating contracts with water users and other
preconstruction activities such as final location surveys, final-type
designs, and the formulation of detailed construction schedules for
the individual project features.

Upon completion of the first period (fifth year) of construction a
water supply of 40,000 acre-feet a year would be available. Approxi-
mately 20,000 acre-feet of this water would be provided for municipal
use in Davis and Weber Counties. The remainder would be used for
irrigation and would provide a supplemental supply to all inade-
quately irrigated lands under the Davis aqueduct (13,400 acres) and
a full supply for 2,200 acres of new land under either the Davis or
Weber aqueduct.

At the end of the second period (ninth year) project features to
deliver a total water supply of about 120,000 acre-feet a year would
be completed. This supply would meet the irrigation requirements
of an additional 55,300 acres of lands, including all lands serviceable
by the aqueduct system, lands serviceable by Eden canal, some
lands in the delta area serviceable by Willard pump canal, and some
lands in the mountain valleys east of the Wasatch Front serviceable
by existing canals. Some lands also would be drained. An addi-
tional 12,000 acre-feet of municipal water would be provided. To
meet energy requirements for pumping from Willard Reservoir an
annual average of 15,200,000 kilowatt-hours would be produced at
the Perdue power plant.

At the end of the twelfth year all project features would be com-
pleted and 285,000 acre-feet of water, including 245,000 acre-feet for
irrigation and 40,000 acre-feet for municipal use, would be available.
A full water supply would be available to the arable project lands and
municipal water would be available for immediate demands and for
future population growth and industrial expansion.
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CHAPTER III
DESIGNS AND ESTIMATES

Features of the Weber Basin project include six storage reservoirs,
four diversion dams, two aqueducts, four canals, two hydroelectric
plants, four pumping plants, lateral systems, and a system of drainage
channels.

Either preliminary or field-type designs and cost estimates have
been prepared for all features of the project. Field investigations
leading to the designs and estimates have included topographic sur-
veys, canal line surveys, and geologic surveys.

All construction sites are accessible by surfaced or graded roads.
Railroad, power, and telephone facilities are near practically all project
features. Construction materials are available within reasonable haul
distances.

PROJECT FEATURES

There are no unusual problems involved in the design or construction
of the project works. All features are comparable to those previously
constructed by the Bureau of Reclamation.

Perdue Dam

Perdue Dam, which would be located on the main stem of the Weber
River 6 miles above Oakley, would create a reservoir of 50,000 acre-foot
capacity. A rolled-earth and rock-fill structure, the dam would have
a maximum height above stream bed of 210 feet and a crest length,
exclusive of spillway, of 1,300 feet. A cut-off trench with a maximum
depth of 50 feet and a maximum width of 90 feet would be excavated
to bedrock across the stream bed and up both abutments of the dam.
Two concrete cut-off walls keyed into bedrock would extend along the
cut-off trench. The crest of the dam would be surfaced with a 6-inch
course of gravel but would not include a roadway. The spillway, on
the right abutment adjacent to the embankment, would have a maxi-
mum capacity of 7,800 second-feet and would be controlled with three
14 x 15-foot radial gates. The outlet works with a minimum capacity
of 1,000 second-feet would discharge into the spillway stilling. basin
at the base of the right abutment. The outlet works would be tapped
with a Y-branch and a short pipe leading to the power plant that would
be constructed at the toe of the dam.

Bedrock in the reservoir basin is of Jurassic and Cretaceous age.
These rocks consist of limestone, sandstone, and shale dipping about
25° to the north and striking east-west. These relatively impervious
formations are covered by thick glacial debris from 10 to about 100
feet in depth. The reservoir basin is expected to be water-tight.

The dam axis would be located on the terminal of a glacial moraine
that existed during the Pleistocene period. Nugget sandstone occurs
along the floor and left abutment of the dam site. This is of good
quality except on the left abutment where fractures and open vertical

28
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seams exist. The Twin Creek formation, fairly well adapted to con-
struction work, occurs on the right abutment.

Embankment materials in ample quantities are available in the
reservoir basin within 1% miles of the dam site. Riprap could be ob-
tained in unlimited quantities from the Nugget sandstone outcrops
at the dam site. Concrete aggregates would be available in sufficient
quantities in the glacial outwash gravels at the site.

The placing of embankment materials and concrete would normall
be restricted by freezing temperatures to the period April throug
October.

Wanship, Utah, the nearest railhead, is located on a branch line of
t,he Union Pacific Railroad, 16 miles from the dam site. United States

Highway No. 189 would provide all-weather transportation from the
railhead to Oakley, a distance of 10 miles. Utah State Highway No.
213, requiring surfacing, would provide transportation the remaining
6 miles to the site. Housing facilities for construction workers would
be available at the nearby towns of Oakley, Kamas, Wanship, and
Park City.

The rights-of-way for the dam and reservoir would involve the
acquisition of about 1,000 acres of privately owned lands. Of this
area 250 acres are utilized as mountain meadow and the remaining
lands are brushy hillsides used for grazing.

Enlarged Pineview Dam

The existing Pineview Dam, constructed by the Bureau of Reclama-
tion in 1936 on the Ogden River 8 miles east of Ogden, is an earth-fill
structure rising 61 feet above the original stream bed and creating a
reservoir of 44,200 acre-foot capacity. The spillway has a maximum
flood capacity of 12,000 second-feet and the outlet works have a capac-
ity of 300 second-feet. Both discharge into a common stilling basin
at the right abutment.

Under project development, Pineview Dam would be raised 23 feet
to elevation 4,902 feet. Thus the reservoir storage would be increased
to 92,500 acre-feet. The dam would be raised by the addition of earth
embankment to the downstream slope. The spillway and outlet works
would be changed and reconstructed where necessary for proper
functioning with the higher dam. Their capacities would remain
unchanged. Four miles of highway on the south side of the reservoir
and two miles of the highway that crosses the dam and traverses the
north side of the reservoir would be relocated.

Located in a V-shaped canyon at the lower end of Ogden Valley, the
dam has a right abutment of hard blue limestone and quartzite rock.
Tllle left abutment is composed of highly stratified sand, gravel, and
silt.

Impervious embankment material could be obtained within a 2-mile
haul distance. Rock for riprap would be available in the immediate
area of the dam. Other construction materials would be transported
by truck from the nearest railroad terminal at Ogden over a hard-
surfaced highway. Electric energy would be available at the dam.
Embankment could be placed and concrete poured only in the period
from March through November. Housing facilities for construction
workers would be available at Ogden.
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Jeremy Dam

Jeremy Dam, which would be located on East Canyon Creek in
Summit County, would be a rolled-earth and rock-fill structure with a
height of 150 feet above the stream bed and a crest length of 730 feet.
A cut-off trench located 180 feet upstream from the dam axis would
extend across the floor of the canyon and up the two abutments. A
concrete cut-off wall would be keyed into bedrock in the trench. The
spillway, a straight line channel type with uncontrolled crest, would
be located on the left abutment adjacent to the embankment. It
would have a maximum capacity of 2,500 second-feet. The outlet
works, with a capacity of 600 second-feet, would discharge into the
spillway stilling basin at the base of the left abutment, the reservoir
at its normal storage capacity of 35,000 acre-feet would inundate about
740 acres of privately owned land, most of which is dry land pasture.

Rock in the dam site area belongs to the Kelvin formation of
Cretaceous age. This formation includes about 3,000 feet of variegated
shales and sandstones with some conglomerate near the base. Two
very resistant beds of sandstone and conglomerate form the narrow
part of the abutments. The rock formation at the dam site has a dip
of 75-80° to the north or downstream and a strike of N 80° E which is
nearly parallel to the dam axis. This steep slope is conducive to
water tightness since the direction of seepage flow would be nearly
perpendicular to the strata.

The bedrock underlying the reservoir basin is composed of shale and
sandstone. This rock would prevent appreciable seepage losses.

The dam site is accessible and is well located with respect to
construction materials, public utilities, and availability of construction
workers. Impervious embankment materials are available within the
immediate vicinity of the dam site. Riprap of excellent quality could
be obtained 1 mile from the site. Salt Lake City, 22 miles from the
site, would normally furnish adequate housing facilities for the con-
struction workers. Two miles of United States Highway No. 40,
which passes within a mile of the site, would require relocation.

Embankment and concrete could be placed only from April through
November.

Lost Creek Dam

The Lost Creek Dam, which would be located on Lost Creek 12
miles above the creek’s confluence with the Weber River, would create
a reservoir with a maximum capacity of 20,000 acre-feet. It would be
a rolled-earth and rock-fill structure with a height of 180 feet above
stream bed and a crest length, exclusive of the spillway, of 1,020 feet.
A cut-off trench 200 feet upstream from the dam axis would extend
to bedrock across the canyon floor and up the abutments to the crest
of the dam. A concrete cut-off wall keyed into the bedrock would
extend along the bottom of the trench. The spillway would be a free-
flowing side-channel type set into the rock on the right abutment.
It would have a maximum capacity of 6,000 second-feet. The outlet
works, with a capacity of 600 second-feet, would discharge into the
spillway stilling pool at the base of the right abutment. .

The Twin Creek limestone of Jurassic age outcrops on both abut-
ments at the dam site and forms the bedrock material at the floor of
the site. This formation is composed chiefly of a hard gray limestone
with a few layers of shale and is well adapted to construction work.
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Rocks in the reservoir area consist of highly folded limestone and
sandstone of Jurassic age overlain by sandstone and conglomerate of
the Almy formation. Although these rocks could contain fractures
which might serve as channels for percolating waters, it is unlikely
that they could lead out of the drainage basin. The reservoir is
expected to be tight.

The nearest railhead is located on the main line of the Union Pacific
Railroad at Devils Slide, Utah. Haulage from either the railhead or
from United States Highway No. 30—S would be over 12 miles of
graded earth road. Electric energy and telephone service are available
at the dam site. Housing facilities for construction workers would
be available at the nearby towns of Croyden, Henefer, and Morgan.

Ample embankment material is available in the reservoir basin,
within 1% miles of the dam site. Riprap would be available at the site.

Relocation of a short section of a small diameter oil pipe line, a
rural telephone line, a small power transmission line, and an unim-
proved roadway through the reservoir basin would be required.

; ’I(‘ihe reservoir would inundate only sage-covered, undeveloped range
ands.

Magpie Dam

Magpie Dam, on the South Fork of the Ogden River 18 miles east
of Ogden, would be a rolled-earth and rock-fill structure. It would rise
260 feet above stream bed and extend 895 feet in length at the crest.
A cut-off trench with a maximum depth of 40 feet and a maximum
width of 300 feet would be excavated to bedrock across the canyon
200 feet upstream from the dam axis. Two concrete cut-off walls
keyed into bedrock would extend along the trench. The spillway,
with & maximum capacity of 4,150 second-feet, would be a side
channel type with an uncontrolled crest. It would be located on the
left abutment and would discharge into a stilling pool at the base of
the dam. The outlet works, with a capacity of 800 second-feet,
would extend through the left abutment and discharge into the spill-
way stilling pool. A Y-branch near the lower end of the outlet works
would permit diversion of water to the Magpie power plant at the
toe of the dam.

The reservoir, with a total storage capacity of 60,000 acre-feet,
would inundate 750 acres. About one-third of this area is presently
utilized as a picnic and recreation area. The remainder is primarily
rough brushy undeveloped grazing land.

At the dam site the Ogden River flows in a narrow steep-walled
canyon, cut in the highly resistant quartzites of Cambrian Age.
The Cambrian beds strike approximately at right angles to the stream
channel and dip steeply upstream into the reservoir area. Overlying
the quartzites, and conformable with them, are the shales and lime-
stones of the normal Cambrian section. The basin itself is an ero-
sional valley, most of which has been cut out of Wasatch conglomerate.
The Cambrian beds underlying the conglomerate have a dip upstream,
thus forming a structural basin beneath the erosional basin. This
composition should provide a watertight reservoir. The valley floor
is mantled with an alluvial deposit composed mainly of wash derived
from the weathering of the conglomerate. This material is quite
water-tight.
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Several borrow areas within the reservoir basin and one a short
distance below the dam site are available for embankment material.
Riprap materials are available at the dam site.

Utah State Highway No. 39, an all-weather surfaced roadway,
connects the site with Ogden, Utah, the nearest railhead. Housing
facilities are available in Ogden and Huntsville. Power and tele-
phone lines extend through the reservoir basin.

Willard Reservoir

Willard Reservoir would be constructed about 1 mile west of
Willard, Utah, in a large mud flat and marshy area known as Willard
Bay. The reservoir would have a maximum storage capacity of
205,000 acre-feet and would be created by diking a portion of the
Willard Bay. The reservoir would inundate approximately 11,000
acres of the old clay lake bed.

The dike would be divided into two sections, a short eastern section
to provide protection for the Union Pacific Railroad which passes
through the eastern portion of the reservoir site, and the main section
separating the reservoir from Great Salt Lake. The entire dike
would be 12.8 miles long and would have a maximum height of 30
feet. The outlet works and spillway would be incorporated into a
single structure and would be controlled by a 12-by-20 foot radial gate.
The spillway would pass 3,000 second-feet of water at maximum dis-
charge. The outlet would consist of a 500 second-foot sump canal
excavated in the floor of the reservoir. This canal would convey the
water of the reservoir to the intake of the Willard pumping plant.

The clay materials comprising the reservoir floor of the Willard
Bay area were laid down in water and are well compacted. Several
shallow test pits within the reservoir basin indicated that the reservoir
floor would be suitable as a foundation for the low dikes contemplated
and would be watertight.

Clay for construction is available in the lake bed in abundant
quantities. Other dike materials are available about 8 miles north-
east of the reservoir site. The reservoir site would be readily access-
ible from Ogden for transportation of labor and material. The Union
Pacific Railroad and a four-lane highway are adjacent to the site on
the east.

Stoddard Diversion Dam

The Stoddard diversion dam, on the Weber River about 4 miles
northwest of Morgan, would be a reinforced concrete structure. It
would consist of an ogee overflow weir section capable of passing the
design flood of 8,800 second-feet, a radial gate controlled sluiceway,
and a canal heading capable of diverting 435 second-feet into the
Weber aqueduct.

The foundation for the dam consists of stratified deposits of clay,
sand, and gravel that were laid down in ancient Lake Bonneville.
The cross slopes on either side of the river at the diversion site are
comparatively flat, necessitating the construction of short dikes on
either side of the structure.

Transportation facilities are provided by a double-track line of the
Union Pacific Railroad and United States Highway 30-S adjacent to
the site. A 44-kilovolt power transmission line and a telephone line
are also adjacent to the site. Morgan and Ogden at distances of 5
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and 19 miles, respectively, would provide housing facilities for con-
struction workers. Concrete aggregate and cement are available at
distances of 5 and 15 miles, respectively.

Ogden diversion dam

The Ogden diversion dam, on the main channel of the Weber River
near the main railroad switchyard in Ogden, would be a reinforced
concrete structure. It would provide for a diversion of 165 second-
feet through the left side of the dam to the Layton canal.

The dam would have an ogee weir section capable of passing a
design flood of 8,300 second-feet. The foundation for this dam con-
sists of stratified deposits of clay, sand, and gravel that were laid down
in ancient Lake Bonneville.

Construction materials, transportation, power, and telephone facili-
ties are available at the dam site. Housing for construction workers
would be available in Ogden.

Slaterville diversion dam

The Slaterville diversion dam would be constructed on the lower
Weber River about 1,000 feet downstream from the river’s confluence
with the Ogden River. It would divert a maximum of 800 second-
feet to the Willard gravity canal to the north of the river and a maxi-
mum of 325 second-feet to the existing Hooper canal south of the
river.

The diversion dam would be a reinforced concrete structure with
an ogee weir section capable of passing a design flood of 8,900 second-
feet. The foundation for this dam consists of stratified deposits of
clay, sand, and gravel that were laid in ancient Lake Bonneville. The
surrounding terrain is quite level except for remnants of old river
channels.

Power, transportation facilities, and construction materials are avail-
able near the dam site. Housing for construction workers would be
available at Ogden, a mile to the east.

Hunitswille diversion dam

Huntsville diversion dam would be constructed on the South Fork
of the Ogden River, about 3 miles east of Huntsville, to permit the
diversion of 60 second-feet into the Eden canal. The dam would have
a reinforced concrete ogee overflow weir section capable of passing a
design flood of 5,000 second-feet. A sluiceway and the headworks of
the Eden canal would be constructed in the right side of the dam.

The foundation materials at the site are composed of silts, sand, and
gravel of the Lake Bonneville period.

The site would be readily accessible from Utah State Highway 39,
a surfaced all-weather roadway. Power and telephone facilities are
available near the site. Construction materials and housing facilities
for workers would be available at Ogden, 13 miles distant.

Weber aqueduct

The Weber aqueduct, which would divert from the Weber River at
the Stoddard diversion dam, would be 17.1 miles in length. For the
first 12.1 miles of its course, consisting of 8.9 miles of lined canal and
3.2 miles of tunnel, the aqueduct would have a capacity of 435 second-
feet. At the end of this section a bifurcation works would permit the
release of 350 second-feet into the Davis aqueduct, and the remaining
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85 second-feet would be carried north through a 1-mile-long steel in-
verted siphon across Weber Canyon to Burch Creek bench. The
water carried to the Burch Creek bench would be conveyed 4 miles
farther north in a precast concrete pipe. This pipe, decreasing in
capacity from 85 to 60 second-feet as irrigation releases were made,
would convey 10 second-feet to the South Ogden high-line canal and
50 second-feet to Ogden.

The Weber aqueduct, with a maximum capacity of 435 second-feet,
would convey a total of 26,800 acre-feet during the peak month to the
project area. The average annual delivery would be 110,000 acre-feet.

The first 6-mile section of the aqueduct would extend through lake
deposit soils of clay, sand, and gravel with relatively flat transverse
slopes. The next 2.9-mile section would traverse an area of moderately
steep transverse slopes with increased amounts of rock. The 3.2 miles
of tunnel would be entirely through rock. The steel inverted siphon
across Weber Canyon would be embedded in the overburden of the
canyon floor and would pass under the Union Pacific Railroad tracks
in tunnel. The remaining 4 miles of the aqueduct would pass through
lake shore deposits with scattered rock outcrops and flat to moderately
steep transverse slopes.

Excellent transportation facilities for construction materials and
equipment would be provided by the Union Pacific Railroad and
United States Highway 30-S, which parallel the entire aqueduct line.
Electric power would be available from a nearby transmission line.
Housing facilities for construction workers are available at Morgan
and Ogden.

Davis aqueduct

The Davis aqueduct, extending south from the bifurcation of the
Weber aqueduct at the mouth of Weber Canyon to the Davis-Salt
Lake County line, would be a precast concrete structure nearly 23
miles long. It would have an initial capacity of 350 second-feet. The
capacity would gradually be reduced as diversions were made from
the aqueduct until a terminal capacity of 30 second-feet was reached.
The 350 second-foot capacity of the aqueduct would permit the
delivery of 21,500 acre-feet during the peak month to the Davis
County area. The average annual demand on the aqueduct would
be 80,000 acre-feet.

Except for occasional rock outerops at stream crossings, excavation
for the aqueduct would be in lake shore deposits laid down during
the Provo stage of Lake Bonnveille. Transverse slopes, moderately
steep at the upper end of the aqueduct, would decrease somewhat
along the central portion where the old lake terraces are encountered.
At the lower end the aqueduct would run through farm and residential
areas with moderate to flat slopes.

Highways, railroads, and other public utilities parallel the aque-
duct line. Construction materials are available within a reasonable
haul distance of the entire aqueduct line. Housing facilities are avail-
able in the many communities in the Davis County area. Except
for a short distance in the farm and residential area at the lower end
of the aqueduct, rights-of-way would be required through brushy,
undeveloped pasture land.
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Layton canal

The Layton canal, an enlargement and -extension of the present
Wilson canal, would be an unlined earth section 20 miles in length.
It would follow the alinement of the Wilson canal for the first 3.8
miles and then would continue in a southerly direction for 16.2 miles.
The canal, with an initial capacity of 165 second-feet at its heading
at Ogden diversion dam, would deliver a maximum of 10,000 acre-
feet a month to project lands. An average of 37,500 acre-feet would
be delivered through the canal each year. The capacity of the canal
would be reduced throughout its length as irrigation diversions are
made. The terminal capacity would be 30 second-feet.

The canal would be located on lake terraces of ancient Lake Bonne-
ville. The soils in the area consist primarily of lake bottom clay
with some sand and gravel. The terrain is relatively flat except in
the area adjacent to the Weber River. No rock is likely to be
encountered in excavation.

Surfaced roads parallel and cross the canal along its entire length, -
facilitating transportation of construction materials and equipment.

Willard gravity canal ‘

The Willard gravity canal would convey water from the Slaterville
diversion dam on the Weber River to the Willard Reservoir. It
would be an unlined earth section and would extend for 11 miles along
the terraces of old Lake Bonneville. It would have a capacity of 800
second-feet and could convey a maximum of 49,000 acre-feet a month
to the Willard Reservoir. During the irrigation season this canal
would also supply water to the existing Warren, Slaterville, and Plain
City canals and a few small laterals.

All excavation for the canal would be in clay and silt. The canal
line would traverse generally flat terrain.

Primary and secondary roads would provide access to the canal
throughout its entire length. Nearby railroads and highways would
facilitate the transportation of construction materials and equipment.
Ample housing for construction workers would be available at Ogden.

Wallard pump canal

The Willard pump canal would extend from a pumping plant on
the eastern end of Willard Reservoir south to the Ogden River, a
distance of 11.3 miles. It would convey water stored in Willard
Reservoir to the Ogden River for rediversion at Slaterville diversion
dam and also would supply water to project lands above the Willard
gravity canal. The canal would be an unlined earth section with a
capacity of 500 second-feet and could deliver a maximum of 30,800
acre-feet a month at the Slaterville diversion dam. An average of
82,000 acre-feet would pass through this canal annually.

The canal would traverse the moderate cross slopes of the old Lake
Bonneville terraces. Excavation would be made primarily in clay,
loam, and gravelly soils. Rights-of-way would be required through
farm lands.

The canal could be easily reached from the numerous hard-sur-
faced roads in the vicinity. Power and telephone facilities are
available in the area. Construction materials and equipment could
be obtained in Ogden.
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Eden canal

The Eden canal, an unlined earth section, would extend northwest
7.9 miles from the Huntsville diversion dam on the South Fork of
Ogden River to the vicinity of Eden, Utah. It would replace an
existing inadequate canal. The Eden canal, with an initial capacity
of 60 second-feet, could provide a maximum of 3,700 acre-feet a
month to project lands. An average of 14,000 acre-feet annually
would be delivered through the canal. The initial capacity of 60
second-feet would be reduced as irrigation diversions were made. The
minimum capacity at the canal terminus would be 13 second-feet.

The canal would cross sagebrush-covered slopes of the upper Ogden
Valley. The soils through which it would pass consist primarily of
clay, loam, and gravel.

Construction materials and equipment would be available at Ogden,
about 18 miles to the west. The canal could be reached from county
roads. Power and telephone facilities are available in the area.
Magpie power plant

The Magpie power plant would be constructed at the left down-
stream toe of the Magpie Dam on the South Fork of Ogden River.
Two 1,500-kilowatt generating units would provide the plant with an
installed capacity of 3,000 kilowatts. The plant would operate under
an average head of 210 feet and would produce an average of 13,200,000
kilowatt-hours of electric energy annually.

A concrete control house constructed at the outlet portal of the
reservoir outlet works would contain a concrete anchor enclosing a Y
with an 84-inch ring follower gate. This gate would discharge into a
short penstock leading to the power plant. Tailrace from the power
plant would be made into the stilling pool below the plant.

Electric energy generated at the Magpie plant would be stepped up
to 44 kilovolts and transmitted for about 15 miles to a 44-kilovolt
transmission line of the Utah Power & Light Co.

The power plant would be constructed concurrently with Magpie
Dam. Concrete aggregate for construction work could be obtained
from stream deposits below the dam. Other construction materials
would be trucked to the site from Ogden, the nearest railhead.

Perdue power plant

The Perdue power plant would be constructed at the right down-
stream toe of Perdue Dam. The plant with a total installed capacity
of 3,000 kilowatts would contain two 1,500-kilowatt units. The plant
would operate under an average head of 190 feet and would generate
an average of 15,200,000 kilowatt-hours of electric energy annually.

The substructure of the control house for the reservoir outlet works
would contain a concrete anchor enclosing a wye and a ring follower
gate for release of water to the powerhouse. A short penstock from
the wye would connect the reservoir outlet works with the powerhouse.
The plant would discharge into the outlet works channel.

Electric energy generated at the Perdue plant would be stepped up
to 44 kilovolts and transmitted 10 miles to a 44-kilovolt transmission
line of the Utah Power & Light Co.

The power plant would be constructed following the completion of
Perdue Dam. Concrete aggregate would be available from pits
developed during construction of the dam. Other materials would
be trucked from Wanship, the nearest railhead.
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Dawvis pumping plant

The Davis pumping plant would be located adjacent to the Davis
aqueduct east of Bountiful, Utah. The plant would consist of two
units. One would be a 400-horsepower, 370-kilowatt unit capable of
pumping a maximum of 14 second-feet against a static head of 190
feet. The other unit would be an 800-horsepower, 740-kilowatt unit
capable of pumping a maximum of 14 second-feet against a static
head of 380 feet.

The Davis pumping plant would deliver an average of 7,660 acre-
feet annually to an area of 2,470 acres above the Davis aqueduct in the
southern portion of Davis County. g ,

Hard-surfaced roads would provide access to the site during all
seasons of the year. A main transmission line of the Utah Power &
Light Co. passes within 2 miles of the site.

Weber pumping plant

The Weber pumping plant would be located adjacent to the Weber
aqueduct on the southern end of the Burch Creek bench. The plant
would consist of two units. One would be a 145-horsepower, 135-
kilowatt unit capable of pumping a maximum of 6} second-feet against
a static head of 150 feet. The other unit would be a 290 horsepower,
270-kilowatt unit capable of pumping 6} second-feet against a static
head of 300 feet.

The Weber pumping plant would serve an area of 1,150 acres above
the Weber aqueduct. The plant would pump an average of 3,565
acre-feet annually.

Hard-surfaced all-weather roads pass within a mile of the site.
Telephone lines and a main power transmission line are in the im-
mediate vicinity.

Willard pumping plant

The Willard pumping plant would be located on the eastern edge
of the Willard Reservoir near Willard, Utah. The plant would
consist of two 2,400-horsepower, 2,200-kilowatt units each capable of
pumping 200 second-feet and one 1,200-horsepower, 1,100-kilowatt
unit capable of pumping 100 second-feet. The plant would operate
against a static head of 80 feet. It would pump a maximum of 30,800
second-feet a month and would deliver an average of 82,250 acre-feet
annually to the Willard pump canal. The water would be conveyed
through the Willard pump canal to the Slaterville diversion dam for
rediversion to various project areas.

The pumping plant site is adjacent to the Union Pacific Railroad
and United States Highway 91. A high voltage interstate power
transmission line passes through the Willard Reservoir area. After
relocation the line would be in the immediate vicinity of the pumping
plant.

Layton pumping plant

The Layton pumping plant would be located at the foot of a bench
to the south of the Slaterville diversion dam. A 4,000-foot inlet
canal, a part of the Hooper canal, would extend from the diversion
dam to the pumping plant. The plant would consist of two 235-
horsepower, 215-kilowatt units, each designed to pump a maximum
of 82% second-feet against a static head of 20 feet. This plant would
operate only during the late summer season when stream flow at the
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Ogden diversion dam could not meet the requirements of the Layton
canal. An average of 18,770 acre-feet would be pumped through the
plant annually.

Surfaced roads and other public facilities are available in the
immediate vicinity of the site. Construction materials and housing,
are available in Ogden, 2 miles from the site.

Drainage channels

A system of open drainage channels, with a total length of about
115 miles, would be constructed to collect drainage water from farm
lateral drains and to intercept ground water seeping from higher
irrigated lands. About 40 miles of the system would be formed by
cleaning and enlar%ing natural drainage channels. About 15 miles
of constructed shallow drains would also be enlarged. Right-of-way
costs on these drains would be negligible. The remaining 60 miles
of the system would consist of new drains. These would require
purchase of right-of-way through lands of low agricultural value.

The drainage channels would have a maximum depth of 10 feet
and side slopes of 1% to 1. The drains located beyond the reclaimable
lands would be only deep enough to convey the drainage water into
Great Salt Lake or, where possible, into bird refuges adjacent to
the lake. The drains would be constructed through stratified layers
of loams, clay loams, and sands.

Lateral systems

Main lateral systems would be required for lands located above the
project conveyance facilities and for lands on the Weber delta that
would be reclaimed. The remaining lands would be served by existing
laterals that are expected to require little rehabilitation under the
project.
Ground-water pumping

Twenty pumps would be required for development of ground water
resources. These pumps would be located near project conveyance
facilities principally in the area served by the Layton canal. Each
pump would supply a maximum of 2 second-feet. Based on a 30-foot
lift, a 9-horsepower, 8-kilowatt unit would be required for each pump.

Recreation facilities

Certain recreational facilities, as recommended by the National
Park Service, would be constructed by the Government as a part
of the project development. These would include roads, access and
parking areas, boating facilities, camping areas, water and sewerage
systems, and camp ground and picnic facilities. Lodges, bath houses,
group camps and other appurtenant structures Woulg be constructed
by private interests.

SUMMARY

The construction cost of the project features and appurtenant
structures as estimated on a preliminary basis at January 1949 prices
would be $69,534,000. This estimate includes cost of construction,
engineering, overhead, contingencies, rights-of-way and investigations
and surveys. Annual operation, maintenance, replacements and
administrative costs including costs of electric energy for pumping, are
estimated to average $275,000. Except for costs of power features,
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these estimates are based on average 1939-44 prices which are believed
to be indicative of average prices over an extended period in the future.
Annual power costs are %ased on prices prevailing on January 1, 1949.
Project features and their estimated costs are summarized in the
tabulation below:

Summary of project costs

Annual Annual
opera- opera-
tion, tioillll,
main- main-
J anuaary Fi J a}:;l‘%ry te-
Project feature COrBtFas- narllnoe, Project feature oohistinios nagee.
¥ and re- and re-
tion cost place- tion cost place-
ment ment
reserve reserve
cost cost
Dams and reservoirs:
$9, 400, 000 | $6, 000
2, 425, 000 4, 000
-| 3,410,000 5, 000
3, 550, 000 5,000
9, 350, 000 6, 000
10, 940, 000 4,000
Sabtotaly. liocanot ¢ 39,075,000 | 30,000 || Miscellaneous:
Drainage system_________ 3,000,000 | 17,000
Lateral system.__._______ 1, 400, 000 5,000
300, 000 900 Ground-water pumping . . 300, 000 3, 000
290, 000 700 Davis County storage
350, 000 900 ehargeditl Ssc b fooe 181,000 |--coc-oe
70, 000 300 Compensation tp Utah
Power & Light Co. for
BubOtRlL L oy al Fab 1, 010, 000 2, 800 reduction in &)ower out-
= put at Riverdale plant o 290,000 |-
A queducts and canals: . Operation and mainte-
Weber aqueduct ... 7, 000, 000 4, 800 nanoe during construc-
Davis aqueduct - - 9, 800, 000 5, 300 360,000 |--...-
700, 000 4,700
700, 000 8,300 330,000 |-
900, 000 6,000 632,000 | 41,300
160, 000 1, 200
6,493,000 | 66,300
19, 260,000 | 30,300 69, 534, 000 | 275, 000
684,000 | 41,100
692,000 | 41,800
1,376,000 | 82,900

1 For acquisition of rights to 5,000 acre-feet of water in Echo Reservoir now contracted for by Davis County*
? Amount of payment derived in ch. VIIL.
3 Estimated to be 4 of 1 percent of the total construction cost.
4 Includes only reimbursable costs of investigations and surveys to June 30, 1949. Costs of preconstrue
tion surveys are prorated among the costs of project facilities.
s Includes only Federal costs of recreational development.
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Slightly mature and moderately mature soils of the deltas.—Soils of
this group, being farther from the mountains, have a heavier texture
than soils of the benchlands. A typical profile consists of 12 inches
of pale brown silt loam or clay loam with a somewhat flaky structure
and rather low permeability. The subsoil consists of layers of very
pale brown clay loam or clay alternating with layers of sandy loams,
loamy sands, or sands. Permeability of the subsoil depends on the
number and location of the sandy Klyers in the profile. Many of
these soils have a high water table because of their low elevation.
With proper drainage, however, the higher delta lands could produce
all locally grown farm crops and the lower areas could be reclaimed
into permanent pasture land.

Topography

The foothills have rolling topography with some relatively steep
slopes. This topography would be suitable for orchards, and only a
small amount of land leveling would be required. The steeper slopes
would-necessitate the use of sprinkler systems for irrigation in some
areas. Sufficient pressure would be available for such systems under
the project because of the high elevation of the Davis and Weber
aqueduet lines.

The benchlands are situated on long, smooth slopes with a few
abrupt drops. They would require little preparation for irrigation
as many of the lands are already improved for cultivation.

The delta lands are characterized by low gradient and hummocky
topography. They would require some heavy grading and leveling
for economical irrigation farming. Heavy equipment, such as a
carry-all, would be necessary to level part of the area. A land plane
011; ﬂloat& however, could be used for leveling operations on most of
the lands.

Drainage, salinity, and alkalinity

Drainage and alkali problems are confined almost entirely to the
delta lands where the heavier textured soils occur. Because of a
high water table and excessive accumulations of soluble salts, agri-
cultural crops cannot be produeed at the present time on most of
these lands. With proper drainage and with irrigation, however,
these lands could be reclaimed into productive farm areas.

MOUNTAIN VALLEY AREA
Soils
Soils in the mountain valleys along the Weber and Ogden Rivers
were developed largely from recent alluvial material from adjacent
mountains. Within only a few feet the texture often ranges from
clay loams and gravelly clay loams to sandy loams and gravelly
sandy loams. There are occasional deposits of coarse gravel and
cobble. Permeability is generally good throughout the area. The
soils have a good water-holding capacity except in areas with a
preponderance of gravel and cobble in the profile. The heavy soils
usually occur along the valley bottoms and are used mostly for the
production of pasture grasses. If tilled, however, the heavy soils
produce good crop yields.

63961—50 4
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number and location of the sandy f;yers in the profile. Many of
these soils have a high water table because of their low elevation.
With proper drainage, however, the higher delta lands could produce
all locally grown farm crops and the lower areas could be reclaimed
into permanent pasture land.

Topography

The foothills have rolling topography with some relatively steep
slopes. This topography would be suitable for orchards, and only a
small amount of land leveling would be required. The steeper slopes
would-necessitate the use of sprinkler systems for irrigation in some
areas. Sufficient pressure would be available for such systems under
the project because of the high elevation of the Davis and Weber
aqueduet lines.

The benchlands are situated on long, smooth slopes with a few
abrupt drops. They would require little preparation for irrigation
as many of the lands are already improved for cultivation.

The delta lands are characterized by low gradient and hummocky
topography. They would require some heavy grading and leveling
for economical irrigation farming. Heavy equipment, such as a
carry-all, would be necessary to level part of the area. A land plane
or ﬂloat(,i however, could be used for leveling operations on most of
the lands.

Drainage, salinity, and alkalinity

Drainage and alkali problems are confined almost entirely to the
delta lands where the heavier textured soils occur. Because of a
high water table and excessive accumulations of soluble salts, agri-
cultural crops cannot be produeed at the present time on most of
these lands. With proper drainage and with irrigation, however,
these lands could be reclaimed into productive farm areas.

MOUNTAIN VALLEY AREA
Soils

Soils in the mountain valleys along the Weber and Ogden Rivers
were developed largely from recent alluvial material from adjacent
mountains. Within only a few feet the texture often ranges from
clay loams and gravelly clay loams to sandy loams and gravelly
sandy loams. There are occasional deposits of coarse gravel and
cobble. Permeability is generally good throughout the area. The
soils have a good water-holding capacity except in areas with a
preponderance of gravel and cobble in the profile. The heavy soils
usually occur along the valley bottoms and are used mostly for the
production of pasture grasses. If tilled, however, the heavy soils
produce good crop yields.

63961—50 4
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Topography

The area is characterized by flat-topped benches broken at inter-
vals by stream channels. The general slope of the lands is from 2 to
3 percent in the center of the valleys and from 5 to 10 percent at the
base of the mountains. The land surface is relatively smooth and
would require little land leveling for irrigation farming.

Drainage, salinity, and alkalinity

Drainage and alkali problems are almost nonexistent in the moun-
tain valleys. Small areas in valley bottoms adjacent to the stream
channels have excessive accumulations of soluble salts because of im-
peded drainage conditions. These conditions could easily be
corrected, however, with short inexpensive drains that could be
constructed by the individual farmers.

LAND CLASSIFICATION

All lands in the Weber area, except lands along the upper Weber
River, have been classified in a semidetailed survey. The survey
was started in 1943 and completed in 1947. The 1943 specifications,
shown in the following table, were used in the first investigations
and, in order that uniform standards might be maintained, were fol-
lowed in the 1947 investigations. Information on the acreage not
covered by the classification was obtained from the office of the
Utah State engineer. Before project construction the acreage not
covered should be classified and certain classified areas should be
covered by a detailed survey. This work could be undertaken as a
part of preconstruction investigations.



Semidetailed]land-classification specifications of soils: Weber Basin project, Utah

Land characteristics Class 1, arable Class 2, arable Class 4, orchard Class 4, pasture Class 5, potentially arable
Pertires.. . Lottt s%ndy loam to friable clay | Loamy sand to friable clay- .- Ltlmmy sand to friable clay | Loamy sand to clay... ...... Loalsmy sand to permeable
oam. oam. clay.
Depth:
To sand, gravel, or | 18 to 24 inches plus—good | 12 to 18 inches Plus—good Loamy sand 24 inches plus— | 6inches plus—good free work- | 18 inches plus—good free work-
cobble. free working soil. free working soil. sandy loam 14 inches plus ing soil. 12 to 18 inches ing soil of fine sandy loam
loam or heavier 12 inches leamy sand. or heavier; or 24 to 30
plus. Gravel or sand inches of light sandy or
ng in lenses over- loamy sand.
lying finer soil material or
gravel that is well mixed
with soil is allowable.
To relatively imper- | 48 inches plus....._._____..__ 36inchesplus. ... 48 inchesplus... .. .o...... 36 inches plus; or 30 inches | 42 inches plus; or™36 inches
vious subsoil ma- with minimum of 6 inches with minimum of 6 inches
s of gravel overlying im- of gravel overlying im-
pervious material or loamy pervious material or loamy
sand throughout. sand throughout.
To penetrable lime zone.| 18 inches with 48 inches | 14 inches with 36 inches | 12inches plus with 48inches | 8 inches with 24 inches | 12 inches with 36 inches
penetrable. penetrable. penetrable. penetrable. penetrable.
Alkalinity.ceocacacanncanns pH less than 8.8 unless soilis | pH 9.0 or less, unless soil is | pH less than 9.0........._._. pPH lessthan 9.0.........._.. pH less than 9.0.
calcareous, total salts are calcareous, total salts are
low and evidence of black low and evidence of black
alkali is absent. alkali is absent.
74T T ORI e et Total salts not to exceed 0.2 | Total salts not to exceed 0.5 | Total salts not more than 0.4 | Total salts may slightly ex- | Total salts may be high, in
reent. May be slightly reent. May be slightly percent. ceed 0.5 percent to an ex- excess of 0.5 percent if soil
gher in open permeable igher in open permeable tent not limiting to good is permeable to feasible and
soils exhibiting good drain- soils exhibiting good drain- growth of tolerant grasses adequate leaching.
age qualities. age qualities. useful for pasture.
Rock and rocky soil........[ No solid rock or loose that | No rock in place. Easi]g No rock in place. Easil No rock in place. Rocksor | No rock in place. Easily

will interfere with ordi-
nary cultivation.

removable large loose roc!
limited to that generally
cleared in similar com-
munities where irrigation
is practiced.

removable large loose roc!
limited to that generally
cleared in orchards in the
area. Numerous rocks
having diameters generall;

less than 6 inches an
being well mixed with
soil throughout the profile
is allowable.

boulders not present in
amounts sufficient to pre-
vent good pasture pro-
duction.

removable loose rock limit-
ed to that generally cleared
in similar communities
where irrigation is prac-
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Semidetailed land-classification specifications of soils: Weber Basin project, Utah—Continued
TOPOGRAPHY

Land characteristics

Class 1, arable

Class 2, arable

(Class 4, orchard

Class 4, pasture

Class 5, potentially arable

{3 (1707 TESETRI 8 ety SO S A Smooth slopes u? to 5 per- | Smooth general slopes of 5 | Smooth slopes up to 20 per- | Flat or depressional to 20 | Smooth slopes up to 10 per-
cent in general gradient; to 10 percent or rougher cent in general gradient or percent on smooth slopes. cent.
reasonably large-sized slopes which may be less rougher slopes may be less
bodies sloping in the same than 5 percent in general than 15 percent. Where
plane. gradient. sprinkler irrigation is

anticipated slopes up to
45 percent may be mapped
if soils are favorable.

BUrfate. . ccontasemazadonay Even enough to require | May require considerable | Moderate grading may be | Even enough to permit irri- | May require heavy grading,
only small amount of leveling and moderate required, but in amounts gation. but feasible as in com-
leveling and no heavy grading but in amounts found feasible in orchard parable irrigated areas.
grading. generally found feasible lands of the area.

in like areas where irri-
gation is practiced.
DRAINAGE
Soil and topography. ... Soil and topographic con- | Soil and topographic con- | Soil and topographic con- | Soil and topographic con- | Soil and topographic con-

ditions such that no
specific drainage require-
ment is anticipated.

ditions such that some
drainage will probably be
required, but artificial
drainage practicable at
reasonable cost.

ditions such that profile
is well drained to a 5-foot
depth.

ditions such that drainage
is excessive to imperfect.
Inexpensive drainage nec-
essary for growth of
adapted grasses and some
tolerant legumes.

ditions resulting in good
to imperfect drainage. If
g:orly drained, soil must
%ermeable and sus-
ceptible to feasible and
adequate drainage.

Note.—Class 6, nonarable lands, includes lands which do not meet the minimum requirements of higher classes.
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Several classes of land were established, namely, class 1, the best
land of the project, suitable for the production of all climatically
adapted crops; class 2, lands suitable for irrigation farming but less
desirable than class 1 lands; class 4-F, orchard lands with soil or
topographic deficiencies, limited to orchards, vineyards, or similar
uses; class 4-P, lands limited to pasture use; class 5, lands temporarily
nonproductive because of excessive salt accumulations or inadequate
drainage, but considered reclaimable; and class 6, permanently
nonarable lands.

RESULTS OF CLASSIFICATION

The classification showed a total of 202,800 acres of arable land in
the Weber Basin area. Of these lands about 80,400 acres presently
receive a full water supply and do not require additional development
and 22,000 acres could not practicably be included in the project
because of their location in scattered areas or at high elevations. The
remaining lands, 100,400 acres, were found to be in need of develop-
ment and to be so located that their development could be practicably
undertaken. Thus these 100,400 acres were included in the project
area. The acreages given are irrigable acreages, allowances having
been made for existing and potential rights-of-way for railroads,
highways, ditches, and drains. :

Of the lands included in the project 70,400 acres are not irrigated
while 30,000 acres receive an inadequate irrigation supply. For full
productivity drainage would be required on 31,700 acres of the 70,400
acres of nonirrigated lands and on 7,000 acres of the 30,000 acres of
inadequately irrigated lands.

The acreage included in the project is shown by land class in the
following table. The 31,700 acres of nonirrigated lands that would
be drained are presently class 5 lands but are shown in classes 1, 2,
and 4-P as they would meet the qualifications for these classes after
project development. The 7,000 acres now inadequately irrigated
that would be drained are shown by their present class with the other
inadequately irrigated lands as their classification would not be
changed with project development.



Land classification summary

[Irrigable acreage]
Arable
Class 5—Temporarily nonarable,
. nonirrigated Total
Area Inadequately irrigated Nonirrigated project
area
- Class1 | Class2 [Class4-F| Total Class1 | Class2 |Class4-F| Class4-P| Total Class1 | Class2 |Class4-P| Total
2,980 5,290 2,230 10, 500 640 1, 610 13, 850 0 16, 100 0 0 0 0 26, 600
5, 700 3, 800 0 9, 0 , 0 6, 300 19, 500 0 0 0 0 29, 000
0 0 0 0 0 0 0 0 2,370 21,790 7,500 31, 700 31,700
8, 680 9,090 2,230 20, 000 640 14, 810 13, 850 6, 300 35, 600 2,370 21,790 7,500 31,700 87,300
Mountain valleys:

Morgan-Huntsville......... 1,820 1, 690 0 3,510 10 1,260 0 1,030 2,300 0 430 90 {71 A
Upper WEbar 1. covusa)oscmnccaca]eacen Dt fe ool il 711§ i S e [y~ S | T o SR SRR i e R W R 1 S SR . S 1 I R
BODEAIRL... . oo ccnsnssninnleansrasanalsssnensnsalpmussannis 10, 000 10 1,200 15550 S o 1,030 2080 | - 430 90 520 13, 100
Lo LTRSS . NI SRS, RSN B e P e e 2 R R e b N T ] e N I [ P R = T 32,220 100, 400

1 Utah State engineer data, not classified by Bureau of Reclamation.
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CHAPTER V
WATER SUPPLY

All usable surface and ground water now undeveloped in the Weber
area would be utilized under the Weber Basin project. The principal
supply would be surplus spring run-off from the Weber River system
and the small streams along the Wasatch Front. The spring run-off,
resulting from rapidly melting snows, is now only pariially controlled
by existing facilities and large quantities of water waste into Great
Salt Lake each year.

WATER RESOURCES
Available supply

Weber River.—Estimates of stream flow for the Weber River and
tributaries were based on records obtained at key-gaging stations by
the Geological Survey. The estimates were made for the period
1928 to 1947 which includes the critically low run-off years 1931,
1934, and 1940.

On the basis of the recorded flow the average annual virgin flow
of the Weber River was estimated at 620,000 acre-feet. During the
period of study, when numerous upstream diversions were made, the
recorded flow averaged 360,000 acre-feet annually at the Plain City
gaging station near the mouth of the river. The average annual
flows recorded at other key stations during the period of study are
shown below. During this period flows ranged from 40 to 210 percent

of normal.
Recorded flow: Weber River

Drainage | Meoh srpual
Stream Point of measurement area (square 1928-47 (acre-

miles) feet) ;
‘Wepar Hivepi]l WUARL: S gt C28l Noar Plalin Ciby 5 0r e P deseinnn 2, 060 1360, 100
DB s -.--| Gateway..._. nt Y 1, 610 1359, 200
1o e <) JHelD <. . e R 732 1186, 500
Do o Uy s3i200 Odkley il ) £i0 il 163 138, 400
Lost Creek. ... ... Lo ol WNear Erovdan.. . 1o tedar i 133 17,000
East Canyon Creek..__....___... S50 NearNorgan: - . " .. 145 2 33, 900
Ogden River...__.__._____._______ ----| Below Pineview Dam WER 321 2151, 900
South Fork of Ogden River Near Huntsville ... 5 oo on 148 71,300

1 Run-off influenced by upstream regulation, d?letions, and transbasin diversions.
2 Run-off influenced by upstream regulation and depletion.

Adjustments were made in the recorded flow of the Weber River
to allow for diversions under the Ogden, Weber, and Provo River
projects which were in operation during only part of the study period.
Allowance was made for an average annual diversion of 73,000 acre-
feet. expected to be made ultimately from the Weber to the Provo
River, although only part of that amount is presently exported. The
quantity of water remaining after the adjustments, as shown in the
following tabulation, was considered the amount available for project

47
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development. The annual available supply near Plain City was
estimated at 260,000 acre-feet.

Estimated flow available for development: Weber River

Adjusted an-
Stream Point of measurement ﬂ)‘;g]_;;n(],;g?é_
feet)

-| Near Plain City 1260, 000
Gateway. 52,000
Echo...__ 18,000

.| Oakley..__. E 12,000
Near Croyden.____.___ 10, 600
Near Morgan._.._.._. 9,700
Below Pineview Dam. 48, 500
Near Huntsville_ - ... 19, 700

tIncludes 100,000 acre-feet of water which is required during the winter for upstream power developments
and so is not available for use at other points of measurement.

Wasatch Front streams.—Because of the small size of the Wasatch
Front streams and the difficulty of maintaining channel control, per-
manent gaging stations have been established on only four of the
streams 1n the last 20 years. From the recorded Forest Service data
available and miscellaneous data obtained by the State engineer and
the Bureau of Reclamation, the flow of each stream has been esti-
mated for a normal year and an extremely dry year. Total run-off
of the streams, as summarized in the following table, was estimated
from the individual stream data. Nearly all of the run-off consists
of high flows from rapidly melting snows in the spring.

Estimated run-off: Wasatch Front streams

: Estimated Estimated
Drainage
Number of normal run- dry year
Area streams areg]g&l)mre off (acre- run-off

feet) (acre-feet)
Weber River to Farmington Creek o 7 15.7 23, 600 9, 400
Farmington Creek .. ._____________________ 2082 1 9.9 9,700 3,900

Farmington Creek to Davis-Salt Lake County

Hae'C__ bt: L 4 LI & S EB il 10 33.1 12,900 5,200
Ogden River to Box Elder Creek. 5 14.3 8,000 3,600
Boxider Créekszade it oo el oo L s 1 30.6 19, 000 7,600
YA U o, it S ey e 24 103.6 73,200 29, 700

During a 10-year period a dry year could be expected to occur
once, with normal run-off occurring the other 9 years. Thus the aver-
age annual run-off of the streams was estimated at about 70,000
acre-feet. A study of present municipal and industrial use and of
available stream flow records obtained below all diversions indicates
that approximately 40,000 acre-feet of the run-off is surplus. The
high percentage of surplus water is attributable to the erratic run-off
characteristics of the streams and the lack of suitable sites for regu-
latory storage. At the present time only three reservoirs, regulating
the supply of four streams, are in operation. Only a few other sites
are available and these could not be economically developed.

The erratic stream flow characteristics and lack of suitable regula-
tory sites would permit only about 17,000 acre-feet of the surplus
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water to be used annually under the Weber Basin project. This
supply would be available only during the high spring run-off and
would have to be applied immediately to project lands.

Ground water.—Two artesian basins—one in the lower Weber area
west of the Wasatch Mountains and the other, now inundated by
Pineview Reservoir in the Huntsville area in Ogden River Valley—
are the principal sources of ground water in the area. Estimated
present and potential yields of these basins are summarized in the
following tabulation. The estimates are based on detailed data on
the Bountiful district on the lower Weber area, obtained by the Geo-
logical Survey, and from records of measured yields in the Ogden
River Valley, obtained by the city of Ogden.

Ground water yields

[Acre-feet]
Estimated Estimated | Estimated
Area potential present increased
yield use potential use
Towendveber aren. .| . - oo ooioon s it e A 35, 000 23, 000 12, 0C0
Huntsville area (Odgen River Valley) . - ... __._____________ 15. 000 15, 000 0
b i T R it TY ST ) st SDEEE 50, C00 38, 000 12,000

The estimates of potential ground-water yields are considered con-
servative as the basins are expected to be recharged by seepage and
unavoidable wastes from project water applied to bench lands west
of the Wasatch Front. The major recharge zones are located below
several thousand acres of project lands.

Quality of water

An analysis of water samples taken at various points in the basin
indicates that the surface waters contain no harmful concentrations
of salts or foreign materials to render them unsuitable for irrigation
or municipal use. Because of its high salt content and low tempera-
ture, most of the ground water developed would have to be commingled
with surface water in project canals before it would be suitable for
irrigation use. All the water is subject to bacteriological contamina-
tion and would require filtration and chlorination if used for municipal
purposes. In certain areas water intercepted by drains and other
return flows would be too alkaline for irrigation use but would prob-
ably be acceptable for use in the three lakeside bird refuges within or
adjacent to the project boundaries.

WATER RIGHTS

Water laws of the State of Utah, which govern the use of water in
the project area, are based upon the doctrine of appropriation and
beneficial use. A complex water right situation has developed in the
area, particularly in recent years, because of the heavy demand on
the available water resources.

Ezxisting rights
Rights to the flow of the Weber River and its tributaries, except

Ogden River, were adjudicated in a final decree issued June 2, 1937.
Rights to the flow of Ogden River were adjudicated in a final decree
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issued February 2, 1948. The decrees list all rights that are senior
to Weber Basin project rights, as summarized below, but do not set
forth provisions of contractual agreements between the holders of
these rights. The courts have not made a final determination of
rights to ground-water resources or to the waters of the Wasatch
Front streams.

Decreed rights

WEBER RIVER

Nature of right Amount Period of use
IPrrigation: Below gateway . - oo oo cimmecceciccanaa 011 cubic feet per second  _| Irrigation season.
ower: 3
IV OBOR PIBRE IR vl v st e e e it 365 cubic feet per second .| Jan. 1-Deec. 31.
Riverdaloplant ..o oo vmvcoonee2llalie ol 300 cubic feet per second Do.
Storage:
Beho ReServoll .o . .cicaciivnnsvmsassosmnibaauag 74,000 acre-feet . ... Do.
East Canyon Reservoir ___.___ B e [ 1T (1 S L Do.
Py T W T e e A R S e vl 140,000 acre-feet - - ________. Do.
Ofthepanspl tgiadvmnion 1 d Gl At gl LE L IULE] 7.0 cubic feet per second ... Do.

OGDEN RIVER

Irrigation: Below Pineview Dam 247 cubic feet per second  _| Irrigation season.
Power (Pioneer plant) weee-=-=--| 200 cubic feet per second _| Jan. 1-Dec. 31.
Storage (Pineview).__.._..__._____ A B ML B 7 3 YT e i it Do.

Bor.il. bttt oo doeotod o canncl daias ol 6.0 cubic feet per second ... Do.

The rights and contractual agreements involved with existing
Bureau of Reclamation projects—the largest and most complex
developments in the area—are discussed in the following paragraphs.

Weber River project.—An application was filed with the State
engineer in 1924 to store 74,000 acre-feet of surplus Weber River
water in Echo Reservoir under the Weber River project. An applica-
tion was also filed in 1924 to divert 300 second-feet from the Weber
to the Provo River through the Weber-Provo diversion canal,
constructed as a project feature.

Use of Echo Reservoir storage water has been modified several
times since the project was completed in 1931. At the present time the
Weber River waters users control 63,600 acre-feet of storage water;
the Provo River water users, 5,400 acre-feet; and Davis County,
5,000 acre-feet. The water to which Davis County has a right is not
used at the present time as there are no distribution facilities to the
lands on which the water was intended to be used.

Ogden River project.—An application was filed with the State engi-
neer in 1930 to store 45,000 acre-feet of Ogden River water in Pineview
Reservoir. As the reservoir inundates the artesian wells from which
Ogden obtains its municipal supply, it was stipulated in a contract
between the United States and-the city of Ogden, dated August 20,
1934, that the Bureau of Reclamation or the Ogden River Water
Users’ Association would drain the reservoir on Ogden’s demand at
the end of the irrigation season in order that the wells could be
inspected. Originally an annual inspection was thought to be neces-
sary. After 13 years of operation, however, it has been found an
inspection once every 3 years probably would be sufficient as the well
mechanism is not complicated nor subject to wear. In cases of
emergency special arrangements for draining the reservoir could
readily be made.
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Provo River project.—Inasmuch as waters of the Provo River were
overappropriated when large quantities of Weber River water con-
tinued to waste into Great Salt Lake, several rights have been obtained
to divert Weber River flow to the Provo Basin. In addition to the
application filed for the diversion of 300 second-feet in connection
with the Weber River project, an application was filed in 1924 for the
diversion of 140,000 acre-feet. A power contract to divert additional
water from the Weber to the Provo River was made in 1938 between
the United States, the Provo and Weber River Water Users’ Associa-
tions, the Utah Power & Light Co., and the Utah Light & Traction
Co. This contract provided that water utilized at plants of the Utah
Power & Light Co. on the Weber River could be withheld upstream
during the nonirrigation season, with 50 percent of the water storable
in Echo Reservoir and 50 percent divertible to the Provo River.
Compensation for the resulting power losses on the Weber River
would be provided by the Provo River project. Since the Provo
River project is only partially completed at this time, the power
contract has not been fully operative to date. On the basis of all the
rights obtained and on the basis of stream flow available for the period
1928-47, an average of 73,000 acre-feet annually could be diverted
from the Weber to the Provo Basin.

Project rights

Sufficient surplus water not appropriated under existing rights is
available for project development. Rights to some of the water
would require exchange agreements between the irrigators and the
United States. It is believed these agreements could be obtained
without difficulty as they would not curtail the supply of any users
and in most cases would provide the irrigators with more effective
control of their supply.

The waters of the Weber Basin have been withdrawn from further
appropriation by a proclamation issued February 2, 1949, by the
Governor of the State of Utah. This action was taken to protect the
public interest in the project water supply pending completion of
project investigations.

WATER REQUIREMENTS

In estimating the project water requirements and the net demand on
sources of supply and reservoir storage, consideration was given to the
following factors: irrigation diversion requirements, return flow,
reservoir evaporation losses, sedimentation, municipal water require-
ments, and requirements of bird refuges on the east shore of Great
Salt Lake.

Irrigation requirements

The per acre irrigation diversion requirements at the head of canals
were estimated by two methods—a study of historical diversions and
a study of consumptive use—the results of which were in close agree-
ment.

The study of historical diversions was based on records obtained by
the Ogden and Weber River water commissioners. Records were
utilized of canals serving areas with representative soil conditions and
irrigation practices. To determine the unit diversion requirement
adjustments were made for conditions of delivery and farm irrigation
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practices anticipated under project operation. Years of evident short
supply were not included in the studies.

The study of consumptive use was made by the Lowry-Johnson
method.! The estimates were based on temperature and precipita-
tion data collected at Ogden, Morgan, and Coalville for the lower
- Weber, Morgan-Huntsville and upper Weber areas, respectively.
Annual consumptive use requirements were estimated as 1.83 acre-
feet per acre for the lower Weber area, 1.71 acre-feet per acre for the
Morgan-Huntsville area, and 1.52 acre-feet per acre for the upper
Weber area. In arriving at diversion requirements allowances were
made for canal distribution losses and for farm application losses.

The diversion requirements estimated by the studies are summarized

below.
Unit diversion requirement

Acre-feet

Area: per acre
DoweriWiebar . . ety syl osyeids dwid vl _Delygouy  gel il 3.0
Morgan-Huntsvilleli_ 1. hotslippss-Slatbg:  olits or bl -ga 4.3

R ppar-Webar=ry ooy rot e e s Bt o serty b e e 4.3

On the basis of per acre irrigation requirements, the total amount
of additional water required for project lands was estimated at 245,000
acre-feet annually. Allowances were made in the estimate for the
partial irrigation supply already furnished some of the lands, the
additional per-acre requirement of presently irrigated lands being
estimated at about 1 acre-foot. The gross requirements of the project
lands are shown by service areas in the following table:

Presently nonirrigated | Tnadequately irrigated
e Irrigation Irrigation | Total acre-
= diversion diversion feet
Acres require- Acres require-
ment ment
(acre-feet) (acre-feet)

Lower Weber: Thousands | Thousands | Thousands | Thousands | Thousands
Served from Ogden River_ .. _.______... 7.9 2.7 1.6 1.6 25.3
Served from Weber River__.__________ 311 93.3 13.4 13.4 106.7
Served from Ogden and Weber Rivers

and Willard Reservoir.._____________ 28.3 84.9 5.0 5.0 89.9
31307 08 i o0 O moive oy s 67.3 201.9 20.0 20.0 221.9

Mountain Valleys:

L o5 b fals ) et Il o Ll o 0 0 6.5 6.5 6.5

Morgan-Huntsville:

Served from Weber River.______.______ 23 9.9 1.0 1.0 10.9

Served from Ogden River..___ .8 3.4 2.5 2.5 5.9
2 e 7el 7 Dt o e S e L 3.1 13.3 | - 10.0 10.0 23.3
i 10) =Y I SN s M sl ol B e 70.4 215.2 30.0 30.0 245.2
Rounded L Lifss ti8 INILLILICATNS 215 30 30 245

Return flows

An annual average of approximately 69,000 acre-feet of return flows
suitable for irrigation would be intercepted by drainageways and
natural stream channels for reuse under the project. The return
flows could be used on lands served from the lower reach of the Ogden
River, the benchlands served from the aqueduct system, and lands in
the Weber delta area adjacent to the east shore of Great Salt Lake.

! Transactions of American Society of Civil Engineers, vol. 107, 1942, p. 1243, Consumptive Use of Water
for Agriculture by Lowry and Johnson.
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The usable return flow would be about 14 percent of the total annual
diversion to new and presently irrigated lands.

Reservoir evaporation

Net evaporation losses from Willard Reservoir would average 35,000
acre-feet annually. Net annual evaporation losses from the upstream
reservoirs would be less than 1,000 acre-feet at each site.

Sedimentation

No special provision for sediment storage would be necessary in
project reservoirs. Reconnaissance surveys have shown that the
streams of the project area carry an exceptionally low sediment load.

Special uses

Communities in Davis and Weber Counties ultimately will require
an additional 40,000 acre-feet of municipal water annually. The need
for this water is discussed in detail in chapter V1.

Migratory bird refuges on the east shore of Great Salt Lake are in
need of additional late-season water.

WATER UTILIZATION

Simulated project operations, based on periods of critical supply,
have shown that with effective operation of project facilities, irrigation
farming would be expanded, increasing municipal demands would be
met without shortage, and power production would be increased—all
without detriment to present water users.

Water exchanges

Through a series of water exchanges the source of supply of about
29,000 acres in the Weber delta area would be changed without any
adverse effect on present irrigation operations. These lands derive
most of their existing water supply from the Weber River (excluding
the Ogden River) and Echo Reservoir. Under the project they would
derive their water from Willard Reservoir on the lake shore and from
the enlarged Pineview Reservoir and Magpie Reservoir on Ogden
River. Thus Weber River flows and Echo Reservoir storage water
would be available for diversion to the Weber and Davis aqueducts
for distribution to the foothills and benchlands.. The exchanges,
which would be required for successful operation of the project, would
involve the transfer of a mean annual amount of 76,300 acre-feet of
water including 22,100 acre-feet of storage water in Echo Reservoir.

Weber River storage

Project storage reservoirs at the Perdue, Lost Creek, and Jeremy
sites on the upper Weber River would be utilized to regulate surplus
Weber River flows and, in conjunction with Echo Reservoir, to regu-
late water derived from the exchange. The regulation would permit
complete development of lands in the area above Echo Reservoir,
the lands bordering Lost Creek, the lands in Morgan Valley, and all
lands west of the Wasatch Mountains serviceable from the Davis and
Weber aqueducts. Regulation provided by these veservoirs would
also permit the project to satisfy municipal requirements of Davis
and Weber County communities. With construction of the Weber
and Davis aqueducts, the 5,000 acre-feet of Echo storage water
belonging to Davis County, which is now unused, could be delivered
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to lands in the county. Thus this water is considered as part of the
new project supply.

"~ Perdue Reservoir would be operated so that power for irrigation
pumping could be produced at the Perdue power plant at the down-
stream toe of the dam. Production at the existing Riverdale plant
of the Utah Power & Light Co. would be reduced by project operation
as the Weber-delta exchange would eliminate the need for releases
through this plant during most of the irrigation season. Project
operation would not materially affect the water releases through the
Weber plant of the Utah Power & Light Co.

A run-off forecasting system would be initiated and, when dangers
of floods occurred, storage water would be released from the reservoirs
to provide space for flood flows. Reservoir water thus released would
be rediverted downstream for storage at the Willard Reservoir.

Ogden River storage

The Magpie and the enlarged Pineview Reservoirs on the Ogden
River would meet irrigation requirements of lands in Ogden Valley
(Huntsville area) and of lands extending west of the Wasatch Front
from the Ogden River north to Brigham City. Part of the storage
facilities would be used to regulate surplus Ogden River water for
exchange purposes in the Weber-delta area. By partially meeting
the exchange requirements, these facilities would reduce the require-
ments for pumping from Willard Reservoir.

Project operation would increase, by 10,000 acre-feet annually,
flows through the Pioneer plant of the Utah Power & Light Co.
Releases from Magpie Reservoir would be used for the production of
energy at the Magpie power plant, located at the toe of the dam.

The large amount of storage capacity on Ogden River would provide
effective control of floods in the river reaches below the dams. Co-
ordination of the reservoirs on the river with those on Weber River
also would provide flood protection in the area below the confluence
of the two streams.

Lakeside storage

Willard Reservoir would store and regulate winter power releases
from upstream reservoirs, surplus high flow not regulated by upstream
reservoirs, and return flow from upstream diversions. The flow of
the Weber River remaining after all upstream uses would be diverted
at the Slaterville diversion dam and conveyed to the reservoir by the
Willard gravity canal. Water would be pumped from the reservoir
through a mean head of 80 feet to irrigate a maximum of 28,300 acres
of project lands. In addition it would be utilized with Ogden River

storage to effect an exchange in the source of supply for 29,000 acres

of delta lands.

Willard Reservoir could enhance the operation of upstream reser-
voirs for both flood control and power. When necessary to reduce
upstream reservoir storage to provide adequate flood control, the
released water could be captured in Willard Reservoir and then
pumped from the reservoir for subsequent irrigation use. The
releases to the reservoir, which would be made in the winter and early
spring, could be routed through the existing Weber, Riverdale, and
Pioneer plants. The net effective power head on either the Ogden or
Weber River exceeds 400 feet. As the pump lift out of Willard Reser-
voir is only 80 feet, project operation would result in a net energy
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increase as well as in a saving of the water released to provide upstream
flood protection. Willard gravity canal, with a capacity of 800
second-feet, would also help alleviate flood damages on the lower
Weber River below Slaterville diversion dam.

Wasatch Front stream and ground-water development

Surplus Wasatch Front stream flow would be utilized for both
irrigation and municipal purposes during the months of April, May,
and June, thereby reducing the demand on project storage during
that period. Part of the run-off, approximately 11,100 acre-feet,
would be diverted from streams south of Ogden River by the Davis
aqueduct and conveyed to heads of various municipal and irrigation
systems. The remainder of the water, approximately 5,900 acre-feet,
would be obtained from streams north of Ogden River and would be
diverted directly from the streams to adjacent nonirrigated lands.
Lands and municipalities furnished run-off from the Wasatch Front
streams in the spring would receive their fall and summer requirements
from project storage.

Ground water developed by the project would be used for irrigation
in the delta area, thereby reducing the demand on storage. Most of
the water would be commingled with storage water in the distribution
canals and thus it would be so diluted that it would be suitable for
irrigation use. .

Regulation for special uses

The project would be operated so far as practicable to conserve fish
and wildlife values and to provide opportunities for recreational
developments. Although a detailed plan:of integrating these special
water uses in the project has not been completed, the addition of four
new upstream reservoirs, the enlargement of another, and the creation
of a large 10,000-acre fresh-water lake would undoubtedly provide
excellent opportunity for the development of recreational facilities.
It may also be practicable to incorporate into the reservoir-operation
plan operation procedures that would be beneficial to fish and wildlife.

Large quantities of return flow, made available by the installation
of an extensive drainage system and the irrigation of a large acreage
of benchlands previously nonirrigated, could be diverted into the
Farmington and Ogden Bird Refuges, increasing their value. The
simulated reservoir operation study of Willard Reservoir indicates
large spills would occur in 3 out of every 4 years. Undoubtedly the
water lost through these spills could be regulated to provide additional
late-season fresh water for the Bear River Migratory Bird Refuge
north of the reservoir.

Project operation study

Operation studies for the project, simulated over the study period
1928-47, are given in the tables on the following pages. The studies
are based on the estimated yields of the reservoirs which would store
flows of the Weber River system and estimate yields of the Wasatch
Front streams and of ground-water sources. Only water surplus to
prior rights is considered in the studies. The studies indicated that
with project operation irrigation shortages of less than 10 percent
would have occurred in each of the years 1931, 1934, and 1935 with
an average shortage for the study period of less than 2 percent. The
municipal water would be delivered on demand with no shortages
permitted in the operation studies.



Weber Basin project: Weber River Reservoir operation study (excluding Ogden River)

Perdue Reservoir: Total

Echo Reservoir:! Total capacity,

Lost Creek Reservoir:

Jeremy Reservoir: Total

capacity, 50,000 acre-feet; ot Total capacity, 20,000 capacity, 35,000 acre-
active capacity, 45,000 g’% :g;;g::: i project capacity, |  gore feet; active capacity | feet; active = capacity, Wasatch
acre-feet y 20,000 acre-feet 30,000 acre-feet Exchange
Front Ground water:
streams: water: Projecf
Water year Spills tll%tierﬂeep- Esti]:(r!u;ted diversions
Project and Project Project Releases| Project ?orows y;ﬁojec? satisfled
sifﬂ{able Re}g;nses s{]orl‘:lge Spoglhle reill%alies Rerlg;ises s%lorage S%g;iable Relg‘{‘s‘?s s{]orl%ge S}o‘&able t(}r X sg)rage project use excthge
ow old- | inflow old- ow old- | inflow | projec: old- use
project | o yer I;g;ie‘f project | ;ver project | ouer over
voir
4.7 5.0 47.1 41.2 0 31.3 0 15.4 12.8 L7 6.5 2.2 33.1 14.0 6.0 53.0
22.1 12.6 4.9 38.2 19.3 38.9 0 14.5 5.2 15.3 3.5 2.2 32.1 14.0 6.0 53.0
1.6 19.8 26.7 27.1 14.8 41.9 0 - 3.8 5.2 13.9 .5 2.2 31.4 ? 8.0 6.0 56.0
0 26.7 5.0 8.1 21.7 30.8 0 0 15.4 0 0 7.8 24.1 3.0 6.0 56.3
13.0 13.0 5.0 27.1 8.0 35.1 0 121 9.0 8.1 2.7 2.2 24.6 14.0 6.0 53.0
29.9 16.8 18.1 2. % 11.8 38.9 0 3.3 5.2 6.2 0 2.2 22.4 14.0 6.0 53.0
0 18.1 5.0 7.5 13.1 24.8 0 0 10.9 0 0 18.3 6.0 3.0 6.0 56.3
.3 8.3 22,0 26.7 3.3 35.0 0 .6 5.8 0 0 8.5 22,0 8.0 6.0 56.0
31.9 5.0 289 46.6 0 31.3 0 18.7 10. 2 8.5 22.7 4.8 19.9 14.0 6.0 53.0
23.6 12.6 39.9 42.5 7.6 38.9 0 12.3 5.2 15.3 16.2 2.2 33.1 14.0 6.0 53.0
15.7 7.6 45.7 53.3 4.9 33.9 0 13.7 7.2 13.3 5.5 5.2 30.1 14.0 6.0 53.0
1.9 19.8 27.8 27.1 14.8 41.9 0 6.2 5.2 14.3 5.1 2.2 33.0 8.0 6.0 56.0
) 21.4 6.7 15.2 16. 4 31.6 0 1.0 5.2 10.1 0 12.5 20.5 8.0 6.0 56.0
3.3 5.0 5.0 25.0 0 25.0 0 0 5.8 4.3 0 15.5 5.0 14.0 6.0 53.0
14.7 12.6 7.1 36.8 7.6 38.9 0 4.5 5.2 3.6 8.5 22 11.3 14.0 6.0 53.0
25.6 19.8 12.9 27.1 14.8 41.9 0 11.1 5.2 9.5 10. 4 22 19.5 8.0 6.0 ~56.0
32.7 10.3 35.3 39.1 5.3 38.9 0 4.8 5.2 9.1 0 2.2 17.3 14.0 60 53.0
16. 2 13.0 38.5 27.1 8.0 35.1 0 9.0 12.0 6.1 5.7 2.2 2.8 8.0 6.0 56.0
12.2 12.6 37.4 36.6 8.3 38.9 0 14.9 5.2 15.3 15.0 2.2 33.1 14.0 6.0 53.0
15.0 16.8 35.6 27.1 11.8 38.9 0 5.2 5.2 15.3 .9 2.2 3.8 14.0 6.0 53.0
284.7 276.8 474.6 606. 5 191.5 711.9 0 156. 1 146.3 175.9 103.2 101.2 452.1 222.0 120.0 1,084.6
14.2 13.8 23.7 30.3 9.6 35.6 0 7.8 7.3 8.8 5.2 5.1 22.6 1.1 6.0 54.2

1 Use of Echo Reservoir predicated upon exchange of water and Davis County right.

2 Reservoir drawn below inactive capacity due to successive years of low run-off and need to supply municipal demands.
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Weber Basin project: Ogden River Reservoir and Willard Reservoir operation studies
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The water-supply studies have been conservatively made, particu-
larly with respect to existing rights. Although senior rights would
be satisfied under the plan herein presented, there are definite indica-
tions that some holders have rights to more water than is required
for beneficial irrigation. Upon the initiation of a basin-wide plan to
conserve the remaining water resources, the present irrigators will be
urged to be more conservative in their water use. More efficient
irrigation practices would not only permit more efficient and economi-
cal development of the basin but would also conserve the plant nu-
trients of the soils and reduce the rapidly increasing drainage problems.
Since these studies were intended to formulate a completely sound
project plan, they were not based on the assumption that improved
farm practices would be adopted. Adoption of such practices, how-
ever, would greatly enhance the project.

Use of facilities

Willard Reservoir would be operated only for irrigation purposes.
The other reservoirs, including Perdue, the enlarged Pineview, Mag-
pie, Jeremy, and Lost Creek Reservoirs, would be operated for joint
use. Wasatch Front stream flow would be developed for joint munici-
pal and irrigation use. Ground water, however, would be developed
only for irrigation purpeses.

As shown by the simulated project operation studies, the anticipated
average yield from joint-use reservoirs and surplus Wasatch Front
stream flow would be 89,000 acre-feet annually. The yield would
be less, however, in extended periods of low run-off years. There-
fore, in order that the ultimate municipal demands of 40,000 acre-
feet could be met without shortage, as provided in the project plan,
approximately 50 percent of upstream storage capacity would have
to be reserved exclusively for municipal use.

Davis and Weber aqueducts, the only conveyance facilities that
would be used jointly, would be utilized for distribution of irrigation
and municipal water during the irrigation season and exclusively for
use of municipal water during the nonirrigation season.



CHAPTER VI
MUNICIPAL AND DOMESTIC WATER

The increases in population in the area west of the Wasatch Front
since 1940 have taxed municipal and domestic water supplies to the
limit. Demands on present supplies are particularly heavy in the late
summer months. In many areas lawn and garden 1irrigation has been
restricted to a rotation schedule, park and cemetery irrigation has been
sharply curtailed, and emergency supplies for fire protection are
dangerously low because of the constant load on distribution systems.
A serious shortage has not occurred in the last few years only because
precipitation and run-off have been abnormally high. If a drought
period occurred comparable to that of 1934, its effects would be
serious. More water is required to supplement existing supplies to
provide for the needs of the increased population. A reserve supply
also is necessary to permit future expansion.

Because of the severity of the water-supply conditions, communities
of Davis and Weber Counties west of the Wasatch Mountains, formed
the Davis-Weber Counties Municipal Water Development Associ-
ation. The association employed a consulting engineer to investigate
water-development possibilities. The findings of these investigations,
essentially the same as the findings of the Bureau investigations, are
discussed in a report issued by the association entitled Davis-Weber
Counties Water Development, dated February 1949.

PRESENT DEVELOPMENT
Sources of supply

All water resources of the area, including supplies from surface
streams, artesian wells, pump wells, and springs, have been almost
fully developed. As pointed out in chapter V, only surplus surface
run-off in the spring and a limited amount of ground water are avail-
able for further development. Present sources of supply for com-
munities in Davis and Weber Counties west of the Wasatch Front
are discussed in the following paragraphs.

Surface.—The municipalities of Bountiful, Centerville, Clearfield,
East Layton, Farmington, Fruit Heights, Kaysville, Layton, Laytona,
North Ogden, and Woods Cross obtain all or a portion of their supply
from the streams which drain directly into Great Salt Lake from the
Wasatch Front. The late-summer flows of these streams have been
fully appropriated under irrigation and municipal rights. Even if
irxu-'tigation rights were condemned, the late-season flows would not be
sufficient to meet municipal requirements. Surplus spring flows
could not be stored for late-season use as no suitable reservoir sites
exist on these streams.

Ogden derives a minor portion of its municipal supply from Wheeler,
Colfwater, and Warmwater Creeks—tributaries of the Odgen River.

Artesian.—Artesian wells are the major source of water for Ogden.

59
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Many residences west of Odgen in Weber County obtain their supply
from privately operated wells. The supply for Ogden is obtained from
an artesian basin beneath Pineview Reservoir which is tapped by a
system of 47 wells yielding an average of 15,000 acre-feet annually.
The output of the wells is conveyed to a steel collection tank beneath
the reservoir. From the tank the water is conveyed through Pine-
view Dam to the main which extends down Odgen Canyon to the city.
Much of the artesian water obtained west of Ogden contains excessive
concentrations of chlorides, iron, and hydrogen sulfide, and is of poor
quality for municipal use.

Pump wells.—Pump wells serve Ogden, Woods Cross, Bountiful,
Centerville, Clearfield, Sunset, Syracuse, West Point, Riverdale, and
Roy. Ogden pumps from three wells—two at the municipal airport
and one within the city limits. Although demands on the Ogden
City system have markedly increased since 1940, drafts from these
wells are restricted as there is danger of salt contamination from
adjacent areas. Water from the well that supplies the town of Woods
Cross has a total hardness of 500 parts per million, a high degree of
hardness for domestic use. There is danger of bacteriological con-
tamination in this well as it is being recharged by waste water from
the Bonneville Canal which diverts water from the Jordan River.

Springs.—Water is obtained from springs for Kaysville, Layton,
South Weber, Ogden, Roy, Uintah, and Farmington. To recharge
their springs Kaysville, Farmington, and Layton divert water from
Wasatch Front streams onto spreading areas. The total yield from
spring sources does not exceed 6 cubic feet per second.

Facilities

Water-storage facilities of the various communities in the area are

listed in the following tabulation:

Estimated Storage Estimated Storage

Town 1948 popu- capacity Town 1948 popu- capacity

lation (gallons) lation (gallons)
Bountiful ... 5, 500 4,732,000 || South Weber_____.____. 360 48, 000
Centerville__.___._.____ 1, 100 240, 000 unset LLLICL S0 800 100, 000
(877710717, R (S 5,000 1,600,000 || West Point._.._ 700 3, 000
East Layton.___.._..___ 210 50,000 || Woods Cross. - 300 150, 000
Farmington._.___.______ 1, 600 587,000 || North Ogden._. 1, 500 120, 000
Fruit Heights. ... ______ 150 75,000 || Ogden City- .. 60, 000 60, 000, 000
Kaysville.. Jz 1, 800 650,000 || Riverdale.__ 800 250, 000
Laytonl. . L.de. 300 o 3,600 750, 000 () B Oy - 5 S, 4,400 1, 250, 000
L V00 7T Wik oo 360 30,000 || South Ogden.__________ 3, 600 1, 100, 000

Several communities in Weber County west of Ogden do not have
centralized distribution systems. These communities are Warren,
Marriott, Harrisville, Far West, Slaterville, Hooper, Plain City,
West Weber, Wilson, Taylor, and Kanesville.

ANTICIPATED NEEDS

Communities outside of Davis and Weber Counties in the project
area are stable rural towns not appreciably affected by population
increases or industrialization. Therefore, they are not expected to
experience shortages in municipal water supply. Population and
industrialization, however, are expected to continue to increase in
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Davis and Weber Counties and to result in continuously heavier
demands on the municipal supply.

The anticipated annual water requirements in the Davis-Weber
area are summarized in the following table. They are based on an
estimated average per capita requirement of 250 gallons a day, the
average amount of water presently used per capita in Ogden. They
are also based on population trends that were estimated from data
compiled by the Bureau of the Census and from other studies of
population trends in the western United States.

Water re- ‘Water re-
Year Population quirement Year Population uirement
(acre-feet) acre-feet)
172, 498 20, 300 175, 000 49, 000
2111, 000 31, 100 180, 500 50, 520
116, 000 32,480 184, 000 51, 520
139, 000 38, 920 187, 000 52, 360
154, 000 43,120 189, 500 y
166, 000 46, 480

1 Reported by Bureau of Census, U. S. Department of Commerce.
1 Estimated by Bureau of Census, U. 8. Department of Commerce.

The demand for 1940 was met by the available supply. Therefore,
since no significant amount of water has been developed since that
time, the supply for 1940, or 20,300 acre-feet, is considered the amount
of water now available. With that entire supply available throughout
the projected period, the additional quantities of water shown in the
following tabulation would be required for municipal use:

New re- New re-
quirement quirement
Year (acre-feet) | Year (acre-feet)
O 990 e X et 28, 700
11, 100 | 2000-- 30, 240
12, 180 (2010_- 31, 220
18, 620 | 2020 32, 060
22, 820 | 2030 33, 760

26, 180

The actual requirements for additional municipal water are expected
to be higher than those shown in the preceding tabulation as reductions
probably will be made in the present available supply. The supply
probably will be reduced by several thousand acre-feet by the year
2030 and thus the ultimate requirement from project sources is estimat-
ed at 40,000 acre-feet annually. Reductions in the present supply
are likely as some sources are in danger of contamination by bacteria
and high salt concentrations. Under project development municipali-
ties whose water could not be treated would tend to reject their
present supply for the high-quality project water. Some communities
may find it more economical to utilize the project water and thus
reduce the pumping from wells. The municipal requirements are
not expected to be increased beyond 40,000 acre-feet unless some
agricultural lands are converted into residential areas. In the event
of such a conversion, the irrigation water appurtenant to the land
would be sufficient for the domestic needs. At a per capita require-
ment of 250 gallons per day, the annual supply of 3.0 acre-feet of water
allowed each acre of irrigated land in Weber and Davis Counties would
support 10.7 people.
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POTENTIAL DEVELOPMENT

The additional municipal water required in communities in Davis
and Weber Counties west of the Wasatch Front, up to the estimated
ultimate requirement of 40,000 acre-feet, would be provided as needed
by the Weber Basin project. The water would be developed by the
Bureau of Reclamation from surplus spring run-off of the Weber
River System and Wasatch Front streams and would be delivered by
the Bureau to turn-out points along the Davis and Weber aqueducts.
(In the present tentative plan the treatment plants would be located
at the aqueduct turn-out points.) Development of the water by the
Bureau and delivery to the aqueduct turn-out points would be ac-
complished through joint use of all project storage and aqueduct
facilities, except Willard Reservoir and its appurtenant works.

Treatment of the water and distribution beyond the aqueduct
turn-outs to points of use would be the responsibility of a water users’
organization and the municipalities. The Davis-Weber Counties
Municipal Water Development Association has outlined a plan for
these operations. Chief features that would be constructed and the
various areas that would be served are shown on the map on the
following page. The cost of treating the water and conveying the
supplies from the turn-out points to the municipalities is estimated at
$15 per acre-foot or 4.6 cents per 1,000 gallons. This estimate is made
by the association and is based on local financing with 40-year bonds
and a small district tax levy. Additional costs of distributing water
within the municipalities and replacing and extending existing lines
would average around $16 per acre-foot, or 5 cents per 1,000 gallons,
as indicated by records of the water departments of Ogden, Bountiful,
and Layton. Thus on the basis of the above estimates, the total cost
of treating the water and distributing it beyond the aqueducts to
points of use would amount to around $31 per acre-foot or 9.5 cents
per 1,000 gallons. The cost of supplying water through Bureau
facilities to the aqueduct turn-out points is duscussed in chapter XI.

In its report, which is appended, the United States Public Health
Service recommended that all water destined for municipal use be
treated by coagulation, sedimentation, rapid sand filtration, and post-
chlorination. Such treatment would be given by the facilities con-
templated by the water development association.

Alternative source of supply

As an alternative to the municipal water development included as
part of the Weber Basin project, an independent single-purpose
system could be constructed to }urnish water to the treatment plants
of the municipalities. To provide an annual yield of 40,000 acre-
feet of water, such a system would require 133,000 acre-feet of storage
capacity at the Pineview, Perdue, and Jeremy sites on the upper
reaches of the Weber River and tributaries. Two separate aqueducts
would be required to deliver water from the reservoirs to the treat-
ment plants, which would be located at the same sites as planned for
the Weber Basin project. One aqueduct would head at the enlarged
Pineview Dam and convey water to a treatment plant and an inter-
connecting system that would serve Ogden and other small com-
munities in°- Weber County north of the Weber River. The other
aqueduct, which would parallel the potential Weber and Davis aque-
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ducts, would serve two treatment plants and an interconnecting
system to Davis and southern Weber County communities. Costs
of the independent development would total approximately $23,300,-
000 as shown below.

Storage:
erdue Dam¥._ . .. ... _ ISy eysteewe s o Lo ool L $9, 400, 000
Enlarged Pineview Dam._ 2 . o e e emimsmmGe e 2, 350, 000
et Bt WO T T NI, 1 N RO S S . 2, 560, 000
NUBTORENE. 0 e Shh o o Lo SROR R WD B Ll it 17, 310, 000
Diversion and conveyance works._ _ - __ . ___________ 8, 990, 000

peldron adi i entiguop LI sshulant opeq naiwoliol - 23, 300, 000



CHAPTER VII
POWER

The power market area considered in the report, as shown in the
map on the following page, includes 11 counties in the northwestern
portion of Utah, 3 counties in southeastern Idaho, and 1 county in
southwestern Wyoming. This area corresponds to subarea ITI-A-2
of the Federal Power Commission’s Power Market Survey covering
the Bureau of Reclamation’s region 4. The power market and supply
data in this chapter have been based on the Power Commission’s
survey although certain modifications have been made to incorporate
more recent information.

PRESENT DEVELOPMENT

As of December 31, 1947, the area had a total installed generating
capacity of 419,538 kilowatts, including 177,281 kilowatts of hydro-
electric capacity, 231,012 kilowatts steam-electric, and 11,245 kilo-
watts internal combusion. The Utah Power & Light Co. had an
installed hydroelectric capacity of 169,780 kilowatts or 96 percent of
the total hydroelectric capacity. Most of the company’s hydro-
electric capacity is installed on the Bear River in southern Idaho and
northern Utah. The main steam-electric plants in the area are those
of the Utah Power & Light Co. at Salt Lake City and Orem and those
of the Kennecott Copper Corp. and the Geneva Steel Co. at
Magna and Geneva, respectively. The plants of the latter two in-
dustrial firms operate in parallel with the Utah Power & Light Co.
and make surplus energy available for the use of the utility. In-
ternal-combustion plants are operated by the municipalities of Logan,
Murray, and Bountiful, the largest plant being located at Logan. .

The Utah Power & Light Co. system is interconnected with the
system of Telluride Power Co. to the south of the market area and
with the systems of the Idaho and Montana Power Cos. to the north.
Considerable energy has been imported in the past from the Idaho
and Montana Power Cos. In recent years, however, importations
have been steadily decreasing until they are now limited almost en-
tirely to the spring and summer months. During the fall and winter
months, especially during the peak hours of the day, energy is now
exported from the area to Idaho and Montana.

The market area is traversed by numerous transmission lines, most
of which are owned and operated by the Utah Power & Light Co.
The lines interconnecting the company’s system with the Montana
and Idaho Power Cos. are operated at 161,000 volts and 132,000
volts, and the main trunk lines of the company are operated at 132,000
volts. Subtransmission lines are operated at 44,000 volts.

The following tabulation indicates the power and energy require-
ments and supply in the market area for the year 1947.
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Utilities Industrials Total

Power (kilowatts):

ReQUITeMONTS..c. ol - sosx somm s snmsipmnduwal 5P 203, 000 1124, 000 327, 000

B Lo BT i et e e o el 192, 554 137,125 329, 679

Surphiz misapply i) Aol L e Ll LR (10, 466) 13,125 2, 679
Energy (1,000 kilowatt-hours):

Requirements 1, 049, 800 1683, 000 1, 732, 800

Net assured capability .. 714, 452 1, 088. 732 1,803, 184

Surplus in supply. (335, 348) 405, 732 70, 384

1 Industrial generation for own use.
2 Dependable capacity minus the necessary reserves.

Nore.—Parentheses () indicate a deficiency in supply.

As shown by the table there was a surplus supply in 1947 of 2,679
kilowatts and approximately 70,000,000 kilowatt-hours. According
to reports of the Utah Power & Light Co., a net of 2,200 kilowatts
was being exported to the Idaho and Montana Power Cos. at the time
of its 1947 peak demand, indicating that the capacity in the area was
being used to its fullest extent. During the same year, however,
there was a net import from Idaho and Montana of approximately
299,000,000 kilowatt-hours, indicating that during off-peak periods it
was more desirable to import energy rather than to generate energy
in the area’s steam-electric plants.

Euxisting plants in project area

Five power plants are operating in the project area, including the
1,700-kilowatt internal combustion plant owned and operated by the
city of Bountiful, the 1,020-kilowatt hydroelectric plant owned and
operated by Brigham City, and the Weber, Riverdale, and Pioneer
hydroelectric plants owned and operated by the Utah Power & Light
Co. Information on the latter three plants, all of which would be
affected by project operations, is given below:

Average an-
Installed BETLIEDY Water | nual genera-
Plant capacity right tion for 1938
(kilowatts) (s?cosd- tl° !947&51'
: : eel clusive (kilo-
Static | Effective watt-hours)
L e LRSS T . 7 e (YT 2, 500 185 138 365 19, 680, 000
b2yt PN e L e o R Bl e o 3,750 199 197 300 14, 820, 000
Pioneer. LAY 2 SNSRI LU0 ) SRR - P 5,000 423 419 200 22, 960, 000

The average annual power production shown for the Weber and
Riverdale plants would be reduced with full operation of the 1938
power contract made between the United States, the Weber and
Provo River Water Users’ Associations, the Utah Power & Light Co.,
and the Utah Light & Traction Co. This contract, which has not
been fully operative to date, was made to permit the necessary
diversions from the Weber River to the Provo River for the develop-
ment of irrigation under the Provo River project. Power capacity
and energy losses occurring at the Weber River plants of the Utah
Power & Light Co. as a result of operations under the contract are
to be compensated by increased production at the Provo River plants
of the company or by replacement from other sources.
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POWER REQUIREMENTS

Market area requirements

The power requirements of the market area have been increasing
steadily since the depression years of 1932 to 1934. The 1933 require-
ments were 82,500 kilowatts and 437,000,000 kilowatt-hours, and the
1947 requirements were 327,000 kilowatts and 1,733,000,000 kilowatt-
hours. The increase in requirements from 1933 to 1947 was approxi-
mately 300 percent or an average of 10.3 percent a year.

Electric power requirements are expected to continue to increase in
the future. A substantial increase in industrial consumption is
expected as plans exist for the establishment of numerous plants in
the area to fabricate the steel produced and to process the area’s
mineral resources. Commercial, rural, and residential consumption
also is expected to increase because of the increased population and
the increased use of electrical equipment and appliances.

Based partly on past trends and partly on anticipated conditions in
the market area, estimates have been made of the area’s electric
power requirements for the years 1950, 1960, and 1970. Estimates
of the power supply available for these years have also been made.
In making estimates of power supply consideration was given to
possible reductions in supply through the aging of existing generating
equipment and to anticipated increases in supply through additions
to existing generating plants. The largest addition anticipated
would be made by the Utah Power & Light Co. which has announced
plans to install 240,000 kilowatts of steam-electric capacity, 200,000
kilowatts in Salt Lake City and 40,000 kilowatts at Orem.

The estimated power requirements, estimated net assured capacity,
and amounts of additional power required are shown in the following
tabulation for the years 1950, 1960, and 1970:

1950 1960 1970

Power (kilowatts):

Reauipamenteiees. Lo oo iunnodos e LSO 385, 000 635, 000 915, 000

Notiaguired capacity TYI0NT 1 ORI L e ccaaateae 378, 000 531, 000 502, 000

Additional'supply needed. ... . . lc e ciccannhens 7,000 104, 000 413, 000
Energy (millions of kilowatt-hours):

Requirements 1,925 3,113 4,450

Net assured capability.__. 2,111 3, 261 2, 597

Additional supply neede (186) (147) 1,854

1 Dependable capacity minus the necessary reserves.
Nore.—Parentheses () indicate surplus in supply.

As shown by the above tabulation, power and energy produced
from facilities contemplated in the area in 1970 would fall short of
demands for that year by 413,000 kilowatts and 1,854,000,000 kilowatt-
hours. The deficiencies would have to be met either by the construc-
tion of additional generating plants by utilities and industries in the
area, by importation from outside of the area, or by the construction
of hydroelectric plants on Government projects.

Project pumping requirements
* The four pumping plants and numerous well pumps included in
the project development would require approximately 17,127,000

kilowatt-hours annually. The power would be required from June
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to October, inclusive, as the plants would operate only during the
En%f,tlon season. Requirements of the individual plants are shown
in the tabulation below:

L

Qu?gti? b%l Amnnnal elec-

water ¢ energy

Capacity

Plant pumped an- A requirements

nually Sacre- (kilowatts) (kilowatt-

feet, hours)

Willard 82, 250 5, 500 11, 025, 000
8P LR T e e Sl Dt il ! 18,770 430 592, 000
Weber. 3, 565 400 1, 320, 000
Davis T Eg o L 7,660 1,110 3, 620, 000
b,V e T D TR S 12, 000 160 570,000
FPOBRNECE R e e e s ha et el - B ooz st agd 124, 245 7, 600 17,127, 000

; 120 pumps each requiring approximately 8 kilowatts for pumping ground water.

In accordance with the act of April 16, 1906, any power developed
by the project would have to be used first to supply the requirements

of the pumping plants. Any surplus power not required by the .

plants could be sold commercially.

PROJECT POWER DEVELOPMENT

Project power facilities
As outlined in chapter II, hydroelectric power plants would be
constructed in connection with the Magpie and Perdue Dams under
the Weber Basin project to provide energy for irrigation pumping.
Estimated operating data for the Magpie and Perdue plants are
given below:

Energy generation (1,000

Mean oper- Installed kilowatt-hours)
Plant ating head capacity
(feet) (kilowatts)

Average year | Adverse year

Mdgpléz: L1211 00LL R B IO QLA 210 3,000 13, 200 8, 900
Perdue...... 190 3,000 15, 200 12, 800
Total. .. 6, 000 28, 400 21, 700

Consideration was also given to construction of hydroelectric plants
at other points on the Weber River, including a plant at Gateway
about 10 miles southeast of Ogden. The plans for developing hydro-
electric power at other sites were abandoned, as studies indicated that
the plants would be financially infeasible at present day costs. These
potentialities may prove desirable when they can be integrated with
hydroelectric plants of the potential central Utah and Colorado
storage projects which are planned to serve the same general power-
market areas. Future conditions will determine the advisability of
including other hydroelectric power plants in the comprehensive river
development plan.

The Bureau of Reclamation'would retain ownership and operate the
hydroelectric plants on the project.

Since the {)roject area is traversed biinumerous interconnected

transmission lines of the Utah Power & Light Co., a Bureau trans-
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mission system to interconnect the project power plants and serve the
pumping plants would necessarily parallel the power company’s
existing lines. In view of this situation and in view of the fact that the

roject power plant capacity which can be economically justified is
ess than the peak load of the pumping plants, it has been assumed
that the plants would be connected with the company’s 44 kilovolt
lines and that suitable arrangements could be made with the company
for transmitting energy over its lines and for supplying the balance of
the energy needed by the pumping plants. The map on the following
f)age shows the contemplated project power plants and transmission
ines as well as the existing power facilities in and near the project area.

Project power operation

About 16,700,000 kilowatt-hours would be produced by the project
power plants during the irrigation season in an adverse year. With
allowances made for transmission and operational losses, about
15,000,000 kilowatt-hours of this energy would be available for use by
the pumping plants. In an average year about 17,200,000 kilowatt-
hours would be produced during the irrigation season and, with allow-
ances made for losses, about 15,500,000 kilowatt-hours would be
available for use at the pumping plants. Thus in an adverse year
about 2,000,000 kilowatt-hours would be needed from the power
company to meet the pumping requirements and in an average year
about 1,500,000 kilowatt-hours would be needed.

To compensate the power company for the capacity and energy
required from its system and for the use of its transmission facilities,
energy from the project plants would be furnished the company during
the nonirrigation season. In an adverse year the amount of energy
available for the company from the project plants, with allowances
made for transmission and operational losses, would be approximately
4,800,000 kilowatt-hours and in an average year the amount available
would be approximately 10,750,000 kilowatt-hours.

The terms of an exchange agreement with the power company
would be subject to negotiation. It has been assumed for purposes of
this report, however, that to compensate the power company the
project would supply the company 3 kilowatt-hours of nonirrigation
season energy for 1 kilowatt-hour of irrigation pumping energy.
Thus in an average year 4,500,000 kilowatt-hours would be provided
the company, leaving 6,250,000 kilowatt-hours available for com-
mercial sale. The following tabulation shows the estimated distribu-
tion of the energy that Woulgd be produced by the project power plants
in an average year:

Kilowatt-hours

Supplied to project pumping plants___._________________________ 15, 500, 000
Off-pumping season energy supplied to power company in exchange

for pumping Seas0N €NergY o iccccccmcmmemem 4, 500, 000

Transmission and operational losses_____________________________ 2, 150, 000

Surplus energy available for commercial sale____ _________________ 6, 250, 000

Potal = li e i il o enn A BTl Caprd B9 e, e in MTIE 1 ) 28, 400, 000

During the nonirrigation season in an adverse year sufficient project
power would not be produced to compensate the company at the
assumed rate for all the power required in the irrigation season. Thus
the 4,800,000 kilowatt-gours of surplus energy in the nonirrigation
season would be provided the company as compensation for 1,600,000
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kilowatt-hours of additional energy needed in the irrigation season.
The remaining 400,000 kilowatt-hours required in the irrigation
season would be purchased from the company.

Cost analysis

At the assumed rate of 7 mills a kilowatt-hour, energy purchased
from the Utah Power & Light Co. in an adverse year would cost
approximately $2,800. Since the surplus energy produced in the
project plants is nonfirm, it would have an estimated commercial
value of 2.5 mills per kilowatt-hour making an annual revenue of
$15,625 from the sale of project power in average water years. With
allowances made for payments to the power company in adverse
years, the average annual net income from the sale of surplus energy
1s assumed to be about $15,000. _

Based on a repayment period of 58 years the annual cost of facilities
for providing pumping energy would be about $106,625 including
costs of construction, operation, maintenance, and replacements.
This cost is equivalent to approximately 6.2 mills per kilowatt-hour
for irrigation pumping energy. With an allowance of $15,000 made
for annual revenues from the sale of nonfirm energy, the cost of the
power facilities would be $91,625 annually or approximately 5.3 mills
per kilowatt-hour. This cost per kilowatt-hour is considerably lower
than the prevailing rate in the area for pumping energy, the cost
ordinarily being 7 mills per kilowatt-hour for a load similar to that
required for the project. The lower cost of the power and the need
for additional generating capacity in the area, as discussed previously
both indicate the desirability of constructing the Perdue and Magpie
power plants as features of the Weber Basin project.

Since the power plants would be constructed to provide pumping
energy and in an adverse year no energy would be available for
commercial sale, the total costs of the plants would be allocated to
irrigation and the revenues from the sale of excess energy produced
at the plants would be credited toward repayment of irrigation costs.

Effect of project on existing plants

With project operation the flow available to the Utah Power &
Light Co.’s Pioneer plant on Ogden River would be increased by
approximately 10,000 acre-feet annually. This increase would be
caused by the added storage capacity provided in Pineview Reservoir
and the increased irrigation releases in Ogden River below the reser-
voir. Because of the irrigation exchange which would permit much
irrigation water presently flowing through the company’s Riverdale
plant to be used upstream, the supply to this plant would be reduced
by approximately 37,000 acre-feet annually under project operation.
The flow through the Weber plant would not be materially changed
with the project, the probable effect being a slight increase in the
water available during the irrigation season.

The anticipated effect of the project on the generation of the
Pioneer and Riverdale plants is shown in the following tabulation.
Also shown are the actual energy production of these plants for the
years 1938 to 1947 and the possible production at the plants with the
1938 Provo River power contract in operation. The estimates of
production under project operation are based on the assumption
that the power contract would be in full operation. It is assumed
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that only a negligible increase in generation would be realized at the
Weber plant with project operation and therefore information on this
plant is not included in the tabulation below:

Thousands of kilowatt-hours

Pioneer Riverdale

Actual energy production 120, 665 14,820
Possible production with Provo River contract in force_..._.________________ 120, 665 11, 560
Estimated production with project in operation. .. __________________________ 23,830 6,400
Increase due to project operation. _ . 8165 | 2on.msis
Decrease due to project operation.._____.________ eay 5,160

! Represents actual energy production less energy produced from irrigation water purchased in transit.
It has been assumed that such water will be unavailable in future years.

To compensate for the decrease in generation at the Riverdale
plant, the project plan provides for the payment of a lump sum to the
Utah Power & Light Co., the payment to be made at the time of the
first depletions in the water supply available to the plant. The
amount of a fair payment, which should be sufficient to return the
revenue that would be lost by the company, is tentatively estimated
at $290,000. This amount represents the annual value of the power
that would be lost through project operation amortized over a 25-year
period at 2.5 percent interest. The energy value, estimated at the
rate of 3 mills a kilowatt-hour, was amortized over a 25-year period
as the plant could be expected to have a useful life of about 25 years
after the time project operation is expected to be started. The
estimated payment to the power company is a tentative figure and
may change as a result of negotiations with the company. It is
included in this report as a part of the project construction cost and
is allocated for payment by the irrigators.

The increase in net revenues from the Pioneer plant as a result of
project operation is expected to amount to approximately $9,000
annually. The increase is estimated on the basis of an assumed value
of 3 mills a kilowatt-hour for the energy produced. Although the.
actual rate at which the energy could be sold would have to be deter-
mined in negotiations with the power company, the assumed cost per
kilowatt-hour is considered justified as it is approximately the same
as the fuel costs per kilowatt-hour at steam-electric plants operating
in the area. Agreements with the power company regarding the
increase would be on a short-term basis, subject to renegotiation with
changes in irrigation and power developments.




CHAPTER VIII
FLOOD CONTROL

The Bureau of Reclamation’s studies of flood control, particularly
with respect to magnitude-frequency relationships, were based on
information contained in a memorandum on flood damage and pro-
tection issued in October 1948 by the Corps of Engineers, United
States Army, Sacramento district. Information of the Corps of
Engineers was utilized as it was derived from techniques and standards
comparable to those used by the Bureau of Reclamation. It is
quite probable that in the near future, before the flood-control
program outlined in this report could be accomplished, the Corps of
Engineers might undertake such measures as straightening, deepening,
or clearing the present river channel or building levees and wasteways.
Such measures would not conflict with, nor duplicate, the flood-control
plan contemplated in connection with the Weber Basin project.

PRESENT FLOOD DANGER

In years of high winter precipitation and abnormally high spring
temperatures, snow melt from the hich mountain ranges results in
damaging floods, particularly along the middle and lower reaches of
the river system. The project area is rarely deluged with concentrated
rainfall, and at no time of record has any serious flood due to rainfall
been experienced along the main channel of either the Weber or the
Ogden Rivers. Occasional summer cloudbursts cause short, high-
intensity floods in the smaller steep tributaries, but these floods have
only minor effect on the flow of the major tributaries. Only rainfall
which occurs at the same time as the spring snow melt need be con-
sidered in the flood-control studies. Protection against a snow melt
flood would provide ample protection against a rainfall flood with a
similar frequency.

The portions of the project area subject to the severest flood damage
are those adjacent to the Weber River downstream from Morgan and
adjacent to the Ogden River downstream from Pineview Dam. In
Weber Canyon snow-melt floods threaten the main line of the Union
Pacific Railroad which lies only a few feet above the normal river
flow, United States Highway 30-S, oil and gas lines, a power plant, and
transmission facilities, and communication lines serving the industrial-
ized area west of the Wasatch Front. The highly developed delta
lands west of the Wasatch Front also are in danger of extensive damage.
The Corps of Engineers estimates the potential annual flood damage
in the project area under present conditions at $188,900. This
estimate is based on potential damages in various reaches of the
Weber system as shown in the following tabulation:

71
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Flood damages and change of land use !

Direct Improved
Description damages ? land use 3 Total
‘Weber River:
Reach 1. Head of river to Weber-Provo diversion canal____ $700
Reach 2. Weber-Provo diversion canal to Echo Reservoir. 500
Reach 3. Echo Reservoir to Lost Creek....___._.._________ 200
Reach 4. Lost Creek to Morgan_-________ _ 2, 700
Reach 5. Morgan to Gateway..........._... ... X 30, 500
Reach 6. Gateway to junction with Ogden River.._______ 29, 600
Reach 7. Junction with Ogden River to Ogden Bay Bird
Hefuges . erioce saudooasdal e Srapiitis 98, 500
Ogden River: Reach 8. Ogden River below Pineview Reservoir. 13,300
BSouth Fork Ogden River: Reach 9. Potential Magpie Reser-
voit to- Pinaview Reeryolr. oo cpesefinoguolboinsal« rds é 4,900
East Canyon Creek: Reach 10. East Canyon Dam to Weber Lo
, 300
188, 900

1 Adjusted to represent prospective future economic conditions (average annual values).
3 Adjusted to 1939-44 price level.

HISTORICAL FLOODS

Peaks, volumes, and frequencies

No permanent stream gaging stations were established in the area
until 1903. Some stream measurements, however, were recorded as
early as 1889 and from that time until the stations were established
intermittent records were obtained on both the Ogden and Weber
Rivers. Data obtained from stream flow records in years of flood
conditions are shown in the following table. Although no recorded
data are available for 1876, 1884, and 1893, newspapers and other
local sources indicate that severe floods occurred in those years, with
the heaviest damage being experienced in 1893 in the area below the
confluence of the Weber and Ogden Rivers.

Magnitude of historical flood flows

Maximum

Maxix(lll;g? }"requiency Maloana }?requ_ency
mean daily | of maximum of maximum
Station Years |00k (second- | mean daily ‘igé’;gﬂﬂggg volume °
feet) peak (years) acre-foot) (years)
CLOWRY. | . Al A 1896 7,980 61 1394.0 29
Ogden._. 1907 2, 862 9 61.5 6
Ogden.... * 2,252 4 180.4 9
Plain Cit; s 7, 580 9 693.0 52
teway . 6, 570 10 402.3 31
oG TR ) it | sl el | e el 7,27C 8 442.0 14
Ogden._ .. 3,430 22 180.8 83
Gataway = lor sroodecine o sunussiopless g 4,180 2 190.3 28
o e, Wiy el lokimecylion dr. - Lo 6,050 4 368.0 10

1Total run-off May and June.
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POTENTIAL FLOODS

Flood peaks and frequencies

Expected flood peaks and frequencies based on historical flood flow
records are summarized in the following table:

Peak discharge magnitude-frequency relationships

Number of times in 100 years Weber River at South Fork (i%gil; Weber | Lost Creek
discharge may. be equaled of Ogden bl River at | at Devils
or exceeded Plain City | Gateway River Pineview Coalville Slide

p W RN | L BRI TS e 10, 200 6, 300 1, 800 4,300 3,250 1, 550

9, 500 5, 800 1, 690 3, 900 3,000 1,430
8, 300 5,000 1, 490 3,350 2, 650 1,270
7,300 4, 400 1,320 2, 900 2,370 1,140
6, 200 3,700 1,140 2,450 2,050 970
5, 800 3, 500 1,050 2,300 1,930 910
4,100 2,350 740 1,700 1,520 630

Flood volumes

On the basis of Geological Survey stream-flow records, probable
flood volumes and frequencies were estimated to determine the storage
capacity that would be required for control of major floods in the area.
The estimates made are shown below:

Volumetric magnitude-frequency relationships
[Unit=1,000 acre-feet]

Total discharge in excess of channel capacity
Ngxigclgar of times bln lOOa]y%ars e e e
arge may be equaled or e iver a gden
S e [south, Fork| LostCrck
ow :
Coalville | Gateway ! |Plain City !| Pineview River Slide

69.6 194.6 270.0 84.0 26.9 4.2
51.0 152.0 200.0 65.5 19.8 20.5
26.5 79.6 120.0 41.0 10.9 16.0
6 0 0 0 0 6.0
0 0 0 0 0 .1

0 0 0 0 0 0

1 Flows in excess of safe channel capacities in these reaches often occur for prolonged periods, sometimes
in excess of 60 days.

63961—50———6
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FLOOD STORAGE PLAN

The plan for controlling potential floods is based on the supposition
that a reliable run-off forecasting system would be instituted. When
danger of floods occur, storage waters would be released from the
Weber and Ogden River Reservoirs to provide space for flood flows.
The released water would be recaptured in the downstream Willard
Reservoir. The following table shows the project storage that would
be available for flood control and the quantities of floodwater that
would have to be withheld to protect the various river reaches from
maximum floods that might be expected to occur as often as once in
50 years.

Flood storage plan

[Unit=1,000 acre-feet]

Cumu-
Total lative
excess | storage Flood | ypeon. | Excess
discharge| capacity Reservoir furnishing storage frequency trollable storage
at lower | above capacity in 100 water capacity
end of [lower end years available
reach! | of each
reach
____________________ Not controllable. ... o oo do| 0 20200
51.0 50 | Perdue..________ 2
53.7 124 | Perdue, Echo___________. ¢ 2
45.0 144 | Perdue, Echo, Lost Creek_________ 2
152.0 179 | Perdue, Echo, Lost Creek, Jeremy. 2
1.0 IWde. B0 an e e o i b gl 2
200.0 331 | Perdue, Echo, Lost Creek, 2
Jeremy, Pineview, Magpie.  |........_.
65.5 152 | Pineview, Magpie....________..___ 2
19.8 60 | Magpie__..._____ - 2
5.5 35 | Jeremy...... “ 2
18.7 Dok e b R i L S 2

1 Total volume which could not be safely carried by present channels during flood season.

Project operation would reduce the flood damages in the area by
an estimated $161,351 annually. Probable reductions in damages in
the various river reaches are shown in the following table:

Total annual flood damages preventable by project

Direct |Improved Direct |[Improved
damage | land use damage | land use
0 Reach8_ $10, 640
$251 Reach9_

110 Reach 10

Reach11.__

20,
20,
5,

8888




CHAPTER IX
DRAINAGE

As shown by the semidetailed land -classification discussed in
chapter IV, drainage would be essential to the reclamation of 31,700
acres of nonirrigated land and 7,000 acres inadequately irrigated.
These lands, nearly all of which are delta lands near the western
boundary of the project, have a high-water table because of seepage
from higher irrigated areas and can now be used only for pasture.
These lands, among the first to be developed by settlers in the area,
once yielded excellent crops and were abandoned only because of the
rising water table. .

Drainage systems in the project area have usually been limited to
small tracts of land. The smali systems have been successful in areas
where there are natural drains or breaks in the topography of sufficient
depth to dispose of the drainage water. Many individual farm-drain-
age attempts have failed on the larger and flatter areas because of the
difficulty and expense of constructing long channels to provide outlets
for the farm drains.

Only two small drainage districts have been formed within the
project area. Known as Davis County drainage districts Nos. 1
and 2, these were organized to serve 2,000 and 190 acres, respectively.
District No. 1 served the delta lands west of Bountiful. Although
the drains apparently were successful, the district failed financially
several years after it was organized, principally because a supply
of irrigation water was not provided for the drained lands. District
No. 2 serves land west of Farmington and is still functioning after
30 years of operation.

GENERAL DRAINAGE CONDITIONS

The bench and foothill lands near the Wasatch Mountains, having
relatively steep slopes and being composed of the coarser lake deposits,
have excellent natural drainage characteristics. Irrigation water
applied to these lands seeps freely into the subsoil and then flows
west toward Great Salt Lake. Some of this water finds its way into
artesian aquifers, particularly in areas near the mountains. The
remainder of the water is restricted in its downward movement by
impervious layers and is forced to flow to the west, generally parallel
to the land surface. The velocity of the flow is reduced as the water
reaches the flatter and more impervious delta lands near the lake.
As a result a seeped condition exists in these delta lands and in many
places during the fall and winter months the water level reaches the
land surface. The fact that the ground water is highest during
November and December indicates that several months elapse before
seepage from water applied on the bench and foothill lands reaches
the delta area.
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Numerous artesian wells from which a partial irrigation supply is
obtained exist in the delta area. Many of these wells are not closed
during the nonirrigation season and the water is wasted on the land
surface, thus aggravating the seeped condition.

DRAINAGE INVESTIGATIONS

Ground-water observation wells were established throughout the
area in need of drainage. These wells were placed at or near section
corners and above and below breaks in the topography along section
lines. A study of ground-water profiles, prepared from periodic
water surface-elevation readings in the observation wells, was made to
determine the required position and depths of drains to intercept
ground water seeping from higher lands. The direction of ground-
water flow was determined from ground-water contour maps super-
imposed on topographic maps. Depth-to-ground-water maps for
maximum and minimum fluctuations of the water table were prepared
in order to determine the relative drainage requirements throughout
the area.

PLAN FOR DRAINAGE

Under the Weber Basin project a system of main drainage channels
would be constructed approximately as shown in the map on the
following page. These channels would serve as collectors for farm-
drainage systems and would intercept seepage water coming from
higher lands. The farm drains are not included in the project plan
but would be constructed on an individual or cooperative basis by the
landowners. The cost of the farm drains has been considered in the
economic studies as part of the land-development costs.

Channels provided as part of the project would have a total length
of about 115 miles. About 40 miles of these channels would be
formed by cleaning and enlarging existing natural drainage channels
and 15 miles would be formed by enlarging constructed drains that
are too shallow for efficient use and that have not been properly
maintained. The remaining 60 miles would be new drainage channels.
For the new drains rights-of-way would be purchased through land
that is presently of low agricultural value.
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CHAPTER X
AGRICULTURAL ECONOMY

PRESENT AGRICULTURAL ECONOMY

Lands in the area with a full water supply are highly productive
and are among the most intensively cultivated areas in the State.
To permit intensive production on these lands, however, irrigation
and crop production have been restricted to a limited area. Only
with additional irrigation and with drainage can the entire arable
area be brought to full productivity.

Crops and livestock

The delta lands near the western boundary of the project which
would be reclaimed by drainage now have only a limited use for pas-
ture. The bench lands west of the Wasatch Front produce a variety
of crops, including fresh vegetables, alfalfa, cereal crops, and intensive
row crops such as canning peas, tomatoes, sugar beets, potatoes, and
onions. The foothills are devoted primarily to fruit and truck crops
while the high mountain valleys are utilized for irrigated pastures
and for the production of hay and feed grains.

Practically all types of livestock are kept in the project area.
Although varying in importance in different sections of the area, live-
stock and livestock products provide a significant part of the farm
income in the area as a whole. Because of crop limitations, extensive
commercial dairying operations in the higher mountain valleys and
on the bench and delta lands to the west are carried on. The average
dairy farm supports about 10 to 12 milk cows. Commercial poultry
and hog raising are of minor importance in the area. Most of the
farmers keep dual purpose poultry and maintain small flocks of 50
to 100 hens. Beef cattle and sheep are generally found only on farms
in the higher mountain valleys.

The major sources of farm income in the area are shown in the
following tabulation:

Percent of income
Source of income
E:Pd%xr . | Davis | Morgan | Summit | Weber
Tdvestoekl-du A3, ALt SADILCIVALEEL) Said _11) D¢ 12.4 4.4 26.0 25.7 5.0
Dairy produets._..._______.__._. S 9.0 8.0 27.7 39.1 17.1
Poultry and poultry products. . . 4.4 2.4 5.4 8.5 4.7
Other livestock produets.....__. .5 .3 3.7 3.7 .6
Field crops........ 59. 4 47.9 25.6 7.9 45.3
Vegetables.._.____. 3.9 16.7 O & IR 6.0
Fruits and berries. 5.8 i L1 Ve (| RO | IS 9.1
Selteulioing - ko 8 ke s B 4.6 9.6 6.2 15.1 12.2

1 Includes figures for the entire county although only part of the county is included in the project area.
(&4
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Markets

Farmers of the Weber Basin area are favorably located with respect
to markets. Perishable products, such as whole milk, fresh eggs,
fruits, and vegetables, are consumed almost entirely in the local area
or in immediately adjacent areas. Fourteen canneries in the Weber
area process most of the tomato, pea, and sweet cherry crops. Other
plants in the area, including sugar beet factories, flour mills, meat
packing plants, creameries, and cold storage plants, process farm
products and distribute them through national markets. Practically
all truck and berry crops are marketed through the public market in
nearby Salt Lake City or through roadside stands adjacent to the
individual farms. Dairymen find ready markets for their products,
principally in Salt Lake City and Ogden.

Livestock is shipped both east and west, with most of the sheep
and feeder cattle going to such markets as Denver, Kansas City, and
Omaha. Milk cows and some beef cattle, particularly fat cattle, go
to California. The Ogden Union Stockyards rank first, west of
Denver, in total livestock receipts. They are second in the Nation
in sheep receipts.

Farms and farmers

Of the total 1940 population (90,000) in the project area, 61 percent
was classed as urban and 39 percent as rural. Of the rural population
52 percent was classed as rural farm and 48 percent as rural nonfarm.
This indicates that only 21 percent of the population is actually
engaged in farming. Since the 1940 census the population of the
area has increased significantly. Practically all of the additional
population is en%aged in nonagricultural activities although many
are living in rural areas.

Project farms generally contain a farmstead in town and several
noncontiguous parcels of land located at various distances from the
farmstead. The farmer, therefore, usually operates more than one
class of land.

Most farmers own and operate their own farms, the percentage of
tenant operators being relatively small. The agricultural census
shows 10 percent of the operators in the area were tenants in 1945,
as compared to 14 percent in 1940, 17 percent in 1935, and 14
percent in 1930.

Stze of farms
Within the project area there is a material difference in the intensity
of land use; consequently, there is considerable difference in the size
of full-time farms. Some intensively cultivated full-time truck crop
farms in the vicinity of Bountiful include 10 or 12 acres, while in part
of the project area some farms, cultivated much less intensively, ap-
roach 160 acres in size. Because of the difference in intensity of
and use, acreage per farm is not necessarily the best measure of size
of farm. It is, however, the only measure available that can be
readily applied to all farms. Nearly 90 per cent of the farms are less

i
’.
1
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than 100 acres in size. At least 70 percent of the farms are less than
50 acres in size, while about 20 percent contain less than 10 acres.
The average size of farm, as shown in the 1945 Census of Agriculture,
is 30 acres in Davis County, 65 acres in Summit County, 64 acres in
Morgan County, and 25 acres in Weber County.

Within the project area only about 12 ownerships contain more
than 160 acres, the amount of land in single ownership that could be
furnished project water under reclamation law. These ownerships
involve about 7,000 acres. Nearly half the land, however, is held
by a corporation which has expressed its willingness to dispose of
excess holdings.

Off-farm employment

Off-farm employment, especially in recent years, has had a tremend-
ous effect on the economy of farmers in the project area. Industrial
expansion in this area has resulted in many farmers obtaining a few
days to nearly full-time employment away from the farm.

The 1940 Agricultural Census shows that for the year 1939 ap-
proximately 40 percent of farm operators in the project area were
employed off their farms. The average time worked off the farm for
those reporting was 143 days. Roughly 17 percent of the work
consisted of work on other farms, while 83 percent consisted of non-
farm work. Based on a 1939-1944 average farm wage rate of $3.50
a day, an average of $600 was earned annually by farmers who re-
ported off-farm work in 1939.

Finance

Land values vary considerably in the project area and depend
principally on such factors as water supply, type of soil, and location
with respect to towns, industrial areas, and transportation facilities.
Some of the better irrigated agricultural lands in the Davis-Weber
area sell for as much as $400 an acre, while the presently undeveloped
arable lands in the project area usually sell for not more than $5 to
$10 an acre unless sold for building lots.

The per-acre assessed valuations of various classes and types of
agricultural land are shown below. Past assessed valuations have
generally ranged from 35 to 50 percent of the real value.

Assessed valuation of farm lands

Irrigated land

Dry-farmed| Grazing
County land land

Class A Class B Class C Class D

$120-$180 $80-$120 $70 $35-840 $20-$40 $5-$50
120 80 40 20 20-40 3
81 Chat ' ¢ 24 8 12-20 1-3
60 50 40 15 7-10 3
120 80 40 20 20-40 3

1Estimated; includes only that part of Box Elder County within project.
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The 1945 assessed valuations of all agricultural land in the various
counties of the project area are shown below:

1945 assessed valuation of agricultural land

County:
Davis by soler o4 JUUIERG ) 0 010 VYL fadnge_ G DITE b $12, 583, 501
RoxiElderd . cordedamon ST duade olan aoxa tnarene o 1, 800, 000
0 Fory o o) A el et ok I g i o BB i R 2, 214, 320
SUMMILE - O oty AT SLELIES Pl . LTUD, AFSEL S0, A RS T 4, 544, 934
WEhar L NTS - L TN e IR E S TS NS IV NN, AT 18, 078, 732

1 Estimated; includes only that part of Box Elder County within project.

Most farmers are paying their taxes when due. In 1945 no farms
were sold for taxes, and in the past several years only occasional small
tracts of farm land, usually less than 1 acre in size, have been sold
for taxes. All counties are free of any bonded indebtedness.

-Banks in the various communities of the project make operating
loans to farmers when needed. Additional credit is obtained from the
Federal Land Bank, Production Credit Administration, Farm and
Home Administration, insurance companies, and private individuals.
The general credit of farmers is considered good.

In 1940, the last year for which published records are available,
approximately 54 percent of farms in the project area were mort-
gaged. The average farm mortgage debt was $2,860 for farmers
operating their own units. The farm mortgage debt, however, has
been reduced nearly one-half since 1940.

A field survey shows that most of the irrigation companies along
the Wasatch Front are debt-free. The few having indebtedness are up
to date on payments. All irrigation companies on the Weber and
Ogden River system are free of indebtedness except for indebtedness
to the Government for the construction of the Weber and Ogden
River projects. Payments on these projects are based on 40-year
repayment contracts and all payments are substantially on schedule.

Relief problems

Approximately 7 percent of the population in the project area re-
ceived some sort of welfare assistance in 1940. Four percent of the
1940 population received assistance in 1944 and 4.5 percent in 1946.
A recent report of the State public welfare service states that the high
rate of industrial employment has virtually wiped out the unemploy-
ment relief phases of the welfare program. The report further shows
that employable persons, representing 27 percent of the State’s
public assistance caseloads in 1939 represented only one-half of 1
percent of the case loads in the periods 1942—44 and 1944—46.

ANTICIPATED AGRICULTURAL ECONOMY

~ With adequate irrigation and proper drainage, arable lands, now
idle or only partially productive would provide the additional farm
produce needed in the area. The demand for farm-produced foods
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has increased markedly in recent years because of the increased popula-
tion. At the same time some farm land has been taken out of pro-
duction and used for housing developments or military establish-
ments, thus reducing the amount of farm produce available.

Type of farming

The cropping pattern on new lands developed under the project is
expected to follow in a general way the pattern on adjacent areas with
a full water supply. Yields and cropping patterns probably would
not be stabilized until from 2 to 8 years after the project water was
made available.

More than 75 percent of the foothill area along the Wasatch Front
is expected to be devoted to fruit and truck crops. Although this area
is ideally situated with respect to Utah’s largest fresh milk market, its
adaptability to fruits and vegetables, and the demand for such produce
in the vicinity encourage farmers to specialize in the cash crops. Prob-
ably 1 cow and about 50 hen flock would be maintained for family use
on the average foothills farm.

Feed and cash crops are expected to be produced on nearly 80
percent of the bench lands. About 10 to 12 dairy cows would be sup-
ported on each farm on these lands because of the farms’ proximity to
the fresh milk market and the adaptability of the lands to the produc-
tion of feed. Because of the availability of feeds, farm chicken flocks
with about 100 hens could be economically raised.

Practically the same pattern of farming anticipated for the bench
lands is expected to be followed on the delta lands that would be re-
claimed by drainage. With project development dairying and feed
cr(ﬁp production would continue to predominate in the high mountain
valleys.

The availability of additional feed crops in the project area would not
markedly affect the numbers of beef cattle, hogs, and sheep normally
raised. Because of the increased feed supply, however, more sheep
and beef cattle could be fattened for maket. The additional feeds
would assist in stabilizing the livestock industry, especially in periods
of drought.

Improvements required

The extent of improvements required as a result of project develop-
ment would differ in various sections of the area. Many farm units
which would be served are already established. Little more than
cleaning or rehabilitating of existing farm laterals and control structures
would be required on lands which are irrigated or which have previously
been irrigated. The dry-farmed land and undeveloped lands would be
divided into economic irrigation farm units and each unit would require
an entire lay-out of farm buildings, farm laterals, control structures,
and a domestic water system. Undeveloped lands are generally
covered with sage brush, oak brush, or salt grass and would require
clearing and leveling prior to delivery of water. Much of this un-
developed land is owned by farmers with small developed farms and
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would be incorporated in existing farm units, resulting in farms of more
economic size. Individual farm drains would be installed by the farm
operators in the delta lands reclaimable by drainage.

Lands brought into production as a result of the project would
increase in value thus broadening the tax base. It is possible that
with this increased valuation increased tax levies would not be neces-
sary to meet the public service needs of the area.

Settlement

The 70,400 acres of new land that would be developed by the project
are practically all in private ownership. Development of this acreage
would permit the formation of about 1,500 new farm units and the
expansion of many existing units. In the fruit-truck crop area on the
foothills, where about 16,100 acres of the undeveloped land are located,
about 500 of the new farm units could be established and many existing
units could beexpanded. In the dairy-cash crop area on the bench and
delta lands where about 51,300 acres of the undevloped lands are
located 1,000 new farm units could be established and other units
could be expanded. The 3,100 acres of new lands in the mountain
valleys are expected to be incorporated into existing farm units with
project development.

REPAYMENT

Studies of water users’ ability to pay irrigation costs have been
based on the established and accepted farm budget method of analysis.
Through this method payment capacity was estimated by the develop-
ment and analysis of budgets for representative farms and the projec-
tion of the results to the area under study. Payment capacities were
determined both for conditions expected ‘‘without’’ project develop-
ment and “with’’ project development. The difference in the two pay-
ment capacities, less irrigation operation and maintenance costs, was
taken as the amortization capacity or the amount that the irrigation
water users could pay toward capital costs of the project.

Repayment studies were made for four representative types of farm
organizations in the area, namely, a 20-acre fruit-truck crop farm on
class 1 and 4-F land on the foothills area, a 43.5-acre dairy-cash crop
farm on class 2 and 4-P lands on the benches, a 40-acre dairy-cash
crop farm on class 2 and 4-P lands in the delta area, and a 60-acre
dairy-field crop farm on class 1, 2, and 4P land in the mountain valleys.
Budgets for these representative farms included in detail the antici-
pated income and expenditures for a year of farm operations. In the
analysis both farm budget income and expense items were based on
193944 prices, which is believed to be indicative of average price over
an extended period in the future. Summaries of the budgets made
are given on the following pages. These farm budget summaries
show in detail the anticipated cropping system, crop yields, livestock
and livestock production, and farm product sales. Also shown are
the itemized farm operating expenses, including operation and main-
tenance costs and the value of farm-furnished living, and a financial
summary.
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The land in the ‘“Delta area’ will require a full supply of irrigation
water and has been analyzed on the basis of new land and new farms.
The rest of the new land 1s expected to be largely absorbed into existing
farm units since this land is widely scattered throughout the project
area. If a farm were to be composed entirely of new land, the esti-
mated repayment per acre-foot would be less than the average of all
lands which included lands requiring only a partial supply. For this
reason, an additional farm budget summary has been prepared on the
basis that the land in each area required a full irrigation supply. This
analysis demonstrates that land requiring a full supply cannot pay
as much per acre-foot as land requiring only a supplemental supply.



Farm budget: Summary of income and expenses

[Land, class 1 and orchard; acres, 20; type, fruit and truck; condition, “without”’; area, foothills]

Production Disposition
e Pel;‘e:e!;t * A 1939-44 Total Famil Sall
o amily ales
Unit Yield Total price valus Feed tibe value
5.5 1l 3.0 3.3 $12.00
5.5 1 i 6.0 6.6 2.00
5.0 1.0 150 150 1.30
7.5 15 2.2 3.3 112.00
6.0 12 150 180 1. 30
2.5 .5 $220 $110 220.00
4.0 .8 3.1 2.5 60. 00
3.5 iy A L5 11 65. 00
8.0 il I B 2.5 4.0 76.00
3.5 W ol sead 10.5 7.4 15. 00
3.5 C e [ 3.1 2.2 56.00
23. 5; E 7g ..... 4.0 (2.8) 4.28
1.0, .2)| Value $275 $55 275.00
40.5 8.1 | Animal unit per month | 8.1 2.00
and waste__. 5.0 110 1.5
Bubfatal. . ot 100.0 B IR S o o S RS B8
Livestock Number Product
Butterfat...... 243 243 .56 136 38
Cull cows. 168 168 . 052 9 9
Yoalo 8. 70 70 . 1081 8 8
Chickens 7.2 360 .167 60 25
gRS. . o.s 9.0 450 .28 126 88
................................................................................ 339 168
................................................................................ 2,144 81 226 1,837

! Duplicated acreage,

HVIA ‘I0Erodd NISVE HEgEM



CURRENT FARM EXPENSES

(T ARt U B R N S $160
Taxes (35 mills).____________ < -1
Hired labor, 65 days, at $3.50_ .. _____ 227
Irrigation, operation, and maintenanee. . - ... v oecmemmeem e cceeeeeeenaaa 20
Crop expense:

.......................................................................... 63
Fertilizer_...________ 27
Baskets, liners, lugs. .. 63
BT 2 T R AR e Nt S SR N LR VTR e Ny 37

Livestock expense:
Purchased f 151
15
12
85
210
Depreciation and repairs on machinery............_____ 45
ce on buildings and improvements. 13
JOIOOLIOILY s romns 2 cousent ol abban, 16
Depreciation on orchard._.._________ 31
Other farm expenses, 2 percent of 8boVe. ... - - icieaes 26

COST OF LIVING

(571005 2000 1) it e et g i, st s e L e L SR
Home used products.
8 b 0 O L S S
UBRLL . < o oo smvin mansmw s g o 46 A w s g v St s S RS N o R 938
Receipts: FINANCIAL SUMMARY Farm budget
0D BaIE8 e a e $1, 669
Livestock
Farm privileges
U Y B e S T Rl B T e
Farm expenses.
I OB O T e e s A noe m e o et Do e S e S L 938
e i e T TR N || R R, X IS BRI, oy 938
Payent capacivy=par fammese 3 o L LI i . 0
Payment capacity DB A008.. -« ccaocin-wr s mumnbnsciroms snpmnuabss s s agetes 0

Work by:
(0] 070037 2 I S SRRty Sl ARty RSF S TS TETEEL | TR T RN e 185
Family.
Hired.

HVIA ‘I0Trodd NISVE SEIEM

g8



Farm budget: Summary of income and expenses
[Land, class 1 and orchard; acres, 20; type, fruit and truck; condition, “with”’; area, foothills]

Production Disposition
Crops Percent of Acres
area
1939-44 Total Family Sales
Unit Yield Total price valtie Feed S valde
10.0 2.0 3.3 66.0 $12.00 $79 [ 717 L s r e
10.0 2.0 8.0 16.0 2.00 =
15.0 3.0 2.2 6.6 112.00
15.0 3.0 150 450 1.30
10.0 2.0 150 300 1.30
5.0 1.0 $220 $220 220.00
5.0 1.0 3.1 3.1 60.00
5.0 1.0 15 1.5 65.00
10.0 2.0 2.5 5.0 76.00
5.0 1.0 10.5 10.5 15. 00
5.0 1.0 3.1 3.1 56.00
25. 0; (1 0; 4.0 4.0 4.28
1.0; (2 $275 $55 275.00
5.0 p Y ) Dl e ren e ] ES e it S| It £ SR
100.0 L RS TRCSD.  yy Lpeieiy ! SUTSNIERIY S W———
Livestock Number Product

3,572

1 Duplicated acreage.

98
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CURRENT FARM EXPENSES

Tnitoront G0t B8-3 PEIOADE . st uroinpininnrstnnanyenmsi b $222

Taxes (35 mills) .. ...____ 170

Hired labor, 144 days, at $3,50 504

Irrigation, operation and maintenance 60
Crop e :

86

50

135

.............. 80

140

15

12

Car (farm share) 125

Depreciation and repairs on buﬂdings and improvementu 210

Depreciation and repairs on machinery.________ 84

Insurance on buildings and improvements. 13

B3 T e e o~ i A 24

Depreciation on orchard...____._____ 67

Other farm expenses 2 percent of above. 40

Total... - - 2,037

INVESTMENT

B skt IS S0 S o B (Coler i 1| SR 4,060

DWBRINE. o v osnasirnisnrs 1, 440

Other improvements 1,083

Machinery and equipment . 589

TEVRMIOCRS. oo 50 b s 2%

Total..

(80T f 5, BTN DR L S A SRR e S ST
Home used products --
L7 i b L L R B L Y PR SR e LRy C R LY

Net income...
Family living allowance

Payment capacity per farm...
Payment capacity peracre.................

) 1 R o ey sy T oy
Livestock e

HVIA ‘L0Ero¥d NISVE dSd9EM
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Farm budget: Summary of income and expenses
[Land, class 1 and orchard; acres, 20; type, fruit and truck; condition “with”’; area, foothills; new land]

Production Disposition
oy Pe":g;t 4 i 1939-44 Total Famil Sal
y of amily ales
Unit Yield Total price valie Feed ke valie

5 S S SO A A R 10.0 TR el A . 3.3 66.0 $12.00
Pasture. 10.0 2.0 | Animal unit per month. .. 8.0 16.0 2.00
Cherries. 15.0 3.0 | Ton od 3 2.2 6.6 112. 00
Peaches. 15.0 3.0 k, 150 450 1.30
Apricots.....__.. 10.0 2.0 3 150 300 1.30

iscellaneous fruit. . 5.0 1.0 3 220 220 220. 00
Snap beans...... 5.0 1.0 X 3.1 3.1 60.00
Peas....... 5.0 1.0 8 1.5 L5 65,00
Cantaloup 10.0 2.0 X 2.5 5.0 76. 00
Tomatoes. . . 5.0 1.0 X 10.5 10.5 15.00
Sweet corn. - 5.0 1.0 5 3.1 3.1 56.00
Pea ensilage 1. 25. 0) (1.0) 3 4.0 4.0 4.28
Garden!___. 1.0) (.2) % $275 $55 275.00
1 e o L N ) 5.0 AT Ittt (L D0 W L e M carhion. 3| et

(2111507 e e g ity Ty 100.0 c Y RIS TN M L ettt 8 e o e o
Product
................................................................................ 3,572 128 226 3,008

1 Duplicated acreage.
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L——09—T9689

CURRENT FARM EXPENSES
TRTOTONS OORBBE B DTN o oo i e i
Taxes (35 mil
Hired labor, 144 daysat $3.50_ ... _.___
Irrigation, operation and maintenance. ... . __________
Crop expenses:

Baskets, liners, lugs. - .

Dusting and spraying
Livestock expenses: i

b ol R W e e T e

LB R ) e psisesioed 8.1 ¢
Depreciation and repairs on buildings and improvements
Depreciation and repairs on machinery. -
Insurance on buildings and improvements. . .. e

T e e o) Wil W vl ot |
Depreciation on orchard....__._____ L1
Other farm expenses 2 percent of above. . 24

Other improv: Bs oo
Machinery and equipment
Livestock....___.._.
Feed and supplies.

Total

COST OF LIVING
(8T T L0 1y e S S i S N I G S, o S il
Home used products...-
Use of dwelling.

Family living allowance. o 285.

Payment capacity per farm 210. 00

Payment capacity per acre 10. 50
Days

|28 ||§|als

HVIA ‘I0TLOYd NISVE dAIEM
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[Land, classes 2 and 4P; acres, 43.5; type, dairy farm; condition, “without’’; area, bench)

Farm budget: Summary of income and expenses

Production Disposition
o i mﬂt % Ane 103944 Total Famil Sal
o 'amily es
Unit Yield Total price Yaliie Feed e S
Alfalfa. 37.0 16.0 48.0 $12.00
5.0 2.2 66 .94
10.0 4.4 84 .94
5.0 2.2 2.0 2.00
5.0 2.2 92 .73
4.5 2.0 24 6.00
13.0 56 34 2.00
16.0 7.0 14 2.00
.5 .2 $55 275. 00
4.0 i e el ot - S 0. e Y IS N DO S
FIT1 20 T e s s 100.0 [ - ) Jf e e o, L 18 ) SRS SONE |R T| ER faieY
Livestock Number Product
D GoWs.. LA IR gy 9 243 2,187 .56
ull cows_ _ % 168 1,512 .052
VoAl o oeenase e 70 630 .1081
Milk cows, heifers. 80 720 093
Laying hens o 100 7.2 720 .167
Eggs....... el 10 1,000 .28
AT AT g T T St (RS L e ad e el U e e e i 1o M (GO 1y ) et e \miman o eelens VEL - ] el 171 1,668
Total R A e e o SR T v e A M o e B R [ 2,922 1,016 226 1, 680

06
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CURRENT FARM EXPENSES FINANCIAL SUMMARY

Tnterest coat at/d DoroenE. ... - ¥ SRt SRR B el e $249 Farm
Taxes (35 mills)_____________. 194
Bired'labar, O days ab #8505 2 00 0 Sl it 0
Custom work: Combine grain.____.___.________.______ 39
Irrigation operation and maintenance. ... ..o ceeeceeeaae 44
Crop expense: Seed ............................................................... 40
Livestock expense
Purchued Ieed ............................................................... 68
Veterinarian and supplies.............. 54 L
L) L e s e ycpeeai e et Y {210 a0 11 { e et spuom o) e pegiphgmps oot SO . O ety o2, - [ e ame, )

940

Car (farm share) Family living allowance...____.. 940
Depreciation and repairs on building and improvements. ———0
0

229
Depreciation and repairs on equipment_.._____._______ PATHOnt CODALILY. DET-IAHID oo civvvvensvinavwiaus wawaea e A e
gisutrggicte on building and improvements_.______________________________ Payment capacity Der 8Cre - .. oo cceocomeomann
ec

Dwelling._......_.
Other improvements_ . _._.___.__________
Machinery and equipment
Livestoc!

Cash, family.
Home used products
Use of dwelling.

HVIA ‘IL0Ero¥d NISVE HHIEM
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Farm budget: Summary of income and expenses :lg
[Land, classes 2 and 4P; acres, 43.5; type, dairy and cash crop; condition “with’’; area, bench]
Production Disposition
Crop Poarea | Aores 193044 | Total Family | Sal
0 os
Unit Yield Total Dirice valie Feed =roo il (o .
.............................. 31.0 13.5 3.3 44.6 $12.00 $537
Wheat. 5.6 2.4 34 8 .94 7 7
Barley. .. 6.9 3.0 50 150 .73 110 110
Ensilage ﬁ
T e O A e 4.8 2.1 14 20.4 6.00 176 8 i1 1] ettt | Shmariet o o
Peal. (8.0) (3.5).---- " e T . S 4 14.0 4.8 =
Pasture: =1
TUDRBEIAR . o o ek 16.1 7.0 8 56 2.00 112 112
Per t 15.0 6.5 4 26 2.00 5 L || R w
Tomatoes.. . 8.0 3.5 10.5 36.8 15.00 552 $552
Canning peas. - ......... 8.0 3.5 1.5 5.3 50.00 265 a3 265 g
R .5 o3 $275 $55 275.00 1S3 | R Sl A T A E
Farmstead and waste. 4.1 1.8 L =2 ] AR L ] | RS S T ] R e
Subtotal 100.0 ) R et - Y SN 8- STW IR (R SRR R RS 1,994 1,122 55 817 g
(=]
Livestock Number Product E
Dairy cows 11 243 2,673 .56 1,309 ™~
ull cows_ - Ebe 168 1,848 .052 96
eal ... 70 770 11081 8 g
Milk cows, heifers............__|[.._.. 80 . 093 82
S R TR S N R 100 7.2 720 .167 85 E
Eggs. . &0 10.0 1,000 .28 242
Sabtotalis Jodiruscv pstig o g sl < - el o St 1,987
G R L e s bsns i Y = £ 2,804

1 Duplicated acreage.

M;—@M_ T STy ——




CURRENT FARM EXPENSES

Interest cost at 3 percent._ $201
Taxes (35 mills) _ - ... ______ 258
Hired labor, 26 days at $3.50 91
Custom work: combine grain 34
Irrigation, operation and maintenance 137
rop expense: seed..._...___. 173
Livestock expens
REIINERPRELCIED . . o oo snssvansbnnnsnasiosmsnenrasbpusssonsossbosanstan 60
Veterinarian and supplies- - 33, 63
OIS s R N s sonisotbos asks
Oar (XA ) s e o e ie 222 35 205 4 5 SRR S L MRS N SRS R S IS LR TR S 125
Depreciation and repai.rs on buildings and improvements.
Depreciation and repairs on equipment. .. ... 99
Insurance on buildings and improvements. 14
TRORY LT L 24
Other farm expenses 2 percent of above. 32
Total.......- 1,660
INVESTMENT
Land ORI ST IR AL 1L el DO Bt 5,197
Dwelling...._________ 1,440
Other improvements_ ... 1,344
Machinery and equipment.. 704
Jivestook. -T2 SolT oot 1,020
Feed and supplies. ... . 224
el v el 9,929
COST OF LIVING
Oash, family_ ... 917
Home used roducts ..... 226
Use of dwe] 187
s P e 1,330

FINANCIAL SUMMARY

Farm pﬂvﬂeges_ -

Total
1 T T e e LR L T e e SR

Net ID00me <z cosssssmmsmncsasmamacsectonnnm s csais 5655555553
Family living allowance

Payment capacity per farm..._.......__

e T RS T R T L RS e

7 e R e TR ITER SRR A0 el RCSRIRS S SRR e S0 393
—

Wor(l; l:>y:t
e SR e T P She B TR ) MR B I ), e 261
Family. — 106
v o T o RO [ e 26
¢, PRSP R S R S — 393

HVIA ‘IL0Er0odd NISVE YHIEM
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[Land classes, 2 and 4P; acres, 43.5; type, dairy and cash crop; condition, *

Farm budget: Summary of income and expenses

th’’; area, bench; new land]

Production Disposition
iy Perge!g > i ' 193944 Total Famil Sall
0 y es
Unit Yield Total price value Feed b value
Alfalfa. et s ety 31.0 13.5 | Ton e 3.3 44.6 $12.00 $535 $537
5.5 BN RANNG. .. . oo sne s sp acnoms 34 82 .94 77 v | Sl o ot |
6.9 8.0 ...l -~ RS 50 150 .73 110 ;| e | Ao
4.8 L] TON...cunicmsscssnconasors 14 29.4 6.00 176 I8 Hsssarasidliowamanuas
(8.0) 3.5)]----- HO2225oT P00 eaid 4 14.0 4.28 60 60
16.1 7.0 8 56 2.00 112 1 3 S | B e
15.0 6.5 4 2.00
8.0 3.5 10.5 3 5.00
8.0 3.5 1.5 5 0. 00
.5 .2 $275 .00
4.1 j & g re eSO PN N SRS P
100.0 T T S e BB - o O ey
Number Product
BUIEIIRE. - -] Pouil. .coccnncaccnnona 243 2,673 .56 1,399
Cull cows ds 168 1,848 . 052 96
eal oRlcesns—eran 70 770 .1081 83
DK '00WS, BRHOrs. ..o -ooo o] acieanaacan Milk cows. 80 880 .093 82
Chickens....._._..__.__ Chickens...... 7.2 720 .167 85
B e e S e A e e T NESH R 10.0 1,000 28 242
Bubtotalic coleuis s asuuvalu il Srihe B TS o d Rt 1,987
R et T e ST = e e ) B I re e o 2,804

1 Duplicated acreage.
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' CURRENT FARM EXPENSES
Interest cost at 3 percent. ..

Taxes (35 mills

Hired labor, 26 days at $3.50..

Custom work: combine grain...

Irrigation, operation and maintenance. .

Crop expense: seed.

Livestock expense:
Purchase%?ecd. =

Veterinarian and supplies. -
Chicks

Car (farm SHAFSyIERR=ve wsars azp = .

Depreciation and repairs on building and improvi

Depreciation and repairs on equipment. ..

Insurance on building and improvements._. .

o e o e T DS s

Other farm expenses 2 percent of above

Total

INVESTMENT
Land

Dwelling. .
Other improvements

machinery and equipment

Livestock

Feed and supplies

L2 VT TSNS Y SR E 0 T R .
Home used products

Use of dwelling. %

Total...

FINANCIAL SUMMARY

Receipts: Farm budget
IR IO . it e e s e 0 T B e S A A A A $817.00
Livestock .. __.. — --- 1,987.00
Farm privileges. . - 413.00

Total_. 3,217.00

Farm expenses. - .. - 1 00

Net income VPR dreweeni SIS --- 1,611.00

Family living allowance. ... — 1, 330.

IR U gl )y Mo It g st e o | s ey 281. 00

Payment capacity per acre - - -.-....... e 6.

HVLA ‘I0Arodd NISVE JEIIM

g6



Farm budget: Summary of income and expenses
[Land, classes 1, 2, and 4P; acres, 40; type, dairy and cash crop; condition, “with’’; area, Delta]

Production Disposition
. Pel’::;t v viitind 1039-44 Total Famil Bal
o 'amily ales
Unit Yield Total price value Feed use value
Alfalfa 29.5 11.8 3.3 39 $12.00 $468 7§ SUCEENE R R E—"
Wheat i) A 6.8 2.7 33 89 .94 84 84
Barley. v 8.5 3.4 48 163 .73 119
Pasture:
Rotated 6.7 2.7 8.0
Permanent._ _ 19.0 7.6 5.0
1 ge. 7) %7 2.5
5.8) 2.3 4.0
6.7 2.7 14
9.5 3.8
5.8 2.3
.5 .2
7.0 2.8
BRIMOERIIEE. ¢ itirai snimmeans 100.0 ;Y| P |, S N W - 1 e
Livestock Number Product

Milk cows, heifers.
Chickens

1 Duplicated acreage.
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CURRENT FARM EXPENSES

Interest cost at 3 percent. $282
Taxes (35 mills) Lot 232
Hired labor, 12 days at $3.50 42
Custom work: combine grain o 24
Irrigation, operation and maint: RS S Gl e e B 109
g{oegteﬁnse: e A ik i e e S SRS e ety 118
v expense:
Purchased feed. ....... 335
N olerinarian ARG ARDNIER. oo s de -~ i —rrot vt nannmrnhsvapuanehesatnanans bws 60
L T T = et chrbnn et . 24
Oar (Iarm Bhare) . . e o eeeooee dssees = 125

Depreciation and repairs on building and improvements..........
Depreciation and repairs on machinery and equipment....
Insurance on building and improvements =5,

T e et g it MNP
Other farm expenses 2 percent of above

Total

INVESTMENT
Land
Bwsling ===
Other improvements.
Machinery and equip:
Livestocl

Cash, famil
Home usedyxwhwhl
Use of dwalﬁ’mz

Total

FINANCIAL SUMMARY

Receipts:
Crop sales 3
AVORIONK: T s i s o as e e e s e e A T e R i
P Y LIORaRE . it oe o o i i e i s S TR S 2 L . 00
4L e o L e USRS s, o 0 e e 3,300. 00
Farm expenses........... T 1, 741.00
Net income. ... S S I M e e s e 1, 559. 00
BT R L e eyes SRR e e R O = IR: L A | 1, 330.00
B 5 gL AL g o ey e e S e | 229, 00
PRYmMent 08PaCITY DAL GORO. . . oot lel cucmanaddd L nmadsgtan s mn s St 5,72
FARM WORK
Days
Crop. sl 0 SR N ORI D (oL normieles fo - et i) 138
Tivestoekyge L. - et Aovr L .. Ss et e 197
‘Miscollangugs. . ... F Iah tccaeciPl- - =1 14

HVIA ‘LOFroud NISVE HHIEM
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Farm budget: Summary of income and expenses

86

[Land, class 1, 2 and 4P; acres, 60; type, dairy and field crop; condition “without”; area, Mountain Valley]

Production Disposition
i Pm::gt 5 = 1939-44 Total Famil, Sal
of 'amily es
Unit Yield Total price Yaloe Feed 098 valie
41.8 25.1 2.1 52.7 $12.00
6.7 4.0 1.4 5.6 9.75
(48.5) (29.1) 1.0 29 2.00
9.2 5.5 24 132 .04
12.3 7.4 42 311 .73 W
4.7 2.8 40 112 .60 =
2.2 1.3 1.4 1.8 50.00 =]
(2.2) (1.3) 4.0 5.2 4.28
2.3 1.4 155 217 .62 o
13.0 7.8 5.3 41 2.00 >
.3 2 $275 275.00 [z}
7.5 e e D N e e e e e S E
100.0 QOO L o hsninsmnmanesn "y A ol SE et e -
=
Livestock Number Product 8
=
Dairy cows._. Butterfat... 1,127 a
Cull cows 79
Veal.__. 68
Milk cows, heifers. 67
Chickens_..._......... 85 S
Eggs... 242
Brood sow.. 10 E
Hogss.cunrvhamisiislaans 138
Sobtotalcqisiwu o papiuk sy pnlia]eapsancesoisizal 1,816
iy ¢ e SR ik I PR |t (B e oy b 2,141

1 Duplicated acreage.
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CURRENT FARM EXPENSES

Interest cost at 8 peroent. ...cceeecocaecacacacccaaccaarccncaeccccccacanae .- $285
Taxes (35 mills).... sl
Hired labor, 0 days at $3.50 0
Custom work:

Combine grain. _ ... - 108
Irrigation operation and maintenance. .- oo ooooeo. 60
Crop expense: seed.- 94

Livestock expense:
Purchased feed. . 62
Veterinarian and supplies gg
125
Depreciation and 229
Depreciation and repairs on machinery and equipment. s n
Insurance on building and improvi 8 s R 14
BIOORIOIY o oot ors s s iias s sh i dipnie a e = e m e mt e e = 1 16
Other farm expenses, 2 percent of above. = e 26
Uy S e e A bapen g et B Y o bt 1,337

INVESTMENT
Land e e 5,014
DWliE et , 440
Other improvements._ . ......... 1,311
Machinery and equipment........... o 502
Livestock ... 963
Feed and supplies. ... 287
Total - 9,517
COST OF LIVING

Cash, family 710
Home used product: 263
Use of dwelling. - ... ceee-- 187
Total 1,160

FINANCIAL SUMMARY

Receipts: Farm budget
(6 vy RS SN R S RS o SR i S A M e ~ $325.00
Livestock.......... ot 1, 816.00
Farm privileges 450.

oy I RGN o AT N S 2, 591. 00

arm eSO et a e iT 1,337.00

NeEMOOMO. . deis e opnesusshmsantnnasosdicmnsasras e 1, 254.00

Family iving allowanos. - -« ccoccaceaaa-neotd S8 loiiol 1, 160. 00

Payment capacity Derfarm. ... . cccoamcdenacn cdl B dannrcoasinadtoccan-nitaide 94. 00

Payment capacity peracre........... e P! S e b 1.56

FARM WORK Days

Crops. ... o e O S o v i e e 118

LAVORLOOK oo b ccoucsectanihscasnaruss 197

DEIBORIIANO0NB] « . < ovicpmries vussswem s o 14

Total g - -3;-9

Work by: o
(6 rs - Jo TORREr SRS (SRR | It 232
ot 2 I, EESCURT S e 97
Hired - --

ST el Feemenees Biase 4 0 ML) 320

HVILA ‘ILOErodd NISVE SEGEM
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Farm budget: Summary of income and expenses 5
[Land, class 1, 2 and 4P; acres, 60; type, dairy and fleld crop; condition, “with”’; area, Mountain Valley] (=]
Production ' Disposition
Crops Percent of Acres
area
1039-44 Total Family Sales
Unit Yield Total price value Feed use value
Alfalfa. 43.0 5 U N VIR — 2.4 62.0
MoadOW HAY - nacreosmanaonnnasen 7.0 [ % 3l (R I MR 1.6 6.7
(50. 0) 30.0 | Animal unit per month... 1.0 30.0
6.5 8.9'] Bshal.. e sncnan 33 129 s
14.0 8.4 do .- 50 420
5.0 3.0 55 165 )
2.3 1.4 15 2.1 =
(2.3) 14 4.0 5.6 =
3.1 19 170 323 w
13.0 7.8 6.4 50
8 /2 $275 $55 &
58 3.5 RS | | E
100.0 60.0 |- i | Rl S DRI, r
. =
Livestock Number Product g
2,673 '
168 1,848 g
70 770
Milk cows, heifers 880 a
Chickens 7. 720
Eggs 10.0 1,000 E
Brood sow. 104 104
0gs 1,750 1,750
oLl i U1y S e e TS LS e dkelinte | [ttt i S - R S | DL L B A
g 8o COATI T B Rl Uit fefesiggmirmrerrk eyl e st el e

1 Duplicated acreage.
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CURRENT FARM EXPENSES FINANCIAL SUMMARY
Intereat cost at 8 peroent.. .. ... Silcuand PaRN BEMMERIS . L civativaianstiiuce - $299 Receipts: Farm budget
Taxes (35 mills)....._._. 256 Crop sales..._.. o L O T e, $512. 00
L e ke e R - Livestock 2,135.00
ustom work: combine grain - i X
Irrigation operation and maint 110 Farm privileges....... ﬂ
T i e e S PP 106 Total 3,097.00
Purchased feed. ... 65 B expamses 188000
ggteimar ian and supplies............ ;2 .18 Co{c o (0 oo e ouioiol N - % SESIE o[ () 3 LeRRIRRS 0 4 1, 545. 00
lc B il S e oo + -
gar (‘m-,n;.sham)d : = = - %55 Family 1iving 8llOWaNCe . - oo 1, 325.00
epreciation and repairs on building and improvements........___...____________ Payment capacity per farm__ L, — 290,00
Depreciation and repairs on equipment.______________ 92 §
lltgnlsu:rainoe on building and improvements re lé Peyment oBpaslty PAFEAS.... oo bl cemoemo Sl B e A Tk T 48
oy ST e e e ol 1
Other farm expenses 2 percent of 8boVe. - oo 31 FARM WORK Doy
Total 1,552 ﬁ”psr'f("' O R TN e sSaees B %
INVESTMENT VESLOOK 3 oot~ S e B T S e o TG LD T
Iﬁand.. ________________________________________________ ?’ 223 Miscellaneous. . .- z 17
welling. . K
g]{the}x}-.improv%mentgs ...... s = g?; e e N Akt B e 1 369,
achinery and equipment._..._.__._ " i s
Livestock.....___ e By W°"§ byfmn- 258
Feed and supplies.- - 334 F%i,y ________ o7
Total..._. 9,985 = {27 Y R TV PSS RO ORI SN B 14
COST OF LIVING Totakis s 5 o 369
Cash, family____ 875
Home used produets.......__._._____.___ 263
LT A e etk SRR Y. 1 { IR ) TN DO 187
Total 1,325

HVIA ‘ILOECOo¥d NISVE AITM
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Farm budget: Summary of income and expenses 5
[Land, class 1, 2 and 4P; acres, 60; type, dairy and field crop; condition, “with”’; area, Mountain Valley; new land] Do
Production Disposition
Dy e "‘*‘t » . 193944 Total Famil Sal
0 amily es
Unit Yield Total price value Feed use valile
p LT S S SN 43.0 L7 e T e 2.4 62.0 $12.00
Meadow hay._.__.__ 7.0 4.2 |..... L . 1.6 6.7 9.75
Pasture aftermath 1__ (50.0) 30.0 | Animal unit per month.. 1.0 30.0 2.00
MERY. S 6.5 30 | Buehals oo o 33 120 _94 s
BREIBY . oL Pt St 14.0 (3 A B et 50 420 .73
Oats..... 5.0 3.0 55 165 .60 =]
PoaswbMia . . o i 2.3 1.4 1.5 21 50. 00 =
Pea ensilage !__ = (2.3) P I HE 4.0 5.6 4.28 w
Potatoes. . 23 1.9 170 323 .62
Pasture. 13.0 7.8 6.4 50 2. 00 =]
Garden._ .3 3 $275 $55 | 275.00 ?p
Farmstead 5.8 3.5 Wasunilr. vt E
Subtotal 100.0 {150 A IS o S R LT il b oot et ettt
i
Livestock Number Product g
1,399
2 8
82
85 S
242 E
10
138
2,135
2,647

1 Duplicated acreage.




CURRENT FARM EXPENSES

Interest cost at 3 percent..
Taxes (35 mills) ___...__

Hired labor, 14 days at $3.f
Custom work: combine grain____.
Irrigation operation and maintenance. 121
Orop expense: 800 005 o5 . S B e e D S i Do e e mw e dEm RS 106
Livestock expense:
Purchased feolit . cu.ncpwees it oc s i KA ABIR R B ION aa denan  De 65
Veterinarian and supplies. 70
Chicks ¥t 24
Car (farm share)_._. 52 125
Depreciation and repairs on buildings and improvemen - 235
Depreciation and repairs on equipment_______________. -~ 92
Insurance on buildings and improvements. = 14
Bloctrioity. ... 2t e L = = e = 16
Other farm expenses 2 percent 0f 8bOVe.. .« - -« - oo e e e 31
g 1< RN o RPWBN o, u0) — SOMDRII s 8 LC B 0.0 o — B ) o 1, 509
INVESTMENT
8 01T, R T o Ba, B & 8 M - S e o L e S N oy v e 3, 250
Dwelling_________ 440

Other improvements. . _
Machinery and equipment..
Livestock...... . B_=-

Cash, family
Home used products. . 5
U ol aWelllngc. .o s o e e i s e B D - S v e A e T

Total..

FINANCIAL SUMMARY

Receipts: Farm budget
Orop sales......L GBS o S e e L et L e SOl RS $512. 00
Livestock 2,135. 00
Farm privileges 450.

i o SRR, (e, fnh- AT ] WA S B 2 T B o B s A it

Farm expenses

BT T S SR P S5 R SRR . S e S 0 - | £ S 1, 588. 00

Family Hving alloWan00.1 .-ttt cctomcommamscnnrTanats - tomr et Mp s ows bt o 1,325.00

Payment capacity perfarm...L.Sl .. i oo diennandedRa i i e S e S 263. 00

Payment capacity Derigeres. it f koo B oo busTu ca e b s Se i ST B 4.38

. FARM WORK Days

€701 ] it RO 0 oo 371 36~ RN ~ SR 124

Livestock

HVLA ‘I0Tr0¥d NISVE ddgdIM
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104 WEBER BASIN PROJECT, UTAH

The estimated payment capacity, estimated amortization capacity,
and the recommended annual installment toward debt retirement are
summarized in the following table for each representative farming area.
The recommended annual installments by irrigation blocks are also
shown in an accompanying table. The recommended annual install-
ment is based on the repayment ability of the lands requiring a full
irrigation water supply and represents 90 percent of the amortization
capacity, a contingency factor of 10 percent having been allowed
because of limitations in estimating income and expenses over an
extended period in the future. On the basis of estimates made for the
representative farms, water users could pay a total of approximately
$501,700 annually toward debt retirement.

Summary of payment and amortization capacity and recommended annual

installment
Averaget Amortization capacity &
iro. | PAYmMeEN ecom-
Vg;égt;:egg:: capacity mended
feet) per acre | Weighted annual in-
less O average | New lands| stallment
and M | all lands
Area and type of farming
| y-J - -
& |= ° 3 ] § ]
oolS8 | - S| o | 8|8
= -} = =3 = =
?‘fg 3 = = g b~ g 8 § 8 g -]
B E°58 2 |E|E|z|s|5|5|s| &
< (<4 |z 13 3 s (- ¥ [ [V ¥ 13
Lower Weber area:
Foothills, fruit-truck erop..... 26, 600|2. 21|3. 00| 58, 800($9. 45 0/$9. 45$4. 28($10. 50($3. 50|$3. 15|$185, 200
Bench lands, dairy-cash crop..| 29, 000|2. 34|3. 00| 67,800| 5. 21 0| 5.21| 2.23| 6.46| 2.15| 1.94| 131,500
Delta, dairy-cash crop...._... 31, 700|3. 00(3. 00| 95,100 5.72 0| 5.72f 1.91| 5.72( 1.91| 1.72| 163, 600
Morgan, Huntsville and upper
Weber areas: Mountain val-
leys, dairy-field crop........._.| 13,100|1.784.30| 23.300| 3.67|$1.56| 2.11| 1.19| 4.38| 1.02[ .92 21,400
Project total.. .. ... 100, 400]2 44} L. 124540008 . L] ool e dodormba]m s mm ] e o] 2.05| 501,700

Development period

A variable period averaging 5 years after the first delivery of project
water would be desirable before irrigation water users were assessed
construction charges. This development period would be necessary
before construction costs were assessed to give farmers time to make
necessary improvements in irrigation distribution systems, to re-
organize some farms, to establish crop rotation practices, and to
attain full crop production.

Attitude of local land owners toward project

Numerous personal interviews and group meetings with local land-
owners have been made throughout the project area. All landowners
contacted have reacted favorably toward the project and most have
expressed deep concern over the shortage of water in the area. The
possibilities of obtaining an adequate supply of irrigation water have
given many landowners in the area the hope of some day having a
profitable, full-time irrigated farm.
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Recommended annual installments by irrigaiion blocks

Block 1 Block 2 Block 3
folee [ & |8 (58] 5 | 55058 [
62 (2 | g | 88 |8° | Bz | EE |8 | By
£5 |2sa| ZE | 22 |Zus| 2B | £E |sc| ot
23 | 3 [ -] 21 =
gs |288| ¥ gd |288| £ g8 |288| £
(=1 ~ 3] ~ ~ 13 ~ ~ 3]
Foothills:
Vo B rie, T L B A 6,600 | $3.15 | $20,800 | 34,200 | $3.15 ($107,700 7,500 | $3.15 | $23, 600
Suﬁgxlemeuta] .......... 10,500 | 3.15 | 33,100 [ ESTE ST S L1y DR e L
Bench lands:
................................... 49,600 | 1.94 | 96,200 8,700 | 1.94 | 16,900
ik tSupp]emental .......... 2,900 | 1.94 5, $,000.14.1.94 1. 92800, . * 0.1 .k -y
elta:
POl 22000 . il 2 0 = L4 £ 7% SRS | KRRT SN 95,100 | 1.72 | 163, 600
Supplemental e 1| e i e 01 .. N
Mountain valleys:
......... 0 11, 600 .92 | 10,700 1,700 .92 1, 500
Supplemental....______ | e b 8, 000 .92 7,400 2,000 .92 1,800
Total 20, 000 59,500 | 110,000 [..__._. 234,800 | 115,000 (... 207, 400
Project.total . ..loa] sivaia]ea b & J 501, 700

63961—50——8



CHAPTER XI
FINANCIAL ANALYSIS

BENEFITS AND COSTS

To determine the economic justification of the project, the national
benefits anticipated from the development were compared with the
project costs. For the comparison both benefits and costs were
expressed in terms of annual monetary equivalents and were computed
over a 100-year period, the estimated useful life of the major project
works. All computations were based on an interest rate of 2.5 percent.

Project benefits and operation, maintenance, and replacement costs
(except power costs) were based on 193944 prices which are believed
representative of prices that would prevail during project operation.
Construction cost estimates were based on current prices. Future
variations in these price levels may result in a different benefit-cost
ratio than is indicated in the analysis, as the actual ratio would depend
largely on the relationship between costs at the time of construction
and the average prices prevailing throughout project operation.

Annual benefits

With project development tangible benefits would accrue from
irrigation, municipal water development, flood control, power, fish
and wildlife conservation, and recreation. Sufficient information was
not available for a detailed appraisal of the benefits from fish and
wildlife conservation. All other tangible benefits, however, have
been measured and evaluated as described in the following paragraphs.
In addition to the tangible benefits that have been evaluated, nu-
merous benefits of an intangible nature would result from project
development. Although not measurable in monetary terms, these
benefits would make a definite contribution to public welfare and
national security.

Irrigation.—Irrigation benefits, adjusted for a 5-year development
period, are expected to have a total annual value of $5,979,000. This
value includes a direct annual benefit of $2,686,000 that would be
realized from the project as a result of its effect in increasing earnings
of the land (and water), labor, invested capital, and management
involved in production. The total value also includes an indirect
annual benefit of $3,293,000 that would result from the project’s
effect in stimulating merchandising, industrial processing, and whole-
sale and retail trade.

The direct benefits would be realized from the various irrigation
blocks in the following amounts: $344,000, block 1; $991,000, block 2;
and $1,351,000, block 3. The indirect benefits would be realized from
the blocks in the following amounts: $399,000, block 1; $1,197,000,
block 2; and $1,697,000, block 3.
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Municipal water supply.—Annual benefits from supplying municipal
water to the municipalities’ filtration plants are estimated at $636,000.
These benefits were based on the justifiable cost of an alternative
supply, estimated at $23,300,000, as discussed in chapter VI. The
annual benefit value was determined by amortizing the alternative
cost over a 100-year period at 2.5 percent interest. A justification
for the cost of the alternative supply was not developed, as a water
supply is indispensable to the communities that would be served. .

Flood control.—Annual benefits from flood control are estimated at
approximately $161,000. These benefits, based on data obtained
from the Corps of Engineers, adjusted to reflect the 1939—44 price
level, represent the va%ue that would be realized from reductions in
flood damage as a result of project development.

Power.—%ower benefits with a measurable annual value of $51,000
are expected from project development. These would include a
direct benefit of $24,000 and an indirect benefit of $27,000.

The direct power benefits, summarized below, were measured by
revenues that would be realized from the sale of surplus energy gen-
erated at project plants and by the value of the additional energy that
would be produced as a result of project development at the %ioneer
plant of the Utah Power & Light Co.

Direct power benefits

Sale of surplus project energy (6,000,000 kilowatt-hours at 2.5 mills)_.__ $15, 000

Revenues from increased water supply at Pioneer plant of Utah Power &
Light Co. (3,000,000 kilowatt-hours at 3 mills) - ___________________ 9, 000
ARGl Sl ST Bt en B s i BT T TS Y S 24, 000

The indirect benefits, summarized below, have been determined
through consideration of the following items: (1) the savings in pro-
duction cost to the utility purchasing surplus project energy for resale,
(2) a proportionate share in the retailing utility’s benefits accruing
from resale of the power at a higher rate, (3) a proportionate share of
the increased value of goods and services arising from the final utili-
zation of the project power, and (4) the savings to the irrigators from
the use of project power in place of commercial power.

Indirect power benefits

Savings in produchion cogbeifs. 5 L. oc. o me U gl e o o0 $4, 000
sProportionate share of Fetailing - .- T - Co. o TS AL 0T L U SR 7, 800
Proportionate share of value to ultimate consumer____________________ 1, 200
Savings in cost of irrigation pumping energy.- - - _____________________ 14, 000

o e (R M AN, Do O ool Sl SR S e Sy o 27, 000

Fish and wildlife conservation.—A preliminary report by the Fish
and Wildlife Service indicates that benefits to fish and wildlife from
project development would at least offset damages. The final report
1s not available, however, and the benefits cannot be considered in this
analysis. The benefits will be considered in detail when more infor-
mation is available.
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Recreation.—Annual recreational benefits from the development are
estimated at $168,500. The total value was determined as twice the
cost of constructing, operating, and maintaining the recreational
facilities, less the non-Federal costs of recreational development. The
annual value was determined by consideration of the total benefit
value over the 100-year period at 2.5 percent interest.

Summary.—The annual values of tangible benefits that would result
from project development are summarized below.

Annual benefit

gpdipgtion-Colil a0 JO0MNT Ol _DOJSifDa _ LU00(USInl 10 Saia, $5, 979, 000
Muadeipalmisesoesosliharilgegcad shilnnongaty slcbie sy dodu 636, 000
Elood. Bontiok:: toce tod- Empiindtfa st bsst t dssogAs o e, S tde o 161, 000
3 ST TP T S ey yteeldidad gtk e i 2% jeih oot MrudlemieSl 7 4 51, 000
N oS I e g g e eand et gl L gl AT 168, 500

Total  H80$E 30335 ad dhnabidnac by QU0 _POE 8.0 g2, 6, 995, 500

Annual equivalent costs

The annual equivalent costs of project development are estimated
at $2,084,000, including $1,809,000 as the annual construction cost
and $275,000 as the annual cost for operation, maintenance, and re-
placements. The annual construction cost is based on amortization of
the total project cost ($69,534,000) over a 100-year period at 2.5 per-
cent interest. Allowance was made in the estimate for interest during
construction and salvage values of structures having a useful life of
more than 100 years.

Ratio of project benefits to costs

The estimated annual benefits would compare with the annual costs
in a ratio of 3.35 to 1.00. Thus each dollar spent for project develop-
ment would bring $3.35 in National benefits.

COST ALLOCATIONS

The project costs have been tentatively allocated to the various pur-
poses of the development. The portion of the construction cost allo-
cated to flood control represents the present value of estimated annual
flood-control benefits capitalized over a 100-year period with an inter-
est rate of 2.5 percent. The total allocation to recreation is the sum
of the costs of the specific recreational facilities plus an equivalent
amount of the joint costs of the project reservoirs (including capital
and annual costs) less the non-F ederaj costs. No allocation was made
to power since the sole purpose of the proposed power features of the
project is to provide irrigation pumping energy and any incidental
energy sales would be surplus to these requirements. The remaining
project costs were allocated to irrigation and municipal use by the
use-of-facilities method. The allocation to municipal use was based
on the assumption that municipal use would have a prior right to a
firm water supply and thus would require greater proportionate use of
storage and conveyance facilities than irrigation. By the use-of-
facilities method both irrigation and municipal use would share in
the economy of the multiple-purpose development, each purpose
realizing a saving over the cost of its cheapest alternative development.

W
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Each purpose would pay in accordance with its proportionate use of
project facilities and no one purpose would be allocated more than the
capitalized value of its tangible benefits.

The operation, maintenance, and replacement costs of recreational
facilities have been allocated to recreation. The remaining operation,
maintenance, and replacement costs have been allocated to irrigation
and municipal use by the use-of-facilities method.

Sufficient information was not available to permit an allocation to
fish and wildlife conservation. Such an allocation, however, may be
found justified when detailed investigations on the development are
completed by the Fish and Wildlife Service.

The allocations made to the various purposes are summarized in the

following tabulation:
Allocation of costs

Construc-
Purpose tion costs |Annual costs?
Irrigation water. . $40, 234, 000 $212, 300
Municipal water. 18, 744, 000 21, 400
Flood control gt 4 & 900, 9007 o b o L
Fish and wildlife conservation, recreation 4, 656, 000 41,300
Total --| 69,534,000 275,000

1 Includes operation, maintenance, and replacement costs.



Item

Cost allocations, Weber Basin project, Utah
Direct costs Joint costs !
Nonreim-
Reimbursable bursable Reimbursable Nonreimbursable
Irrigation Municipal | Recreation Irrigation Municipal | Flood control| Recreation

Stor%ge éacﬂitles- Dams and reservoirs:

S]aterville
Huntsville

Aqueducts and canals: >
Weber aqueduct......

Davis aqueduet. -

Layton canal.._____

‘Willard gravity canal.
Willard pump canal. .
Edencanal _...______.

Power plants:
Perdue. ..
Magpie_.-

Pung)ing plants:

Mlscellaneous

Drainage system s s5. o o lna s A T D

Tatoralsygtom . T3 o o fe B canmlo gl e 8
Ground-water PUMIDING. .« o=ocaoina st cmvsammmatsin
Davis County storage charges. .2 _______.___._.
Recreational facilities... .. .- . ____.._____
Operation and maintenance during construction
Investigation and surveys. ... ____________________
Cost of reduction in power to Riverdale power plant

$10, 000, 000

19, 621, 000

(1181
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Total direct and joint costs

Annual operation, maintenance, and replacement costs

Item Reimbursable Nonreimbursable Reimbursable Nonreim-
bursable
Grand total Total
costs
Irrigation Municipal | Flood control| Recreation Irrigation Municipal | Recreation
Storage facilities: Dams and reservoirs:
[ o e W B e PR T ™ $3, 000 $6, 000
Enlarged Pineview. 2,000 4,000
$9, 997,000 | $10, 000, 000 $5, 200, 000 $2,938,000 | $28, 135,000 2, 500 5, 000
2, 500 5,000
3,000 6,000
98547000 |es. sl e e s S 1, 086, 000 10, 940, 000 4,000 4,000
165, 000 300, 000 500 900
160, 000 290, 000 400 700
192, 000 350, 000 500 900
: 70, 000 200 300
Weber aqueduct- - - - - ocooome oo 7,000, 000 2, 600 4,800
Davis aqueduet. g 9, 800, 000 2, 900 5,300
Lagton canal 700, 000 2, 600 4,700
Willard gravity canal i 700, 000 8,300 8,300
Willard pump canal. . - 900, 000 6, 000 6,000
Edenclinak. .l ress b S0 X0 = 160, 000 700 1, 200
Power plants: |
684, 000 AT N S e, L T = 41,100
692, 000 1, 800 41,800
490. 000 13, 200
180, 000 6, 900
1. 460, 000 35, 600
yton_._ 190, 000 7,000
Miscellaneous:
Dralnago system=: . 2. 5. .5 - sin Dt 5. 22 000
Lateral system__._.___
Ground-water pumping..___ 000

Davis County storage charges
Recreational facilities ... ... ______.__
Operation and maintenance during con-

strugtion. . 2.00 e he o L N 5 b
Investigation and-surveys..._..______.._____.
Cost of reduction in power to Riverdale

powen plants. .t _teil ol oo E i eme DL

40, 234, 000 18, 744, 000

69, 534, 000

41, 300

1 Irrigation and municipal joint costs were allocated by the use-of-facilities method. After flood-control and recreational allocations were deducted, use of reservoirs for irrigation
and municipal use on a proportionate-share basis was determined to be 50 percent for each purpose. Use of conveyance features for irrigation and municipal use was determined to

be 55 and 45 percent, respectively.

HVIA ‘LOoTrodd NISVE dAdHM
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PROJECT REPAYMENT

The allocation to flood control would be nonreimbursable in ac-
cordance with present law and the allocations to recreation would be
expected to be made nonreimbursable by authorization of the proj-
ect. Any costs found allocable to fish and wildlife on completion of
more detailed studies would also be nonreimbursable. The alloca-
tions to irrigation and municipal use would be reimbursable and could
be repaid in 60 years after irrigators in the last irrigation block began
payments on capital costs.

Municipal water repayment

In order that the municipal allocation of $18,744,000 might be re-
tired without interest in 40 years, the municipal users would be
charged at an average annual rate of $468,600 or at the average rate
of $11.72 per acre-foot of water. These payments would be con-
tinued for 20 frears after debt retirement, thus returning to the Gov-
ernment a balance of $9,372,000 for use in paying a portion of the
irrigation allocation. Municipal water users also would be required
to pay the operation, maintenance, and replacement costs allocated
to municipal use, estimated at $21,400 annually or at 54 cents per acre-
foot of water. Thus the total cost for Bureau facilities would average
$490,000 annually or $12.26 per acre-foot of water. In addition to
these costs, the municipal users would be required to pay to ‘the
municipalities the costs of distribution and filtration plants as dis-
cussed in chapter VI.

Irrigation repayment

In addition to irrigation operation and maintenance costs, esti-
mated to amount to $212,300 annually, irrigation water users are
expected to be able to pay $501,700 annually toward retirement of
construction costs allocated to irrigation. Irrigation payments would
begin at different times since irrigation development would be under-
taken in three blocks upon completion of the various project works.
After starting payments, however, irrigators in each block would pay
continuously for 60 years. Thus, within 60 years after payments
were started in the last block, irrigation water users would pay a total
of $30,102,000 toward the total irrigation allocation of $40,234,000.
The balance of $10,132,000 could be paid from power revenues and
from revenue paid by the municipal users after retirement of the
municipal allocation. Power revenues that could apply on irrigation
costs would amount to $1,626,000, including revenues from the sale
of surplus nonfirm energy produced by the project and revenues from
additional energy that could be produced at the Utah Power & Light
Co.’s Pioneer plant as a result of project operation. The municipal
revenues would amount to $28,116,000 and would include 20 annual
payments that would be made after retirement of the construction
costs allocated to municipal use.

A development period averaging 5 years would be desirable before
irrigators were charged construction costs. The irrigators, however,
would be expected to pay annual operation, maintenance, and
replacement costs immediately after the delivery of project water.
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TRRIGATION IIUNI(;FPAL WATER SUPPL? RECAPITULATION
Total
Net revenue Net revenue Municioal irrieation Investment Repayment Investment Repayment Unpaid
from increased from sale of water revenue and Irrigation Interest plant in interest balance
Year water supply surplus energy Total payment mmnicipal water plant in free service at free Net of Earned
of study Net Revenues From Irrjigation Water Users to existing above project | irrig-tion | applied to | payment applied service at balance to Net Reverye From Sale of Water end of balance to project pro ject surplus
(fiscal) Block 1 Block 2 Block 3 Total power plants pumping needs revenue irrigation to irrigation end of year be repaid Block 1 Bloek 2 Block 3 Total year be repaid revenues | investment | cumulative
0 0 0 415,850,000 | #15,850,000 0 0 $ 9,372,000 | $ 9,372,000 £25,222,000
3. $ 9,000 ¢ 9,000 $ 9,000 15,850,000 15,841,000 |[$23L,300 $234,300 | 9,372,000 9,137,700 821,3,300 | 2k,978,700
2 \ 9,000 9,000 15,850,000 15,832,000 23L,300 | 9,372,000 8,903,400 213,300 | 2k,735,L00
3 9,000 9,000 15,850,000 15,823,000 231,300 | 9,372,000 8,669,100 243,300 | 24,L92,100
L 0 9,000 9,000 33,500,000 33, L6k, 000 0 23k4,300 | 1L,995,200 | 1k,058,000 2l3,%0 | k7,522,000
s 0 A 0 $ 1,000 10,000 10,000 33,500,000 33,45,000 $11,0,600 374,900 | 14,995,200 | 13,683,100 38L,900 | 47,137,100
3 $59,500 $59, 500 1,000 69,500 69,500 33,500,000 33,384,500 37L,900 | 14,995,200 | 13,308,200 LLL,Ioo | 16,692,700
7 0 59,500 1,000 69,500 69,500 40, 23k4,000 110,049,000 0 37L,900 | 18,7LL,000 | 16,682,100 huk,boo | 56,731,100
8 59,500 15,000 83,500 83,500 39,965,500 $93,700 168,600 16,21 3,500 552,100 | 56,179,000
9 0 59,500 \ 83,500 83,500 39,882,000 \ 15, 7Lk, 900 552,100 55,626,900
10 $23L,800 24,300 318,300 318,300 39,563,700 15,276, 300 786,900 | 5h,8L0,000
n ) \ 291,300 313,300 318,300 39,2L5,L00 14,807,700 | 786,900 | 5L,053,100
12 0 294,300 318,300 318,300 38,927,100 14,339,100 786,900 | 53,266,200
5] $207,L00 501,700 525,700 525,700 38,l01,L00 13,870,500 99k,300 | 52,271,900
o A 37,875,700 13,401,900 \ 51,277,600
15 37,350,000 12,933,300 50,283,300
16 38,821,300 12,18L;,700 1.9,289,000
17 3 36,298,600 11,996,100 18,294,700
18 35,772,900 11,527,500 17,300,100
19 35,247,200 11,058,900 5306,100
20 3k, 721,500 10,590, 300 45,311,800
21 31,195,800 10,121,700 LL, 317,500
22 33,670,100 9,653,100 43,323,200
23 33,1Lk,L00 9,184,500 42,328,900
32,616,700 8,715,900 b1, 33k,600
25 32,093,000 8,2L7,300 10,3k0,300
26 Cost and Repayment Allocztions 31,567,300 7,118,700 9,316,000
27 31,001,600 7,310,100 38,351,700
28 Total estimated project cost 869,531,000 30,515,900 6,8l1,500 37,357,400
29 Allocation of costs: 29,990,200 6,372,900 36,363,100
30 Reimbursable costs 29,16k, 500 5,90L,300 35,368,800
Ex Irrigation 40,23L,000 28,938,800 5,135,700 3L, 374,500
32 Municipal Water Supply 18,7k ,000 28,413,100 1,967,100 33,380,200
33 Subtotal 58,978,000 27,887,400 k4,198,500 32,385,900
3 27,361,700 11,029,900 31,391,600
35 Non-Reimbursable costs 26,836,000 3,561,300 30,397,300
36 Flood control 5,900,000 25,310,300 3,092,700 29,103,000
37 Recreation k,656,000 25,78L,600 2,62l,100 28,408,700
38 Subtotal 10,556,000 ) 25,258,900 1 2,155,500 27,l1k, 400
39 2k,733,200 1,686,900 26,420,100
Total 69,53l,000 0 525,700 211,207,500 | 23L,300 468,600 1,218,300 25,425,800
$230, 300 750,000 23,017,500 ‘ 981,000 24,131,500
L2 Repayment of reimbursable costs 23k,300 760,000 22,687,500 Y 719,700 23,437,200
L3 From irrigation water users 31,728,000 23L,300 760,000 21,927,500 515,400 22,412,900
Lk From municipal water users 28,116,000 23l,300 760,000 21,167,500 140,600 281,100 21,448,600
L5 Subtotal 58,978,000 37k,900 900,600 20,266,900 187,L00 20,h5k,300
Lé Less earned surplus 866,000 374,900 900,600 19,366,300 93,100 19,150,000
L7 Subtotal 58,978,000 37L,900 900,600 18,L65,700 93,700 0 18,465,700
L8 168,600 99L, 300 17,k71,400 17,471,400
L9 \ 16,477,100 16,477,100
50 15,482,800 15,482,800
51 1L,L68,500 11,188,500
52 13,L9k,200 13,494,200
53 12,199,900 12,499,900
Sk 11,505,600 11,505,
g 10,511,300 10,511,300
9,517,000 9,517,000
57 8,522,700 8,522,700
58 745528,400 7,528,400
59 \ \ 6,531,100 \ \ Y 6,53L1,100
60 168,600 99l, 300 5,539,800 | 23kL,300 168,600 99L, 300 5,539,800
61 23,300 760,000 1:,779,800 0 231,300 760,000 | L,719,800
62 231,300 760,000 k4,019,800 23L,300 760,000 L,019,800
63 r 23L,300 760,000 3,259,800 Y 23L,300 760,000 3,259,800
6L | 23,300 760,000 2,199, 800 140,600 23k, 300 760,000 2,199,800
65 59,500 501,700 525,700 93,700 619,400 1,880,400 0 93,700 619,400 1,880, ),00
66 0 LL2,200 188,200 93,700 559,900 1,320,500 93,700 9,900 1,320,500
67 Lh2,200 166,200 93,700 559,900 760, 93,700 93,700 559,900 760,
68 r Lh2,200 166,200 0 166,200 291,100 0 0 166,200 291, 400
69 23L,800 Lk2,200 166,200 L66,200 0 466,200 0 $171,800
10 0 207,400 231,400 231,00 231,100 403,200
71 Y 207,1100 231,100 231,700 231,100 63L,
72 207,400 207,L00 9,000 15,000 231,00 231,400 40,234,000 18, 7lk, 000 231,400 866,000

63961 O - 50 (Face p. 113)
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Payout schedule

The repayment schedule, based on analysis of the annual project
revenues over a 60-year period, is given on the preceding page. In
this analysis payment capacity determinations have been based on
the 193944 period when prices received by farmers for produce and
grices paid by farmers for goods and services were more nearly in

alance than in any other given period. While such a balance may
exist most of the time over a long period in the future, there will be
times when the balance will not exist. Thus a variable repayment
plan as provided for in the Reclamation Act of 1939, as amended, is
desirable in order that annual payments on construction costs may
be varied from year to year in accordance with the farmers’ net
income.

Repayment organization

A water conservancy district would be desirable to act as a con-
tracting entity between the United States and the water users under
the Weber Basin project. Such a district is authorized by Utah
statutes and may include not only lands to be irrigated by the project
development, but municipalities, utilities, industries, and lands di-
rectly or indirectly benefited by the project. The district would have

ower to enter into contract with the Government of the United

tates or any agency thereof. It would have certain taxing powers
and authority to contract for the development and sale of water
resources for irrigation, municipal, and industrial use.



CHAPTER XII
ALTERNATIVE PLANS

Several alternatives for project features, outlined in the following
%aragraphs, were considered in the course of the investigations.

nly two possibilities—the enlargement of East Canyon Reservoir
and the construction of Gateway power plant—appear worthy
of further investigations during preconstruction surveys. - Other
potentialities were rejected as they would not provide as much water
as developments included in the project plan, would be more costly, or
would utilize sites shown to be undesirab?e from a geologic standpoint.

STORAGE FACILITIES

Enlarged East Canyon Reservoir

As an alternative to construction of Jeremy and Perdue Reservoirs,
the East Canyon Reservoir could be enlarged from its present capacity
of 28,700 acre-feet to a capacity of about 110,000 acre-feet. The
reservoir, the property of the Davis-Weber Counties Canal Co., would
continue to store water from East Canyon Creek for the canal com-
pany and would store new project supplies diverted from Weber
River, Sheep Creek, and Hardscrabble Creek. Water from Weber
River would be diverted at a point 3 miles below the confluence
of Beaver Creek and Weber River and conveyed to the reservoir
through a conduit 13.8 miles long, consisting of 5 miles of canal and
8.8 miles of tunnel. Water from Sheep and Hardscrabble Creeks
would be conveyed to the reservoir through a canal 13.5 miles long.

To provide for the enlarged reservoir a new dam would have to be
constructed at the East Canyon site since the existing dam, a thin-arch
concrete structure, could not be safely raised to the height required for
the reservoir. Two power plants also could be instalﬁad—one at the
base of the dam and one at the outlet of the diversion tunuel from
the Weber River.

Although only a reconnaissance study has been made, development
of East Canyon Reservoir would apparently have the following
advantages over construction of Perdue and Jeremy Reservoirs:
(1) Cheaper dam construction, (2) cheaper operation and maintenance,
(3) higher power output, and (4) improved regulation of releases to
the aqueduct system since the East Canyon Reservoir would be
closer to the Weber aqueduct diversion than would the Perdue and
Jeremy Reservoirs.

Development of East Canyon Reservoir would have the following
disadvantages: (1) The necessity for costly diversion works; (2) the
possibility of financial obligations and concessions to the canal com-
pany since the company presently owns the existing dam and reservoir,
and (3) the interference in present irrigation while the dam was
being replaced.
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Further investigations of the enlarged East Canyon Reservoir were
requested by the Davis-Weber Counties Canal Co. The Bureau of
Reclamation has adopted the plan to construct Perdue and Jerem
Reservoirs until complete comparative cost estimates of both possi-
bilities are available and the desires of the canal company are known.

Other storage possibilities

Several reservoir sites on Weber River were considered and rejected
as alternatives to the Perdue site for development under the adopted
plan. The Larabee site was rejected because of an extensive glacial
fill of porous material on the left abutment and the Peoa site was
rejected because of excessive right-of-way costs. A plan to enlarge
Echo Reservoir was not adopted as the enlarged reservoir would
inundate the town of Coalville. A plan to develop a series of sites in
Weber Canyon between Morgan and the canyon mouth was also found
undesirable as it would require relocating sections of the Union
Pacific mainline tracks at a prohibitive cost. The Chalk Creek site
on Chalk Creek also was considered as an alternative to the Perdue
but was rejected, as an adequate water supply could not be developed
at the site.

The Croydon site at the mouth of Lost Creek was considered as an
alternative to the Lost Creek site but was rejected, as a reservoir at
this site would flood the plant and quarry of the Ideal Portland
Cement Co., an installation valued at more than $4,000,000.

CONVEYANCE FACILITIES

The Davis and Burch Creek bench canals were considered as an
alternative to the Davis-Weber aqueduct system. The aqueduct
system, however, was found to be more desirable than the canal
system for the following reasons: (1) It would involve lower operation
and maintenance costs, (2) it would be more adaptable for conversion
from irrigation to municipal use, and (3) it would consist of closed
conduits that would reduce evaporation and seepage losses, hazards
to human life, contamination from surface wastes, and likelihood
of winter freezing.

Dry Creek Reservoir, at an offstream site about 11 miles down-
stream from Morgan, Utah, was contemplated to provide regulatory
storage for releases to the Davis and Burch Creek bench canals.
With the canal system power could be produced at a hydroelectric
plant operating in connection with the reservoir. With the adopted
aqueduct system, however, the head available to the plant would be
so reduced that the power development could not be justified and,
therefore, development of the reservoir would not be feasible.

POWER PLANTS

Gateway power plant

Consideration was given to the possibility of constructing Gateway
%(f)wer plant on the Weber River for generation of hydroelectric power.

ater would be diverted to the plant from Weber aqueduct and tail-
water from the plant would be released to Weber River and subse-
quently used for downstream power and irrigation uses. The plant
would operate under a constant head of 155 feet and would have an
installed capacity of 4,000 kilowatts.
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The plant was not included in the adopted plan of development
since, on the basis of present prices, the original cost of the develop-
ment and annual operating costs could not be paid from the plant
revenues. If a lower price level exists at the time of project con-
struction, however, this plant may be found feasible.

Other power possibilities

Consideration was given to plans for constructing the Perdue and
Magpie power plants downstream from the plant sites adopted in the
project plan in order that increased head might be developed. The

plans were rejected, however, as the additional power generation would
not compensate for the increased costs of the penstock.




CHAPTER XIII
INVESTIGATIONS

Investigations leading to the present report were started in 1942
but, except for studies of a small potential drainage development,
were discontinued during the war years. Investigations of the entire
basin project were resumed in 1946 and have been continued to date.

Previous investigations in the area, which led to construction of the
Weber and Ogden River projects, were started as early as 1904.
Reports of the more important early investigations are listed below.

A reconnaissance report of the Weber River.—This report was pre-
pared by the Bureau of Reclamation in 1904-5 and discussed findings
of a reconnaissance survey.

Weber River division of the Salt Lake Basin investigations.—This
report, dated December 1922 and prepared by William M. Green,
engineer, Bureau of Reclamation, led to construction of the Weber
River project. It outlined plans for providing new and supplemental
water for iands serviceable by the Ogden and Weber Rivers in Weber,
Davis, and Morgan Counties.

Weber River irrigation project.—This report, dated December 4,
1907, was prepared by Willard Young and Frank C. Kelsey, civil
engineers. It outlined a plan to provide storage on the Weber River
for use on benchlands between Ogden and Salt Lake City.

Report on the Ogden River project of the Salt Lake Basin investiga-
tions.—Prepared in April 1924 by William Green, this report modified
the plan of Ogden River development presented earlier in the report
on the Weber River division. It presented a plan for furnishing a
full and supplemental water supply to lands in Weber and Box Elder
Counties. 4

Report on Ogden River division—Salt Lake division of Salt Lake
Basin Investigations.—This report, dated August 1932, was prepared
by E. O. Larson, engineer, Bureau of Reclamation. It presented the
plan for the Ogden River project and led to construction of that
project.

The Bonneville Basin.—This report, dated January 1949, was a
presentation of the Department of the Interior, sponsored and coordi-
nated by the Bureau of Reclamation. The report outlined potential
projects, including the Weber Basin project, that may be coordinated
into a comprehensive plan for irrigation, municipal use, power pro-
duction, and other beneficial uses in the Bonneville Basin.
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NATIONAL PARK SERVICE REPORT

ReconNa1ssaNCE REPORT ON RECREATIONAL USE AND DEVELOPMENT
oF WEBER BasiN Prosecr

INTRODUCTION
Authority

In accordance with departmental policies regarding interagency
cooperation in the river basin study program, and as covered by a
memorandum of agreement between region 3, National Park Service,
and region 4, Bureau of Reclamation, for the 1948 fiscal year, the
National Park Service was requested by letter of September 29, 1947,
to prepare a report on the recreational use and development of the
Weber Basin project for the Bureau of Reclamation. Field recon-
naissance of the existing Pineview Reservoir and proposed Willard
and Magpie Reservoirs, was made November 12, 1947, by Mr. R. C.
Johnson, engineer in charge, and Mr. F. M. Warnick, office engineer,
both of the Salt Lake City field office, region 4, Bureau of Reclamation,
and Mr. R. W. Barnett, park planner of the region 3 office of the
National Park Service. Reconnaissance of the Lost Creek, Jeremy,
and Perdue Reservoir sites was made November 13 and 14, by Mr.
Robert W. Reitz, engineer of the Salt Lake City field office, and
Mzr. Barnett.

Further field studies were made August 2, 1948, in connection with
the proposal to include a reservoir on Chalk Creek, as well as to
further review the recreational possibilities at the Jeremy and Perdue
Reservoir sites.

Contact was also made with the intermountain region (region 4)
office of the United States Forest Service at Ogden where interesting
information was found concerning the use and attendance at recrea-
tional areas administered in the area by that Service.

Purpose of report

The purpose of this report is to appraise and analyze, in a general
way, the recreational opportunities currently available in the Weber
Basin and to consider them in relation to recreational potentialities
that may be created as a result of the construction of certain reser-
voirs; namely, the Willard, Pineview (existing), Magpie, Lost Creek,
Jeremy, and Perdue. While it is possible to make general estimates
regarding the present recreational evaluation of these reservoir sites,
it can be a general appraisal at best. To make a definite and specific
statement of the current recreational value of each site would require
a statistical survey beyond the scope of this type of report, requiring
time and personnel at present unavailable to this office. Thus, this
report will attempt to give a general analysis of the “present recrea-
tional evaluation of reservoir sites’’ as compared to similar values con-

121

63961—50——9



122 WEBER BASIN PROJECT, UTAH

sidered potentially possible at such time as the impoundments become
a reality under the plan of operation currently proposed by the Bureau
of Reclamation. In making such comparative appraisals for the
Pineview Reservoir, however, it will be necessary to estimate the
recreational value of the existing reservoir rather than before the origi-
nal impoundment, as this Service does not have the basic information
available to make the original appraisal.

A summary of recreational projects and estimated benefits of poten-
tial reservoirs published in ‘“The Bonneville Basin’’, Project Planning
Report of the Bureau of Reclamation, December 31, 1946, stated esti-
mated costs of construction for recreational facilities and estimated
the annual benefits for the Willard Bay, Magpie, and Pineview
Reservoirs. These appraisals were predicated upon preliminary
studies made by representatives of the National Park Service. While
it is probable that current appraisals will be relative, it will be neces-
sary to make adjustments that are more in keeping with the current
pattern of increased costs and revised plans of operation for certain
reservoirs, as proposed by the sponsor.

SUMMARY

Findings, conclusions, and recommendations

1. As a result of field reconnaissance of the Weber Basin, review of
earlier appraisals made by representatives of the National Park
Service, and consideration of operational data currently supplied by
the sponsor, the National Park Service finds that the development of
the Weber Basin project will result in an increase in the over-all
recreational value of the basin.

2. Of the six sites reviewed at this time, the proposed Willard and
Pineview sites are considered to offer the greatest potential recreational
benefit, for reasons described in the report.

3. Jeremy, Magpie, Perdue, and Lost Creek are found to be of
potential recreational value in the order listed, as influenced pri-
marily by comparison of existing recreational values with those
considered possible.

4. It is recommended that Willard, Pineview, Jeremy, Perdue, and
Magpie receive consideration for recreational developments com-
mensurate with their significance, location, and availability to the
public. While the Magpie site is recognized as desirable and con-
venient, the comparison of recreational development now existing in
the valley to the post project possibilities may indicate that recrea-
tional aspects will not be greatly increased.

5. It 1s recommended that Lost Creek receive encouragement for
camping, fishing, and more specialized recreational use rather than
for over-all general development purposes.

6. The interests of the United States Forest Service, particularly
as affected by Pineview, Magpie, and Perdue are recognized and
appreciated to the extent that further cooperation is recommended at

the time additional recreational development is planned on these .

reservoirs. The Forest Service is also invited to offer recommenda-

tions relative to any of the proposed recreational developments herein
described.
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7. According to the University of Utah, Department of Anthro-
pology, no sites of archeological interest exist in the vicinity of projects
proposed for impoundment in the Weber Basin. 3

8. The Weber Basin project and its development for recreational
use will have no effect upon any National or State park.

General description of the Weber Basin

The Weber River originates in the Uinta Mountains, flows west
and northwest cutting its way through the Wasatch Mountains to
flow eventually into Great Salt Lake approximately 15 miles due
west of the city of Ogden. By some standards only a moderate-
sized creek, the Weber River is, nevertheless, one of Utah’s major
streams and of inestimable importance to irrigators. The river
passes through canyons of eroded sandstone, with rock formations
of nearly every geologic age. The first transcontinental railroad
followed the beaten path through Echo and Weber Canyons. Farmers
settled in the canyon valleys to till the soil and build substantial
villages, and today farming remains one of the chief sources of income.

Clymate.—There is considerable range of climate in Utah, the
differences being largely due to variation in altitude and the position
of mountain ranges. Being far from the ocean, there are also marked
differences in temperature between night and day and between winter
and summer months. Bright sunny days are frequent, while clouds
and fogs are rare. In summer the days are warm and the nights cool,
the difference between maximum and minimum temperatures for a
day (24 hours) averaging about 35 degrees. In winter the daily
variation is only about 15 degrees. In the Great Basin, monthly
average temperatures vary from about 20 to 76 degrees, averaging
about 48 degrees for the year. j

The yearly average rainfall varies in different parts of the State
from less than 5 inches to more than 30 inches, but these extremes
apply only to small areas. In general, the Weber River Basin falls
in the 15- to 20-inch range of average annual precipitation.

Historical and archeological investigations.—According to information
from the University of Utah Department of Anthropology, the sites
proposed for reservoir impoundment in the Weber Basin contain
nothing of archeological interest. It would, nevertheless, be advisable
to arrange further clearance with the Smithsonian Institution before
project construction is started. : :

THE WILLARD RESERVOIR
Location

The Willard Reservoir site is located in sections 3 to 10, and 16
to 18 inclusive of T. 7 N., R. 2 W., and sections 20 to 22 and 27 to
34, inclusive, of T. 8 N., R. 2 W., Salt Lake Base and Meridian.
It is situated in the edge of Great Salt Lake, in Box Elder County,
%})01}111: 10 miles northwest of Ogden, in the north central section of

tah.

U S 30-S and 91, between Ogden and Brigham, passes by the edge
of the site. This is the principal access to the area as these combined
highways join at Ogden, with U S 30—S approaching Ogden from the
east, giving access from southwestern Wyoming, and U S 91 providing
the principal north-south routing through the State. At Brigham,
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Utah, some 10 miles north of the Willard Reservoir site, U S 30-S
and 91 again branch with the former taking a northwesterly direction
toward Twin Falls, Idaho, and the latter continuing north toward
Pocatello, Idah. U S 89 is a second north-south artery, joining
U S 91 south of Provo and separating again at Brigham, where U S 89
proceeds north before taking an east and northeast routing along the
edge of Bear Lake and thus into Idaho. Although United States
Highway 30 (S)-91 is the only one traversing the edge of the reser-
voir site, it receives traffic not only from U S 89 and lesser roads, but
from U S 40 and 50 passing east and west through Salt Lake City.

Purpose and operation of the Wallard Reservour

A dike surrounding a portion of Willard Bay will be constructed
to form this reservoir having a capacity of about 205,000 acre-feet.
It would be used to store all surplus water originating below upstream
reservoirs. Surplus flows of the Weber River would be conveyed to
the reservoir through a canal having a capacity of about 800 second-
feet. The water would be used primarily for irrigation by pumping
but any surplus not required for irrigation would be available for
use by the Bear River Bird Refuge which is now short of water during
certain periods of the year. According to data furnished by the
sponsor (November 17, 1947), the maximum water surface area at
Willard would be some 10,700 acres at maximum surface elevation
of 4,225 feet. Capacity at this elevation would be about 205,000
acre-feet. Maximum storage would occur about July 1 of each
year. Maximum fluctuation in water surface elevation would be 20
feet, but the maximum annual fluctuation would probably not exceed
10 feet. Water surface area at maximum draw-down to elevation
4,205 would be 6,800 acres with a capacity of 20,000 acre-feet.

For recreational use, this plan of operation represents a favorable
situation. With maximum surface acreage occurring early in July,
it should appear that the maximum period of recreational use, from
late June to early October, would coincide with the period of maximum
water content. This is desirable not only as it concerns the use of
the reservoir for recreation but as it affects the general scenic quality
of the reservoir margins. Although some draw-down is likely to
begin in mid or late July, it is improbable that it would diminish the
recreational use to a great extent.

Physical characteristics

At the east end of the Willard Bay arm of Great Salt Lake but
separated by a dike to impound fresh waters and keep out saline
waters, the Willard Reservoir site is generally flat and treeless. How-
ever, the location is by no means uninteresting as the Wasatch Moun-
tains slope almost to the very margins of the site. With the water of
Willard Bay to the west and the towering peaks of the Wasatch
Range penetrating the eastern horizon, the site could be considered
of spectacular interest. The treeless aspect of the probable recrea-
tion development sites does not present an insurmountable obstacle.
Since the area is otherwise scenic and interesting, the landscaping,
including tree planting, can become a part of the recreational develop-
ment program. At such time as a project phase of development
should require specific designation of recreational development sites,
it should be possible to make a selection which will include the advan-

|
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tage of the mountain view as well as that across the bay itself. Al-
though the reservoir is to be impounded in the edge of Great Salt
Lake, the fact should be emphasized that the dikes impounding the
reservoir will not only contain the fresh water from the Weber River
but will exclude the saline waters from Great Salt Lake. Thus, the
content of the Willard Reservoir should be fresh water at probable
average depths of 10 to 12 feet with 25 feet the probable maximum.
This depth is sufficient for recreational use.

Present recreational evaluation of reservoir site

One of the stated purposes of this report is to estimate the present
recreational evaluation of reservoir sites before impoundment takes
place. This estimate is based upon broad appraisals plus what meager
information is available from existing sources, such as use counts at
nearby Forest Service areas or private resorts. In the case of the
Willard Reservoir, however, there is no statistical information cur-
rently available to this Service which would lend credence to there
being any current recreational value or appeal to this particular site.
It is adjacent to the Bear River Migratory Bird Refuge on the north
but the present shore-line fluctuation, and treeless margins of Willard
Bay do not appear to offer much in the way of recreational appeal,
whereas development of a fresh-water reservoir with vegetation and
public accommodations adjacent to the large bird refuge could invite
considerable public use. Description of the Bear River Bird Refuge
will be given in connection with related areas.

Type of recreation for which area is suitable

As indicated by the size, accessible location, and proximity to the
urban populations of Ogden and Salt Lake City areas, the Willard
Reservoir should be considered for general recreational development.
Summer use could include swimming, boating, fishing, picnicking, and
camping. The wide expanse of the reservoir open to unobstructed
breezes could also offer excellent opportunity for sailing without the
risks inherent in Great Salt Lake itself. It does not seem probable
that winter activities could include skating or ice boating, as winter
temperatures are not usually low enough to freeze a surface of this
extent. Even in the event of unseasonable freezes providing a safe
ice surface, it is probable that accompanying snows would obstruct the
surface for such use.

Nor does it seem likely that group camps or related activities could
be accommodated in an area of this description and size. While it
would seem practical to landscape and provide trees for shade in the
vicinity of a general development area, it would not seem logical to
extend such artificial development to the degree required to provide
pleasant surroundings for group camp sites. For similar reasons, it
does not seem likely that any private cabin sites would prove popular
because of limitation of space as well as barren aspect from lack of
shade trees. It seems much more probable that sites for group camp-
ing and private homes will develop in connection with other reser-
voirs proposed in the Weber River Basin.

Factors influencing recreational development

Region served and population.—It is probable that the Willard
Reservoir can provide means for recreational outlets for many people
in the Ogden-Salt Lake City area. While it is improbable that the
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reservoir will ever assume more than local importance, there is
increasing need for recreational release in this area, which is growing
rapidly in population and is likely to continue so, because of the
greater economic opportunities. Utah’s population has grown from
11,380 in 1850 to 550,310 in 1940. As of July 1, 1945, the population
was estimated to be about 647,000 and by 1970 the State’s population
is estimated at 1,100,000. Much of this increase in population has
occurred through the Provo-Salt Lake City-Ogden area of which
particularly the Salt Lake City and Ogden areas will be served
recreationally by the reservoirs proposed for the Weber Basin project.
The largest concentration of urban populations is in Salt Lake City
which in 1940 had a population of approximately 150,000 or 49.1
percent of the total urban population of the State. It is therefore
apparent that the generally increasing population and particularly
the increase in urban population for Ogden and Salt Lake City will
require recreational outlets which can be at least partially accommo-
dated by recreational developments adjacent to reservoirs proposed
for the Weber Basin.

It is conservatively estimated that some 321,720 (322,000 in round
figures) people reside within the recreational sphere of influence of
the Willard Reservoir site. This sphere is approximately 50 miles in
radius, but the population was estimated upon the following county
and city break-down:

MoOrgane GOURGY. .o afasr o al Shae iabasiangy Uil T oate e 2,611
DavistConntyng .o soe s, pado b “Taataiel i e T et Sl L 15, 784
Weber County . . . oiemmeon s atiatonne ok Spe et Daciuak rn b i 56, 714
07 A T @[ 010 1 it el sty s M S - el oA Nl Sl At i S, 29, 797

Box Elder County (with the exception of the following precincts: Park
Valley, Standrod, Clear Creek, Yost, Rosette, Junction, Grouse

Lreek; Lucin;,, and: Lakeside) -y oow web dscselan i il fdenad o 17, 820
Salt Lake City metropolitan district in Salt Lake County_____________ 198, 994
Yo ladl B ) b L AL A e 2 A RGN 8 e i s g A 321, 720

Cities included in county populations include: Ogden (1940 popula-
tion, 43,688); Bricham (1940 population, 5,641); and Logan (1940
population, 11,868) as well as several small municipalities of slightly
more than 1,000. With Salt Lake City included, this is an urban
population in excess of 210,000 (round figures) which is further
indication of an urban populace requiring recreational outlets.

Related areas, existing and proposed.—Related areas are sometimes
involved in the competition and use estimated for a proposed recrea-
tional development area. Experience has shown that a healthy
competition between areas is usually of benefit to all. While it 1s
possible for an area to become overly endowed with recreational
opportunity, it is not probable that such could be the case in the area
concerned, at least not in the foreseeable future. Some of the existing
recreational areas within use distance of the proposed Willard Res-
ervoir site include:

The Bear River Migratory Bird Refuge: This is a region of flats
and salt marshes rimming the north shores of Bear River Bay, Great
Salt Lake. The refuge will probably join the Willard Reservoir on
the north, but road access is some 22 miles via Brigham including 15
miles of dirt road approaching the entrance to the refuge. The
64,200 acres of land and water at the mouth of the Bear River is an
avian crossroads of two of the continent’s major migratory waterfowl
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flyways. The refuge was placed under the jurisdiction of the United
States Biological Survey in 1928. The area has been improved and
developed including dikes, canals, an administration building, research
laboratory, power and filtration plant, service building, garage, duck
hospital, and two residences. A 100-foot trussed-steel observation
tower affords a view, through field glasses, of the entire area. Much
of the construction was done by the CCC. Hunting in season is
permitted in designated areas on 40 percent of the refuge.

A private club, the ‘“Million Dollar” Bear River Gun Club, was
organized in the early 1900’s by wealthy sportsmen. Situated imme-
diately north of the refuge and owning a fenced 18,000-acre tract
which includes a 6,000-acre lake, the club has a $75,000 club house,
roads, canals, and a 3.5-mile dike.

Pineview Reservoir is an existing reservoir constructed in 1935-36
by the Bureau of Reclamation. It is situated in Ogden Valley, 7
miles east of Ogden. Consisting of some 1,787 surface acres at
maximum capacity, this impoundment was an attraction for thou-
sands of visitors before the war. Fishing, swimming, boating, and
picnicking are all popular. A yachting club and Boy Scout camp
constitute minor development at the present time.

Approximately 17 miles from the Willard Reservoir site, the Pine-
view Reservoir has current recreational value and considerable future
potential, especially if enlarged .according to current plans and
properly developed for recreational use.

The Meadows and the Willows campgrounds near the Pineview
Reservoir are popular areas for picnicking with some fishing in the
Ogden River.

Snow Basin, some 17 miles from Ogden and therefore some 27 to 30
miles from the Willard Reservoir site is advertised as Utah’s winter
sport wonderland. Skiing is the primary attraction, but other
attractions include a comfortable shelter. Hot lunches and refresh-
ments are available. The 1946-47 estimate of attendance included
some 45,600 skiers and 24,100 spectators. There are no present,
accommodations for lodging, although several applications liave been
made. A new route from Ogden reducing the distance to 14 miles is
partially completed.

Great Salt Lake, the largest lake in the United States west of the
Mississippi, is noted more for its salt content than for its size. The
average salinity is six to eight times that of the ocean. In 1925 the
water came within a few feet of Highway U. S. 40, but 5 years later

.it dropped to its lowest recorded level, receding nearly a mile from the
road and leaving the Saltair Beach pavilion high and dry. At present,
a miniature railroad carries bathers from the harbor to the beach.
Other recreational sites along the margin of Great Salt Lake include:
Black Rock, Salt Lake Yacht Club, and Sunset Beach. For reasons
primarily of distance and salinity of the water, it is not believed that
any of these developments will compete unfavorably with any
recreational development at Willard Reservoir.

Reservoir impoundments in the vicinity of the Willard Reservoir
include, besides Pineview:

Deer Creek Reservoir, located some 40 to 50 miles by road south of
Salt Lake City and therefore 90 to 100 miles from Willard Reservoir
site, is on the Provo River. When full, the reservoir is approximately
7 miles long and three-fourths of a mile wide. The area is scenic
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and the reservoir could be developed for pleasant recreational enjoy-
ment barring limitations imposed by domestic use of the water.

Echo Reservoir, on the Weber River near Coalville, Utah, has been
described as attractive and desirable. It is some 50 miles from
Willard Reservoir and should not interfere appreciably with patronage
there regardless of developments at Echo.

East Canyon, on East Canyon Creek south of Porterville, Utah, is
another existing reservoir some 45 to 50 miles from the Willard site.
It is small but attractive and desirable although without appreciable
development.

Bear Lake is a natural lake of considerable recreational attraction.
The lake, 30 miles long and 7 miles wide, lies half in Utah and half in
Idaho. It has white sand beaches, and because of its great depth has
a wide range of marine colors. Facilities are available for fishing,
boating, and swimming. Located some seventy-odd miles northeast
of the Willard site, it is improbable that the great appeal of this
fresh-water lake would compete with Willard.

Box Elder Lake, some 10 miles north of Willard is assumed to have
some recreational appeal as well as Hyrum Reservoir about twenty-odd
miles northeast of Willard. Neither, however, is expected to reduce
the patronage at the Willard Reservoir.

The above related areas appear to constitute those most likely to
influence or to be influenced to some extent by recreational oppor-
tunities which could be developed at the Willard Bay project. On
the whole, however, it is believed that the effect of these various
reservoirs, and possibly others, will tend to be more supplementary
and complementary than unduly competitive. This has frequently
been observed to be the case in similar multiple reservoir areas else-
where where it has been possible to avoid the often serious disadvan-
tages of overdevelopment and overuse of an area because of desirable
and often similar, related recreational opportunities.

Estimate of recreational need and use

The increasing industrialization and resultant increase in urban
population are obvious factors pointing toward a greater need for
general outdoor recreational opportunities for the people in the Weber
Basin. Principal income for people of Utah is derived from mineral
production, farming, and manufacturing of which mineral production
provides almost as much income as both farming and manufacturing.
This is current indication of industrialization. The future trend is
definitely toward further industrialization which will utilize the hydro-
electric power from the reservoir impoundments. An industrial popu-
lation means an urban population for which recreational outlet is
required. While there are existing attractions of scenic and recrea-
tional value within use distance of this population, the opportunity
is limited and will become more so in ratio as the industrial population
increases. There is a need not only for day-use and week-end develop-
ment, but for vacation accommodations where tourists may come to
spend several days or more. It is significant that the reservoirs
which will provide hydroelectric power and thus the opportunity for
further industrialization should likewise offer the means to provide
recreational opportunity for the population engaged in industry.
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Recommended recreational development

Considering the convenient access from Ogden and Salt Lake City
and the scenic quality and location adjacent to the Bear River Bird
Refuge, the Willard Reservoir should be developed for general recre-
ational use. It is probable that Willard Bay can become an all-season
development except during exceptional years of very cold winter or
very dry summer when the water may be required for irrigation.

Availability of areas on the land side of the reservoir only will
necessarily limit the extent of development, but there should be ample
opportunity for at least one major development area and possibly
one secondary area in addition to incidental facilities for boat docking,
picnicking, and camping.

Magor area.—Several sites for general development appear available
along the east side of the proposed reservoir. The south side could
also be considered to a limited extent, although access roads from
U S 91 could extend to a site along the eastern shore with less difficulty
and shorter extension than would be required for the south side.
Project study and survey of the reservoir site should provide further
details required to select a specific site.

The planning for general development should include consideration
of the following facilities: '

(a) Boating (small boats) to include piers and boathouses
(probably floating type), repair and launching facilities. This
site will require careful selection in order to screen the unsightli-
ness often connected with repair and service operations. Boat
rentals and possibly excursions, as well as boat and fishing sup-
plies, are other supplementary activities.

(b) Swimming to include beach development, bathhouse,
diving, and other facilities, and nearby arrangements for refresh-
ments and picnicking. Swimming should become one of the
major activities at the Willard Reservoir.

(¢) Picnic areas to include tables, fireplaces, potable water,
garbage disposal, and toilet facilities. Because of the lack of
natural shade surrounding Willard Reservoir, it may be more
practical, at first, to include picnicking in conjunction with
bathing, boat docking, camping, or other facilities where shade
trees will be planted, at least until public use and demand should
press the development of additional picnicking facilities on their
own merit. Picknicking should eventually become another of
the major activities for this reservoir.

(d) Campgrounds with usual facilities.

(e) Play area, often associated with or related to picnic and
camp areas.

(f) Administrative group to include utility area, offices, and
essential quarters. ,

(9) Concession: Lodge with dining and refreshment arrange-
ments, public lounge and terrace, probably some guest rooms
and quarters for concessioner and employees. Overnight accom-
modations for week end and vacation use, including housekeep-
ing facilities, are often operated in connection with a complete
lodge establishment.

(h) Equestrian facilities (if justified).
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(7) Private cabin sites: As previously mentioned, private cabin
sites may prove impractical in an area of this limited size, lack-
ing in natural shade and landscaping. In any event, should
plans ever include such development, sites should be chosen to
avoid interference with general public use of the area as well as
future expansion of public facilities.

Secondary development.—Secondary development could include facil-
ities for camping in the vicinity of the Bear River Bird Refuge and
incidental boat docking where demand seems to indicate.

Facilities mentioned for inclusion in the major development area
and those of secondary and incidental significance are subject to
revision at such time as project study or planning phases of study
should enlarge upon possible recreational use of the area, resulting
from more detailed survey of the site. However, the suggestions
presently offered are considered practical and feasible in view of the
current plan of operation for the Willard Reservoir and its relation
to other reservoirs proposed as part of the Weber Basin project.

Recommended land acquisition

Present information available to this Service does not indicate that
tentative severance lines have been set for the reservoir itself. Never-
theless, it is reasonable to assume that much of the land required
for recreational use and development will be acquired in connection
with other project phases of the reservoir. However, emphasis should
be placed upon the desirability of including sufficient property for
recreation in the over-all acquisitional program not only for purposes
of recreational development but, so far as possible within existing
limitations, sufficient additional lands to guarantee protection against
encroachment from undesirable elements, which tend to mushroom
on the periphery of recreational use areas. Much difficulty can be
avoided if recreational use is planned in conjunction with other
functional developments of the reservoir and sufficient lands are
provided for this purpose at the time other lands are acquired.

Estimated cost of development

On the basis of broad reconnaissance without actual selection of
development sites or detailed planning schedules, the estimate of
development cost must be accepted as general and subject to revision
as later study provides additional information. It is believed that
the costs indicated, predicated upon 1948 indexes, are sufficient to
permit development of facilities commensurate with estimated needs
as indicated in the report.

Under this premise, it is estimated that it would cost some $319,000
to provide recreational facilities as described in the appendix with
$157,500 for nonrepayment items and $161,500 for repayment items.
Operation and maintenance are broadly estimated at $6,000. At such
times as actual developments are under operation, it could become
possible to economize on operation by combining certain functions
with other reservoirs. This will become especially desirable when
administration of more than one reservoir is assumed by a single
agency.

Agency for administration

Agencies recommended for administration could include either the
city of Ogden, Weber County, or the Utah Department of Publicity
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and Industrial Development. The latter, however, is primarily
interested in developments of State significance which could preclude
immediate interest of that agency.

The city of Ogden would seem to offer the most logical adminis-
tration in view o% its representing the population most interested and
most likely to benefit from the area.

PINEVIEW RESERVOIR
Location

The Pineview Reservoir, constructed by the Bureau of Reclama-
tion in 1935-36, is located in sections 1-3, 10-16, inclusive, T. 6 N,
R. 1 E., Salt Lake Base and Meridian. This is in the Ogden River
Valley, in Weber County east of Ogden, Utah. The Ogden River is
one of the principal tributaries of the Weber River.

State Road 39 is the most direct route, 7 miles from Ogden to the
Pineview Reservoir. It is a paved road through scenic Ogden Can-
yon. Another State road, 162, with gravel surface, approaches the
reservoir from North Ogden which is approximately 11 miles from the
reservoir. State Route 85 is an unimproved road connecting U S 30-S
near Mount Green and joining State 39 at Huntsville, which is at the
edge of the reservoir.

The most probable route for travel from Salt Lake City or vicinity
to Pineview is via U S 89 to Ogden and State 39 to the reservoir.
Attendance from the north can enter Ogden over U S 89-91 or other
main roads approaching from that area and follow State 39 to Pine-
view or leave the main road at North Ogden and take the unpaved
State 162. Readily accessible over scenic and improved roads, the
Pineview Reservoir is approximately 17 to 20 miles from the proposed
Willard Bay Reservoir.

Purpose and operation of the Pineview Reservoir

The Pineview Reservoir was constructed primarily for the storage
of irrigation waters. The plan of development includes enlarging this
reservoir.

Maximum capacity is 92,000 acre-feet at elevation 4,894, giving a
surface area of 2,700 acres. The reservoir can be drawn down to zero
capacity at elevation 4,818 feet. Under normal operating conditions,
the reservoir fills in late May or early June and remains near maxi-
mum water-surface elevation until July 15. By October 1, the reser-
voir is drawn down almost to elevation 4,853 feet. At this stage, the
reservoir contains 10,000 acre-feet and has a water-surface area of
780 acres. During drought years, the reservoir will not fill to maxi-
mum capacity and will be emptied by the end of the irrigation season.
This will be exceptional, however. The more normal operation will
probably not exceed 30 to 40 feet of vertical fluctuation during the
recreational use season. The shores of this reservoir are fairly steep,
so that a vertical fluctuation of even as much as 30 feet does not
greatly disturb the margins so far as appearance is concerned, hori-
zontal fluctuations being nominal.

Physical characteristics

This existing reservoir is located in scenic surroundings. The
approach through Ogden Canyon is just wide enough for the highway
and the Ogden River. The towering cliffs in the canyon, several
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thousand feet high, seem to block the way, but a passageway con-
tinually opens through vertical masses of pink quartzite. In the
more eroded deposits of blue-gray limestone and sandstone, the can-
yon broadens into fertile glades.

The stream beds are forested mainly with alder, willow, and cot-
tonwood ; in the lower levels grow chokecherry, scrub oak, maple, and
pine while in the upper areas are aspen, juniper, and spruce.

The reservoir area is picturesquely surrounded by high mountains.
When completed in 1937, the reservoir was partly within the Cache
National Forest. On May 12, 1941, the boundary of the forest was
extended to include all the shore line. As an existing reservoir,
Pineview is attractive and highly recommended for further recrea-
tional use and development.

Present recreational evaluation of reservoir

The appraisal of existing recreational values connected with the
Pineview Reservoir must be general in scope, based upon figures of
attendance at nearby Forest Service picnic and camp areas, attend-
ance counts at boating regettas, and a general statement concerning
existing bathing beaches, yacht club, and Boy Scout camp. The
beauty of Ogden Canyon below the reservoir has attracted consider-
able development including lodges and private homes which undoubt-
edly have a high value. Although more or less private in nature, the
developments are generally attractive and indicate the desire of the
people to find cool and pleasurable retreat from the nearby urban
centers.

Area Camp- |Picknick-| SWim- | Fishing | Boating | SIEM* | General | Total

§ 00171 CORMPS MRROLY] ERTE WAL 51,000 |-oooooee 2,800 [oo oo 3,000 56, 500
The Blnflg. .x oo 200 0000, o (1 . (M. 4, 850
The Point_- i 100 | 5,600 | 1,500 650 | 6,700 | 7,500 22, 050
North Bork..o ntveslaschaibigs 16,800, |4 dvnisss 1,800 1k —bin sb 1% P e 18, 000
L il (OAS o  ER 1,430 1,120 730 b il A RS 5,510
Huntsville 1,950 | 1,730 475 | 4,600 |--_Z_T17 ; 138,215

Fobar. Lol 300 | 80,480 | 4,350 | 6,505 | 13,430 | 10,500 145,125

1 Includes boating regatta, national speed boat races.

This total of 145,125 is exclusive of attendance at Snow Basin, a
winter resort primarily for skiing, some 15 miles from Pineview.
An estimate of attendance there, from November to April of 1936-
47, was 45,600 for skiing and some 24,100 spectators. While Snow
Basin is not a reservoir area, attendance there is significant as an
indication of the use made of popular recreational areas in the vicinity.

The Pineview Yacht Club has a clubhouse on the peninsula ex-
tending into the reservoir from the east. While the club is obviously
not an elaborate development, it is at least an indication of interest
that future development could encourage.

The Boy Scouts development on the north shore is very minor, but
expansion is possible, and it is understood that the Ogden area council
for the Boy Scouts is interested in further development.

While it is not practical to place a monetary value upon the develop-
ments mentioned without making a complete statistical appraisal of
each one, it is evident that considerable use is made of the area with
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only limited facilities. With further development to facilitate use
and enjoyment, it is apparent that the Pineview Reservoir and area
would be extensively used even more than at present.

Types of recreation for which area is suitable

With the general use already made of the area for swimming, boat-
ing, picnicking, camping, and fishing as well as for more specialized
events such as the boating regatta, it is evident that at least these activi-
ties should be further encouraged and possibly others included. Of
course, all boating, whether motor or sail, should be restricted to
small craft. While the maximum acreage of 1,787 could accommodate
some larger craft, the 630 acres at normal draw-down could seem even
dangerous for such boats. Although the lake has a shoreline of more
than 20 miles, it is not recommended that private cabin sites be con-
sidered. It could be desirable, on the other hand, to include at least
one group camp, particularly in connection with the Boy Scouts de-
velopment.

Emphasis for the recreational use on a reservoir of this size should
be for the general public use. By planning this use around one major
development area with some secondary development where needed,
it should be possible to attract and accommodate even larger numbers
of people than at present. :

Factors influencing recreational development

Region served and population.—Because of the proximity to the
proposed Willard Reservoir, it is contemplated that the Pineview
Reservoir will serve approximately the same area, recreationally.
This should be of benefit to both reservoirs as overdevelopment will
be less probable. Urban population is already fairly dense and is
increasing, which would provide ample patronage for both reservoirs
iz{s_ well as for the proposed Magpie Reservoir farther up the Ogden

iver.

The same general statements concerning the economy and probable
growth of urban population described for the Willard Reservoir area
apply generally to the Pineview area. Estimating the population
within 50 miles of the Pineview Reservoir gives a figure of some 21,000
more than that for Willard. Based upon populations of counties
within an approximate 50-mile area, the following break-down is
given:

BRI OUTILY - s e e e L T o LN W LY SR 211, 623
DavigiCeunty = L0 LU/T0 008 JERLLETAY s S R e I e a0 L LY 15, 784
Morgan (Gounty e b oo imaliaket Wl Conrdcalidon, o ety s i e d s i 2, 611
WichersCountar &t ceoksce - pilaty o J 07 sasbaos cviog Aoch ol L = 56, 714
Cacho ORIV EE =c o e e e e e SR T 29, 797

Box Elder County (excepting following precincts: Centerdale, Curlew,
Kelton, Park Valley, Clear Creek, Rosette, Yost, Standrod, Junction,

Grouse Creek, Lucin, and Lakeside) . - _ - _________________________ 17, 478
Sumiit (CoRnb e o8 . Lo Bl cfed, ofbilie bl Sipuniio 86,0 Ll kvl 8, 698
Total (round B onres ode o) S T s JITLIAT T TR 342, 705,

The difference of some 21,000 estimate in population between
Willard and Pineview service areas is principally accounted for by
including the entire population of Salt Lake County in the Pineview
estimate, whereas only the population of the Salt Lake City metro-
politan district was included for Willard. While the 50-mile radius.
from Willard seems to barely include Salt Lake City, the 50-mile
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radius from Pineview takes in all but a small portion of the entire
county. Actually, people attending either area from this section would
probably drive to Ogden and then either 10 miles to Willard or
7 miles to Pineview, giving a difference of only 3 miles. However,
considering that there is more than one approach to Pineview, even
though only one is paved, and that the main approach is through the
scenic Ogden Canyon, it seems logical to believe that more people
could be attracted to that area particularly from the south which,
though mountainous and scenic, is less so than Ogden Canyon. Other
attractions which may give precedence to Pineview are the several
opportunities for accommodations at nearby private lodges and public
campgrounds, in addition to the prospect of further development at
the existing Pineview. There also could be, in the future, the prospect
of a second reservoir, Magpie, in the vicinity to draw people to this
area. It therefore seems practical to consider prospective attendance
at Pineview from the more extensive area than for Willard.

Related areas, existing and proposed.—The recreational areas,
existing and proposed, described as within the recreational use sphere
of the ¥1'oposed Willard Reservoir are all worthy of similar considera-
tion relative to the existing Pineview Reservoir. In addition, there
are other reservoirs proposed for the Weber Basin which could be
considered in connection with Pineview.

Magpie Reservoir is proposed for impoundment on the South Fork
of the Ogden River 6 to 8 miles above the existing Pineview Reser-
voir. Water surface area at maximum elevation 5,471 would be 720
acres. At maximum draw-down to elevation 5,325, the surface area
would be 130 acres. In general, the plan of operation, described
further in the specific section for this reservoir, will allow for recrea-
tional use. However, based upon the limited size of the reservoir and
the size of the urban population available, it is evident that this area
would be of supplementary value, recreationally, to Pineview, rather
than competitive.

Lost Creek: Another small reservoir, about 40 miles by road from
Ogden and slightly more than 40 miles from Pineview, as currently
proposed, would comprise some 350 surface acres at maximum ele-
vation but would remain at this elevation for only 2 or 3 weeks after
June 1 when water would be drawn for municipal and irrigation use.
It will be emptied by November 1. Only in years of above normal
run-off will this reservoir be partially full at the end of the irrigation
season. This plan precludes any but limited seasonal use which should
discourage all but the most simple type of facilities, if any.

Jeremy Reservoir is proposed on East Canyon Creek some 40 miles
by road from Ogden and a similar distance from Pineview. Maximum
surface acreage of 730 acres could have recreational appeal, but the
indefinite plan of operation whereby the filling and emptying will be
variable from year to year leaves also an indefinite factor for planning
recreational use, until later study of the operational plan establishes
a definite basis for considering potential recreational values.

Perdue Reservoir, proposed on the Weber River, will be some 60 to
70 miles by road from Pineview. While this reservoir will consist
of 650 surface acres at maximum elevation and about 150 surface acres
at maximum draw-down, the distance from Pineview should alone
preclude the possibility of recreational competition.
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This tabulation of reservoir recreational areas does not indicate
any present competition for the Pineview Reservoir nor any for the
immediate future as current proposals are for reservoirs considerably
smaller than Pineview, and, while of local value, it is not considered
probable that any of these will draw appreciably from the attendance
believed possible for Pineview.

Estimate of recreational need and use

The recreational need for the area as stated in connection with the
proposed Willard Reservoir is also applicable to Pineview. The
probable population to be served recreationally by Pineview is slightly
larger than for Willard, which should indicate proportionate increase
for the need to provide recreational opportunity for day use as well
as week-end and vacation use.

Recommended recreational developmeni

Although the Pineview Reservoir is smaller than is proposed for
the Willard site, there are several reasons for recommending more
extensive developments for Pineview. Primarily, the shore line avail-
able for development at Pineview is considerably greater than at
Willard, where space for recreational use will be practically limited to
the east side. In addition, the Pineview Reservoir is located in more
scenic surroundings and has the current appeal of being already
existing. Patronage of recreational development presently available
in Ogden Canyon clearly indicates that further development is desir-
able. Although existing beaches and camp grounds have drawn
close to 50,000 people to the reservoir in 1 year, it is possible that
further general development could increase this use. Under the
present plan of operation, Pineview should have at least one general
development area, one or two secondary areas, possibly a group camp
development in connection with the Boy Scout location, and incidental
facilities for additional boat docking, picnicking, and camping wherever
such needs can be properly coordinated with other developments by
adequate planning.

Major area.—The long peninsula extending into the reservoir from
the east between the South Fork and Middle Fork of the Ogden River
is clearly defined as the most desirable site for general recreational
development. The Huntsville Cemetery on this peninsula need not
conflict unduly with recreational use and development, nor does use of
this sort need necessarily to conflict with the cemetery. If any future
plans for the reservoir should involve raising the water elevation, it is
probable that they would also include arrangements for moving the
cemetery. However, plans for recreational use of the peninsula
could indicate access road alinement around the cemetery. Topog-
raphy is such that the road could be at a lower elevation so that neither
use need interfere with the other.

One area on the south side of this peninsula is already in use for
swimming. If further developed and additional facilities added, the
entire tip of this peninsula could become the most desirable develop-
ment on the reservoir. Additional facilities should include provision
for the following:

(a) Boating for small craft, sail, motor, or rowboat, including
facilities for their launching, storage, service, and repair. A
possible location for this development could be on the north side
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of the peninsula associated with the Pineview Yacht Club which
already has a floating dock. This location would remove the
boating from other general-use areas, particularly the swimming
beach which would probably be on the south shore of the penin-
sula. The usual supplementary facilities could include boat
rentals, excursions, fishing supplies, ete.

(b) Swimming: The beach site mentioned on the south side
of the peninsula could be improved and possibly enlarged. Con-
struction of a bathhouse, diving facilities, and nearby arrange-
ments for refreshments and picnicking should be considered in
planning development of this area.

(¢) Picnic areas to include tables, fireplaces, potable water,
garbage disposal, and toilet facilities. Picnicking at Pineview
could be in conjunction with other activities as well as on its own
merit at roadside areas and desirable spots, large or small, around
the edge of the reservoir.

(d) Camp grounds with usual facilities, either by enlarging
present camp sites or by developing other appropriate sites.

(e) Play areas in conjunction with other appropriate develop-
ments.

(f) Administrative group to include utility area, offices, and
essential quarters. It is unlikely that appropriate space could be
found on the peninsula for this development. It seems more
practical to consider enlarging the dam administrative area below
the dam to include additional facilities required or, if considered
more desirable to keep the two separated, other space could be
found for recreational administration and maintenance equipment.

(9) Concession: A delightful site is available on the end of the
peninsula for a lodge with dining and refreshment arrangements,
public lounge, terraces, and guest rooms. Views would be open
in all directions and the rooms would be open to breezes from
the reservoir. Care must be exercised to locate the lodge where
later, possible enlarging of the reservoir would still leave the build-
ing well above high water.

(h) Equestrian facilities if warranted.

() Group camp could be developed on the north shore of the
reservoir by expanding the existing Boy Scout camp. Space is
limited which would otherwise limit the size of the camp; how-
ever, a development of this sort for cooperative use by Boy and
Girl scouts, 4-H Clubs, and so forth, would undoubtedly prove
popular.

() Private cabin sites: It is doubtful if sufficient space would
be available to encourage private development.

Secondary development.—In addition to the group camp enlargement
of the Boy Scout site, secondary development could include enlarging
and improving Eden Beach, additional camping sites around the
reservoir, and incidental picnicking and boat landings where justified
by need in relation to other well-considered developments.

Recommended land acquisition.—Definite information is not cur-
rently available to the National Park Service concerning the exact
status of privately held lands, but it is understood that much of the
usable area surrounding the reclamation lands is yet in private owner-
ship. While it is further understood that local agencies are negotiating
for certain tracts for the purpose of long-range planning and recrea-
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tional development, it is definitely recommended that further plang
include acquisition of all lands usable for recreational purposes.

Estimated cost of development.—Developments at the existi
Pineview Reservoir clearly indicate the value of providing facilities
for public recreational use. With only a minimum of recreationa]
development, attendance has been great. On this basis, it is believed
practical to estimate increased attendance and resulting moneta;
benefits in proportion to further recreational development. It would
be possible to overdevelop any reservoir beyond the point of reason-
able use expectation. However, further developments recommended
for Pineview are considered commensurate with the scope of the
reservoir and proportionate to the estimated population from which
attendance can be drawn.

It is estimated that enlarged recreational facilities at this area would
cost some $377,500 in round figures. A break-down of the cost
estimate is included in the appendix of this report. Of this figure,
approximately $179,500 would be for nonrepayment items and
$198,000 for repayment items. The $6,000 for operation and mainte-
nance could possibly be reduced if a combined administration could
be effected with smaller development at Magpie or even Willard
Reservoir.

Recommended agency for administration

In view of recent agreements between the Commissioner of Rec-
clamation and the Acting Chief of the Forest Service, under which
the Forest Service agrees to administer national forest lands in
reclamation withdrawals which are not used in connection with
reclamation works, including recreational developments, it is assumed
that the Forest Service will therefore accept administration of recrea-
tional developments at Pineview. Since 1941, the Pineview Reservoir
has been entirely within the boundary of Cache National Forest.

Other interested agencies include the State department of publicity
and industrial development and the city of Ogden. The former is
already interested and has made considerable contribution to the
existing area. The city of Ogden could become interested as the
agency representing the population most likely to patronize the area.

MAGPIE RESERVOIR
Location

This site is in secs. 4 to 7, inclusive, of T. 6 N., R. 3 E., and secs.
31-34, inclusive, of T. 7 N., R. 3 E., Salt Lake base and meridian.
It is on the South Fork of the Ogden River about 6 miles east of
Huntsville, Weber County, Utah. While the reservoir site is within
the boundaries of the Cache National Forest, the land to be inundated
is privately owned.

The Magpie Reservoir would be accessible over approximately the
same roads as Pineview except that it will be some 6 to 8 miles farther
up State 39 than Pineview; thus, both sites are readily available over
scenic and improved highways.

Purpose and operation of Magpie Reservoir

The reservoir will be operated for stream flow regulation, irrigation,
power production, and flood control. The maximum capacity will be
60,000 acre-feet at elevation 5,471 feet. Water surface area at this

63961—50——10
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capacity will be 720 acres. Water surface area at maximum draw-
down, elevation 5,325, will be 130 acres. Inactive storage at maximum
draw-down (dead storage) will be 5,000 acre-feet. The reservoir
will, in general, be full about June 1 and will be drawn down to about
elevation 5,450 (600 acres) October 1. In dry years, the reservoir
will not fill and will be drawn down to about elevation 5,410 (area
400 acres) by October 1. Maximum draw-down will occur in March.

This plan of operation should, in general, permit use of the reservoir
for recreational use. The possibility of wide range in surface acreage
of 130 to 720 acres necessarily limits the type of recreational develop-
ment. However, since the reservoir margins are steep, keeping the
horizontal fluctuation within fairly narrow limits, and since the general
range of surface acreage will probably be 600 to 720 acres, there
should be opportunity for limited recreational use.

Physical characteristics

Approaches to the Magpie Reservoir site, as to Pineview Reservoir,
are through scenic canyons with alder, willow, and cottonwood in the
bottoms. Above Pineview, the valley broadens but becomes more
canyonlike again near the proposed Magpie Dam site. The steep
slopes with occasional benches favor recreational development, the
slopes reducing the amount of horizontal fluctuation and the benches
suggesting possible recreational development sites.

While the Magpie site does not appear to have the recreational
appeal existing and partially in use at Pineview, the area is scenic,
accessible, and could become a very pleasant supplement to recrea-
tional development recommended at Pineview.

Present recreational evaluation of reservoir site

The general appraisal of existing recreational values at Magpie is
based primarily upon estimated values of private homes and camps
existing in the reservoir site, itself. Conservatively estimated, there
are some 30 private summer homes that would be inundated by the
reservoir. These seem to vary in value from $200 to $12,000 with a
possible average of $2,000. Very broadly estimated, this could place
a value of $60,000 on existing private recreational development that
would be eliminated by impounding the reservoir. It is considered
desirable to place primary emphasis upon the general public use and
enjoyment at proposed reservoir recreational areas, although not
necessarily excluding private use entirely. Nevertheless, it could seem
practicable to consider the economic value of existing private holdings
as compared to the prospective general recreational values potentially
deriving from the impoundment.

According to use counts compiled by the United States Forest
Service in 1947, there were some 44,000 people who made use of
facilities in the Mapgie area for picnicking and fishing. This is an
indication of general public use in addition to private use previously
‘described:

Area Picnicking Fishing Total
S T Bl et L LS | W A A B ed T SN 9, 500 600 10, 100
Meadows (picnie) L8 A% 2 12, 300 350 12, 650
Cottonwood.........._. £S 7,000 250 7,250
Houth Xk L T g o TN AT = 13, 850 600 14, 450

s I T W R R e e 42,650 1,800 44,450
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While it is entirely possible that private and general public use of
the reservoir could equal and even surpass current recreational use
of the site, it will require further specific appraisal to determine if
more recreational value would be destroyed by the impoundment
than could result from post project recreational developments. At
such time as plans for this reservoir reach a project phase of study,
an appraisal should be made of private and public developments in
order to determine the current recreational value of the site. How-
ever, information based upon general estimates only would indicate
that the present Magpie area could provide a pleasant recreational
adjunct to the Pineview area without further change and that,
recreationally, the impoundment would not be recommended.

In reviewing the recreational situation, consideration should also
be given to the proximity of the Magpie site to both the Pineview
Reservoir (6 to 8 miles) and the proposed Willard site (23 to 25 miles).
Since it is recommended to develop these two areas for general public
use, it is possible to consider the justification of preserving the private
homes existing in the Magpie area in lieu of extensive additional
public facilities in connection with another reservoir.

Types of recreation for which area is suitable

On the basis of current recreational use, the Magpie site is suitable
for picnicking, camping, fishing, and private summer-home use. Pro-
viding impoundment takes place and the reservoir is developed for
recreational use, additional recreation for which the reservoir would
be suitable could include: Swimming, boating, group camping, hiking,
and possibly horseback riding.

While emphasis at Willard and Pineview has been for the general
public use, it could appear feasible to allow private cabin development
at Magpie. This site is further removed from centers of population
and is fairly limited in size for extensive developments for general
public use. It could, therefore, seem possible to consider limited
development for general public use and open other areas for private
home sites.

Factors influencing recreational development

Region served and population.—The Magpie Reservoir site is close
enough to the Pineview Reservoir to be considered in the same sphere
of influence. While factors other than available population will un-
doubtedly affect probable attendance at Magpie, it is apparent that
the influence due to population both urban and rural and the economy
of the region will be similar on both areas.

Euxisting and proposed related areas.—Areas of probable competitive
influence on the proposed Magpie Reservoir have been described in
connection with the Willard and Pineview Reservoirs. While the
degree of influence these areas could assert upon Magpie may vary
from that described as probable for the other two areas, it is believed,
generally, that none of the described areas would detract appreciably
from anticipated attendance at Magpie.

Estimate of recreational need and use.—Again, because of proximity
to the Pineview Reservoir, it is reasonable to assume that the need
for recreational outlet is similar to that described for Pineview.
While the probable function that Magpie is likely to perform in satisfy-
ing this need is quite different from that of Pineview, the possible
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developments at Magpie can, nevertheless, fill a need for private
home sites and supplement general use of the Pineview area.

Recommended recreational development

In the event that existing summer-home sites and camp grounds
at Magpie are cleared to provide a basin for the impoundment, there
will be recreational sites on the reservoir shore areas. A reservoir of
this size and plan of operation within easy distance of another reservoir
(Pineview) developed for general recreational use could be considered
for limited general recreational development and also for private
home sites.

Public use area.—The area surrounding the principal lateral arm
on the north side of the reservoir in sec. 6, T. 6 N., R. 3 E., is the most
probable site for public use. The west side of this arm, toward the
dam, is more gently sloping and could provide limited accommodations
for:

(a) Swimming, including a small beach and simple bath shelter.

() Picnicking, near the beach and associated with a small

" refreshment stand which could be a temporary seasonal structure.

(¢) Boating, which should be removed from the beach (possibly

on the opposite side of the bay or on one of the other inlets).

Assocliated concessions could include fishing equipment and boat
rentals.

Incidental areas for picnicking, camping, and necessary boat land-
ings should be provided wherever the need coincides with good
planning.

Private cabin sites should be available, particularly on the north
side of the reservoir if the present road through the basin is relocated
on that side. Other sites for summer homes would be available on
the south side at such time as an access road is provided presumably
by local agencies. Margins are rather steep on this side, but private
developments would not find access to the water impossible where
such access would not infringe on larger public interests.

Group camp sites would also be available on the north side of the
proposed reservoir. These sites should be as remote as possible,
where group activities would not conflict with either private homes
or general public use.

While these suggestions for recreational development are advanced
for such time as the Magpie Reservoir may become a reality, it is not
necessarily implied that impoundment of the reservoir will greatly
improve the recreational value of this area. The comparative
situations have been discussed in connection with the “Present
recreational evaluation of the reservoir site.” However, these
recreational developments are suggested, providing the reservoir is
impounded under justification of the primary purposes of stream flow
regulation, irrigation, power production, and flood control.

Recommended land acquisition

Specific information is not yet available to the National Park
Service concerning even tentative withdrawal boundaries for this
project. It is assumed that project withdrawals will include at least
part of the lands required for recreational developments. Additional
lands for recreational use should include at least sufficient land to
develop recreational projects proposed in sec. 6, T. 6 N., R. 3 E., as
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well as additional property to protect this development from undesir-
able infringement.

It is quite possible that private summer home lease site needs can
be satisfactorily accommodated on private land adjacent to the public
reservoir area. In such cases, land acquisition for primary project
purposes should be adequate to assure public control of all shore
lines, across which access to the reservoir can be in accordance with
well considered over-all land utilization planning and administration
of the area. The latter, especially, can be greatly complicated by the
inclusion of private lease sites, and acquisition of land for this purpose
is not advocated in this case.

Estimated cost of development

Based upon very broad estimates and as in other instances, con-
sidering costs which could be justified by the project, it is believed
that recreational developments for the proposed Magpie Reservoir
would be some $142,000 in round figures. This includes approxi-
mately $108,000 for nonrepayment items, with repayment items
totaling some $34,000. Annual operation and maintenance is
estimated at $5,200, although it could be possible to reduce this amount
if administration here were combined with other similar areas.

Recommended agency for administration

In view of its location within the boundary of the Cache National
Forest, the proposed Magpie Reservoir, like Pineview, could be con-
sidered for administration by the United States Forest Service.
Administration of both areas by the same agency would, of course,
have its advantages and should be seriously considered. However,
it is understood that Weber County is also very much interested in
the Magpie area and that the county government would welcome the
opportunity to assist in the recreational development and subsequent
administration.

While there could be certain advantages to having both Pineview
and Magpie administered by the same agency, there could also be very

ood reasons for dividing the responsibility. In either case, the
%nited States Forest Service or the Weber County government appear
to be the two most logical agencies to consider.

LOST CREEK RESERVOIR
Location

The Lost Creek Reservoir site is located on Lost Creek, in sec-
tions 4, 5, 8, and 9 of T. 5 N., R. 5 E., Salt Lake base and meridian.
This location is also in Morgan County and 12 miles east of Devils
Slide, Utah.

The site is generally accessible via US 30—S which passes through
Devils Slide. State road 158 from Devils Slide to Croyden (2 miles)
is an improved road, but the remaining 8 to 10 miles to the Lost
Creek Dam site are unimproved, affording the only immediate access
to the site. However, this access is likely to be sufficient as very
little recreational use is anticipated for this reservoir.

Purpose and operation of reservoir

This reservoir will store the surplus waters of Lost Creek for mu-
nicipal and irrigation use. The reservoir will also control floods
originating in the Lost Creek drainage area. Actual capacity will be
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determined by flood reserve requirements. The tentative volume
has been set at 20,000 acre-feet. At this capacity, the water surface
would be 350 acres. The depth of water at the dam will be 160 feet,
which will be the maximum possible draw-down.

Under the plan of operation for this reservoir, it will be full in
early June and remain full for a 2- or 3-week period. The reservoir
will then be emptied by November 1. Only in years of above normal
run-off will the reservoir be partially full at the end of the irrigation
season, retaining only a small reserve necessary for fish and water
fowl protection.

This plan of operation will not allow appreciable use of the reser-
voir for general recreation. Such use would be limited to a very
brief period early in the summer, which, combined with the small
surface acreage planned, indicates that general recreational develop-
ment should not be recommended. Under the current plan of opera-
tion, the recommendation for recreational use would be to reserve cer-
tain areas between the reservoir and State road 158 which may be
relocated along one edge of the reservoir. This land could be used
for camping during the 2- to the 3-week use period—sometimes longer,
depending upon the rate of draw-down.

Physical characteristics and type of recreation for which area is suitable

Scenically, the Lost Creek area is average for this part of the coun-
try. The mountainous country is unspectacular. The area is rather
removed and there is no great attraction to draw people interested
in recreation. Both Francis and Lost Creek are reportedly good
fishing streams but the Fish and Wildlife Service will make specific
comment on that subject.

Providing that good fishing is established and maintained, it would
be logical to expect visitors on that basis alone, regardless of the
limited size and rapid draw-down of the reservoir. However, under
this operational plan, it is not anticipated that the reservoir would
have attraction for any other recreational use.

Factors influencing recreational development

Region served and population.—The Lost Creek Reservoir is not
likely to be of recreational interest beyond a 25-mile radius and
probably less than that unless good fishing is maintained. However,
assuming that fishing would be good enough to attract visitors from
within the 25-mile radius, it is estimated that there would be approxi-
mately 5,636 people to draw upon. These are from the following
counties:

Weber (Huntsville preeinet only) . - oo 773
NVOFTREE S0 A Al ARE R L o i rmre o e B e B DY, e O el APRATY 2, 611

Summit (including only Castle Rock, Upton, Coalville, Hoytsville, Echo,
Rid SHeheferprocinets) S dMEEaN SRs: N PN Ly e R e T 2, 252
Motaht. ealemr QL ol 2 dpapiacoas gl dnd | baon Govedaogd 5, 636

This population is not only small, but it is in some instances closer
to other more desirable, existing and proposed reservoir impound-
ments. It would appear, therefore, that very few people would be
likely to come to the Lost Creek Reservoir for recreational reasons.
In fact, attendance at this reservoir will depend almost entirely upon
the quality of fishing.

Related areas.—Existing: Within the 25-mile radius of the proposed
Lost Creek Reservoir, there are at least three existing reservoirs all
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of which are more desirable for recreational use than Lost Creek prom-
ises to become. These sites are Pineview, some 40 miles (by road)
from Lost Creek; East Canyon, some 20 to 25 miles (by road); and
Echo Reservoir, approximately 20 miles by road from the Lost Creek
site. All of these reservoirs are described elsewhere in the report.

Proposed: In addition to the existing reservoirs, there are at least
three others proposed and possibly four if Willard, which is well
beyond the 25-mile radius is included. These are:

Approzimate distance by road from Lost Creek site

Miles
JoremysReseryolr S0 M. SR N S pe R B S A L SR i O
RerdueiReservoir..£ LAl L JIELL 10 Jed0 Sd ULl Has 2o 3] LUt IR 50
Magpie sReservoir e Liniy: G100 o Berp alipl e oo ador] o 210 e (N 45
Willard, Respyolr.. /L (U0 Dot oo o dille oo D e Dl ca b e AR 55

. These proposed reservoirs, within a possible recreational sphere of
influence of Lost Creek, all show a greater recreational potential than
that indicated for Lost Creek.

Recommended recreational development

The only apparent recreational value of Lost Creek, under the
current plan of operation, could be for fishing. Provided the Fish
and Wildlife Service attribute sufficient value to the project for that
purpose, it could be desirable to retain limited areas for camping
between the reservoir and the road, if it is'relocated along the edge of
the reservoir. It would not, at present, seem desirable to provide
any camp development as such; however, roadside space where
camping parties could bring their own equipment and camp without
the advantage of provided facilities may be in order.

In the event that later study should for any reason produce a
different plan of operation for the reservoir, whereby a larger minimum
pool could be retained, it could then become desirable to consider
some kind of recreational development for the Lost Creek Reservoir
area.

Recommended land acquisition

It is entirely possible that land acquisition for project purposes
could include procuring property between the reservoir and the
relocated State Road 158. Since space for camping between the road
and the reservoir is all that is currently recommended for recreational
use, provision should be made for acquiring a few select areas on
benches suitable for such use, providing the property is not acquired
for primary project purposes.

Estimated cost of development

While there is no actual development recommended, there could be
a cost for land acquisition for camping use. This would depend pri-
marily upon the acreage acquired for the camping recommended and
whether or not this land was acquired for primary project purposes.
In either event, the cost should be nominal.

At such time as the project is approved, a project recreational study
should determine exactly what sites should be chosen for camping.

Recommended agency for administration

In this instance, where no actual recreational development is
recommended, there is no necessity for an administrative organization.
However, in the event camping and incidental picnicking are
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allowed, such areas could be serviced as a part of the State highway
roadside program. In the event this were not feasible, an alternate
plan could be for the dam administration to supervise clean-up and
policing of the area with part time labor. This would undoubtedly
be a very minor and incidental responsibility.

JEREMY RESERVOIR
Location

It is proposed to locate the dam for the Jeremy Reservoir on East
Canyon Creek in sections 1, 2, 11, 12, and 13 of T. 1 S., R. 3 E., and
section 18 of T. 1 N., R 4 E., Salt Lake base and meridian. This is
in Summit County about 16 miles east of Salt Lake City, Utah.

The dam site is a mile to a mile and a half north of U S 40, and the
reservoir will extend some 3 to 4 miles up the creek, perhaps requiring
the relocation of approximately 1 or 2 miles of U S 40.

The most direct access to the site is via U S 40 with United States
Highway 189 feeding into U S 40 at Heber south of the site, and State
530 coming into U S 40 from the east of Kimball Junction.

Access from Highway 40 to possible recreational development sites
along the reservoir is over an unimproved county road which follows
the East Canyon Creek Valley. This road will probably be relocated,
possibly on the western side of the reservoir, extending access to
possible recreational sites on that side of the reservoir.

In general, the reservoir appears suitable for recreational develop-
ment and access will be convenient providing the county road is
relocated along either edge of the reservoir.

Purpose of reservoir

This reservoir will be constructed to a capacity of about 35,000
acre-feet. It will be used primarily for hold-over storage. At maxi-
mum capacity, elevation 6,340, it will have a surface area of 730 acres.
The reservoir will fill in years of high run-off and be drawn down in
dry years. Maximum draw-down in any single year may be to
elevation 6,266 feet or 5,000 acre-feet capacity. According to state-
ments from the sponsor, exact operational conditions cannot be fully
explained at this time, but the sponsor further states that filling and
emptying will be variable from year to year and that in many years,
the reservoir may remain almost full. While this statement Keaves
considerable latitude in the proposed method of operation, the Na-
tional Park Service will assume that the plan of operation indicated
by the sponsor will at least retain sufficient conservation pool, during
most years, to permit use of the reservoir for general recreational
purposes.

During the years that the reservoir remains near the maximum
capacity elevation, it should be especially desirable for recreational
use and during the years of draw-down there should be some recrea-
tional value, providing the draw-down is not too great. Definite
data on actual frequency and amount of draw-down are not available
to the National Park Service at this time.

Physical characteristics

The area surrounding the proposed Jeremy Reservoir site is scenic,
particularly the vista toward the south which is of mountain peaks
and forest land. The immediate aspect in the East Canyon Creek
Valley is pleasant and should provide attractive location for one or
more recreational development areas.



WEBER BASIN PROJECT, UTAH 145

There are willow, haw, spruce, aspen, cottonwood, scrub oak,
chokecherry, elder, and sage among other tree and shrub growth.

Present recreational evaluation of reservoir site

A possible indication of the current recreational value of the East
Canyon Creek area is found in the popularity of the East Canyon
Creek Reservoir, some 8 to 10 miles north of the Jeremy site. Accord-
ing to reports, the East Canyon Reservoir is a favorite haunt for
fishermen on the opening days of the season, which should indicate
fishery values further up the stream. Also, according to Mr. James
B. Kilby, of the Welcome Inn, on U S 40 near the south end of the
proposed reservoir, there are approximately 500 people each Sunday
during the winter to use the ski area nearby. He also estimates at
least that many people during the summer for fishing alone.

In general, the indication is that considerable recreational values
exist in the vicinity of the Jeremy Reservoir, pending the impound-
ment, but that these involve very {argely those associated with fishing
and winter sports.

Types of recreation for which area is suitable

Convenient access, particularly from Salt Lake City, scenic location,
and the general indication of the plan of operation denote favorable
recreational possibilities for the Jeremy Reservoir. Although the
plan of operation is still indefinite, there is reason to believe that the
reservoir and area could be used for fishing, boating, camping, pic-
nicking, hiking, and possibly some winter sports. The latter is
mentioned with special reference to possible enlargement of the winter
sports area south of U S 40. It might be feasible to provide a lodge
or cabins or both for use of summer visitors in the vicinity of the
Jeremy Reservoir and, if convenient, a coordinated arrangement
could be made for visitors to the nearby winter sports area to use the
same accommodations. This would be especially desirable if the
lodge and/or cabins were developed by private interests under special
permit, thereby extending their operating season to make such an
enterprise more attractive economically.

Factors influencing recreational development

Region served and population.—Located near Salt Lake City and
available over some 20 miles of U S 40, one of the major east-west
highways, Jeremy is well located in relation to population. Pri-
marily %ecause of the proximity to Salt Lake City, it is estimated that
the Jeremy Reservoir would have an estimated population of at least
208,000 from which to draw. This includes 1940 population figures
from the following counties and precincts:

b G g Bl Bmlebily sl b il by abl il Mo A 2o BT LAY 2, 611
Sttt Count RO W I . FI5 Nl b Hee 1O PRIUE G IS LT LInTd 8,714
Wasatch County:
KicotlevRreoinet .. bl et B i o S hnns T iy DL 250
MidwaviByecinetabla conne ool Ao oot sl e e D 993
— 1,243
Utah County: Alpine Preeinet . DooI UL DLl a0 o d 0y bl LR 534
Salt Lake County (exeepb)e sos o soalindl i e o e 211, 623
Pratinct iy ree Al mof St X oon o B 6, 772
PrRcinet sl SABREARRT T AL N WEL L ERSAE 6, 030
O Ot B s AN T o 3, 654
—16, 456
195, 167

Total (round figures 208,000) - - - - 208, 269
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The area of influence indicated for the Jeremy Reservoir might have
been considered more extensive were it not for Deer Creek and Straw-
berry Reservoirs on the south, Great Salt Lake on the west, and East
Canyon, Echo and Pineview on the north as well as other proposed sites
in the area.

Considering the recreational potential at Jeremy in relation to
available population, it seems reasonable to estimate a possible 75,000
visits annually. This includes the possibility of winter attendance at
the proposed winter sports area south of Jeremy and depends upon
recreational development sufficient to attract and accommodate that
number of people during the summer season and upon efficient admin-
istration, operation and maintenance of the development.

Existing and proposed areas of competitive interest.—As previously
mentioned, the potential area of influence considered for Jeremy has
purposely been restricted because of other nearby reservoirs. By
limiting the area to that considered local for the Jeremy site and not
extending it into the sphere of influence from which related areas
could draw, it should be possible to recommend developments on a
scale commensurate with the recreational value of the reservoir and
its surrounding local population.

Deer Creek 1s approximately 30 miles from the Jeremy site, Straw-
berry some 65 to 70, and Pineview more than 50; whereas Kast
Canyon and Echo Reservoirs are only 10 and 20 miles respectively
from Jeremy. (All distances estimated by road.) These reservoirs
are either too small to conflict with the potential recreational use of
Jeremy or too far away to interfere with the local use anticipated.

Proposed areas of interest include—

Perdue approximately 30 miles.

Lost Creek slightly more than 30 miles and estimated to have a
very limited recreational potential.

Utah Lake, some 50 miles by road from Jeremy, is a large
fresh-water lake used for irrigation. Although there is very
limited recreational development at the present time, there are
definite possibilities for future development and use. However,
proximity to Provo and other larger urban centers is likely to
assure patronage for any recreational development, and reduce
tendencies to draw heavily upon anticipated attendance at the
Jeremy area.

Estimate of recreational need and use

While the proposed Jeremy Reservoir has been appraised as of local
recreational value only, the local area of influence includes Salt Lake
City. This is of significance not only concerning the available
population but in respect to the actual need and recreational service to
these people. Within 25 miles of Salt Lake City, it would be difficult,
at present, to visualize any overdevelopment for recreational use.
The subject of urban versus rural population and the definite trend
toward further urban growth in this area has been covered in other
sections of the report. It should be apparent that the need for further
recreational outlet is pressing and that if an adequate conservation
pool is maintained the Jeremy Reservoir could provide day-use,
week-end, and some vacation opportunities.
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Recommended recreational development

In view of recreational needs in this area, general accessibility of
the site particularly in relation to Salt Lake City, the scenic surround-
ings ami) indicated potentiality of the site for recreational use, it is
recommended that the proposed Jeremy Reservoir be considered for
recreational development, providing the ultimate plan of operation
does not conflict with the use of the reservoir for this purpose. Such
development should include general public facilities usually associated
with areas of this description:

(a) Boating: for small craft, only with the usual arrangements
for launching, repair, storage, ete. (such as rentals and servicing).

(b) Swimming: to include beach, bath house, etc.

(¢) Picnicking: including tables, fireplaces, potable water,
garbage disposal, and toilet facilities. Picnicking, here as else-
where, may be considered on its own merit as well as in con-
nection with other activities. '

(d) Camping: to include the usual facilities.

(e) Play areas: Space limitations imposed by topography
could eliminate accommodations of this sort. However, these
would be desirable developments providing suitable space is
available.

(f) Concessions: Considering the anticipated use of the reser-
voir area and possible patronage from the proposed winter sports
area to the south, an attractive lodge should receive ample
patronage. There should be accommodations for dining and
refreshments, lounge, and some rooms for overnight use. Later
expansion could include overnight cabins to supplement housing
accommodations if justified by need.

There should also be a provision for employees’ quarters and
a service area.

(9) Administrative group should consist of quarters for a
manager, offices, and utility area.

(h) Incidental areas for picnicking and boat docking may be
considered where indicated by use and need in accordance with
comprehensive planning. Otherwise, it is possible that one
major development area could serve the reservoir, particularly
in view of the limited selection of sites.

Final selection of development sites should be made as a result
of further study of the project, but present indications are that a
development site could be found, near U S 40, possibly somewhere
in the western half of section 18, T. 1 S., R. 4 E., or in the north-
east quarter of section 13, T. 1S., R. 3 E. While detailed topog-
raphy above the proposed high-water level is not available,
there is sufficient indication to recommend these general areas
for at least further consideration. There could be desirable sites
for either major or secondary development closer to the dam site,
but the available map indicates more canyon-like topography in
this region.

Recommended land acquisition

Although definite selection of recreational development sites
should be based upon further field study of the area, it is desirable at
least to consider the potential sites suggested under recommended
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recreational development. If the project is approved, it is preferable
to acquire recreational development lands at the same time other
project lands are obtained.

Estimated cost of development

It is broadly estimated that recreational developments at Jeremy
could be provided for $257,500 in round figures. This includes ap-
proximately $126,000 for nonrepayment items and $131,500 for
repayment features. Annual maintenance and operation is esti-
mated at $5,400.

Recommended agency for administration

Considering the importance of proper administration for an area
of this type, it is suggested that any one of the following could become
interested: Salt Lake City or Salt Lake County, the United States
Forest Service (by including the area as part of Wasatch National
Forest) or the State department of publicity and industrial develop-
ment. It is conceivable that any one of these agencies could be
interested in the planning and consequent administration of this area.

PERDUE RESERVOIR
Location

The site for the Perdue Dam is on the Weber River about 6 miles
northeast of Oakley, Utah. The reservoir will be in sections 5 and 6,
T.1 8., R. 7 E., and sections 31 and 32, T.1 N., R. 7 E., Salt Lake
base and meridian. This is in western Summit County some 50 miles
by road from Salt Lake City and Provo.

Direct access to Oakley is via improved U S 189 and thence to the
Perdue site over 6 miles of unimproved county road. State road
150 joins U S 189 at Kamas about 6 miles south of Oakley. State
150 1s the principal access to the sparsely populated southern and
central Summit County. U S 40 does not connect with U S 189 at
any point, but State 530 is an improved highway which connects
Kimball Junction on U S 40 with U S 189 at Wanship, some 9 miles
from Oakley. State 196 and 34 are unimproved roads, connecting
U S 40 with 189.

While the Perdue site is not immediately accessible over paved
highways, the general access is convenient and should be adequate for
the local need anticipated.

Purpose of reservoir

According to the most recent information from the sponsor, this
reservoir is planned for a capacity of 50,000 acre-feet at elevation
7,060. Water surface area at this elevation will be 650 acres. The
reservoir will regulate the stream flow for irrigation use and flood con-
trol. The reservoir will fill about June 1 each year. Maximum
draw-down in any single year may be to elevation 6,945, capacity
5,000 acre-feet, and surface area slightly more than 150 acres. Operat-

" ing conditions have not been definitely determined, but the reservoir
will be operated jointly with Echo Reservoir and release will be made
only after Echo is near maximum draw-down. This reservoir is under
consideration as an alternate to Chalk Creek Reservoir and only one
will be constructed for the ultimate development of the Weber Basin
project.
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Since the Bureau of Reclamation will require additional study before
establishing the final operational plan for this reservoir, it is necessary
to base estimates of possible recreational development on the pre-
liminary proposal. It is assumed that only in years of extreme water
shortage will it be necessary to draw the Perdue Reservoir down the
full 115 feet to the 6,945 elevation. It could even be expected that
during many years the reservoir would remain fairly constant durin
the summer months and would be very adaptable to recreationa
development and use.

Although operational data at this time is indefinite, it is nevertheless
desirable to consider possible recreational development and use because
of the general attractiveness of the area and the extensive use that
could occur providing the operation of the reservoir does not unduly
conflict with such use.

Physical characteristics

The rather broad valley with surrounding mountains is attractive
and pleasant, though without spectacular appeal. Plant cover con-
sists mainly of cottonwood, aspen, juniper and some spruce and other
evergreens. The area appears to be fair grazing land and is reputedly
used for sheep grazing.

The valley above the reservoir site is broad and pleasant which
could attract attention for camping areas and cabins were it not for
the prospect of the unattractive mud flats at this end of the reservoir.
However, if the valley road is located along either edge of the reservoir,
there should be occasional benches near the reservoir to invite camping
and picnicking.

Present recreational evaluation of site

Present recreational value of the site appears to be limited to
fishing which is reported to be good, with visitors from Provo, Salt
Lake City, and other Utah points but only a few from out-of-State
visitors.

There are about 50 summer homes in the valley, but only a few
could be inundated by the reservoir. While they appear attractive,
it is not felt that they involve any great value.

There is a Forest Service camp ground on Smith and Morehouse
Creek 2 or 3 miles from the reservoir. It is a very attractive area
with about 25 camping units equipped with fireplaces, tables, spring
water, and pit toilets. The Forest Service estimates that 500 to 600
people used this area on July 4, 1948, and that the usual 75 days of
recreation for a single season would find approximately 6,200 people
to have used the area. This area would not be affected .by the
impoundment, but a nearby reservoir should add to the general appeal
of this already very attractive development.

In general, impoundment of the reservoir and development of suit-
able recreational facilities should attract many more people, providing
the operation of the reservoir lends itself to such use.

Types of recreation for which area is suitable

Taking into account the indefinite status of operational plans, the
possibility of mud flats at the upper end of the reservoir and the fairly
remote location, development for general recreational use probably
should not be unduly emphasized. However, camping, fishing,
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picnicking, and boating (small only) could become very popular.
The area should also be suitable for cabin and summer home sites, as
well as a small lodge and concession.

Factors influencing recreational development

Region served, population.—As the principal attraction to this area
will probably be for fishing in the reservoir and the streams above and
below, it is likely that the population within 50 miles may be in-
terested, but that within 25 miles will be of most probable influence
on attendance at the reservoir. Population estimates are, therefore,
based more specifically on the following county and precinct areas:

SammitiConntyrxies cdd Berg gargindl 10 raaSnrdaad i, Leangois 8, 714
Wasatch County, including—

13 ) 0 2 L £ i T e AN Tt e B Fo il i S e P 2, 748
Contersiviie AL Tasul (1 SBNE salatl) LY e T 226
Midwaydis S0 Ui o Tl i o828 e aidin bl h 993
Keetloy bo Ssoic o alateonlonl uade doan e oo ligat 250

4, 217

Total (round figures, 13,000) - - - - _ - o eeeeae 12, 931

While it has been mentioned that fishermen from Salt Lake City
and Provo come to this area now, it is anticipated that later recrea-
tional developments at Utah Lake, Deer Creek, and Strawberry, and
others to the north may draw many from those cities. Local attend-
ance may also be anticipated at the proposed Little Diamond, Currant
Creek, Hades, and others which would attract people who now go as
far as the Perdue area. It, therefore, seems reasonable to assume
that the influence of the Perdue Reservoir may tend to become

radually more local as other recreational areas materalize. The
%ocal population has been estimated in round figures at 13,000 ac-
cording to 1940 census figures. This does not include any large cities,
but some attendance is anticipated from Provo and Salt Lake City.

Ezxisting areas which might compete.—Describing the proposed Per-
due Reservoir as local in significance makes it reasonable to appraise
it on the independent basis of its own merit. It will, for the present
at least, be the only reservoir within an approximate 25-mile radius.
However, on the periphery of this 25-mile radius or slightly beyond
are several reservoirs of potential recreational value:

Approzimate miles from Perdue site (by road)

Reservoir:

Existing: Miles
BIER Croek .. tousat ot Lt lorr - Shrge Foobun Sh o i st ki 40
AR E0 ST e e el sl Wittt il - o i it 4 stk 50

pid 3155 (o) Aciacpli bl L S S P e L el L d )0 R Ml e Loi L aall ) 30
Bast'Canyontl SLNE LUO0S S0 NIauan Zody o 0 AL g . S LTG0 40

Proposed:

JEtEmMF i cin. sl SN Ll ateTan o a Lt Lo oo s oot oo 30
| BT 1 2 St St leinedidtstiondiolivine Aiel. oyt vy ok, el Sy A el o 45

These areas, existing and proposed, have all been described in this
report. Granting that there is overlap in mileage estimates for rela-
tive spheres of population influence, it 1s believed that the local sphere
indicated for the Perdue Reservoir will be of primary influence for
that reservoir, but that same attendance will come from beyond. On
this basis and considering the local population at about 13,000, it is
estimated that some 8,000 visits could be expected at this site annually,
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providing, of course, that suitable recreational development is realized
as recommended and that operation of the reservoir is compatible
with such use.

Estimate of recreational need and use

While it is not anticipated that the Perdue Reservoir will provide
a recrational outlet for all general recreational purposes, it is recog-
nized that it would have value for fishing, boating, camping, and
picnicking, and perhaps some swimming. Use currently made of the
area is indicative of need which may be served by limited develop-
ments. According to report, fishermen now come from Salt Lake
City and Provo. While it is expected that some of the attendance
from those cities may gradually be diverted to other reservoirs, there
does seem to be a need for recreational development at the Perdue
site if quality fishing is maintained after impoundment. The general
local use anticipated as well as the limited patronage from beyond the
local area should warrant the provision of limited recreational facili-
ties, primarily for week-end and vacation use but not entirely exclud-
ing day use.

Recommended recreational development

With the purpose of accommodating the local patronage expected
in the area after impoundment, it is recommended that facilities
include the following:

(a) Boating: For small boats only and chiefly for rowboats
with a few outboards. Limited facilities for launching, repair,
and service should be sufficient.

(b) Picnicking: Including tables, fireplaces, potable water,
garbage disposal, and pit toilets. There should be suitable loca-
tions for picnicking along the edge of the reservoir near the road,
regardless of which side relocation takes place. Other picnic
sites should appear further up the valley beyond the mud flat
area, possibly in connection with camp site developments.

(¢) Camping: There may be limited space for camping along
the edge of the reservoir, but relocation of the road will largely
determine the access to such potential sites. It might be desir-
able to develop some camp sites farther up the valley beyond the
mud flat area of the reservoir but yet within convenient access
of the reservoir.

The valley is broad and sufficiently flat above the reservoir area
to develop play areas in connection with camping developments and
to allow for some cabin sites if requested.

Lodge accommodations for week-end and vacation visitors could
augment use of that type considerably and could be provided on a
small scale at the beginning.

Recommended land acquisition

Until definite information is available on the rerouting of the county
road, it will be difficult to choose and recommend actual recreational
development sites for acquisition. At such time as this information
is available, including definite recommendations from the sponsor
concerning boundaries for primary project purposes, it should be
possible for the National Park Service to make specific recommenda-
tions for additional lands required for recreational development
purposes.
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In the meantime, it is desirable to realize the importance of securing
sufficient lands for recreational use at the time other lands are acquired.

Estimated cost of development

It is estimated that facilities recommended could be provided for
approximately $90,750 in round figures. This includes $60,500 for
nonrepayment items and $30,250 for repayment features. Providing
the recreational developments are administered by the Forest Service
and the area is integrated into the over-all program of recreational
maintenance and administration of the Wasatch National Forest, it
is believed that additional expense for that purpose could be covered
by $1,700 annually for this area.

Recommended agency for administration

Present indications point toward possible Forest Service adminis-
tration of recreational phases at Perdue. This is predicated upon the
probability of the reservoir filling to the boundary of the Wasatch
National Forest in at least one area near the dam site. Recent agree-
ments between the United States Forest Service and the Bureau of
Reclamation indicate that in such cases the Forest Service can admin-
ister lands which are not used in connection with reclamation works.
Later phases of study will, of course, produce a more specific basis for
making final agreements upon ultimate administration.
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SUMMARY

Recreational use and development costs, Weber Basin Project

Estimated
R ’ Estimated Esgoi’s';?fd annual oper-
feeryom visits ation and
development maintenance
$319,000 | $6, 000
, 500 6,
142, 000 5, 200
""" 257,500 | 5,400
90, 750 1, 700
11, 186, 750 24, 300

! This amount represents the “judgment value” of the National Park Service for the Weber Basin project.
When adequately developed for recreational purposes, additional values in a like amount should also be
realized, the total of which or $2,374,000 represents, in monetary terms, the benefits which could accrue to
the project as a result of recreational dev opment and use. Individual values for each reservoir may, of
coursc, be calculated in a similar manner. In the case of alternate sites such as the Perdue and Chalk Creek
sites, it will be necessary to reduce the total figure for the project by the amount of the value attributed to
the abandoned site, i. . using only the values allocable to sites finally selected.

Recreational development and annual cost, Weber Basin project, Utah
WILLARD RESERVOIR

Cost Annual cost

A. Nonrepayment items:

Roads, access and parking areas.....__.__________ AU 15, L
B T R 12,500 |- 5
Beach development.. _..________ 4,000 |- "
PRalS e T S LIATE R S 8,000 |. "
oy g e Hom
ities, wal Sew systems, power. g - -
Public toilets..------.----XS_ ______ po . 8,000 |. -
Utilit; 8,500 |- w
Planting___._ 6,500 |- 2
MR . >0 som oo anu s s S Be T S T SR E T SR S S T T R
Sabtatalt. ... . iicibizoanesaaan semmstamsagelioag ol TI4000 LS 2ol
Oontinigeneles, 10 percent.- . X Li Il e s N L e s LY IR 450N e
. e g L R L T g T T CP T Tery b L
Plans, surveys, supervision of construction, 25 percent__.________________ SLAST I
Total nonrepayment cost (rounded $157,500) -~ - - ... -oooeooo_. 3 { AL o L
B. Repayment items:

Lodgeiaiapbuttenances. =z »== PSR GEE WGBTS0 10 Dol g 2y 100, 000488 L. . cuula

Bath h 25, 000

Custodian’s quarters
ey T TR SRS TN 21, VR S 138, 500 . |5 uerpe i o
Ooptinganeless 10 DEICORTL b diervs Armnsimin ciu s eme sl s manyinasds 13, 350, 1§ - crniomertine
D O I s e et s e i e e e i s s S 146,850 |- cccocceeaa
Plans, surveys, supervision of construction 10 pereent__.._.___.._________. 14,685 |oocooocceean
Total repayment cost (rounded $161,500).-.-- - o oooooooeoaoo JOL 888 L.cocsnnnanonn
C. Administration, operation, and maintenance:

Salary (ranger-manager, part time).._.__________________________________ 8,000 |- <snsnumanan

Salary, labor (part time).___.__.__ 1, 800

Equipment (partly prorated) 700

M ATEERIR R DDISRIBERI D ol o ok e R s e s 500
. Total annual operation and maintenance. ... ———coocco...____Z| 6,000 $6, 000
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Recreational development and annual cost, Weber Basin project, Utah—Continy
PINEVIEW RESERVOIR

Cost
A, Nonre;:iymeut items:
Roads, access and parking areas...__..._.._____ . - $20, 000
Boating facilities. .. _____.______ u 25,000
Beach develonmenbs. - - o e e 5,000
Picnie facilities_.. ..o oooooo_.__ 10, 000
Camping areas_. ... 10, 000
Utilities, water, sewerage, power. 30, 000
Public toilets. ..._______ 15, 000
Utility area. s 5 10, 000
i 515y T AR TR E TS S i PN ST M XS s o 5,000
Miscell: 500
130, 500
13, 050
143, 550
35, 887
179,437 ...
B. Re ent items:
pi‘@’ﬁ’ze ANG AP N ANCes - T T T Tt 100,000 |.____
Bath house (2] 5 25, 000
Custodian’s quarters!_____ 8, 500
Group camp. 30,000 |
Subtotal . _ 163,500 |.____
Contingencies, 10 percent .. 16,350 (...
Subtotal .____ 179,850 (...
Plans, surveys, supervision of construction, 10 percent. .. ... ___________ 17,985 |28
Total repayment cost (rounded $198,000)- ... 197,835 |88
O. Administration, operation and maintenance: ;
Salary (ranger-manager, part time) 3,000
(PR T A T T SR R IR SR RS 1,800
Equipment (prorated) b £ 700
Materials, supplies, ete. 500
Total annual operation and maint 6, 000
MAGPIE RESERVOIR
A. Nom'epaf:{ment items:
Roads, access and parking areas_...__.._.____ ke $20,000 |.....
Boatingfaeilities. . _____________ v E o, o e 10, 000
o P AT e il it et il e e a 3,000
Picnic facilities e, 5,000
Camp grounds__._____ 10, 000
Utilities, water, and sewerage system (including toilet facilities)........__ 25,000
Planting. e ! 5,000
Miscellaneous - v 500
Subtotal. 78, 500
Contingencies, 10 percent. . 7,850
Subtotal 86, 350
Plans, surveys, and supervision of construction, 25 percent._ ... _._____ 21, 587
Total nonrepayment cost (rounded $108,000) - 107,937 |-

1 It could possiblg be feasible to provide only one set of housing accommodations at either. Willard
Pineview, but pending arrangements for such an agreement provision is included for both reservoirs.
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Recreational development and annual cost, Weber Basin project, Utah—Continued

MAGPIE RESERVOIR—Continued

Cost  [Annual cost
B. Repayment items:
T R TR R SR SRR s ol ¥ $8, 000
o T GO R SR SEESISIREINCL S 20,000
0 R S SRR R e RS R R S DR e 28,000
Contlngeneles, 10 percent..... e saeu 2, 800
T I S, e Lt (LU e P EEE - 30, 800
Plans, surveys, and supervision of construction, 10 percent. ... .. coeaoo 3,080
Total repayment cost (rounded $34,000) - - - - - - oo cmm o e oce e eeaas 33, 880
0. Administration, operation, and maintenance:
Salary (ranger-manager, part time).... 2, 500
alary (laborer, part time) 1, 500
Equipment (prorated) - ... 3 b Vs
Materials, supplies, ete - 500 |.
Total annual operation and maintenance... .. 5, 200 $5, 200

JEREMY RESERVOIR

A. Nonrepayment items:
Foh0s, avtens and. Parking areas. . ... . it i neea e nananarn
Boating facililies. . - cooaiceae
Picnic facilities. ..
Loy A V] e e il bt e S el L
Utilities, water, sewage, power (including toilet facilities) .
M0 En i 555 S T I Gt e b ket v a0 s ok o de bt i
Planting __._
b 817 T M e et E oSy e e e o il e

(2 et R RO S P TR R e e e R Bt
CoBLHRENI0E, TOPETOBRE - . & oo oi o osiia i re s pm R p e man ainase e s o g

I AR e T e S ke PN LR, |
Plans, surveys, and supervision of construction, 25 percent. . _......._..__

100, 650
25, 162

Total nonrepayment cost (rounded $126,000) ... - oo oooeooooo

125, 812

B. Repayment items:
LOORBEN - OSNOOEIION . . oo oo st i s eid bl S b e e g S o i
£ 5 NG e O e LT L S el L ISR,

100, 000

o T e o SRS e e S P T
)t ST P L SR S e s R el i v

108, 500
850

'y

119, 350
11,935

Total repayment costs (rounded $131,500) - - - - - oo o

131, 285

C. Administration, operation, and maintenance:
e Tl A SN G I T e P SRR
Balary, Iabhorer (PArb M) . o oot S s den b e m e e
AT e R S BT B R
A atorals, SAPDHORIBEeL . . ot e e e S RN

Total annual operation and maintenance. . ... o ...

63961—50——12
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Recreational development and annual cost, Weber Basin project, Utah—Continued

PERDUE RESERVOIR

Cost Annual cost
A. Nonrepayment items:
oads, access and parkingareas.._______________________________________ $1
Boating facilities. - _.__._____

Pienic facilities.

Planting . ____.
MASCRUENEOUS . & .. oo e HESARE G L pn TS s b S S e sl

—

B. Repayment items:
B T R T T ol e it Ml s AL BETTICT SN S Ll 1 IS TN 0
Contingencies 10 pereant: cccorrcormmrorser s s

B D L o e e s o N  nisldsscsimisses
Plans, surveys, supervision of construction, 10 percent__________________

2,750

b T e P T e T L

30, 250

. Administration, operation, and maintenance:
Salary, laborer (part time)
Equipment (prorated). ...
b % T VR R TR e datelt Lo el Dbl SO o A0 T e o

Total annual operation and maintenanee. . .. ... . cocoooooo....
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FISH AND WILDLIFE SERVICE REPORT

Unitep StATES DEPARTMENT OF THE INTERIOR,
Fisu anp WILDLIFE SERVICE,
Albuguerque, N. Mex., June 15, 1949.
Mr. E. O. LarsoN, ]
Regional Director, Region 4,
Bureau of Reclamation, Salt Lake City, Utah.

Dear MR. Larson: Pursuant to your request, made during a
meeting in your office with Messrs. Burwell and Romero of our
Service on June 7, 1949, there are furnished below the tentative views
and opinions of our Service with respect to the fish and wildlife aspects
of your proposed plan for the ultimate development of the Weber
River Basin, Utah.

The Weber River and its principal tributary, the Ogden River,
originate in the mountains to the east of the precipitous Wasatch
Range in northern Utah. The Weber River flows in a northwesterly
direction and cuts through the Wasatch Front Range southeast of
the city of Ogden. The Ogden River flows in a westerly direction,
cutting through the Wasatch Range east of Ogden to join the Weber
River within the city limits. From this point, the stream flows into
the Great Salt Lake at the site of the Ogden Bay Bird Refuge.

Flows of the Weber River without the project will be greatly de-
creased by a diversion from the Weber to the Provo River as part of
the operation of the Deer Creek project now under construction.
This diversion could shut off the flow of the Weber River at the diver-
sion site and alter the operation of the existing Echo Reservoir to such
an extent that adequate flows on the Weber River below Echo Reser-
voir and the diversion could not be assured.

There are at present on the Weber River system a number of irriga-
tion and power developments which affect fisheries. They are prin-
cipally the three major reservoirs: The Pine View Reservoir on the
Ogden River, the Echo Reservoir on the Weber River, and the East
Canyon Reservoir on East Canyon Creek above the town of Morgan.
The Utah Power & Light Co. has a diversion, penstock, and power
plant on the Weber River where it cuts through the Wasatch Range
and another on the Ogden River utilizing the Pine View Reservoir
water supply. There are also several smaller reservoirs and irrigation
diversions along the Weber and Ogden Rivers from the towns of
Kamas and Huntsville to the salt flats of the Great Salt Lake, with
the largest existing irrigation developments on the lowlands west of
the Wasatch Range. '

The Utah State Fish and Game Department operates the Ogden
Bay Bird Refuge at the mouth of the Weber River and the Farming-
ton Bay Bird Refuge south of the project on the Jordan River. The
Fish and Wildlife Service operates the Bear River Migratory Bird
gefugﬁ _to the north of the proposed project utilizing water from the

ear River.
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Fishery values along the Weber River are relatively high regardless
of the present adverse water manipulations for irrigation and power.
The fishery will, however, materially deteriorate with the operation
of the Deer Creek project which was authorized prior to 1946 and is
now nearing completion. Fishing on the Ogden River is already on
a put-and-take basis with the Utah State Fish and Game Commission
supplying the planting stock. The Weber River, supplemented by the
planting program, sustains a fairly heavy fishing pressure.

Existing contracts and water rights have oversubseribed the normal
flow of the Weber River throughout the irrigation season. The
Bureau of Reclamation proposes to construct six reservoirs on the
Weber River system to capture for redistribution the run-off during
the nonirrigating season. The anticipated effects of the proposed
construction are outlined in the following paragraphs.

Construction of the proposed Perdue Reservoir and power plant on
the upper Weber River would provide sustained flows from the power
plant to the Echo Reservoir. These flows would be smaller than
present flows, but would be greater than can be anticipated with the
Deer Creek project in operation, which may cut off Weber River
flows below Echo Reservoir. The Lost Creek Reservoir would main-
tain flows in Lost Creek and some in the Weber River below the Echo
Reservoir as far downstream as the proposed Stoddard diversion dam
where the entire stream would be diverted for power and irrigation.
The Jeremy Reservoir on the headwaters of East Canyon Creek
should provide for some additional fishing and would maintain more
uniform flows in East Canyon Creck downstream to East Canyon
Reservoir, where leakage from the reservoir now provides most of the
sustained flows found in East Canyon Creek below the reservoir.
Should the water users plug the East Canyon Reservoir seeps, the
reach of stream below the dam cannot be assured a continuous water
supply but would receive releases principally during the irrigation
season. A proposed major diversion of the Weber River at Stoddard
would periodically dewater the Weber River below the diversion to
the Utah Power & Light Co. plant which already controls the water
supply of the river at that point. The present operation of the
Slaterville diversion canal below Ogden picks up any residual flows
in the Weber and Ogden Rivers for irrigation.

On the Ogden River the Magpie Reservoir and power plant would
provide continuous flows suitable for fishing to the Pine View Reser-
voir which would be enlarged without material change to the fishery
in the already intermittent Ogden River. Flows released from the
Pine View Reservoir pass through an aqueduct to the power plant
northeast of the city of Ogden. Flows passing through this power
plant and the Weber River would be stored in a dike-formed reservoir
at Willard Bay, which should provide excellent warm-water fishing,
but may not materially change the waterfowl and fur animal situa-
tions in that area. Some water from the Willard Bay Reservoir might
become available to the Bear River Migratory-Bird Refuge.

The effect of the project on existing fish and wildlife values can be
determined only after thorough investigations. Such investigations
are under way at this time by the Fish and Wildlife Service and the
Utah Game and Fish Department; however, sufficient data have not
as yet been collected to indicate the full impact that the project would
have on these resources.
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On the basis of our very preliminary investigations, it appears that
the project would reflect losses to big game, which may be compen-
sated by gains in the form of upland-game habl_tat. Fishery values,
on the whole, would probably be reduced, but if necessary sustained
stream flows can be included as a part of the_prO]ect operation, it is
entirely possible that the project may result in a benefit to fish and
wildlife. 'We urge that consideration be given to the maintenance of
stream flows, to be predicated on later, more detailed studies by the
Service and the Utah Game and Fish Department, in the reaches of
the affected streams below each of the proposed dams and diversion
structures, and below the existing Echo, Pine View, and East Canyon
Reservoirs where present allowable water manipulations during exten-
sive dry periods would shut off stream flows.

Under postproject conditions, fisheries values could be greatly
enhanced if the project operation could be developed to permit
releases of water at certain critical periods. We wish to stress this
point particularly.

If the Service can furnish you with any additional information on
this matter, please do not hesitate to call upon us. In the meantime,
we propose to continue our investigations in the Weber Basin project
area for the purpose of securing the detailed information necessary
to fully consider the fish and wildlife aspects of the project.

Very truly yours,
Jonn C. GatuiN, Regional Director.
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PUBLIC HEALTH ASPECTS OF THE WEBER BASIN PROJECT

The Weber Basin project area, located in the north-central portion
of the State of Utah, covers approximately 2,500 square miles, or
3 percent of the total area of the State. The area is part of the Bonne-
ville Basin, comprising the drainage basins of the Weber River and a
series of small streams draining the western slope of the Wasatch
Mountains and flowing directly into Great Salt Lake. The west
flank of the Wasatch Mountains, commonly called the Wasatch Front,
partitions the Weber Basin into two general areas. To the west of
the mountainous recline is a generally sloping area bordered on the
west by Great Salt Lake. The major part of the agricultural and in-
dustrial development of the area, as well as 90 percent of the existing
population of about 127,000, is concentrated in this section of the
basin. East of the Wasatch Front, the area is mountainous with a
few small valleys where agricultural lands are situated.

The plan of development for the Weber Basin project involves the
construction of five reservoirs and enlargement of the existing Pineview
Reservoir to regulate the widely fluctuating flows of Weber Basin’
streams for irrigation, municipal use, flood control, power production,
fish and wildlife, and recreation. The project also involves the con-
struction of three power plants, four diversion dams, and approxi-
mately 100 miles of canals, conduits, and tunnels. The attached
map of the Weber Basin shows the location of these features.

A preliminary sanitary survey of the Weber River Basin was made
during October 1948 to evaluate public-health problems to be en-
countered in connection with the development of the Weber Basin
project, and the following discussion is based on observations that
were made during the survey.

WATER SUPPLIES

The small communities in the upper Weber Basin have adequate
water supplies for present needs and are assured a sufficient future
supply for anticipated growth without having to rely on water from
the Weber Basin development. However, ample water supplies of
satisfactory quality are essential to future industrial development and
growth of Wasatch Front communities from Brigham City south to
Bountiful. Most of the communities in this area have developed
beyond the safe limits of their existing water-supply systems. The
springs, deep wells, and unregulated minor Wasatch front streams
that serve as sources of supply for most of these communities are con-
sidered inadequate during periods of low rainfall and dry years. The
population in the Wasatch Front communities has increased from
75,000 in 1940 to an estimated 115,000 in 1947, emphasizing the acute
need for expanding the water-supply systems of these communities.

Present growth trends indicate a future population of at least double
the present 115,000 persons. This can be justified by the planned
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industrial expansion in the Provo, Salt Lake City, and Ogden areas.
Studies based on a population increase to more than 200,000 within
the period of project development indicate that at least 40,000 acre-
feet of water must be developed for municipal and industrial use.
These studies further revealed that at least 12,000 acre-feet of water
should be developed immediately to maintain the rapid growth of
Wasatch Front communities.

Sixteen communities in Davis County, and eight in Weber County
that are faced with watet shortages, have organized the Davis-Weber
Counties Municipal Water Development Association for the purpose
of financing a study of their water requirements. The report covering
the studies has been released and plans are under way to form a
metropolitan water district for the purpose of assisting in financing
the water-purification plants and distribution systems required to
supply supplemental water to these communities from the Weber

iver.

Municipal water will be diverted from the main stem of the Weber
River at the Stoddard diversion dam from where it will flow through
the Weber and Davis aqueducts en route to three turn-out points.
‘The Weber aqueduct will convey the water 14% miles to the mouth of
Weber Canyon where the Weber and Davis aqueducts join. One-half
of the water would be made available through the Weber aqueduct for
use in Ogden and other communities in Weber County, and the remain-
ing half would be made available through the Davis aqueduct for use
by communities in Davis County. The treatment plants and distri-
bution systems will be financed independently by the municipalities
in the lower basin. Tentative plans call for the installation of three
treatment plants—two along the Davis aqueduct, and one at the
terminal of the Weber aqueduct.

Observations of the source of water supply indicate that the treat-
ment plants should be provided with facilities for coagulation, sedi-
mentation, rapid sand filtration, and postchlorination of the final
effluent. Since adequate treatment under proper operation will pro-
vide water that meets the Public Health Service drinking water stand-
ards consistently, this source is considered desirable for both domestic
and industrial purposes. A series of samples should be collected from
the Weber River at the proposed point of diversion for chemical
analysis. Samples collected under varying stream-flow conditions
will provide data that will be of assistance in determining the extent
of treatment that will be required to meet accepted standards.

The sources of water supply and methods of water treatment for
the principal communities in the Weber Basin are listed in table I.

TABLE I.—Water-supply systems, Weber River Basin

Community tg%p‘f&'o Souree of supply Treatment
)
BOUDEIOL i e Z oo M s e 3,357 || Creeks and deep wells__..._._...___. Disinfection of sur-
face supplies.
Brighamm Oty .2 niad 5,641 || Spring and deep wells_.____.__._._... None.
Centerville 691 || Creek and deep well ________________ Disinfection.
Clearfield.. . kg, e 1,053 || Creek, spring, and deep well Do.
Clinton_____ o e 581 || Springs ----| None.
Coalville____ 949 [ [ R IR RN T AT A L0 Ll Do.
Devil’s Slide...- 300 ff.-..- do. Do.
o TALERE W LY B A YIS LS 150 ||-.--- 80t LT SN Do
1) 7 U WO 800 3| BPPINE. <.cciccissismssmdnmnisnsssns Do
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TaBLE I.—Water-supply systems, Weber River Basin—Continued

Community Ry Source of supply Treatment
Farmington el in fo.0 voy o 1,211 (| Creek and springs..._.........__..... Disinfection.
Henefer______ 335 || Springs............ None.
Huntsville 496 ||.---- do... Do.
Kamas___. 683 |- do_ - [Hlkice Do.
Kaysville. 1,211 || Springs and creek...________ Disinfection.

ayton. 646 || Creeks and infiltration gallery. Do.
Laytona 356 ||1Springs. . . e None.
Liberty. 240 || North Fork Ogden Rive Do.
Morgan 1,078 || Springs and deep well Disinfection.
Oakley. . 305:|| Springs. .. .. ~Si_ .k None.
Ogden._.____ 43,688 || Artesian wells and creeks.. Disinfection.
North Ogden____ 687.1: Springs. . . .- den o d None.
South Ogden. ... 1,407 || Creeks... .o o.._.._. Disinfection
3,739 || Spring and mine tunnel. None. *
...... P R T e IR N S Do.
______ 383 || Springs and deep well. Do.
...... 350,|1. BPTINES: - o ncls e s n e Do.
1283 5 gb_ 25 o= Do.
998 || Springs and wel Do.
276 || Deep wells. Do.
732 || Deep wel Do.
264 || Stream_.. Do.
Wanship.. 175 || Springs..... M Do.
West Point. . 236 1D Well. o i oo chc s samsasan Do.
Willard.-.. . gt e e RO MW B RSN TR ¢ Do.
Wooaland e I . 7 iy 165 || Springs... Do.
Military establishments:
1= L e L RN SRR G W OEN B Deep wells_ Disinfection.
Ogden Arsenal________ i BDEINEE. - o mvimesschonssnnsssnsio Do.
Clearfield Naval Base__.._..._|-.oo...__... Deep wells. None.

In general, all surface-water supplies for domestic purposes are
obtained from tributaries of the Weber River or Wasatch Front streams
that flow directly into Great Salt Lake above major sources of pollu-
tion. Under these conditions, it is possible to provide safe water with
a limited degree of treatment. The high mineral content of the deep-
well water supplies makes this source less desirable for domestic and
industrial purposes without extensive treatment, including water soft-
ening in some cases.

STREAM-POLLUTION PROBLEMS

The discharge of untreated and partially treated domestic and
industrial waste is responsible for the pollution of the Weber River
and some of its tributaries. Since the major portion of ‘the stream
flow in the basin is appropriated for irrigation and domestic purposes,
this problem is of special importance from a public-health standpoint.
The irrigation of truck crops such as celery, cabbage, lettuce, and
berries with water that has been polluted with domestic wastes is
considered a health hazard when these products are consumed injthe
uncooked state.

The sewerage systems and the methods of treatment for the princi-
pal communities in the Weber Basin are listed in table II.
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TaBLE I1.—Sewerage systems and treatment plants, Weber River Basin

Community tﬁ)‘;{’%’;o T’;‘;it‘(\cr:: oF Treatment Discharge to—

Brigham City..____.. 5,641 | Separate (sani- | Primary treatment. | Irrigation ditch.

tary sewage
and industrial
wastes).

Clearfield........__.. 1,053 |--... @OVl J.08 Lo None:LiZdiocl v Great Salt Lake through
north Davis City metro-
politan sewer.

Clinton._._ FOIE. L satens Do.

Devils Slid Primary treatment_ | Weber River.

Farmingto ST [ ERE Irrigation ditch.

Henefer Complete treatment | Weber River.

Kaysville Primary treatment .| Trrigation ditch. .

Layton oMUzl oo e pop G88i st O e o BRINEES o QLR o o Hops Great Salt Lake through
north Davis City metro-
politan sewer.

Laytons. .- L Do.

Ogden ___ Weber River,

Park City- Silver Creek.

ROV D Great Salt Lake through

north Davis City metro-
politan sewer.

South Ogden_________ ‘Weber River.

Sunset. - 0l Great Salt Lake through
north Davis City metro-
politan sewer.

Syracuse. ... .._o....- Do.

West Point.. .. . .. Do.

Military establish-

ments:
Hill Field________ Do.
Ogden Arsenal.__ Do.
Clearfield..._____ Do.
Naval base....... Do.

The pollution of the Weber River and its tributaries above the pro-
posed point of diversion for irrigation and municipal purposes is very
limited due to the fact that all of the larger communities are located
below this point. Of the seven communities located above the pro-
posed point of diversion, Park City (population 3,739), Devils Slide
(population 300), and Henefer (population 335) are the only com-
munities with sewerage systems, and Devils Slide and Henefer are
the only communities where treatment has been provided.

All domestic and industrial wastes that originate in this area should
be adequately treated prior to being discharged into adjoining streams
in order to protect the sources of water supply for irrigation and
domestic purposes.

The discharge of untreated domestic and industrial wastes into the
Weber River by Ogden, the largest city in the basin, is responsible for
extensive pollution of the river below the city. Reports reveal that
water from this source is diverted for irrigation purposes.

Three Wasatch Front communities with 1940 populations of 5,641,
1,211, and 1,211 convey their wastes to septic tanks from where the
effluents flow to adjoining irrigation ditches. The treatment being
provided is considered wholly inadequate and the irrigation ditches
involved are subject to extensive pollution under these conditions.

The following communities and military establishments that dis-
charge their wastes to the Great Salt Lake through the north Davis
County metropolitan sewer do not create a pollution problem in the
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Weber Basin: Clearfield, Clinton, Layton, Laytona, Roy, Sunset
: %yracuse, West Point, Hill Field, Ogden Arsenal, and Cleargeld Navai
ase.

The extent to which irrigation waters are polluted in the Weber
River Basin depends upon the volume of domestic and industria]
wastes discharged, the degree of treatment provided, and the dilution
available in the receiving stream. The Weber River below Ogden is
the most critical area from the standpoint of pollution due to the un-
treated wastes that are discharged into the stream at Ogden. The
discharge of partially treated wastes from Brigham City, Farmington,
and Kaysville creates a local pollution problem of importance because
these wastes are used for irrigation purposes.

The pollution problem will become more acute in the future with
the increase in population and industrial expansion unless a water-
pollution abatement program is initiated in the near future. The
problem referred to can be solved only by proper treatment of all
domestic and industrial wastes prior to final disposal. Since water-
pollution abatement is a responsibility of the State and local health
authorities, every effort should be made by the agencies involved to
solve these problems prior to the development of the Weber Basin
project.

RECREATIONAL AREAS

The proximity of the mountainous areas of the Weber Basin to
large centers of population will increase the demand for the develop-
ment of recreational facilities in the area. The construction of new
storage reservoirs in the basin will enhance the adjacent watersheds as
sites for picnic areas, camp sites, and summer homes, and provide
opportunities for boating, fishing, and swimming.

Areas in the vicinity of Perdue, Magpie, ang Jeremy Reservoirs,
and Willard Bay appear to be the most desirable for recreational
development. The watershed of Pineview Reservoir, including the
area above the proposed Magpie Reservoir, has been extensively
developed for recreational purposes.

The development of recreational facilities in the vicinity of existing
and proposed impoundments may create public health problems if
accepted sanitary standards are not enforced. In addition to the
possible effects of these installations on the use of the impounded
waters for domestic water supplies or for irrigation purposes, there are
problems incident to the protection of the public health of those utilizing
the recreational facilities. These problems include a safe and ample
water supply, proper sewage disposal, adequate garbage and refuse
disposal, insect and rodent control, proper food-handling facilities,
and a safe source of milk supply. Proper design, construction, and
operation of resorts, tourist courts, fishing camps, private cabins,
boating and bathing facilities are essential both for the protection of
the visitors and for the maximum benefit of subsequent water users.
Sanitary requirements recommended by the Public Health Service
or the State department of public health should be adopted to cover
the public-health problems referred to.
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MOSQUITO CONTROL

The development of the Weber Basin project may increase the
gopulation of mosquito vectors of certain diseases endemic within the

oundaries of the project. These increases will probably not be
significant over the whole project area. However, unless proper
considerations are included in the project, there is a possibility that in
certain locations these increases will be of considerable importance.
Determinations of existing conditions relative to mosquito species
and densities are necessary for proper evaluation of the future develop-
ments that may grow out of the project. Investigations for such
purposes should be made by public-health authorities and completed
in sufficient time to permit actions which will tend to minimize
mosquito production where such action is deemed important to
public health.

CONSTRUCTION PHASE OF PROJECT

Sanitary surveys of proposed construction camps would be of
considerable value in revealing public-health problems which may
arise during the construction phase of the project. The influx of
construction workers into an area without proper facilities to care for
their needs or to provide for their families can create public-health
problems involving proper medical care and the provision of adequate
sanitary facilities. Problems which may be encountered will include
adequate housing, development of a safe and ample water supply,
proper sewage disposal, insect and rodent control, adequate garbage
and refuse disposal, proper operation and maintenance of adequate
food-handling facilities, a safe source of milk supply, and adequate
medical care.

In connection with industrial-health hazards that may be encoun-
tered on construction projects, provisions should be made for the
prevention of health hazards and accidents and the treatment of
njuries.

Advice and assistance regarding the procedure to be followed in
solving the public-health problems referred to can be obtained from
the Public Health Service, Federal Security Agency, and the State
department of public health.

O















	Development of the Potential Weber Basin Project, Utah: Bonneville Basin
	Recommended Citation

	weberbasin001_Front Cover
	weberbasin002_Front Inside Cover I
	weberbasin003_Front Inside Cover II
	weberbasin004_Flyleaf
	weberbasin005_Title Page
	weberbasin006_Page II
	weberbasin007_Page III
	weberbasin008_Page IV
	weberbasin009_Page V
	weberbasin010_Page VI
	weberbasin011_Page VII
	weberbasin012_Flyleaf
	weberbasin013_Map I
	weberbasin014_Page 1
	weberbasin015_Page 2
	weberbasin016_Page 3
	weberbasin017_Page 4
	weberbasin018_Page 5
	weberbasin019_Page 6
	weberbasin020_Page 7
	weberbasin021_Page 8
	weberbasin022_Page 9
	weberbasin023_Page 10
	weberbasin024_Page 11
	weberbasin025_Page 12
	weberbasin026_Page 13
	weberbasin027_Page 14
	weberbasin028_Page 15
	weberbasin029_Page 16
	weberbasin030_Page 17
	weberbasin031_Page 18
	weberbasin032_Page 19
	weberbasin033_Page 20
	weberbasin034_Page 21
	weberbasin035_Page 22
	weberbasin036_Page 23
	weberbasin037_Page 24
	weberbasin038_Map 2
	weberbasin039_Page 25
	weberbasin040_Page 26
	weberbasin041_Page 27
	weberbasin042_Page 28
	weberbasin043_Page 29
	weberbasin044_Page 30
	weberbasin045_Page 31
	weberbasin046_Page 32
	weberbasin047_Page 33
	weberbasin048_Page 34
	weberbasin049_Page 35
	weberbasin050_Page 36
	weberbasin051_Page 37
	weberbasin052_Page 38
	weberbasin053_Page 39
	weberbasin054_Page 40
	weberbasin055_Page 41
	weberbasin056_Page 42
	weberbasin057_Page 43
	weberbasin058_Page 44
	weberbasin059_Page 45
	weberbasin060_Page 46
	weberbasin061_Page 47
	weberbasin062_Page 48
	weberbasin063_Page 49
	weberbasin064_Page 50
	weberbasin065_Page 51
	weberbasin066_Page 52
	weberbasin067_Page 53
	weberbasin068_Page 54
	weberbasin069_Page 55
	weberbasin070_Page 56
	weberbasin071_Page 57
	weberbasin072_Page 58
	weberbasin073_Page 59
	weberbasin074_Page 60
	weberbasin075_Page 61
	weberbasin076_Page 62
	weberbasin077_Map 3a
	weberbasin078_Map 3b
	weberbasin079_Page 063
	weberbasin080_Page 064
	weberbasin081_Map 4
	weberbasin082_Page 065
	weberbasin083_Page 066
	weberbasin084_Page 067
	weberbasin085_Page 068
	weberbasin086_Map 5
	weberbasin087_Page 069
	weberbasin088_Page 070
	weberbasin089_Page 071
	weberbasin090_Page 072
	weberbasin091_Page 073
	weberbasin092_Page 074
	weberbasin093_Page 075
	weberbasin094_Page 076
	weberbasin095_Map 6a
	weberbasin096_Map 6b
	weberbasin097_Page 077
	weberbasin098_Page 078
	weberbasin099_Page 079
	weberbasin100_Page 080
	weberbasin101_Page 081
	weberbasin102_Page 082
	weberbasin103_Page 083
	weberbasin104_Page 084
	weberbasin105_Page 085
	weberbasin106_Page 086
	weberbasin107_Page 087
	weberbasin108_Page 088
	weberbasin109_Page 089
	weberbasin110_Page 090
	weberbasin111_Page 091
	weberbasin112_Page 092
	weberbasin113_Page 093
	weberbasin114_Page 094
	weberbasin115_Page 095
	weberbasin116_Page 096
	weberbasin117_Page 097
	weberbasin118_Page 098
	weberbasin119_Page 099
	weberbasin120_Page 100
	weberbasin121_Page 101
	weberbasin122_Page 102
	weberbasin123_Page 103
	weberbasin124_Page 104
	weberbasin125_Page 105
	weberbasin126_Page 106
	weberbasin127_Page 107
	weberbasin128_Page 108
	weberbasin129_Page 109
	weberbasin130_Page 110
	weberbasin131_Page 111
	weberbasin132_Page 112
	weberbasin133_Map 7
	weberbasin134_Page 113
	weberbasin135_Page 114
	weberbasin136_Page 115
	weberbasin137_Page 116
	weberbasin138_Page 117
	weberbasin139_Page 118
	weberbasin140_Page 119
	weberbasin141_Page 120
	weberbasin142_Page 121
	weberbasin143_Page 122
	weberbasin144_Page 123
	weberbasin145_Page 124
	weberbasin146_Page 125
	weberbasin147_Page 126
	weberbasin148_Page 127
	weberbasin149_Page 128
	weberbasin150_Page 129
	weberbasin151_Page 130
	weberbasin152_Page 131
	weberbasin153_Page 132
	weberbasin154_Page 133
	weberbasin155_Page 134
	weberbasin156_Page 135
	weberbasin157_Page 136
	weberbasin158_Page 137
	weberbasin159_Page 138
	weberbasin160_Page 139
	weberbasin161_Page 140
	weberbasin162_Page 141
	weberbasin163_Page 142
	weberbasin164_Page 143
	weberbasin165_Page 144
	weberbasin166_Page 145
	weberbasin167_Page 146
	weberbasin168_Page 147
	weberbasin169_Page 148
	weberbasin170_Page 149
	weberbasin171_Page 150
	weberbasin172_Page 151
	weberbasin173_Page 152
	weberbasin174_Page 153
	weberbasin175_Page 154
	weberbasin176_Page 155
	weberbasin177_Page 156
	weberbasin178_Page 157
	weberbasin179_Page 158
	weberbasin180_Page 159
	weberbasin181_Page 160
	weberbasin182_Page 161
	weberbasin183_Page 162
	weberbasin184_Page 163
	weberbasin185_Page 164
	weberbasin186_Page 165
	weberbasin187_Page 166
	weberbasin188_Page 167
	weberbasin189_Page 168
	weberbasin190_Page 169
	weberbasin191_Page 170
	weberbasin192_Page 171
	weberbasin193_Page 172
	weberbasin194_Page 173
	weberbasin195_Fly leaf
	weberbasin196_Back Inside Cover
	weberbasin197_Back Cover

