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REPORT OF REAPPRAISAL OF DIRECT AGRICULTURAL
BENEFITS AND PROJECT IMPACTS
SILT PROJECT - COLORADO

SUMMARY

Authority

This report on the Silt participating project, Colorado River Storage Project,
has been prepared by the U, S, Department of Agriculture in response to the
President's letters of March 19, 1954 to the Secretary of Agriculture and
the Secretary of the Interior., In his letters, the President requested that
a reappraisal of the direct agricultural benefits, expected to be produced
by the participating projects of the Colorado River Storage Project, be made
by the Department of Agriculture in co -eration with the Department of the
Interior. Following authorization of the Colorado River Storage Project

by the Congress on April 11, 1956, an understanding was reached in July 1956
between the Secretary of Agriculture and Secretary of the Interior regarding
conduct of a survey to reappraise direct agricultural benefits and to ap-
praise project impacts., The Department of Agriculture survey was made under
the authority of Section 6, Public Law 566, 83rd Congress, as amended, which
authorizes the Department to cooperate with other Federal, State and local
agencies to make investigations and surveys of the watersheds of rivers as

a basis for the development of =ocrdinated programs.

Purpose and Scope

The purpose of this report is to present information regarding the soil
capabilities for irrigation, the present and future land use and production
pattern, the costs associated with on=farm irrigation development, pros-
pective size and type of farm, direct agricultural benefits and probable
farm incomes with proposed irrigation development for the Silt project.

In addition to the agricultural phases, this report deals with the impacts
of the project on the national forests and the relationship of watershed
conditions to the project.

This report also is intended to aid the Bureau of Reclamation in developing
their Definite Plan Report, and to provide information bearing on the rela=-
tionship of the project to the regular programs of the Department of Agri-
culture, It is based on the Silt project plan as outlined by the Bureau

of Reclamation and is confined to the proposed project facilities and the
pro ject lands to which the Bureau of Reclamation plans to furnish irriga-
tion water.

The assumptions made concerning the level of management and application

of practices as a result of project development are not technical recom-
mendations of the Department of Agriculture for the best land and water
use on the project. It is assumed that the level of management and appli-
cation of practices represent the average that will exist during the
project evaluation period.



General Description

The Silt project is located in southeastern Garfield County, Colorado.
Elevation of project lands varies from 5,500 to 6,300 feet., The climate
is semi-arid. Average annual precipitation approximates 11 inches. The
average frost-free period varies from 128 to 141 days. Project lands are
all privately owned and are located on Harvey and Davie Mesas and in Dry
Elk Valley. Agriculture is the basic industry of the project area, with
livestock production being the principal type of farming. Mining, rail-
roading and recreation also are a part of the local economy.

Proposed Project Development

The Silt project will furnish supplemental irrigation water for L,L79
acres of land presently irrigated witi -nly a partial water supply and
2,118 acres of non-irrigated land. In addition, 2L4 acres of Bureau of
Reclamation class L land and 226 acres of class 6W presently irrigated
land will continue to receive their present water supplies.

The project plan proposes the construction of the Rifle Gap Dam and Reser-
voir on Rifle Creek and the Silt Pumping Plant located on the Colorado
River, The reservoir will have an initial capacity of 12,650 acre-feet,
including 9,500 acre-feet of active capacity for irrigation and 3,150 acre-
feet inactive capacity for sed ' ment, fish and wildlife., In addition to
the dam and pumping plant, several canals and laterals, plus interceptor
and outlet drains, will also be constructed as part of the project. The
existing Harvey Gap Reservoir will continue to deliver water for use on
lands on Harvey Mesa. The increase in water supplies provided by the

pro ject will be 5,030 acre-feet for presently irrigated lands and 6,700
acre-feet for new lands, a total of 11,730 acre-feet, at the point of
diversion.

Evaluation of Direct Agricultural Benefits

Evaluation Areas

For purposes of the analysis, project lands were grouped into eight evalu=~
ation areas., The soils, climate and water supply within each evaluation
area reflect similar crop adaptations, productivity, land and irrigation
development and production costs. Estimates of farm incomes and direct
agricultural benefits were developed for each area and for the project as
a whole. These areas have been designated as A, B, C, D, E, F, G and H.
Lands in evaluation areas A and B are geographically located on Harvey
Mesa, lands in C and D are located on Davie Mesa and lands in E, F, G and
H in Dry Elk Valley.

Evaluation Area A comprises 2,835 acres of presently irrigated land and
383 acres of new land. Soils are deep, medium to fine textured and have
slopes ranging from 0=6 percent. Most of the project soils having saline,
alkali and high water table problems are included in this evaluation area.

ii



Evaluation Area B comprises 1,286 acres of presently irrigated land and
176 acres of new land. Soils are similar to those in evaluation area A
but slopes are steeper, generally from 6=12 percent. Evaluation area B
lands are intermingled with lands of evaluation area A,

With project development, presently irrigated lands in evaluation areas
A and B will receive approximately an additional .9 acre-foot of water
per acre delivered at the farm headgate. Intermingled non-irrigated new
lands will receive 2.7 acre-feet of water delivered at the farm headgate.

Evaluation Area C consists of 657 acres of non=-irrigated new lands to
be served by the Davie Ditch. Soils are similar to those in evaluation
area A on slopes from 0=6 percent. New farm units will be established
on these lands.

Evaluation Area D comprises 215 acre: -f non=-irrigated new lands to be
served by the Davie Ditch. Soils and slopes are similar to those in eval-
uation area B, Crop distribution and crop yields will average the same
as for evaluation area B,

Lands in evaluation areas C and D are presently non-irrigated. With project
development they will receive approximately 2.7 acre-=feet of water per acre
delivered at the farm headgate.

Evaluation Area E is comprised of 181 acres of presently irrigated land
located in Dry Elk Valley. Soils are deep with medium to fine textures,
moderate to slow permeability, generally on slopes between 3 and 6 percent.
Irrigation water will be delivered by direct diversion from East Rifle
Creek.

Evaluation Area F consists of 177 acres of presently irrigated land located
in Dry Elk Valley. Soils are similar to those in evaluation area E but
slopes are steeper, generally from 6-12 percent.

With project development, lands in evaluation areas E and F will receive
approximately an additional 1.9 acre-=feet of irrigation water per acre
delivered at the farm headgate.

Evaluation Area G comprises 31 acres of non-irrigated new land in Dry
Elk Valley. Soils and slopes are similar to evaluation area E,

Evaluation Area H is composed of 346 acres of non-irrigated new land in
Dry Elk Valley. Soils are similar to evaluation area E but slopes are
steeper, generally from 6-12 percent.

Lands in evaluation areas G and H are presently non-irrigated. With project
development they will receive approximately 2.7 acre-feet of water per acre
del ivered at the farm headgate.

Soils

Basic soils data were obtained from a soil survey of the project area com=-
pleted by the Soil Conservation Service. Laboratory data on project soils

iii



were furnished by the Agricultural Research Service and the Cooperative
Soil Survey Laboratories in Fort Collins, Colorado. Land classification
field sheets and laborateory data were obtained from the Bureau of Recla-
mation.

Evaluation area A comprises 3,218 acres of which 71 percent are in capa-
bility class III and 29 percent in capability class IL. The 1,462 acres

in evaluation area B, 215 acres in evaluation area D, 177 acres in evalu-
ation area F and the 3L6 acres in evaluation area H are all in capability
class IV, Evaluation area C comprises 657 acres of which 62 percent are

in capability class II and 38 percent in capability class III. Eighty-
eight percent of the 181 acres in evaluation area E are in capability class
III and 12 percent in capability class II. Evaluation area G comprises 3Ll
acres of which 8L percent are in capability class III and 16 percent in
capability class II.

It is concluded that soils comprising the 6,597 acres of land designated
by the Bureau of Reclamation as the Silt Project, which have been inter-
pretively grouped into capability classes II-1,L00 acres, III-2,997 acres,
and IV-2,200 acres, are suitable for cultivation under irrigation.

Irrigation Supplies and Requirements

Several studies of irrigation reguirements have been made in the general
vicinity of the Silt project. These data, with additional information
suppl ied by personnel familiar with the area, were used in estimating
irrigation water requirements. In the past the water supply has averaged
about one~third of requirements in the Dry Elk Valley and about two-=thirds
of requirements on Harvey Mesa, Estimated water requirement at the farm
headgate is 2.86 acre=feet per acre, Weighted future average on-farm
irrigation efficiencies are estimated at 53 percent and weighted average
net seasonal crop consumptive use at 18.2 inches.

The period 1937-60 was selected as the basis for project water supply studies
Project water supplies during a period of years of comparable precipitation
and water yield would with project average 2.7l acre-feet per acre of irri-
gation water at the farm headgate, thus meeting 96 percent of the average
water requirements of the project lands.

Land and Irrigation Development

Estimates of development costs for project lands were made by evaluation

areas on the basis of the level of management expected on the project and
the physical requirements of the soils and site conditions. They are con=-
sistent with anticipated irrigation efficiencies and expected crop yields.

Estimated costs include land leveling and the establishment of farm irri-
gation systems and associated requirements. Estimated on-farm drainage
costs for a limited acreage of project lands with water table conditions
are also included.
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Weighted average development per acre of irrigable land is estimated as
follows: evaluation area A, $65.03; evaluation area B, $26.07; evaluation
area C, $66.53; evaluation area D, $52.37; evaluation area E, $39.0L; eval-
uvation area F, $26.90; evaluation area G, $69.77; evaluation area H, $37.92.

Direct Agricultural Benefits and Potential Farm Incomes

The economic analysis of the proposed Silt irrigation project has two primary
objectives: (1) an appraisal of direct agricultural benefits from project
development, and (2) an appraisal of prospective farm incomes from represen-
tative sizes and types of farms considered most likely with the proposed
irrigation development. Both of these analyses contribute to a general
appraisal of the prospects for a successful, stable, irrigated agricultural
economy. Farm incomes were estimated for five farm types, namely: range
beef, grade=-A dairy, feeder calves, fa-m flock of sheep, and cash-crop.

Project lands are expected to be used largely for the production of grain
and forage crops. Sale of livestock and livestock products will likely be
the predominant sources of agricultural income to project farmers.

The residual approach was used to estimate direct agricultural benefits from
irrigation water, The total value of crop and pasture production was allo-
cated to the various factors of production, except water, in accordance with
their projected market prices with the residual being credited to the project
as a direct benefit. For the 319 acres of project lands which presently

have a full water supply from pumping, it is assumed that these lands would
have direct agricultural benefits equal to the savings in present pumping
costs, minus abandonment losses for present pumping equipment.

Estimates of returns with the project in the analysis are based on weighted
averages of anticipated farm types and of sizes of 130 acres in evaluation
area A, 135 acres in evaluation areas C and E, 140 acres in evaluation area
G, 150 acres in evaluation area B, 155 acres in evaluation areas D and F,

and 160 acres in evaluation area H. The annual equivalent value of direct
agricultural benefits attributed to the project for the evaluation area lands
are estimated at, A-$16,22, B-$7.83, C-$25.68, D-$14.62, E=$1L.6L, F=$11.92,
G-$27.15, and H-$12.L45 per acre. Direct agricultural benefits on present
pump lands are estimated to be $21.55 per acre. The weighted average for

the entire 6,597 acres is $15.85 per acre, or $104,531 annually,

Development of the project will result in a more stable and profitable agri-
cultural economy. For the sizes and types of farms analyzed, estimated farm
incomes will vary from $3,903 for a farm-flock sheep farm on evaluation area
A lands to $8,606 for a grade-A dairy farm on evaluation area C lands. The

general conclusion from this analysis is that the income prospects for fully
developed farms of the five types of farms analyzed are adequate to provide

a satisfactory level of living and to make some payment for irrigation water.



Relationship of the Silt Project to
National Forest Lands

The Silt project features and project lands are all outside the exterior

boundary of the White River National Forest. As far as can be foreseen,

the project will not impair or affect any existing facility or service on
national forest lands.

Relationship of Watershed Conditions
to the Silt Project

The watershed area of the Silt project comprises about 175 square miles.
It consists of the East, Middle and West Rifle Creek drainages, plus the
drainage area of the lands lying south of the Grand Hogback and the west
portion of Dry Elk Valley north of Hzrv>y Gap Reservoir., Sixty=three per-
cent of the lands in the watershed are owned by the Federal Government,
with the remaining 37 percent being in private and State ownership.

Watershed problems consist largely of: (1) silt and sediment production
from the Mancos shale areas above the Rifle Gap Reservoir; (2) denuded
watershed lands due to improper grazing practices and loss of protective
cover by fire; (3) abandoned beaver dams, which break and contribute sedi-
ment to stream flows; and (L) local flood water and sediment damage to irri-
gation canals and systems following thunderstorms and rapid snow-melt runoff
on erosive type soils and steep and sparsely vegetated slopes.

No large flood control structures are recommended. The high and intermediate
elevation zones pose no flood problems to the project. Flood control struc-
tures will be ineffectual in the lower elevation zones due to steep slopes,
raw soils and sparse vegetation, Critical areas do exist and their harmful
effects can be lessened by improved management such as fencing, revegetation
and restricted grazing. Canal or ditch designs should provide protection

for runoff from these lower elevation areas. Individual floods will be

small due to short slopes and low rainfall but the cumulative effects of
these events creates a need for corrective measures.

Sediment production can be reduced by the application of land treatment
measures to watershed lands. Improved watershed conditions will reduce
ditch and canal operation and maintenance cost. Establishment of land
treatment measures on problem areas will also reduce sediment carried by
streams and extend the useful life of the reservoirs,

Needed watershed treatment can be accomplished and would be justified under
programs of Federal land administering agencies and by private land owners
with assistance normally furnished by Federal and State agencies through
Soil Conservation Districts and otherwise.
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SILT PROJECT
CHAPTER I

GENERAL INFORMATION

Organization

Pursuant to the U. S. Department of Agriculture Memorandum of Understanding
between the Soil Conservation Service, Forest Service, and Agricul tural
Research Service (Economic Research Service) dated February 2, 1956, a

USDA Field Advisory Committee, Colorado River Storage Project was established.
The committee is composed of a representative from each of these agencies

and a member representing the concerned state agricultural colleges. Prin=
cipal duties of the committee are to maintain appropriate liaison and facili-
tate coordination of activities by the respective services and the state
agricultural colleges in the survey. Field relationships with the Bureau

of Reclamation and other interested State and Federal agencies are also a
responsibility of the committee.

A USDA Field Party, working under direction of the USDA Field Advisory
Committee and operating within a plan of work dated August 22, 1956, is
headquartered at Salt Lake City, Utah, The party is responsible for the
collection and analysis of data and the preparation of this report.

Applicable data from previous investigations were utilized in the study.

Description of the Area

Location and Physical Features

The Silt project is located in southeastern Garfield County, Colorado.

The pro ject area is bounded by the Colorado River on the south, the White
River Plateau on the north, Elk Creek on the east and Rifle Creek on the
west. Project lands are located generally in three areas, namely: Harvey
Mesa, Dry Elk Valley and Davie Mesa. The town of Silt is located near the
southeastern boundary of the project and the town of Rifle is located appro-
ximately three miles south and west of the southwestern boundary of the
project. Elevation of project lands varies from 5,500 feet above sea level
in the Davie and Harvey Mesa area to 6,300 feet above sea level in Dry Elk
Valley.

Water for the project will be supplied from Rifle Creek by storage of sur=-
plus early season runoff in the proposed Rifle Gap Reservoir or the existing
Harvey Gap Reservoir, and by exchange of natural flow water for stored
water. Water will also be supplied to project lands from the Silt pumping
plant located at Davis Point on the Colorado River. Rifle Creek is formed
by its tributaries of East, Middle and West Rifle Creeks, which drain the
White River Plateau and Coulter Mesa areas north of the Grand Hogback.

Project lands are all privately owned and are within the boundary of the
Bookcliff Soil Conservation District.
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From an irrigation agriculture standpoint, the topography of the area is
extremely rough. More than half of the area consists of high mesa lands.
Secondary mesas and alluvial fans lying below the higher mesas have exces-
sive slopes and are cut by canyons and severely eroded gullies. These
lower mesas and alluvial fans, together with the gentler sloping valley
bottoms, furnish the greater part of the farming land,

Project soils have developed primarily from loess deposits over shale,
sandstone and gravel outwash material. Other soils have developed in allu=
vium from Wasatch, Mancos and Mesa Verde sandstones and shales and undif=
ferentiated loess and alluvium. They reflect the influence of their parent
material and the semi-arid climate under which they were developed. Organic
matter content is low; however, soils are generally deep and with additions
of nitrogen and phosphorus are highly productive. Soils on Harvey Mesa and
Davie Mesa have loam, silt loam, sandy clay loam and clay loam textures,
Soils in Dry Elk Valley have clay loam =2nd clay textures. In some areas
where drainage is a problem, soils contain large enough accumulations of
alkali salts to restrict crop production.

Climate

The climate of the project area is temperate, semi-arid and is suitable for
diversified irrigation farming. Relative humidity is low. Average annual
precipitation recorded at Rifl:z (1931=1952) is 10,5 inches.

The average frost-free period for the Harvey Mesa area is estimated at 1Ll
days, with the last killing frost occurring about May 13 and the first
killing frost about September 30. The average frost-free period for Dry
Elk Valley is estimated at 128 days. The last killing frost occurs about
May 23 and the first killing frost about September 27,

History of Settlement

In 1878 two prospectors from Leadville came into Garfield County and reported
evidence of carbonate deposits. Settlement in the project area started in
1880 while western Colorado was still inhabited by the Ute Indians. In

1882 Carfield County was formed from part of Summit County and was named
after President Garfield. The first fruit orchards were planted in 1888.
Most of the early settlers were prospectors and miners who turned to agri-
cultural pursuits after being unsuccessful in mining. First appropriations
of water for irrigation were made in 1882 from streams tributary to the
Colorado River.

Agricultural Development

Agriculture is the basic industry of the project area. Crop production
consists principally of hay and grain, most of which are used locally in
the feeding of cattle, sheep, hogs and poultry. Small acreages of sugar
beets, potatoes, corn and fruit are also grown. Presently irrigated lands
in the project area experience irrigation water shortages after June of
each year,
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Dairy, range beef and sheep, feeder calf, farm flock of sheep and cash-
crop farms comprise the bulk of the existing type of farms. These same
types of farms are expected to prevail with project conditions. Adjacent
national forest and public domain lands are used from spring, summer and
fall grazing by cattle and sheep. Range rights on these lands are fully
utilized and no additional grazing permits are available for any new farms
developed by the project.

Industrial Development

In addition to agriculture, several other industries contribute to the
local economy. Mining is important in Garfield County. Seven workable
coal veins, with a combined thickness of 100 feet, are located within a

few miles of Rifle. The county has an estimated oil=shale deposit of 500
billion barrels of oil, The U. S. Buiciu of Mines developed and operated

a pilot oil=shale plant and mine six miles west of Rifle, This plant has
now been turned over to the Navy Petroleum Reserves. The Union Oil Company
of California is also active in the oil-shale development. They erected
and operated, during the period of 1956-58, a three million dollar research
extraction plant near Parachute Creek. During 1960 the plant was dismantled
and shipped to South America for similar shale research. The Union Carbide
Nuclear Company recently completed an eight and one-half million dollar
uranium and vanadium mill at Rifle,

Recreation and railroading also provide the area with a substantial source
of income,

General

The towns of Rifle and Silt are both located on the main line of the Denver
and Rio Grande Western Railroad, which operates between Denver and Salt
Lake City, Utah., U, S. Highways 6 and 2l also connecting Denver and Salt
Lake City, pass through Rifle and Silt, Colorado State Highway 13 extends
north from Rifle to Meeker and Craig.

Census records show Garfield County with a population of 10,560 in 1940,

11,625 in 1950 and 12,017 in 1960, Population of Rifle was 1,373 in 1940,
1,525 in 1950 and 2,135 in 1960,

Proposed Development

The Silt project plan proposes the construction of the Rifle Gap Dam and
Reservoir on Rifle Creek, approximately seven miles above the town of Rifle,
Surplus early season runoff will be stored in the reservoir. Approximately
80 percent of the water stored in the reservoir will be used to replace
natural flow water now used to irrigate some 2,600 acres of land in the
lower Rifle Creek Valley. The remainder of the water stored in the reser-
voir will be used to irrigate new lands on Davie Mesa and upper Cactus
Valley. In exchange, natural flow of East Rifle Creek will be diverted
above the proposed reservoir and used to irrigate lands in Dry Elk Valley
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and Harvey Mesa. The existing Harvey Gap Reservoir will continue to store
early season runoff delivered through the Grass Valley Canal from Rifle
Creek for use on lands on Harvey Mesa, The Rifle Gap Reservoir will have
a capacity of 12,650 acre=feet, including 9,500 acre-feet of active capa-
city for irrigation and 3,150 acre-feet of inactive capacity for sediment
control and fish and wildlife,

Additional irrigation water for project lands will be pumped from the
Colorado River by the Silt pumping plant located at Davis Point. This
water will be delivered to project lands in the lower Harvey Mesa and

lower Antlers and Cactus Valleys by the Silt pump canal, A portion of

this area is currently receiving water through eight private pumping sys-
tems with 1ifts from the Cactus Valley Canal. The increase in water sup-
plies provided by the project will be 5,030 acre-feet for presently irriga-
ted lands and 6,700 acre-feet for new lands, a total of 11,730 acre-feet,
at the point of diversion.

Irrigation water made available by the project will be used to irrigate
L,475 acres of land now irrigated with only a partial water supply and
2,118 acres of land not now irrigated. In addition, 2Ll acres of Bureau
of Reclamation Class L land and 226 acres of class 6W presently irrigated
land will continue to receive present water supplies. Several miles of
interceptor and outlet drains will also be constructed as part of the
project, Total acreage of project lands to receive water will be 6,597
acres.
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CHAPTER II

EVALUATION OF DIRECT AGRICULTURAL BENEFITS
FROM THE SILT PROJECT

The evaluation of direct agricultural benefits for the project is based

on the proposed facilities and the project lands to which the Bureau of
Reclamation plans to furnish irrigation water. Intervening lands not
included in the project are not considered in the report. The assumptions
made concerning the level of management and application of practices as a
result of project development are not technical recommendations of the
Department of Agriculture for the best land and water use on the project.

It is assumed that the level of management and application of practices
represents the average that will exist during the project evaluation period.

Evaluation Areas = General Description

To facilitate the presentation of basic agricultural data and to assist in
the analysis of direct agricultural benefits, project lands were grouped
into evaluation areas. Soils, climate, and water supply within each evalu-
ation area reflect similar crop adaptations, productivity, land and irriga-
tion development and production costs.

Eight evaluation areas were eztablished to represent conditions in the

project area, These areas have been designated by the letters A, B, C,
D, E, F, G and H. The acreage of each is shown in table 1.

Table 1, = Irrigable land acreage by evaluation areas, Silt project

S e s S e oS —
Pro ject : Evaluation Areas o
{:ggc ¢ Harvey Mesa :Davie Mesa : Dry Elk Valley .Project
. : A : B : C : D : E s F : G ; H g Total
mmmmmmmmmmmm ACres = = = @ = = = ¢ = = = = = =
Presently irrigated
lands 2,835 1,286 - w381 M - = L,L79

Non-irrigated lands 383 176 657 215 - - 341 346 2,118

Total Acreage 3,218 1,h62 657 215 181 177 341 346 6,597

Evaluation areas A and B are located geographically on Harvey Mesa, evalua-
tion areas C and D on Davie Mesa and evaluation areas E, F, G and H in Dry
Elk Valley. The areas are described as follows:



Evaluation Area A

Evaluation area A comprises 2,835 acres of presently irrigated land and
383 acres of new land., The new land is intermingled with presently irri-
gated land and will likely be used to enlarge existing operating units.
Evaluation area A lands will receive water either by diversion from East
Rifle Creek or by pump from the Colorado River,

The soils are deep, medium to fine textured, generally on slopes from 1

to 6 percent. They have medium water intake rates, moderate to slow per-
meability in subsoil and substratum and high water holding capacity. Most
of the project soils having saline, alkali and high water table problems
are included in this evaluation area., Proposed project drainage, supple-=
mented by on-farm drainage, should correct these problems and result in
crop yields equal to other lands in the evaluation area.

Lands within this evaluation area can be farmed intensively and will produce
high yields. All of the sugar beets now grown in the project area are on
these lands and the majority of the expanded acreage of sugar beets with

the proposed project is expected to be on these lands.

Effectiveness of the past water supply has been increased by the improved
distribution provided by use of the Harvey Gap Reservoir. There are 213
acres included within this evaluation area that have had a full water supply
by pumping from Cactus Vallev Titch. Benefits on these lands will be cal-
culated separately from the other lands in this evaluation area. Presently
irrigated lands will receive approximately .9 acre-foot per acre of addi-
tional irrigation water and new lands will receive approximately 2.7 acre-
feet per acre with development of the proposed project. Crop yields have
been good but substantial improvement is expected from the additional water.

Evaluation Area B

This evaluation area comprises 1,286 acres of presently irrigated land and
176 acres of new land. The new land is in small scattered tracts inter-
mingled with presently irrigated land, and it is anticipated that the new
lands will be added to existing farm units.

Evaluation area B lands are intermingled with lands of evaluation area A,
It is very unlikely that a farm unit will have lands of evaluation area B
only. Soils are similar to evaluation area A but slopes are steeper,
generally from 6 to 12 percent.

A small acreage is affected with water table, salt and alkali. Another
small acreage has stones on the surface. Project drainage is not planned
for the wet areas, but farm drains may be installed by individual operators.
It is not anticipated that drainage or stone removal will be applied to the
degree to develop these lands to their maximum productive capacity.

Because of the steep slopes and the degree of development anticipated for

these lands, types of crops will be restricted and crop yields will average
lower than yields in evaluation area A. Cropping systems will include
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alfalfa-grass hay, small grain, and grass legume pastures. With livestock
as the principal enterprise, feed crops from these evaluation area B lands
can usefully supplement more intensive cropping on evaluation area A lands
within farm units.

Water supply has been the same as for evaluation area A and approximately
.9 acre-foot per acre of additional water is expected with the proposed

pro ject development for presently irrigated lands. Intermingled non-irri-
gated new lands will receive 2.7 acre-feet of water delivered at the farm
headgate. There are 106 acres included within this evaluation area that
will be evaluated separately since they now have a full water supply pumped
from Cactus Valley Ditch.

Evaluation Area C

This evaluation area consists of 657 acres of new lands to be served by

the Davie Ditch. These lands have been farmed previously but are now aban-
doned. Soils are similar to those in evaluation area A and it is anticipated
that they will produce similar crops and yields when irrigated. Water

supply will come through Davie Ditch from the Rifle Gap Reservoir. Appro=
ximately 2.7 acre-feet of irrigation water per acre will be furnished these
lands with project development, New farm units will be established because
these lands are physically separated from presently irrigated areas.

Evaluation Area D

Evaluation area D comprises 215 acres of new land intermingled with evalua-
tion area C lands also to be served by Davie Ditch. Irrigation water supply
will be the same as evaluation area C, Soils and slopes are similar to
evaluation area B, It is anticipated that these lands will have the same
limitations in cropping as those in evaluation area B. Crop distribution
and yields are projected to average the same as for evaluation area B,

New units established on lands of evaluation area D will likely include

some lands in evaluation area C,

Evaluation Area E

Evaluation area E is comprised of 181 acres of presently irrigated land
located in Dry Elk Valley. Soils in this evaluation area are deep with
medium to fine textures, moderate to slow permeability, generally on slopes
between 3 and 6 percent, A small acreage of land has a high water table
which should be corrected by the proposed project drainage.

Evaluation area E lands will be served by direct diversion of irrigation
water in the Grass Valley Canal from East Rifle Creek. Average water supply
with project development is anticipated to be the same as for other evalua-
tion areas. The proposed project will supply approximately 1.9 acre-feet
per acre additional irrigation water to these lands.



Crop distribution will be similar to evaluation area A and average crop
yields will be sl ightly lower due to the estimated shorter growing season.

Evaluation Area F

Evaluation area F is comprised of 177 acres of presently irrigated land
located in Dry Elk Valley, interspersed with lands of evaluation area E.
Soils are similar to evaluation area E but slopes are steeper (6 to 12
percent). There is a small acreage of wet land but it is anticipated that
the proposed project drainage will correct this condition.

Lands in this evaluation area will also be served by direct diversion into
the Grass Valley Canal from East Rifle Creek. The proposed project will
supply approximately 1.9 acre-feet per acre additional irrigation water

to these lands.

It is anticipated that the same crop distribution will occur on these

lands as on lands of evaluation area B. Crop yields are estimated slightly
lower than those in evaluation area B. The differences in crop yields will
be similar to those between evaluation areas A and E,

Evaluation Area G

This evaluation area comprises 341 acres of new land in Dry Elk Valley.
Soils and slopes are similar to evaluation area E. Climate and crop yields
with project are the same as for evaluation area E, Water to be furnished
by the proposed pro ject is approximately 2.7 acre-feet per acre.

Evaluation Area H

Evaluation area H is comprised of 346 acres of new land in Dry Elk Valley.
Soils and slopes are similar to those in evaluation area F., Climate and
crop yields with project are the same as evaluation area F. Water supply
to be furnished by the proposed project is approximately 2.7 acre=feet
per acre,

Soils Inventory

Sources of Data

Soil information used in the reappraisal of the Silt project was obtained
from the Soil Conservation Service, Agricul tural Research Service and
Bureau of Reclamation. A soil survey of the project was completed by the
Soil Conservation Service., Laboratory data on project soils were furnished
by the Agricultural Research Service and the Cooperative Soil Survey Labo-
ratories in Fort Collins, Colorado. The Bureau of Reclamation supplied
land classification field sheets and laboratory data on the chemical and
physical properties of project soils. Information on water intake rates

of soils was obtained from cylinder infiltrometer tests on selected sites
of dominant soils.
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General Description of Soils and Soil Problems

More than half the project acreage is comprised of soils that have developed
in loess over sandstone shale and gravel outwash material. The remaining
acreage is composed of soils which have developed from alluvium or undif-
ferentiated loess and alluvium,

Generally, the soils are deep, medium to fine textured, are high in silt
and low in organic matter, have moderate to slow permeability and have a
high water-holding capacity. Project soils generally have a moderate capa-
city to hold nutrients and require additions of nitrogen and phosphorus

to obtain good yields of adapted crops. Slopes range from less than 1 to
12 percent, with the majority between L and 12 percent. Erosion is slight
to moderate.

Although local in nature, salinity, =!=21i and high water table are problems
in all geographic areas of the project where land is presently irrigated.
These coexisting problems can be reduced, if not eliminated, by improving
on=farm irrigation and improving drainage by providing adequate outlets

and keeping outlets free of vegetation to allow a free flow of excess water,
The Bureau of Reclamation plans to provide project drainage (digging new
outlets and cleaning out natural drainageways) for areas in which there is
a concentration of these problems,

With the moderate to high silt content of these soils and slopes from 1

to 12 percent, there is a general problem of soil erosion which can be
kept to a minimum with applicable soil and water conservation practices.
The fine textured soils require special management or a refinement of soil
management practices to prevent puddling and compaction from tillage equip-
ment, which take considerable time to correct.

Factors affecting the capability classification of soils in this
project are climate, fine surface texture, degree of salt, alkali,
water table, stoniness, and percent slope. The acreage of land
capability units within each evaluation area and soil and water
relationships are shown in table 2. Project acreage and general
soil characteristics for each land capability unit are shown in
table 3., These units, tabulated by evaluation areas, allow a
neneral appraisal to be made of each evaluation area and of
differences between evaluation areas.

Soils in capability class II have some limitations that reduce
the choice of plants or require moderate conservation practices.
Soils in capability class III have severe limitations that re-
duce the choice of plants or require special conservation prac-
tices or both. Soils in capability class IV have severe limita-
tions that restrict the choice of plants or require very careful
management or both,



Table 2, - Generalized soil-water relationship and acreages of land capability units by evaluation areas,
Silt Project

: Land 3 : :
Evaluation : Capa- : H :  Soil ¥ater-holding Capacity :
Areas : bility : Acres : % Slope : Depth : Inches per : Total inches : Remarks
: Unit : : Inches : foot of soil : for profile
A IIc L8 0-1 60+ 2.0 10+

IIs 10 0-1 60+ 2.0 10+

Ile L93 1-3 60+ 1.7 8+

IIes 6 1-3 60+ 2.0 10+

ITesl 19 1-3 60+ 2.0 10+

ITes? 297 1-3 60+ 2.0 10+

ITelsl L3 1-3 60+ 2.0 10+

IIIsl 13 1-3 60+ 2.5 12+

IIIs2 113 1-3 60+ 2.0 10+

IIIs3 2 1-3 60+ 2.5 12+

IIle 1,883 3-6 60+ 2.0 10+ Some soils underlain b
gravel between 30 and iB"

IIles 38 3-6 60+ 2.0 10+

IIlesl 9 3-6 60+ 2.5 12+

IIIes2 188 3-6 60+ 2.0 10+

IIIes3 56 3-6 60+ 2.5 12+

Total Acres (A) 3,218
B vs2 21 3-6 60+ 2.0 8+ Some s-il underlain by
gravel at L8"

IVs3 8 3-6 60+ 2.5 12+

IVsk 103 3-6 60+ 1.7 8+ Gravel between 20 and 48"

IVsS 19 3-6 60+ 1.5 3# Shallow to gravel

IVe 6l 6-12 60+ 2.0 9+ Some soils overlying gravel
at 30 to L8"

IVel 1,000 6-12 L8-60+ 2.0 10+ Some soils underlain by
gravel between 30 and L8"-
some with shale at L8"

IVe2 2l 6-12 60+ 2.0 10+

IVel 223 6-12 60+ 1.7 T+ Much of soil underlain by
gravel between 20 and L8"

Total Acres (B) 1,L62
Cc IIe 280 1-3 60+ 2.0 10+

ITes2 127 1-3 60+ 2.0 10+

IIe 2l 3-6 60+ 2.0 10+ Small area of soil underlain
by gravel between 20 and 36"

IITes? 6 3-6 60+ 2.0 8+ Gravel at L8"

Total Acres (C) 657
D IVe 101 6-12 60+ 2.0 9+ Some soils underlain b,
gravel between 20 and L8"

IVel 69 6-12 60+ 2.0 10+

Ivel L5 6-12 60+ 2.0 10+

Total Acres (D) 215
E [Ie 21 1-3 60+ 2.0 10+

IIIs 10 1-3 60+ 2.0 10+

IIIe 112 3-6 60+ 2.0 10+

IITesl 38 36 60+ 2.0 10+

Total Acres (E) 181
F IVs 5 1-3 60+ 2.5 12+

IVs3 27 3-6 60+ 2,5 12+

Ivsk 5 1-3 60+ 2.0 10+ Small acreage underlain by
shale at depths between
36 and 60"

IVel 113 6-12 36-60+ 1.7 T Much of soils underlain by
gravel between 20 and L8"

IVe2 9 6-12 60+ 2.0 10+

IVely 18 6-12 60+ 1.7 3+ Gravel at 20" - moderately

e stony soil
Total Acres (F) 177
G IIe 56 1-3 60+ 2.0 9+ Some soils underlain by
gravel between 36 and 60"

IIIs 39 1-3 60+ 2.0 10+

IIIe 179 36 60+ 2.0 9+ Some soils underlain by
gravel between 36 and 60"

ITIesl 6{ 3-6 60+ 2.5 12+

Total Acres (G) 3kl
H IVsl 92 3-6 60+ 2.5 12+

IVel 175 6-12 60+ 1.7 7+ ( These soils are shallow to

IVe2 38 6-12 60+ 2.0 5+ ) deep over gravel but all

Vel L1 6-12 60+ 1.7 3+ ( are deep to underlying rock

Total Acres (H) 346

TOTAL PROJECT ACRES 6,597 J




Table 3. - Generalized soil characteristics by land capability units, Silt Project

Land : :
Comiitty § dores | romembiitty § B, | VIEEY | ooy 1 PEn 1 vy Rena
IIc L8  Slow 0-1 Slight Smooth to slightly 60+ Sandstone and shale
undulating
IIs 10 Moderate 0-1 Slight Smooth to slightly 60+ Sandstone and shale Has a saline and water table problem
undulating
ITe 850 Slow to moderate 1-3 Slight Slightly rolling "-gravel Gravel, sandstone and
60+"-ss &  shale
shale
ITes 6 Slow 1-3 Slight Slightly rolling 60+ Primarily shale inter-
bedded with sandstone
ITesl 19  Slow 1-3 Slight Slightly rolling 60+ Primarily shale inter-
bedded with sandstone
Iles? L2l,  Moderate to slow 1-3 Slight to moderate Slightly rolling 60+ Primarily shale inter- About half the acreage has a saline,
bedded with sandstone alkali and water table problem
ITelsl L3  Moderate 1-3 Moderate Slightly rolling 60+ Primarily shale inter- Small acreage has saline, alkali and
bedded with sandstone water table problems
IIIs L9  Slow 1-3 Slight Slightly rolling 60+ Primarily sandstone
IITsl 13 Slow 1-3 Slight Slightly rolling 60+ Primarily shale with
interbedded sandstone
IIIs2 113  Moderate to slow 1-3 Slight to moderate  Slightly rolling 60+ Primarily shale with Saline, alkali and water table
interbedded sandstone problems
IIIs3 2  Slow 1-3 Slight Slightly rolling 60+ Primarily shale with Saline, alkali and water table
interbedded sandstone problems
ITIe 2,418  Moderate to slow 3-6 Slight to moderate  Slightly to 60+  Sandstone, shale and Small acreage with saline and water
moderately rolling gravel table problem. Considerable acreage
of soils underlain by gravel at
depths of 30-L8 inches.
ITTes 38 Moderate to slow 3-6 Slight to moderate  Slightly to 60+ Shale interbedded 70% of acreage has saline, alkali
moderately rolling with sandstone and water table problems
ITTesl 11 Slow 3-6 Slight to moderate Slightly to 60+ Primarily sandstone. Small acreage with salt, alkali and
moderately rolling some shale water table problems
IITes? 19, Moderate 36 Moderate Slightly to 60+ Primarily shale with 50%Z of acreage has saline, alkali
moderately rolling interbedded sandstone and water table problems
ITTes3 56  Slow 3-6 Slight to moderate  Slightly to 60+ Primarily shale with 80% of acreage has saline, alkali
moderately rolling interbedded sandstone and water table problems
IVs 5  Slow 1-3 Slight Slightly rolling 60+ Sandstone
IVsl 92  Slow 3-6 Slight to moderate Slightly to 60+ Sandstone
moderately rolling
IVs2 21  Moderate 3-6 Moderate Slightly to 60+ Shale interbedded with  Small acreage of saline, alkali and
moderately rolling sandstone water table problems
IVs3 35  Slow 3-6 Slight to moderate Slightly to 60+ Shale and sandstone Saline, alkali and water table
moderately rolling problems
Vsl 108 Slow to moderate 36 Slight to moderate  Slightly to 60+ Shale and sandstone Moderately stony soils
moderately rolling
IVs5 19  Rapid 3-6 Slight to moderate Slightly to 60+ Shallow to gravel,
moderately rolling deep to shale
IVe 165 Moderate to slow 6-12 Moderate Moderately rolling 60+ Shale, sandstone and Soil, to gravel, ranges from 20 to
gravel L8 inches thick
IVel 1,357 Slow to moderate 6-12 Moderate Moderately rolling 60+ Shale, sandstone and 30% of soils underlain by gravel
gravel between 20 and L8 inches
IVe?2 71  Slow 6-12 Moderate Moderately rolling 60+ Shale and sandstone
Ivel, 327 Moderate to slow 6-12 Moderate Moderately rolling 60+ Shale and sandstone Small acreage with saline, alkali
and water table problems. About
60% of acreage moderately stony.
Project
total 6,597 acres




Evaluation Area A = Soils

This area is comprised of deep, medium to fine textured scils on slopes
ranging from O to 6 percent. They have weakly to strongly developed B
horizons with corresponding moderate to slow permeability. About 17 per-
cent of the acreage consists of soils underlain by gravel at depths between
20 and L8 inches. Depth to shale is over 60 inches. Most of the project
soils having saline, alkali and high water table problems, are included

in this evaluation area, There are 2,302 acres or 71 percent of soils
grouped into capability class III and 916 acres or 29 percent grouped into
capability class II,

Evaluation Area B = Soils

Soils in this evaluation area are gen:r2lly deep, predominantly medium
textured, have weakly to strongly developed B horizons, moderate to slow
permeability, and slopes ranging from 3 to 12 percent. Thirty-five percent
of this acreage consists of soils underlain by gravel between 12 and 48
inches. Depth to shale is over 60 inches. A small acreage is affected

by salt, alkali, high water table and flooding. This evaluation area
includes most of the moderately stony soils on the project. Steep slope

is the major soil problem affecting the capability classification. All

the soils comprising the 1,462 acres in this evaluation area are grouped
into capability class IV,

Evaluation Area C = Soils

Soils of this evaluation area have developed primarily from loess; however,
a small acreage has developed from alluvium. They are deep, medium tex-
tured soils with weakly to strongly developed B horizons, moderate to slow
permeability, and slopes ranging from 1 to 6 percent. A small acreage of
soils is underlain by gravel at depths between 30 and 48 inches. Slope

as it affects the soil erosion potential is the only significant problem
affecting the capability classification of these soils. There are LO7
acres or 62 percent of the soils grouped into capability class II and 250
acres or 38 percent grouped into capability class III.

Evaluation Area D = Soils

This evaluation area is comprised of deep, medium textured soils which pre-
dominantly have weakly developed B horizons, moderate permeability, and
slopes ranging from 6 to 12 percent., A small acreage of soils, representing
about 13 percent of this area, is underlain by gravel at depths between

20 and 48 inches. Except for a small acreage that is slightly affected

by salt and alkali, the only soil problem is slope as it affects the soil
erosion potential. All the soils in this evaluation area (215 acres) are
grouped into capability class IV,
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Evaluation Area E = Soils

Soils of this evaluation area are deep with medium to fine texture, moderate
to slow permeability, and slopes ranging from 1 to 6 percent. There is a
small acreage with a high water table problem but slope, as it affects the
soil erosion potential, is the significant criterian for capability classi-
fication of these soils. There are 160 acres or 88 percent of the soils

in capability class III and 21 acres or 12 percent in capability class II.

Evaluation Area F = Soils

This evaluation area is comprised of deep, medium to fine textured soils
with moderate to slow permeability. Slopes range from 1 to 12 percent, but
the majority of the soils have slopes ranging from 6 to 12 percent. About
50 percent of the acreage is underlain “y gravel between 20 and L8 inches.
There are a few acres of soil with saline, alkali and water problems. Also,
there is a small acreage of moderately stony soils. However, the major
problem affecting the capability classification of these soils is moderately
steep slopes. All the soils, comprising the 171 acres, in this evaluation
area are grouped into capability class IV.

Evaluation Area G = Soils

This evaluation area is comprised of deep, medium to fine textured soils
with moderate to slow permeability and slopes ranging from 1 to 6 percent.
About 25 percent of the acreage is underlain by gravel at a depth of L8
inches. The major problem significant to the capability classification of
soils is slope as it effects the soil erosion potential. There are 285
acres or 8l percent of the soils grouped into capability class III and 56
acres or 16 percent grouped into capability class II.

Evaluation Area H - Soils

Soils comprising this evaluation area are deep with medium to fine texture,
moderate to slow permeability, and slopes ranging from 3 to 12 percent.
About L0 percent of the acreage is underlain by gravel at depths between
20 and L8 inches. There is a small acreage which is moderately stony, but
the soil problems significant to capability classification are fine tex-
tures and moderately steep slopes. All the soils in this evaluation area
(346 acres) are grouped into capability class IV.

Findings

It is concluded that soils comprising the 6,597 acres of land designated
by the Bureau of Reclamation as the Silt Project, which have been inter-
pretively grouped into capability classes II-1,L400 acres, III-2,997 acres,
and IV-2,200 acres, are suitable for cultivation under irrigation.
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Irrigation Requirements and Water Supplies

Sources of Data

Reports on several studies include estimates of irrigation requirements in
the general vicinity of the Silt project. Included are the following:

(1) Appendix B of the Record of the Upper Colorado River Basin Compact Com-
mission; (2) Consumptive Use of Water in the Irrigated Areas of the Upper
Colorado River Basin, by Blaney and Criddle; and (3) Consumptive Use and
Irrigation Water Requirements of Crops in Colorado, by Blaney and Criddle,
Additional related information is contained in the Water Supply Papers of

the U. S. Geological Survey, Climatological Data by the U. S. Weather

Bureau, Colorado Heat and Moisture Indexes for Use in Land Capability Clas-
sification by the Soil Conservation Service, and other publications. These
and other available related reports were carefully reviewed for the purpose
of this study. In addition, informat?-n was supplied by technicians of the
Colorado State University, Colorado Agricultural Experiment Station, Colorado
Cooperative Extension Service, Colorado State Engineer, Agricultural Research
Service, U, S. Bureau of Reclamation, U. S. Soil Conservation Service, and
others familiar with the area.

Water Requirements

Consumptive use requirements for the principal crops in the area were esti-
mated by the Blaney-Criddle procedures (table L). Long climatological
records are available for the town of Rifle, located adjacent to the project
area; however, there are material differences in elevation between Rifle

and the several parts of the project. Some adjustment of both the tempera-
ture and precipitation records at Rifle is necessary, therefore, before they
can be considered representative of the project area. There are no data
available to guide estimates of the amount of adjustment needed. In addi-
tion, considerable variation of elevation occurs within the various parts

of the project area. Considering these limitation, a refined and detailed
estimate of consumptive use within the project area was not attempted.

From inspection of the area and discussions with technicians familiar with
the area, it appears that the Davie Mesa-Harvey Mesa area could be reasonably
considered as one unit for purposes of estimating the consumptive use re-
quirements, and the Dry Elk Valley as a separate unit.

Estimates of mean temperatures for the two project areas described above
were made by application of standard adiabatic lapse rates, 3° per 1,000
feet, for the elevational differences, to the average mean temperature at
Rifle as given by the U. S. Weather Bureau, Bulletin W, Supplement 115
(1931-1952).

For the purpose of this study, effective precipitation is considered to

be 85% of the average precipitation for the ten driest consecutive years
(1931-19)0). Extension of the precipitation record at Rifle to the project
area was difficult in the absence of data on the variability within the
area., The Dry Elk Valley presents considerable uncertainty, as it is
reputed to be at least partially in an area of "rain shadow" north and east
of the Grand Hogback.
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Table lj. - Estimate of consumptive use requirements for major crops, Silt project

o

e

o e

o
—

o e i

Clover & Grass 2 s Sugar
Alfalf Pasture Corn Small Grain : Bests
Davie and Harvey Mesas,
" Evaluation Areas A, B C and D
Frost=free Period
Consumptive use coefficient .85 .80 .75 15 .70
Consumptive use factor 28.78 28.78 26.47 20,61 28.78
Consumptive use, Inches 2L, L6 23,02 19.85 15.45 20.15
Nonfrost-free Period
Consumptive use coefficient .70 .65 - -
Consumptive use factor L.87 L.87 - - .
Consumptive use, Inches 3.41 3.16 = - -
Total Consumptive Uée, Ac. Ins./Acre 27.87 26.18 19.85 15.L45 20,15
Effective Seasonal Precipitation, Inches L. 84 li.8L 3.40 2.32 L.07
Net Irrigation Requirement, Ac. Inéo/Acre 23.03 21,34 16.L45 13.13 16,08
Dry Elk Valley, Evaluation Areas E,F,G & H
Frost-free Period
Consumptive use coefficient .85 .80 .75 i .70
Consumptive use factor 25.52 25,52 2. L7 19,98 25,52
Consumptive use, Inches 21,69 20.41 18.35 14.99 17.86
Nonfrost-free Period
Consumptive use coefficient .70 .65 = - -
Consumpt ive use factor 6,76 6,76 - - -
Consumptive use, Inches L.73 L.39 - = -
Total Consumptive Uée, Ac. Ins./Acre 26,42 2L.80 18.35 14,99 17.86
Effective Seasonal Precipitati on, Inches 5.50 5.50 3.90 2.7k L.22
20,92 19,30 1k, L5 12,25 13.6L

Net Irrigation Requirement, Ac. Ins./Acre




From an inspection of the area and a consideration of the lapse rates, it
was concluded that the effective precipitation of the Davie Mesa-Harvey Mesa
area will approximate the average precipitation (ten driest consecutive
years) at Rifle, and the corresponding monthly amounts have accordingly

been used. For an estimate of precipitation in the Dry Elk Valley, a corre-=
lation was developed between the records at Rifle and those at Collbran,

the nearest station with similar characteristics and located at near the
same elevation as the Dry Elk Valley.

The various irrigation water losses expected within the project at the
projected level of land development under project operations were estimated
by considering soil characteristics and site locations. Due allowance was
made for leaching requirements for salt balance control., Resulting irriga-
tion efficiency estimates were adjusted to reflect an estimated 12 percent
reuse of tail water runoff and return flows as is the general practice
within the area at present. Total fazr~ irrigation water requirements were
estimated by adding on-farm losses to the basic consumptive use estimates
weighted by projected crop acreage distribution (table 5).

Table 5. - Irrigation requirements by evaluation areas, Silt project
EIWeightedlAverage'}'WélghiédAAﬁérage:
¢ Consumptive Use Farm Irrigation

Evaluation Area : Requirements, Efficiency, With

Farm I Headgate Water
Delivery Requirement,
Acre Inches per

®0 oc o0 ©O° oa‘

oo 05 80 et

Acre-Inches per Project Irrigable Acre
Irrigable Acre Percent

A 18.L 55 33.5

B 18.6 L9 38.0

c 18.3 56 32.7

D 18.L4 L9 37.6

E 17.5 55 31.8

F 17.3 50 3L.6

G 16.5 55 30,0

H 16.6 51 32.6
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Adequacy of Water Supply

Irrigation water for the Silt project is now supplied by direct diversion

of the natural flows of East Rifle Creek, supplemented by releases from

the existing Harvey Gap Reservoir. This reservoir is filled during the
winter and spring months when stream flows exceed the needs of downstream
users. Lands in the Dry Elk Valley are upstream from the Harvey Gap Reser=-
voir and hence receive water only by direct diversions from East Rifle Creek.
During the spring snow-melt period, the flow in the creek is usually greatly
in excess of the irrigation requirements for all lands which use it, both
project and non=project. By early summer, however, the flow diminishes
rapidly and is insufficient to meet the irrigation demands. As a result,
the Dry Elk Valley lands with their junior water rights are unable to

obtain irrigation water subsequent to midsummer, and crop yields are
adversely affected. Bureau of Reclamation operations studies indicate

that the total historical supply availi:-ble to the presently cultivated land
in Dry Elk Valley has amounted only to about 35 percent of seasonal require-
ments on an ideal demand basis for a normal rotation cropping pattern.

Lands on Davie Mesa have previously been subjugated and placed under irriga=-
tion. Irrigation water was diverted directly from Rifle Creek near the
Rifle Gap Reservoir site. The available water rights were of such low
priority, however, that insufficient irrigation water was available and

the supply was undependable. Natural precipitation is inadequate for dry
farming, hence successful farming is not possible without an adequate supply
of irrigation water, and these lands were abandoned.

Lands on Harvey Mesa comprise the greater part of the project, some L4,680
out of the total of 6,597 acres. These lands are supplied by direct diver=-
sions during the early part of the irrigation season when the flow of East
Rifle Creek is adequate, and by releases of stored water from Harvey Gap
Reservoir during the latter part of the season when their natural flow
rights are junior to those of downstream users on Rifle Creek. Total
seasonal water supplies available to these lands have averaged substantially
less than requirements. Most severe shortages have occurred during July

and August, and in a number of years the water available during these months
has been less than 20 percent of requirements. Bureau of Reclamation opera-
tions studies indicate that the average seasonal water supply available to
lands under the Harvey Gap Reservoir has been about 69 percent of estimated
requirements, There have been few years during which all water requirements
have been completely satisfied. In the 2L=year study period, only four years
had seasonal water supplies greater than 90 percent of ideal requirements,
while in 12 years the supply was less than 60 percent of requirements.

In recent vears, some 326 acres of land on the lower part of Harvey Mesa,
including 7 acres of non-project land, have been irrigated by pumping from
the adjacent Cactus Valley Canal, which originates by direct diversion from
the Colorado River. These lands have had essentially a full water supply
and, accordingly, have been analyzed separately in the economic studies.
Under project operations, they would receive their water supply from project
sources.,
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Pro ject plans propose the construction of three principal elements, (1)
Rifle Gap Dam and Reservoir on Rifle Creek, (2) Davie Ditch, and (3) Silt
pumping plant and canal. In addition, several canals and laterals and
interceptor and outlet drains will also be constructed.

The Rifle Gap Reservoir will provide seasonal regulation of the flows of
Rifle Creek. Exchange of stored water in the reservoir for natural flow
rights held by downstream users will permit the increased diversion of
late season flows into the Grass Valley Canal serving Dry Elk Valley and
Harvey Mesa and thereby supplement the water supply for those areas.

Water for Dry Elk Valley will be supplied by direct diversion of the un-
regulated flows of East Rifle Creek through the Grass Valley Canal, in
exchange for water stored in Rifle Gap Reservoir., Senior water rights
beiow the Rifle Gap Reservoir will require bypassing natural flows during
periods when no storage water is avail-hle in the reservoir for exchange.
Since there will be no regulation of East Rifle Creek above the diversion
point of the Grass Valley Canal, the water supply for the Dry Elk Valley
will be affected by such bypasses.

The Rifle Gap Reservoir will provide essentially a full water supply for
lands to be served by the Davie Ditch, while also ensuring that the senior
rights of water users in the lower Rifle Creek Valley will be satisfied.
Davie Ditch will convey water from the Rifle Gap Reservoir to serve the
lands on Davie Mesa,

The Silt pumping plant will divert directly from the Colorado River and
deliver to the proposed pump canal, which will distribute the water to
about 1,804 acres of project lands on Harvey Mesa and a small acreage of
interspersed non-project lands with water rights. The water supplied by
this pumping plant and canal will supplement direct diversions from East
Rifle Creek and gravity releases from Harvey Gap Reservoir. Use of pump
water in exchange for gravity flow water in the area below the pump canal
will equalize the water supply and minimize water shortages for lands in
the Harvey Mesa service area, There are L,680 acres of project lands,
comprising evaluation areas A and B, and 358 acres of interspersed non-
project lands with water rights which must be satisfied, a total of 5,038
acres, on Harvey Mesa,

Project operations studies assume that water supplies and project impacts
will be equalized in the Harvey Mesa service area. It is fully recognized
that farms lying below the Silt pump canal could, if desired, and by pay-
ment of the extra pumping costs involved, obtain additional water to an
extent that would el iminate their shortages in dry years. Since this sup-
plemental pumpage would be outside of and not a part of regular project
operations, neither the additional costs that might be imposed or the pos=
sible benefits that might accrue, nor the decreased water supply shortage
that would result, have been estimated under the project operations analysis.

In order to assure a dependable water supply for the project lands served
by the Silt pumping plant and canal, project plans recommend the reservation
of an estimated maximum of 6,600 acre=feet of storage water in Green Moun-
tain Reservoir on the Colorado River.
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A comparison of the adequacy of project water supplies by months and evalua-
tion areas is given in table 6.

Table 6, - Average water supply, percent of requirements, by months and
evaluation areas, Silt project l/

'é"‘H1storica1:Water:Su§7

Pro jected Water Supply With PrOJect . Without Proiect

s Harvey Mesa : Davie Mesa :Dry Elk Valley : Harvey Mesa : Dry Elk Valley
Month : Evaluation : Evaluation : Evaluation : Ewvaluation : Evaluation
: Areas A & B :Areas C & D:Areas E,F,G & H: Areas A & B :Areas E,F,G& H

mmmmmmmmmmmmmmmm Percent = = = = = = 0 = 2 = = = o = = =
May 100 100 L0 100 73
June 100 100 100 98 31
July 100 100 100 56 17
Aug. 90 8L 90 35 25
Sept. 73 81 79 L3 5k
Oct. 100 100 43 100 5L

1/ Based on 2Li-year study period 1937-1960 inclusive.

g/ Davie Mesa, evaluation areas C and D, not irrigated under without-project
conditions.

Under project operations, all lands will have a full water supply except

in years of unusually deficient water yield. Effective operation of the
Silt pumping plant will greatly reduce the effect of local minor water yield
deficiencies. Occasional years of extremely deficient water supply, such

as have occurred in the past, will result in some water supply shortages

for project lands. A comparison of historical water supplies and those

that would be available with the project, based on data provided by the
Bureau of Reclamation, is given in table 7. Anticipated water shortages

are reflected in crop yield estimates of project lands.

Interspersed among the project lands is a limited acreage of non-=project
land with rights to a proportional share of the present water supply.

These lands are generally too steep for effective cultivation or have
profile or other limitations which make them undesirable for inclusion
within the project. They will continue to receive the normal water supply
to which they are legally entitled from appropriate sources of supply,
depending upon their location, but the supply will not be supplemented from
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Table 7. = Comparison of annual water suppl¥ with and without project, by
evaluation areas, Silt project

“iPercent of Years the "Percent of Water Requzrements:Available"
2 was Equalled or Exceeded

Percent Harvey Mesa : Davie Mesa ¢ Dry Elk Valley
of Water  :pya)yation Areas A & B® Evaluatlon Areas C& D.Evaluation Areas

Requirements : : E. F, @G&H
SRimle ok Tl ;”lim}“t; MECR Prajuet ool Nh E ST
3 Supply : Project: Supply PProject :Project
: Supply : :Supply : Supply

mmmmmmmmmmmmm Percent = = = = = = = o = = = = =

100 65 2 69 69 =

90 15 17 78 77 =

80 92 36 96 96 0.1

70 99+ L5 99+ 99+ 0.9

60 = 52 = - 5.0

50 - 90 = = 17.0

Lo - 99 - - 39.0

1/ Based on 2lL-year study period 1937-1960 inclusive.

project sources. There are 112 acres of these lands located in the Dry Elk
Valley and 358 acres on Harvey Mesa. They produce a limited amount of forage
and are owned and managed in conjunction with the project lands with which
they are intermingled.

Water from both Rifle Creek and the Colorado River has been analyzed and
found suitable for irrigation of project lands.

Findings

Based on estimates of consumptive use requirements and irrigation efficien-
cies, an average 2.86 acre-feet of water per irrigable acre will be required
at the farm headgates to adequately serve the project lands. Reservoir and
project operations studies and records of historical flows indicate that

the water supplies available from project facilities will be adequate to
meet this requirement in all but exceptionally dry years, The average water
supply available for delivery tofammers during a period of years comparable
to the 1937-1960 study period would be 96 percent of estimated requirements.
The project water requirements and water supply are summarized in table 8.
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Table 8. - Projected crop distribution and seasonal consumptive use and water requirement estimates by
evaluation areas, Silt project

Harvey and Davie Mesas

°©
o

Dry Elk Valley

: :  Net Projected SNET Water : : s Net : Net water
Evaluation: “sirrigation ¢ FOJ€CMe% . ‘gupply  :Evaluation: .irrigation :Projected; supply
area : CTP  requirement; ™' TP | required : area . CTO%P  requirement : et crop: required
¢ Inches : Acres <Acre-=feet : g s Inches 2 Acres :Acre=feet
A Alfalfa 23,03 1253 2Lok. 7 E Alfalfa 20,92 107 186.5
Clover & Grass Clover & Grass
Pasture 21,34 633 1125.7 Pasture 19.30 15 2h.1
Corn 16,45 270 370.1 Corn 1L L5 2l 28,9
Small Grain 13.13 L92 538.3 Small Grain 12.25 24 2L.5
Beets 16,08 375 502.5
B Alfalfa 23,03 658 1262.8 F Alfalfa 20.92 108 188.3
Clover & Grass Clover & Grass
Pasture 21.3k 326 579.7 Pasture 19.30 12 19.3
Small Grain 13.13 390 426.7 Small Grain 12.25 L7 L8.0
C Alfalfa 23.03 148 28L4.0 G Alfalfa 20.92 123 2Ll
Clover & Grass Clover & Grass
Pasture 21.3L 2l L28.6 Pasture 19.30 72 115.8
Corn 16,15 77 105,6 Corn 1L.L5 19 22,9
Small Grain 13,13 17 8L4.3 Small Grain 12,25 57 58.2
Beets 16,08 75 100.5 Beets 13.64 50 56.8
D Alfalfa 23,03 60 115.1 H Alfalfa 20,92 88 153.4
Clover & Grass Clover & Grass
Pasture 21.3L 85 151.2 Pasture 19.30 1Ll 231.6
Small Grain 13.13 58 63.5 Small Grain 12.25 9 9L4.9
Dry Elk
Valley
Harvey Mesa Davie Mesa Areas Project
Areas A& B Areas C& D E,F,.G& H _Total
Total crop irrigation requirement, acre-feet 7,210 1:9%3 1,188 10,011
Estimated on-farm water losses, acre-feet 6,405 1,131 1,315 8,851
Total farm delivery requirement, acre-feet 13,615 2,L6L 2,783 18,862
Total gross irrigable acreage L,680 872 1,045 6,597
Farm del ivery requirement per irrigable acre, acre-feet 2.91 2.83 2.66 2.86
Proposed project average farm delivery, acre-=feet per irrigable acre 2.7L 2,71 2.7k 2,7k
Percent of requirements met by proposed average farm delivery 9L 96 100 96




Land and Irrigation Devel opment

Sources of Data

The soil survey has been generally interpreted in terms of land use and
treatment as provided in the Technical Guide of the Bookcliff Soil Conser-
vation District and the Irrigation Guide for Western Colorado Areas Below
7,000 Feet, Land classification surveys of the Bureau of Reclamation fur-
nished supplemental information. Special site investigations, jnfiltration
measurements, and other surveys, and direct inspection of field conditions
and review with technicians familiar with the area, have furnished additional
basic data. Farm plans and records of land leveling and famm irrigation
development work accemplished with the assistance of Soil Conservation
Service technicians assigned to the Bookcliff Soil Conservation District,
have been used to obtain basic estimates of unit volumes and costs,

Development requirements have been related to the physical characteristics
of the various soil mapping units on the project. Projected land develop-
ment, as influenced by the soil and site characteristics, has been estimated
by each capability unit and averaged by evaluation areas., Interspersed
lands not included in the project have been excluded from the report. Cost
estimates are based on the U. S. Department of Agriculture price projec=
tions of September 1957.

Farm Irrigation Development

Irrigation water supplies for the project area have been inadequate for

the presently cultivated lands; hence, there has been no significant develop-
ment of new lands in recent years., However, there has been a limited amount
of additional development work accomplished since the original subjugation

of the present farms. Most of this has been in connection with the stabili-
zation of the present irrigation and has usually been restricted to: lands
with better water rights; situations where specific opportunities existed

for improving irrigation efficiencies and the effectiveness of the present
water supply; or the improvement of particular problem areas where conditions
resulted in unusual difficulty in obtaining satisfactery irrigation. In
general, the principal improvements have consisted of adjustment of lengths
of run to more nearly fit the requirement of the specific sites affected,

the installation of limited draimage facilities, or to the leveling of
uneven or undulating fields.

Under present water supply conditions, there has been little economic in=-
centive for development of the land at a rate faster than has occurred.

It is expected, therefore, that in the future without the project, condi-
tions would remain little changed from the present and that additional land
devel opment would be largely restricted to the correction of specific problems
of limited extent. With project development, the increased water supply and
resulting better yields and improved economy will provide a basis for increased
development. Complete irrigation systems and related development will be
required for the projected new lands, and continued improvement in accord-
ance with their site requirements can reasonably be expected for the presently
cultivated lands and facilities.
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There are only limited areas of soils within the project having stony sur-
faces or profiles. These are all in capability class IV and limited to
pasture and close growing crops. The estimated cost of rock and stone
removal and the inherent limitations indicated by the capability classifi-=
cation indicate that these lands would be best restricted te hay and pasture
use, for which no clearing would be required. Accordingly, mo rock or stone
removal has been estimated as an item of land development cost.

There are only limited data on which to base an estimate of the amouat of
increase in land and irrigation development that can be expected on the
presently cultivated lands under the changed conditions assumed with project
development., An approach has been made by estimating the requirements in
accordance with the actual requirements for various capability units within
or near the project area and interpolation of the remaining capability units
at appropriate levels. A discounting factor based on estimates by local
technicians of the requirements of th. area and the cropping patterns and
site factors, has been incorporated into the development estimates, Based
on this procedure, estimates of average land development associated with
project construction have been made and projected to the various evaluation
areas. These are summarized in table 9.

Farm Drainage Development

There are considerable areas of wet or potentially wet lands within the
project. Project plans include estimates for project drainage installa=-
tions to provide drainage and drainage outlets for these lands. No on-farm
drainage installations are included in the project drainage plans.

Detailed plans and cost estimates for on-farm drainage are not practical
until observations are available of the behavior of the affected areas
after the installation of the planned project drainage and an analysis of
the relative economics of each site in the light of the soil capability and
proposed usage. However, tentative estimates have been made of the extent
of on-farm drainage installations and of the prcobable capital and annual
costs assumed to result therefrom. The economic benefit studies assume

the levels and costs of land, irrigation and drainage development outlined.

Cost estimates for on=farm drainage requirements have been made on the basis
of soil types and site characteristics, with due regard to the probability
that scils in certain capability units will be most economically used by
retaining them in wet pasture condition. Permeability data has been fur-
nished by the Bureau of Reclamation. Drainage requirements for specific
areas have been based on the application of the Donnan procedure, and costs
have been estimated by the extension of resulting typical unit costs to

the areas mapped.

Findings

Estimates of development costs for project lands are based on an analysis
of the physical requirements of the soils and site conditions. They are
related to projected economic conditions and to the minimum requirements
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Table 9. = Summary of land and irrigation development and farm drainage, by evaluation areas,

Silt project

Tten : Unit : . < Evaéuatton gyeag - . .
Irrigable land Acres 3,218 1,h62 657 215 181 177 3h1 346
Dominant slopes Percent 1-6 6-12 1-3 612 36 6-12 3=6 6=-12
Dominant profile depth Feet 5 5 5 5 5 5 5 5
Dominant irrigaticn methods Predominantly corrugation for close growing crops, furrow for row crops
Maximum furrow stream size GPM 12 h 10 2 10 5 10 5
Average farm irrigation efficiency Percent 55 L9 56 L9 55 50 55 51
Peak period consumptive use rate Ins./Day .20 .20 .20 .20 .20 220 .20 20
Average maximum length of runs Feet 340 225 370 200 340 260 340 240
Average field ditch and

lateral required Ft./Acre 140 201 139 227 136 176 139 198
Weighted average land leveling :

earthwork required Cy./Ac. 200 8L 176 130 138 101 221 100
Farm irrigation structure,
~ average cost per acre Dollars 10,85 L.18 26.24 16.55 10.85 L.18 19.11 4.18
Weighted average farm

drainage, cost per acre Dollars 12.16 1.53 - = = = - =




for land and water management at the levels expected under project conditions.
Weighted average development cost estimates are summarized by evaluation
areas in table 10.

Table 10. = Cost of land and irrigation development by evaluation areas,
Silt project

Evaluation Area : Clearing ; Leveling ; Irrizgtion g Dfainage Z Total
¢ 3 3 System g
_____________ ]_)_9_1_]__3{2 ™ > m o e o ® ® e o
A 1.20 36.24 15.43 12,16 65,03
B 0.90 15.05 8.59 1.53 26,07
e - 31,70 3L.83 - 66.53
D - 23.LL 28.93 - 52. 11
E - 2L.86 1h.18 - 39.04
F - 18.15 8.75 - 26.90
G 2.63 39.82 27.32 = 69.77
H L.56 18.00 15.36 - 37.92
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Pro jected Agricultural Economy

Economic analysis of the proposed Silt irrigation project has two primary
objectives: (1) An appraisal of direct agricultural benefits from project
development; and (2) an appraisal of prospective farm incomes from represent-
ative sizes and types of farms considered most likely with proposed irrigation
development. Both analyses will contribute to a general appraisal of the
prospects for a successful and stable irrigated agricultural economy.

Procedures

An estimate of agricultural benefits and an appraisal of prospective farm
incomes were derived by farm-budgeting procedures. Crop=-production budgets
were used in analyzing agricultural benefits; they were limited to costs

and returns of crop and pasture production that would exist with a livestock
economy. Farm-income budgets were used in analyzing prospective farm in-
comes by type of farm. In this analysis, costs and returns were carried
through the livestock enterprises. The .arm acreages, cropping systems,

and crop yields established for appraisal of farm incomes were also used

in budgeting for agricultural benefits.

The crop-production budgets consist of three basic elementss (1) The
estimated quantity and value of crop and pasture production without and

with project after full development of the farms; (2) the quantity and

value of economic resources used in achieving the assumed level of production
without and with project development {exclusive of water costs)s and (3)

the delay involved in achieving the increased level of production, which

is accounted for by discounting procedures.

Farm-income budgets, representing costs and returns of all the enterprises
anticipated for given farm types, used in estimating residual farm incomes.
These incomes are available as compensation to farm operators and their
families for their labor and management and for payment of water charges.
The major elements involved in the analysis were: (1) The quantity of
agricultural products produced for sale and their expected market values;
(2) the quantity and value of resource inputs expended by project farmers
to achieve the level of production anticipated (exclusive of water costs);
and (3) allowance for the labor and management of the operator and family
equivalent to estimated incomes that would be derived from alternative
employment.

Source of Data

Numerous economic studies on irrigation development were relied upon for
the economic and physical standards and the procedures used in these
analyses. This background information was supplemented by specific in-
formation for the Silt project obtained from four major sources: (1)

An economic survey of farms in the project area conducted during 1958

in cooperation with the Bureau of Reclamation; (2) material furnished by
the Bureau of Reclamationj (3) economic analyses of other projects; 1/
and (L) information furnished by Colorado State University personnel,
local representatives of Federal and State agencies, irrigation companies,
county officials and businessmen.

1/ Reappraisal by the USDA of Direct Agricultural Benefits for the Vernal
Unit, Central Utah Project, and Paonia, Hammond, Smith Fork, Seedskadee,
_ Florida, and Emery County projects, Upper Colorado River Storage Project



Commodity Price Projections

All prices used in estimating farm incomes, direct benefits, and associated
costs are based on the September 1957 price projections of the U. S.
Department of Agriculture. These projections assume "relatively high
employment, a trend toward peace, continued population and economic growth,
and a stable general price level."

The long=-term projected index of prices received for all farm commodities
is 235, base period 1910-1L. A comparable index for prices paid, including
interest, wages, and taxes is 265.

The price of rotation pasture used in the benefit analysis is derived from
the long=-term projected price of alfalfa. The computed price is based

on the net income derived from alfalfa, adjusted for differences in costs

of production and per acre yield of total digestible nutrients. The derived
price results in the same net return per acre for alfalfa hay and rotation
pasture.

Information obtained during the field survey showed that, historically,
prices received locally for specific agricultural commodities marketed
have been about the same as the State average prices. Projected prices

for livestock and livestock products are based on data collected from the
Denver and Grand Junction markets., All prices were adjusted for marketing
costs and are net prices to farmers. Projected prices of crops, livestock,
livestock products, and selected cost items for the Silt project are shown
in table 11.

Farm Sizes

Irrigated acreage was 89 acres per farm on all farms surveyed and 121 acres
on full-time farms. The economic survey included a sample of 24 full-time
and 20 part-time farms.

Projected farm sizes for both with and without project are based on a family-
size-farm concept in which the operator and his family furnish all the

labor except during the crop harvesting season. Present sizes, current
trends in size of farms, legal limitations of 160 acres of irrigable lamd

per ownership, prospective farm incomes, and other factors were considered

in establishing projected farm sizes.

Anticipated Crop Yields

Projected crop yields estimated for evaluation areas, without and with project
development, are shown in tables 12 and 13. Production estimates are based

on crop yields obtained in comparable areas, estimates by farmers in the
project area and agricultural technicians familiar with the area, and

other pertinent crop yield data. Yields reflect estimates of average
managerial skill for farmers on the project.

- P -



Table 11.~ Long-term projected prices received and selected prices paid,
Silt project

Item Unit Price
Dollars
Prices received 1/
Alfalfa hay, baled 2/ Ton 20.60
Corn silage 3/ do 7.35
Barley Bushel 1.05
Sugar beets Ton 14.40
Straw do 10.00
Butterfat (whole milk) L/ Faund butterfat 1.06
Grade A do 1.16
Grade C do 19
Cows (dairy) Cwt. 12.30
Calves (day old dairy bulls) Head 10.00
Calves (day old dairy heifers) do 20.00
Cows (beef) Cwt. 14.30
Calves (beef steers) do 21.40
Calves (beef heifers) do 19.10
Long yearlings (beef steers) do 19.80
Long yearlings (beef heifers) do 17.40
Cull ewes Cwt. 6.30
Lambs do 21.75
Wool Pound L9
Prices paid
Hired labor Hour 1.00
Custom ragess

Baling hay Ton 5.00
Combining Acre 5.50
Chopping corn do 16.00
Thinning beets do 17.50
Hoeing beets (2 times) do 13.00

Pulling, topping, and loading
beets by machine ‘Ton 1.50
Hauling beets to dump do 1.00

1/ Net price received by farmers.

2/ Price in stack after shrinkage.

2/ Based on the price of alfalfa; 2.8 tons of corn silage equivalent to
1 ton of alfalfa.

li/ Weighted average includes 73 percent grade A and 27 grade C at 3.5
test.

Based on price projections by the U. S. Department of Agriculture,
September 1957. L. :



Table 12.- Projected crop yields, without project development, by evaluation
areas, Silt project

8 g Evaluation area

Crop g Unit g A 3 B g E g F
Alfalfa 1/ Ton 3.0 2.8 P 1.5
Rotation pasture 1/ AUM 6.0 5.6 3.4 3.0
Corn silage 1/ Ton 11.5 e ——=e cma-
Barley Bu. 60.0 55.0 50.0 LS5.0
Sugar beets 1/ Ton 13.5 ———— R cm——
Permanent pasture AUM 3.0 3.0 2.0 2.0

4

l/ Fertilizers Annual requirement {:vailable) per unit of yields alfalfa,
7.5 pounds phosphate per tons rotation pasture, 3 pounds of phosphate and
6 pounds of nitrogen per AUM; corn silage, 5 pounds nitrogen per ton; sugar
bzets, 4.5 pounds phosphate and 5.5 pounds nitrogen per ton. Total phosphate
required applied at time of seeding, nitrogen applied to pe=sture once each
year.

Table 13.~ Projected crop yie!”:, with project development, by evaluation
areas, Silt project

8 8 Evaluation area
Crop slaits X 3+ B v C 3 B 3 E ¢ F 3 & &t N
Alfalfa 1/ Tk k35 WU RS AT 3.eo RN AR
Rotation pasture 1/ AUM 8.0 7.0 8.0 7.0 7.4 6.4 T7.h 6.4
Corn silage 1/ Ton 15.0 ==== 15,0 ==== 15.0 ==w= 15.0 <=e=
Barley Bu. 70.0 60.0 70.0 60.0 70.0 60.0 70.0 60.0
Sugar beets 1/ Ton 16.0 ===~ 16.0 =w=c ccee coce 16,0 =cew-
Permanent pasture AUM 3.0 3.0 ==== se== 2,0 2.0 <«wce co==

1/ Fertilizer: Annual requirement (available) per unit of yield; alfalfa,
7.5 pounds phosphate per ton; rotation pasture, 3 pounds of phosphate and 6
pounds of nitrogen per AUM; corn silage, 5 pounds nitrogen per ton: sugar
beets, L.5 pounds phosphate and 5.5 pounds nitrogen per ton. Total phosphate
required applied at time of seeding, nitrogen applied to pasture twice each
year.
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Anticipated Cropping Systems

Climate, topography, distance to central markets, and opportunities for
of f-farm employment influence the kinds of crops that are commercially
produced in the project area. FPresent irrigated crops consist of alfalfa
and pasture on T4 percent of the cropland; small grains on 19 percents
corn silage on L.5 percent; and sugar beets and potatoes on 2.5 percent.
Development of the project is not expected to affect the kinds of crops
produced.

Development of the project is expected to increase the percentage of the
project area in rotation pasture, corn silage, and sugar beets and to
decrease the percentage in alfalfa and small grains (table 1L). On farms
that do not grow sugar beets, a 7-year crop rotation is assumed, including
5 years of alfalfa or rotation pasture, and 2 years of grain and corn for
silage or if topography was a limiting factor grain was substituted for
corn silage in the rotation. A 9-=year cvop rotation was assumed on farms
on which sugar beets were grown. Small grain was used as a nurse crop in
the seeding of alfalfa and rotation pasture.

A 9<year crop rotation was assumed on evaluation areas A, C, and G. On
evaluation areas B, D, E, F, and H a 7=year rotation was projected. Because
of slopes, corn silage and sugar beets were not projected on evaluation

areas B, D, F, and H.

Table 1L.- Projected cropping natiern, without and with project development,
by evaluation areas, >ilt project

g Evaluation areas 8
Crop g A3 - B3 Oog B 3By F s A g B iRERisey
Acres Acres Acres Acres Acres Acres Acres Acres Acres
Without Project

Alfalfa 1,21 597 =e=es come= 122 120 =c==e ceec= 2,053
Rotation pasture 556 260 scm=e csecc= - - - 816
_ Corn silage 24T o - e gt o Y
Barley L69  3Ul wecee wcew- L8 L7 sseme wewes 905
Sugar beets LG ik S i b Ao i o |
Range, nonirrigated 387 176 657 215 =cece —ccw= 341 346 2,122
Farmstead, etc. 195 88 —eose ecswa 11 10 =cmee wewe= 304
Total 3,210 1,462 657 215 161 177  3L1 346 6,597
Permanent pasture 1/ 255 110 ===== =cee- 56 ] T — L75
With Project

Alfalfa 1,253 658 148 60 107 108 123 88 2,545
Rotation pasture 633 326 2l 85 15 12 72 1k 1,528
Corn silage 270 w=w== 77 =mm== 2 ~===- 19 cewmw= 390
Barley hog 396 37 - 58 26 k1. ST 93q.28
Sugar beets 375 we=we= 75 memee cnces swoo 50 ==wee 500
Farmstead, etc. 195 88 39 12 1% 10 20 21 396
Total 3,210 1,462 - G65F 215 181 177 3kl 346 6,597
Permanent pasture 1/ 255 110 =wewe =we-- 56 { T ————— 475

l/ Nonproject lands projected to receive essentially the same supply of
water without and with project development.
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Direct Agricultural Benefits

A primary objective of the economic analysis is to estimate direct agricultural
benefits. These benefits are defined as the value of crop and pasture produc-
tion expected with project development over the value anticipated without the
project, minus the value of additional farm inputs or associated costs re-
quired. The concepts and assumptions on the specific composition and value

of nonproject resources or associated costs, as used in this report, are
outlined below.

A basic assumption is that the national economy will operate at essentially
full employment for the period of analysis. With this general assumption,
alternative employment opportunities would be expected in the national
economy for resources used in the development and operation of irrigated
farms, including the labor and management skills of farm operators. Also,
the projected levels of farm prices received and paid are higher than they
would be with significant unemploymenc.

Estimates of direct agricultural benefits are based on crop=production

budgets that account for the quantity and value of crop and pasture production
expected after full development of project farms, and for the cost that will
be incurred on the project lands in achieving the level of production ex=-
pected. Estimates were made for each evaluation area and for the project

area as a whole.

The cropping patterns assumed in the benefit analysis are the same as those
used in the analysis of water requirements and prospective farm incomes.

Farms with adequate water supplies will require considerably more labor than
farms with partial supplies. The additional operator and family labor
required is considered as an economic cost in deriving benefits attributable
to the project.

Labor and Management Charges

Labor for crop production on project lands will be required during the
summer. Thus, the summer hired wage rate assumed in the analysis ($1.00
per hour) was applied to operator and family labor in evaluating direct
agricultural benefits from irrigation water. A management allowance or
charge was made for the farm operators also. This amounts to 15 percent
of the hired wage rate. Based on these rates and an allocation of 75
percent of the hours to the operator and 25 percent to the family, the
hourly rate would be $1.11.

Return to Land and Water

Summaries of the average value of crop production, annual production costs,
and return to operator and ramily labor and management, land and water,
without and with project development, are shown by evaluation areas in
tables 15 and 16. Net income, cost of operator and family labor and manage-
ment, and the weighted average increase in net income with project development
by evaluation areas are shown in table 17. Deduction of all expenses and
allowances except those for land and water leaves a weighted average net
return to these resources ranging from $34.71 per acre for evaluation area
G to $9.67 per acre for evaluation area B.
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Table 15.- Net income from crop production to operator and family labor and
management, land, and water, without project development, by
evaluation areas, Silt project

g g Evaluation areas
Item ¢ Unit $ A 2 B 8 E g 13

Total land Acre 130.0 150.0 135.0 155.0

Alfalfa do 48.8 61.3 91.0 105.0

Rotation pasture do 22.4 26.7

Corn silage do 9.9  escm= | seess | cceee

Barley do 18.9 35.0 36.0 Lh1.0

Sugar beets do 6.0  —===-= -

Idle do 16.0 18.0  ecmme cceee

Farmstead, etc. do 8.0 9.0 8.0 9.0
Operator and family labor Hour - 1,158 1,396 1,058 1,236
Investment Dollar 9,22k 8,905 8,776 8,880

Buildings and improvement do 1,455 1,435 1,386 1,451

Machinery and equipment do 6,718 6,440 6,440 6,440

Other do 1,051 1,030 950 989
Value of production do 7,392 6,898 5,265 5,41k
Production expenses 1/ do L,057 3,L39 2,917 3,133
Net crop income 2/ do 3,335 3,L59 2,348 2,281
Interest 3/ do u6é1 LL5 439 Ll
Net income L/ do 2,874 3,01k 1,909 1,837

1/ Excluding interest, land and water development, and O&M.
g/ Return to operator and family iabor and management, land and irrigation
water.
3/ At 5 percent.
Return to operator and family labor and management, land and irrigation
water,

Based on price projections by the U. S. Department of Agriculture,
September 1957.
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Table 16.- Net income from crop production to operator and family labor and
management, land, and water, with project development, by
evaluation areas, Silt project

g g 5 __Evaluation area
Item 36 1 S TN T - e o ol e - e e I S e e
Total land Acre 130.0 150.0 135.0 155.0 135.0 155.0 lhu.u 160.0
Alfalfa do 50.6 67.5 30.6 L43.0 80.0 94.5 LB.5 LO.5
Rotation pasture do 25.6 33.5 L9.6 61.0 11.0 10.5 28.5 66.5
Corn silage do 10.9 ===== 15.9 ==w==- 18.0 ===== 7.5 acee-
Barley do 19.9 L40.0 15.9 L2.0 18.0 Ll1.0 22.5 L3.0
Sugar beets do 15.0 ====- 15.0 - 25.0 ~====
Farmstead, etc. do 8.0 9.0 8.0 9.0 8.0 9.0 8.0 10.0
Operator and family
labor Hour 1,627 1,862 1,501 1,78L 1,729 1,982 1,76k 1,777
Investment Dollar 9,602 9,247 9,L15 8,891 10,477 9,622 9,486 8,755
Buildings and im=-
provements do 1,h75 1,435 1,532 1,451 1,557 1,451 1,L47h 1,L67
Machinery and equip-
ment do 6,718 6,440 6,741 6,440 6,818 6,LLO 6,783 6,LLO
Other do 1,409 1,382 1,142 1,000 2,102 1,731 1,229 848

Value of production  do 11,988 9,43012,248 9,458 9,890 9,411 13,729 9,070
Pfoduction expenses 1/ do 5,46 3,985 5,718 3,993 L,36kL L,111 6,437 3,959
Net crop income 2/ do 6,542 5,4h5 6,530 5,465 5,526 5,300 7,292 5,111
Interest 3/ do L8O  h63 L71  Lh5 52k LBL  L7h  L38
Net income L/ do 6,062 4,982 6,059 5,020 5,002 L4,819 6,818 L,673

l/ Excluding interest, land and water development, and O&M.

g/ Return to operator and family labor and management, land and irrigation
water.

3/ At 5 percent.

_/ Return to operator and family labor and management, land and irrigation
water.

Based on price projections by the U. S. Department of Agriculture,
September 1957.

- 3% -



_17£..

Table 17.- Summary: Weighted average increase in net income, with project development, by evaluation areas,
Silt project

—
—————

8 Increased

sOperator &:Cost of operators net income
g family 3 & family 3 ;sWeighted s Net income s per acre

oo 00
0o 00
o oo 00

Item Net income 1/: labor ‘ labor 2/ Net income 2/:farm sizesper acre 3/s:with project
Evaluation area Dollar Hours Dollar Dollar | Acres Dollar Dollar
A (with) 6,062 1,627 1,806 L,256 130 32.7L 20.52
A (without) 2,874 1,158 1,285 1,589 130 |- 2% —
B (with) 4,982 1,862 2,067 2,915 150 19.43 9.67
B (without) 3,014 1,396 1,550 1,L6L 150 (- J—
C (with) 6,059 1,501 1,666 L,393 135 32.54 32,54
D (with) 5,020 1,784 1,980 3,040 155 19.61 19.61
E (with) 5,002 1,729 1,919 3,083 135 22.8l 17.40
E (without) 1,909 1,058 1,174 735 135 S.uh e
F (with) 4,819 1,982 2,200 2,619 155 16.90 13.90
F (without) 1,837 1,236 1.0 L65 155 3,00  e=ee-
G (with) 6,818 1,76k 1,958 L, 860 140 34.71 34,71
H (with) L,673 1,777 1,972 2,701 160 16.88 16.88

l/ Return to operator and family labor and management, land and water.

2/ At $1.15 per hour for operator labor and management and $1.00 per hour for family labor. Weighted
average is based on 75 percent of hours by operator and 25 percent of hours by family.

3/ Net return to land and irrigation water.

Based on price projections by the U. S. Department of Agriculture, September 1957.



Land Development Costs

The acreage of each evaluation area, the projected land values and the
additional cost of land and farm irrigation systems, and annual cost

Costs of farm buildings, machinery, fences,
domestic water, and maintenance and replacement costs of the farm irrigation

per acre are shown in table 18.

system are included as farm expenses in the budgets.

The degree of develop-

ment anticipated on land and farm irrigation systems for each evaluation
area was considered in setting up man and machine requirements.

Table 18.- Estimated average annual additional cost per acre of irrigable
land for land and land development, with project development,
by evaluation areas, Silt project

8 9 Evaluation areas
Item g Bnit g R OB C e e AR Y ek Gy H

Land area 1/ Acre 3,005 1,356 657 215 181 177 © 341 346
Land values
Irrigated land Dollar 200.00 190.00 =e=ws ==we== 115.00 100.00 ===c= —cee=
Range, improved do =  =s==s= sccsce comcs cosce csssss —cseo- 25.00 25.00
Range, unimproved do 15.00 15.00 15.00 15.00 ====me ccoce- 15.00 15.00
Weighted average do 77.98 166.93 15.00 15.00 115.00 100.00 23.36 23.82
Additional land improvement
Land Dollar 1.79 1.81 15.00 15.00 «=ecccs cccwcee 23.36 23.82
Land clearing do 1.20 c90 =mmoe =a mme mm—mee emeo—- 2.63 L4.56
Land leveling do 36.2L4 15.05 31.70 23.4L 24.86 18.15 39.82 18.00
Farm irrigation

system do 15.43 8.59 3L4.83 28.93 1L.18 8.75 27.32 15.36
Drainage do 12,16 1,53 ==ces cwocce cocoee comcee ccces scee-

Total do 66.82 27.88 81.53 67.37 39.0L4 26.90 93.13 61.7hL
Annual cost
Land 17 Dollar .09 .09 o - .76 - 1.18 1.20
Land clearing 2/ do .06 .05 - comene AN L
Land leveling 2/ do 1.83 .76 1.60 1.18 1.25 91 2.8 .91
Farm irrigation

system 3/ do .85 T - 1.91 - 1.%8 .78 48 1.50 .84
Drainage 3/ do .67 .08 ===n= - T

Total do 3.50 -1.B5 hL.27 3.52  2.03  1.39 4.82 3.18

1/ Excludes lands in the present pump area.

2/ Land, land clearing, and land leveling amortized over a 100=year
period at 5 percent interest (factor .05038).

2/ Farm irrigation system and drainage amortzed over a 50-year period at
5 percent interest (factor .05478).

Based on price projections by the U. S. Department of Agriculture,

September 1957.
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Projected additional investment in land, land improvements, and development
of farm irrigation systems per irrigable acre, required with project develop-
ment, for evaluation areas A through H, are $66.82, $27.88, $81.53, $67.37,
$39.04, $26.90, $93.13, and $61.7L, respectively. At 5 percent the annual
amortized cost per acre for the total additional investment required would

be $3.50, $1.45, $4.27, $3.52, $2.03, $1.39, $L4.82, and $3.18.

Development Period

Benefits from the use of supplemental water would begin to accrue immediately
after completion of the project. The 559 acres of nonirrigated land, which
are in small, scattered tracts, are projected to be developed in conjunction
with land already under irrigation. Development of the 1,559 acres of
nonirrigated land, on which new farm: are projected to be established is
likely to proceed at a slower rate. Several years may elapse before the

full level of benefits are attained. The assumption is made for the Silt
project that a period of three years will be required before the full level
of projected benefits are achieved on the presently irrigated and intermingled
new lands, and five years will be required for lands on which new farms are
projected. Project benefits are discounted accordingly.

Findings

Increased net income per acre with project development for evaluation
areas A through H are $20.5z, $9.67, $32.5L, $19.61, $17.L40, $13.90,
$3L4.71, and $16.88, respectively (table 19). Annual amortized cost of
additional land investment and development ranges from $L.82 per acre for
evaluation area G to $1.39 for evaluation area F (table 18). Discount
factors are based on three-and five-year development periods, an interest
rate of 5 percent, and an evaluation period of 100 years.

The present annual equivalent values per acre of direct agricultural benefits
for the eight evaluation areas are estimated at $16.22, $7.83, $25.68,
$14.62, $1L.6L, $11.92, $27.15, and $12.L5, respectively (table 19). The
weighted average annual direct agricultural benefits for the 6,278 acres,
except for those lands which presently have a full water supply from pumping,
are $15.56 per acre, or $97,657 annually.

It was assumed that project lands which presently have a full water supply
from pumping would have benefits equal to the savings in pumping costs
minus abandonment losses for pumping equipment. Evaluation area A has

213 acres of pumplands and evaluation area B 106 acres. On the basis

of present pumping costs, direct agricultural benefits from the 319 acres
of pumplands are estimated at $21.55 per acre annually, or $6,87L for

the total acreage. ok

The weighted average annual direct agricultural benefits are $15.85
per acre or $104,531 for the proposed project.
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Table 19.- Summary of estimated annual direct agricultural benefits, by evaluation areas, Silt project

00 00 00

Increased net

Amortized cost
of additional

o oo o0

income with land investment Discount Net direct
Evaluation area:Land area project and development Direct benefits s factor 1/: benefits
Acres Per acre Per acre Total Per acre ~Per acre Total

A 2/ 3,005 $20.52 $3.50 $17.02 3/.95271  $16.22  $L8,726
B g/.1,356 9.67 1.45 8.22 3/.95271 7.83 10,620
c 657 32.54 b.27 28.27 18,574 L/.908LL 25.68 16,873
D 215 19.41 3.52 16.09 Li/.908LL 14.62 3,142
E 181 17.40 2.03 15.37 2,782 3/.9527 1h. 7k 2,650
F 177 13,90 1,39 12,51 2,21 3/.95271 11.92 2,110
G 341 3L4.71 .82 29.89 10,192 L/.908LL 27.15 9,226
H 3L6 16.88 3.18 13,70 L, 741 L/.908LL 12.45 4,310

Total 6,278 $19.70 $123,657 $3.09 - $19,L03  $16.61 $10L,25L $15.56  $97,657
Present pump-

lands 2/ 319 $21.55  $6,87L
Project total 6,597 $15.85 $10L,531

l/ At 5 percent. Present annual equivalent value per $1.00 of benefits accruing during a 100-year period.
2/ Benefits figured separately on 319 acres of land in evaluation areas A and B which presently have a full

supply from pumping but will be included in the project.

in evaluation area B.

3/ Assumes a 3-year development period.
_/ Assumes a S-year development period.

Based on price projections by the U. S. Uepartment of Agriculture, September 1957.

Of the 319 acres, 213 are in evaluation A and 106



Prospective Farm Incomes

Estimates of prospective farm incomes were made for several types and sizes

of farms with the proposed project development. Farm incomes were estimated
for grade A dairy, range beef, feeder calf, farm=flock of sheep, and cash-

crop farms.

Budgets were developed for the following farm types and evaluation areas:
range beef on evaluation areas A, B, E, and F; grade A dairy on evaluation
areas A and C; feeder calves on evaluation areas A, B, and H; farm-flock

of sheep on evaluation areas A, B, and G; and cash-crop farms on evaluation
areas A and G.

Many kinds of input-output and price information are needed for farm
budgets, among them labor requirements, machinery and building needs,
land investment, and feed requirements. Pyblished research in similar
irrigated areas was relied upon. These data were supplemented by in-
formation collected from farmers in the project and nearby areas.

Livestock Enterprises and Production Rates

Sales of livestock and livestock products likely will be the predominant
sources of income on the project. Project development probably will
effect no basic change in the i‘vestock economy of the area, but will
however, result in an increase in feed crops and pasture available for
livestock. Because of the increased feed supply, numbers of dairy cows,
farm sheep, and feeder calves will be increased. It is anticipated also
that development of the project will increase the acreage of sugar beets
and the number of cash-crop farms in the area.

A production rate of 325 pounds of butterfat per dairy cow is assumed.
Feeder steers are assumed to gain 390 pounds and feeder heifers 375 pounds
in 11 months. Farm ewes are assumed to produce a 90-pound grass-fat

lamb and 10 pounds of wool each. Beef cows are assumed to produce calves
averaging 393 pounds.

Types of Farms

Projected types of farms with project development are based on the future
market for each agricultural commodity, existing types of farms on the
project, and availabie Federal grazing permits. Among the farms surveyed,
four types predominated--range beef, feeder calf, sheep, and cash-crop.
The feeder calf and sheep farms utilized most of the forage and grain
crops produced. Cash-crop farms produced primarily grain, sugar beets,
and alfalfa for sale. ~

Brief descriptions of the projected farm types follows

Range beef - Part of the feed supply is furnished by Federal grazing
permits, which limit the number of breeding cows to the equivalent of
twelve 134-cow herds. The irrigated land serves as a winter feed base
for the breeding herd and summer pasturage for yearlings. Sale of
calves and grass-fat long yearlings is the principal source of income.



Development of the project is not expected to result in an increase
in the number of beef farms with range permits, or in the number of
cows in the breeding herds on these farms.

Grade A dairy - The analysis of dairy enterprises is based on L5

cows per farm. Labor requirements are near maximum for a family-
size operation. Seventy-three percent of the milk produced is sold
at a grade A price and 27 percent at a grade C price. All milk

will be produced under grade A standards and sold to grade A plants. .

Feeder calf - Czlves are purchased in fall from owners of range
herds, wintered and grazed on irrigated pasture the following
summer and sold as grass-fat long yearlings in the fall. The size
of herd used in the analysis was 150 head.

Farm-flock sheep - Farm flocks con: st of 350 mature ewes per farm.
sale of grass-fat lambs and wool is the principal source of income.

Cash-crop farms - Alfalfa hay and small grains are produced and sold
to ranchers and dairymen on the project and surrounding areas. Sugar
beets are also produced on these farms.

Captial Requirements

Projected capital requirements on several farm types on the Silt project

are shown in table 20. Capital requirements on beef farms vary from $77,500
to $88,000. Grade A dairy farms require capital ranging from $67,000 to
$89,000. Capital needs for feeder calf operations vary from $48,500 to
$72,000. Capital needed for sheep farms varies from $45,000 to $68,000.

Needs on cash-crop farms range from $36,500 to $55,000. These figures
represent the cost of new structures and equipment and assume a farm residence
value of $10,000.

Farmers who are presently »n the Silt project have most of the capital items
needed, with the possible exception of additional land development and
expansion of livestock numbers. New farms will require most of the capital
items listed except for the investment shown for present land and water
supply. New farms will require approximately $20,000 less capital than
present farms because of the large investment in present water supply.

Return to Operator and Family Labor and Management

An appraisal of the adequacy of projected farm incomes requires a guide or
standard in terms of returns to operator and family labor and management.

An average return of $3,100 for essentially full-time family-type farms

has been considered an acceptable minimum. This amount is used as a

general guide in appraising the adequacy of prospective farm incomes. For
farms with greater or less than average operator and family labor inputs,
capital requirements, or managerial skills, this return would vary ‘accordingly.
The farm dwelling and domestic water supply system are not included as farm
expenses or farm receipts in the budget analysis.
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Table 20.- Capital investment for illustrative farm types, with project
development, by evaluation areas, Silt project

-

s Range :Grade Az sFeedersFarm-flock

0o o0

Item Unit 3 beef : dairy :Cash crop:scalvess sheep
. Evaluation area A A [ A B B
Irrigable land (project) Acre 130 130 130 150 150
Irrigable permanent pasture
(nonproject) do 15 15 —meee- 11 11
Land and present water
supply Dollar 32,619 32,619 31,494 30,086 30,086
Farm buildings and improve=-
ments 1/ do 5,032 1hL,562 2,283  L,5L0 7,463
Equipment 1/ do 11,675 18,048 11,86 11,313 11,313
* Livestock do 28,825 13,725 = ===w== 12,750 6,420
Total farm do 78,151 78,950 5,022 58,689 55,282
Residence g/ do 10,000 10,000 10,000 10,000 10,000
Total needs do 88,151 88,954 55,022 68,689 65,282

%/ Cost of new structures and equipment.
_/ Value assumed for purposes of approximately total capital requirements.

Based on price projections by the U. S. Department of Agriculture,
September 1957.

The $3,100 does not necessarily represent the total income received by the
farm family from operation of the farm business. In addition to return for
labor and management, the farm family will receive a return on equity owned

in the farm business. Return on investment owned by the operator, in addition
to returns for labor and management, would be available for family living
expenses, including income and social security taxes, savings, and retirement
of debt.

Findings

~ Net incomes for the various sizes and types of farms, from tables 21A, 21B,
21C, and 21D are summarized belows

Range Grade A Feeder Farm-flock
Evaluation area beef dairy calves sheep Cash crop

$4,297 $7,665 $6,199  $3,903 $5,LL8
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Table 21A.~- Projected agricultural incomes and selected sizes and organizational
items for farm budgets by type of farm, evaluation area A, Silt

project
$ g Evaluation area A
3 s Range :Grade AsFeedersFarm-flocks
Item ¢ Unit ¢ beef s dairy scalves: sheep :Cash crop

Total land Acre 145.0 145.0 1L45.0 145.0 130.0
Alfalfa do .8 S50.8 21.0 La.o 69.0
Rotation pasture do 15.5 37.0 L8.0 47.0 = ccaeea
Corn silage do 1750 V175 14.0 17.5  =coca-
Barley do 7.5 17.8 14.0 17.5 28.0
Sugar beets do e e mm——— 25.0 seseaw 25.0
Farmstead, etc. do 8.0 8.0 8.0 8.0 8.0

Permanent pasture (non-
project lands) do 15.0 15.0 15.0 15.0 = cmee--
Productive livestock Number 134 L5 150 1 {0 I ———
Operator and family labor Hour 3,217 4,h51 2,229 2,595 1,836
Investment Dollar 73,463 67,L97 56,196 52,063 L1,076
Land do 32,619 32,619 32,619 32,619 31,49k
Buildings and improvements dn 1,019 8,731 2,716 L,513 1,370
Machinery do 7,005 10,829 7,166 7,005 6,747
Livestock do 28,825 13,725 12,750 6,420 @ emecce-
Other do 1,995 1,587 885 1,506 1,465
Farm receipts Dollar 14,932 20,216 16,855 11,984 13,500
Crop sales do 2,Lh91 2,861 6,7u6 2,326 13,400
Livestock and products do 12,341 17,149 10,009 9,558 @ cemeea
Other do 100 206 100 100 100
i Farn expenses 1/ Dollar 6,962 9,176 7,846 5,478 5,998
' Farm income 2/ Dollar 7,970 11,040 9,009 6,506 7,502
} Interest on investment 3/  Dollar 3,673 3,375 2,810 2,603 2,05k
g‘mnusted farm income L/ Dollar L,297 7,665 6,199 3,903 5,448

$ el

t l/ Does not include interest on capital or annual water costs, including
0&M.
g/ Return to operator and family labor and management,capital and irrigation
water.
- 3/ At 5 percent, excluding investment in project water.
Return to operator and family labor and management, project irrigation
‘water, and total O&M charges.

Based on price pfojections by the U. S. Department of Agriculture,
September 1957.
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Table 21B.=- Projected agricultural incomes and selected sizes and organizational
items for farm budgets by type of farm, evaluation areas B and C,
Silt project

Evaluation area C
Grade A 3 Feeder

¢ Evaluation area B
¢ Range sFeeders

oo o0 oo
oo oo joo

Item Unit : beef scalves: Sheep dairy ; calves
Total land Acre 161,0 161.0 161.0 335.0 135.0
Alfalfa do 82.0 L45.0 L6.0 L8.0 19.0
Rotation pasture do 19.0 * 56.0 55.0 L3.0 5k4.0
Corn silage do mmemme mmceme eecooe 18.0 14.5
Barley do LO.0  L0.0 L0.0 18.0 14.5
Sugar beets do e 25.0
Farmstead, etc. do 9.0 9.0 9.0 8.0 8.0
Permanent pasture (non-
project lands) do 11.0 11.0 . 11.0 e=ecce  ccce=-
" Productive livestock Number 134 150 350 L5 150
- Operator and family labor Hour 3,412 2,535 2,89 L,Lh1 2,209
- Investment Dollar 70,179 53,335 L48,854 L5,806 34,503
 Land do 30,086 30,086 30,086 11,007 . 11,007
- Buildings and improvements do 2,934 2,724 L,L78 8,683 2,082
~ Machinery do 6,788 6,788 6,788 10,829 7,166
. Livestock do 28,825 12,750 6,420 13,725 12,750
~ Other do 1,546 987 1,082 1,562 858
l
- Farm receipts Dollar 14,849 12,756 11,670 20,1L7 16,891
Crop sales do 2,408 2,647 2,012 2,792 6,782
Livestock and products do 12,341 10,009 9,558 17,149 10,009
- Other do 100 100 100 206 100
- Farm expenses 1/ Dollar 6,892 5,632 5,293 9,251 7,986
Farn income 2/ Dollar 7,957 7,12k 6,377 10,896 8,905
EIntercst on investment 3/ Dollar 3,509 2,667 2,Ll3 2,290 1,725
Adjusted farm income L/ Dollar L,4L8 L,u457 3,93k 8,606 7,180

;/ Does not include interest on capital or annual water costs, including
0&M.
g/ Return to operator and. family labor and management, capital and irrigation
water. i
3/ At 5 percent, excluding investment in project water.
Return to operator and family labor and management, project irrigation
water, and total O&M charges.

Based on price projections by the U. S. Department of Agriculture,
September 1957.
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Teble 21C.=- Projected agricultural incomes and selected sizes and organizational
items for farm budgets by type of farm, evaluation areas D, E, and
F, Silt project

s Evaluation 3 Evaluation ¢ Evaluation
s area D s @area E : area F

eo o0 oo

Item Unit : Feeder calves : Range beef : Range beel
Total land Acre 155.0 179.0 205.0
Alfalfa do L3.0 80.0 94.5
Rotation pasture do 61.0 11.0 10.5
Corn silage do = ecem-- 18.0 = ~emme=
Barley do k2.0 18.0 41.0
Sugar beets do = e=ssae 00 ceccses | cccee-
Farmstead, etc. do 9.0 8.0 9.0
Permanent pasture (non-
project lands) do = ee=ea= Lh.O 50.0
- Productive livestock Number 150 134 134
' Operator and family labor Hour 2,537 3,285 3,L58
- Investment Dollar 33,631 6lL,085 62,586
~ Land do 10,L4k2 - 22,995 22,170
Buildings and improvements do 2,692 3,208 3,172
Machinery do 6,788 7,005 6,788
Livestock do 12,750 28,825 28,825
Other do 959 2,052 1,631
- Farm receipts Dollar 12,897 15,213 14,909
Crop sales do 2,788 2,772 2,468
~ Livestock and products do 10,009 12,341 12,341
'i Other do 100 100 100
Farn expenses 1/ . Dollar 5,803 6,752 6,770
Farm income 2/ Dollar 7,094 8,461 8,139
Interest on investment 3/ Dollar 1,682 3,204 3,129
Adjusted farm income L/ Dollar S,kh12 5,257 5,010

y Does not include interest on capital or annual water costs, including
0&M.
y Return to operator and family labor and management, capital and irrigation
‘water.
3/ At 5 percent, excluding investment in project water.

Return to operator and family labor and management, project irrigation
‘water, and total O&M charges.

Based on price projections by the U. S. Department of Agriculture,
September 1957.
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Table 21D.- Projected agricultural incomes and selected sizes and organizational
items for farm budgets by type of farm, evaluation areas G and H,
Silt project

sEvaluation area : Evaluation area

H : G $ H
Item : Unit :Sheep :Cash crop:Feeder calves: Sheep
Total land Acre 140.0 140.0 160.0 160.0
Alfalfa do 20.0 77.0 40.0 L1.0
Rotation pasture do 57.0 =—==e== 67.0 66.0
Corn silage do 15.0 ==-==e  commeee ceeee-
Barley do 15.0 30.0 L3.0 L3.0
Sugar beets do 25.0 25.0 = mmmeee | ceeee-
Farmstead, etc. do 8.0 8.0 10.0 10.0
Permanent pasture (non-
project land) s e
Productive livestock Number 350 =ee——- 150 350
Operator and family labor Hour 2,779 1,909 2,525 2,897
Investment Dollar 32,107 22,778 32,972 28,505
Land do 13,038 13,038 9,878 9,878
Buildings and improvements do L,049 1,403 2,719 L,L70
Machinery do 1,166 6,7k 6,788 6,788
Livestock do 6,420 =—==== 12,750 6,420
Other do 1,434 1,590 837 9L9
Farm receipts Dollar 15,919 13,838 12,967 11,880
Crop sales do 6,261 13,738 2,858 2,222
‘Livestock and products do 9,558 —ee=e- 10,009 9,558
Other do 100 100 100 100
Ferm expenses 1/ Dollar 7,751 6,187 6,224 5,879
Farm income 2/ Dollar 8,168 7,651 6,743 6,001
Interest on investment 3/ Dollar 1,605 1,139 1,6L9 1,425
Adjusted farm income L/ Dollar 6,563 6,512 5,094 4,576

l/ Does not include interest on capital or annual water costs, including
0&M.
g/ Return to operator and family labor and management, capital and irri-
gation water.
3/ At 5 percent, excluding investment in project water.
Return to operator and family labor and management, project irrigation
water, and total O&M charges.

Based on price projections by the U. S. Department of Agriculture,
September 1957.
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These incomes are available as return to the operator and his family for
their management and labor, project irrigation water, and for payment of

all operation and maintenance costs. Many farms will have larger or smaller
net incomes than those shown here. The conclusion from this analysis is that
the income prospects for these fully developed farms would be adequate to
provide a reasonably satisfactory level of living and to permit some

payment for costs of irrigation water.

Relationship Between Farm-Income and Crop-Production Budgets

Two types of budgets were used in the economic analyses of this project.
Farm-income budgets were used in appraising the prospects for a successful,
stable agriculture and also as a basis for the crop-production budgets used
in estimating direct agricultural benef.:s. Cropping patterns assumed in
the benefit analysis =re the same as those used in the analysis of pros-
pective farm incomes; thus they refiect the need for hay, pasture, and other
feed crops in livestock enterprises. In the benefit analysis it was assumed
that forage crops would be purchased by the livestock enterprises. This
assumption also governed estimates of forage prices and cropping patterns.

The estimate of direct agricultural benefits was based on crop-production
budgets. The results are shown below by evaluation areas together with
benefit estimates based on farm-income budgets. Costs per unit of inputs
used in production were the same in the farm-income and crop-production
budgets. Distribution of farm types by acreage assumed in both analysis

are as follows: (1) With the project--range beef, 26 percent; grade A
dairy, 12 percent; feeder calves, 28 percent; farm-flock sheep, 16 percent;
and cash crop, 18 percent; (2) Without the project--range beef, 35 percent;
grade A dairy, 10 percent; feeder calves, 21 percent; farm-flock sheep,

1 percent; and cash crop, 20 percent. Estimates of net direct agricultural
benefits are $15.85 per acre for the crop-production budgets and $16.61

per acre for the farm-income budgets.

Crop-production Farm=income
Evaluation area budgets budgets
A $16.22 $17.17
B 7.83 8.27
£ 25.68 28.81
D 14.62 15.08
E 1h.6L 17.17
F 11.92 13.60
G 27.15 25.39
H 12.h5 10.28
Pump area 21.55 21.55
Project 15.85 16.61
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CHAPTER III
RELATIONSHIP OF THE SILT PARTICIPATING PROJECT

TO THE MANAGEMENT, PROTECTION AND USE OF THE
WHITE RIVER NATIONAL FOREST AND NONFEDERAL FOREST RESOURCES

Introduction

This section of the report considers the impact of the Silt Participating
Project on the White River National Forest and on nonfederal forest and
forest-range lands. It is aimed at determining what facilities, resources,
and uses will be affected and at evaluating these effects.

Area Concerned

The proposed project features including Rifle Gap Dam and Reservoir, Grass
Valley Canal, and Davie Ditch are entirely outside the exterior boundary

of the White River National Forest. The proposed reservoir is at a dis=
tance of seven to eight miles from the national forest boundary. The water=-
shed area above the dam on Rifle Creek is about 130 square miles of which

35 percent is national forest land, L3 percent public domain, and 22 percent
privately owned land. There arc nc forested lands, either federally or
privately owned, within the 300 acre flowage area of the reservoir. See

map attached.

Present Status and Current Use

Existing Facilities

Project construction and operation will not affect any existing Forest
Service developments, improvements, or services now provided,

Current Management

The national forest area involved within the watershed is under administra-
tion and management which is compatible with the proposed project.

Current Use

The watershed is used primarily for growing timber and forage, and for
water production, recreation and wildlife habitat.

Annual timber cut, all from national ferest lands within the watershed,
has averaged approximately 500,000 board feet over the past five years,
with a minimum stumpage value of $3,300 per year.

On the national forest, 16 permittees graze 1,150 cattle and horses and
3,100 sheep, for a total of 5,050 animal unit months. Receipts from this
use amounted to $2,755 in 1958. Private and public domain lands are also
grazed but at different times of the year,
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Recreation use on national forest lands within the watershed is moderate;

it is estimated the use for hunting, fishing, camping, picnicking and sight-
seeing has risen to 7,800 mandays annually. Heavy recreation use occurs on
a scenic section of East Rifle Creek between the national forest boundary
and the reservoir site. This is the Rifle Mountain Park, an area maintained
by the City of Rifle for picnicking, camping, fishing and sight-seeing.

One reservoir, 3 ditches, 15 stockwater ponds, 5 pastures and cabins, one
resort, and one summer home are authorized under special use permits on
national forest lands within the watershed. These will not be affected by
the pro ject.

At present, there are no Forest Service rights-of-way, or withdrawals
within the area,

There is very little mining activity, including oil and gas leasing within
the area., There are some mining claims, but little or no development work
has been done.

Estimated Future Status Without Project Developments

Timber harvest will continue at about the present rate on national forest
lands. There will be no significant amount of cutting on nonfederal forest
lands.

Adjustments in grazing use on the national forest will be continued to bring
stocking and actual use into agreement with carrying capacities and proper
use of the range. This action will provide better protection of the project
watershed.

The trend of increasing recreation use will continue, An estimate of 35
percent increase in the next five years is conservative.

The forest and forest-range lands in other Federal and private ownerships
will continue to be used for grazing, forestry, wildlife, and recreation
purposes.

Impacts of Project Construction and Operation on the
National Forest (Estimated Future Use With the Project Development)

Construction and operation of this project will have no significant effect

ugon general administration, management, and protection of the Rifle Ranger
District, White River National Forest.

General Administration

The project will not require any change in principles or objectives of
administration or management. No changes or additions will be necessary
in forest improvements needed for administration or services now provided
on the national forest.
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Protection

No additional improvements for fire prevention or control will be needed.

Resource Use and Development

The proposed Rifle Gap Reservoir will attract visiters for picnicking,
boating, and fishing. Some of this increased recreational use will probably
also be extended to national forest lands. However, this increased use is
not expected to be heavy and costs of preparing or extending recreational
area plans will not be significant.

There will be no conflicts with forest areas such as wilderness, research,
or other special areas.

Losses or Benefits to Resource Values

The project will have no effects on forest resource volumes or values.

Impacts on Nonfederal Forest and Forest-Range Lands

Construction and operation of this project will have no significant effect
upon nonfederal forest and forest-range lands. Flooding of the privately
owned ranch lands will not affect any grazing permits or grazing use of
national forest lands. The forest-based economy will not be affected.
Recreational use, including boating and picnicking, will occur on and
around the reservoir and will contribute to the local economy,

Summary and Findings

1. The proposed Rifle Gap Dam, Reservoir, Canals, and Ditches are outside
the boundary of the White River National Forest.

2. As far as can be foreseen at this time, the project will not impair
or affect any existing facility or service on national forest lands.

3. There will be no appreciable losses or gains in resource values now

provided by forest and forest-range lands of national forest or non-
federal ownerships.
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CHAPTER IV

RELATIONSHIP OF WATERSHED CONDITIONS TO THE SILT PROJECT

Watershed conditions covered in this report are common to most irrigation
pro jects. They do not materially affect feasibility of the project.
However, improvement of watershed conditions will extend the life of the
project and reduce operating difficulties and maintenance expenses. These
conditions are pointed out here so local, state and federal agencies which
deal with watershed lands can orient their programs to the solution of
these problems.

Location =znd Size

The watershed affecting the Silt project is northeast of the town of Rifle
in Garfield County, Colorado. The watershed is bounded on the west by the
Grand Hogback, on the north by the White River drainage divide, on the
east by the ridge between East Rifle Creek and Elk Creek, and on the south
by U. S. Highway 6-2 (see map). There are about 10 square miles on

the Elk Creek drainage east and north of Harvey Gap Reservoir included
because it contains project lands.

West Rifle, Middle Rifle and East Rifle Creeks are the main streams in

the watershed. The watershed is comprised of 112,000 acres, or 175 square
miles, and is divided into three subwatersheds as shown in table 22,

Table 22, = Subwatersheds, Silt project

= —
Subwatershed
B iar Drainages Square miles
1 Above Rifle Gap Reservoir 130
2 Area including project land and

facilities draining south from
Grand Hogback or through Harvey

Gap Reservoir 35
3 That area in Dry Elk Valley above
Harvey Gap Reservoir that drains

into Elk Creek _10

Total 175
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Watershed Characteristics

Topography and Geology

West Rifle, Middle Rifle and East Rifle Creeks make up the triangular shaped
watershed that drains into the reservoir proper. Elevation ranges from
about 5,800 feet at the confluence of the creeks, to about 9,200 feet on

the northwest and northeast summit lands. A large, gently rolling table
land characterizes the upper part. Stream canyons dissect the area, be=-
coming steep and broken at lower elevations. The remainder of the water=-
shed comprises those lands lying south of the Grand Hogback to the Cactus
Valley Canal north of Highway 6-2L and the west portion of Dry Elk Valley
north of Harvey Gap Reservoir,

Thick beds of Pennsylvanian Age limes*one characterize the upper watershed.
Sandstones and shales (mostly Permian formations), dominate the eastern
and southern portion. Mancos shale outcrops follow West Rifle Creek to

the head and make up a sizable area in the southeast corner of the water-
shed. Dakota and Jurasic sandstone and shale lies above the Mancos and
occurs in the same area at slightly higher elevations. The Grand Hogback
(Mesa Verde Age), flanks the west side of the watershed and divides the
pro ject land between Dry Elk Valley and Harvey Mesa.

Valley floors are generally narrow. Near the reservoir pool area and for
short distances up West Rifle and East Rifle Creeks, alluvial bottoms are
wide enough to cultivate. The alluvial soils range from loam to clay loam
and are derived from reworked sandstone and shale. The Harvey Mesa area
consists of wind=lain and alluvial soils overlying Wasatch shales and sand-
stone. Dry Elk Valley is a small upland valley of reworked loam and clay
soil which runs eastward from Harvey Gap Reservoir,

Precipitation and Runoff

Annual precipitation varies from about eleven inches on the project's irri-
gated lands to nearly thirty inches in the higher mountain areas. Approxi=-
mately fifty percent of the precipitation is received as snow in the winter.
June is the driest month, Some high-intensity rainstorms occur in July,
August and September.

Peak streamflows can be expected from snowmelt during April and May, and
from high intensity rains in July, August and September.

Vegetative Cover

Vegetative cover for the watershed, by principal type, is shown in table 23.
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Table 23. - Vegetative types, watershed area, Silt project

Type Square miles
Conifer timber 5
Aspen 20
Oakbrush Lo
Other mountain brush 20
Sagebrush 20
Grass 23
Pinon juniper 30

Subtotal 158
Naturally barren L
Cultivated land i3

Total 175

Soils and Erosion

Drainages are characterized by steep slopes with a thin soil cover. Deeper
soil is found in the narrow valley bottoms of alluvial deposits and of the
upper park areas. The main streams have moderate gradients while the
feeder tributaries are steeper. Lands with poor and very poor vegetative
conditions are losing soil.

Upper elevation zones have good vegetative cover with practically no erosion
except for roads, trails and a stock driveway. In East Rifle Creek and

its tributaries, many inactive beaver ponds are deteriorating and releasing
the accumulated sediment.

There is an intermediate brush zone type, predominantly oak, which has deep
soils, steep slopes, and slight erosion. Most of the lower elevation zones
are classified as wild lands having raw, highly erosive soils on steep slopes
with a sparse cover of pinon and juniper.

Valley floors above the reservoir site have been deeply gullied. Erosion
at the present time is active on all meandering sections of these gullies;
however, some sections appear to be in the process of stabilization. Most
of these areas are privately owned and the land use is dry and irrigated
farming., Improper use and dispesal of irrigation water continues to aggra-
vate the problem.

Land Use

A major portion of the upper watershed is federally owned and is used for
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grazing of sheep, cattle, and big game animals., Timber production, wild-
life, and recreation are other uses of this area, Lower elevations are
about equally divided between privately owned land and public domain.
About one=fourth of the privately owned land is irrigated. A very small
percentage of land is being used for dry farming. Nearly three-fourths

of the area is used for grazing by domestic livestock and big game animals,

Mining and oil explorations are being conducted within the watershed area.

If these explorations lead to development of mineral and oil resources,
watershed conditions will be affected.

Land Ownership

Land ownership is shown in table 2.

Table 24. - Land ownership, watershed area, Silt project

Percent of total

Class of ownership

Federal land
Public domain 65 37
National forest land L5 26
Private _65 > i
Total 175 100

Watershed Problems

Subwatershed No. 1 (The area above the Rifle Gap Dam Site)

Sediment which may be carried into the reservoir by the major drainages
is the most significant problem in this subwatershed.

Contributing factors to the sedimentation problem are: (1) Erosion of the
Mancos shale areas, (2) sheet erosion where proper grazing use and distri-
bution are not being practiced, (3) farming practices on lands near the
severely gullied areas on the lower drainages, (L) roads, trails, driveways,
drainages and recreation use, (5) loss of protective cover by fire, (6)
abandoned beaver dams that break and contribute accumulated soil material

to the stream.

Subwatersheds No. 2 and 3 (That portion east and south of the Rifle Gap
Reservoir including the project irrigated lands)

Significant watershed problems in this area are flood water and sediment
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that are carried into the irrigation systems. Factors aggravating these
conditions are the erosive types of soils, steep sparsely vegetated slopes,
and the occurrence of thunderstorms and rapidly melting snow.

Land Treatment

Land treatment measures that will help to solve these watershed problems

~ are listed in table 25,

Table 25, = Land treatment, Silt project watershed

L

tEstimated Amounts by Land Ownership 1/
Unit :Private ; Bureau of National
¢ Lands ; Land Mgt. : Forest Lands

Treatment

ee o0 w0

Proper use of range resource

A. Domestic livestock Acres 10,000 10,000 L, 000

B. Big game Acres 28,700 41,600 28,800
Stockwater Development Number 30 25 10
Gully Control (Erosion

control dams) Number 130 300
Irrigated Land Practices Acres 12,900
Fences for Grazing Control Miles 10 15 20
Brush and Weed Control Acres 3,000 1,000 L, 000
Range Reseeding Acres 1,000 750

Relocation, betterment and
maintenance of roads,
trails, and stock driveways

a. Roads Miles 20 35 30
b, Trails Miles 10 5
c. Driveways Miles 3 3 7
Proper beaver management Mile of
Stream 7
Fire Protection Acres (A1l ownerships - total 112,000)

;/ Estimates prepared by Soil Conservation Service, Bureau of Land Manage-
ment and Forest Service.
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Federal Lands

National Forest Lands

Protection and conservation measures on national forest lands can be accom=-
plished by proper land use and proper management of all resources. The
greater amount of protection will be accomplished through proper management
of domestic livestock and big game. Grazing adjustments of domestic live=
stock and big game will be made in accordance with range analysis surveys.

Beaver management plans are in the process of preparation in cooperation

with the U. S. Fish and Wildlife Service and the Colorade Game and Fish
Department. Upon completion of this plan, an action program will be initiatec
to bring the population of beaver into balance with the resources and water-
shed requirements.

The Forest Service is in the process of preparing a multiple use land mana-
gement plan for the Rifle Ranger District, which includes the watershed
area. This plan when completed will provide direction and policy for proper
land management within the watershed.

Location of roads, trails and stock driveways within the national forest
should be given careful consideration to minimize accelerated erosion.

Public Domain

The greater portion of public domain lands are in the intermediate and

lower elevation zones., The lands in the intermediate zone are predominantly
used for grazing of livestock by operators of adjoining private lands. The
Bureau of Land Management will complete range analysis studies soon. Many
small erosion control dams are being planned in gullies in this area.

Lands in the lower elevation zones are wild lands with such highly erosive
soil, steep slopes and sparse cover, that very little can be done for
improvement. Lands in the project area which are below these wild lands
will need to be protected from flooding and deposition. Grazing-use adjust-
ments will be made wherever necessary to provide watershed protection.

Private Land

The Soil Conservation Service, through the Bookcliff Soil Conservation
District, has assisted in the planning and installation of conservation
treatment in the area. This treatment includes improvement of irrigation
systems, land leveling and drainage on irrigated lands within farm and ranch
units. Treatment on rangelands has not been extensive. Range practices
that have been installed are principally stockwater developments, grass
management, and small acreages of range seeding.

Many of the farms or ranches within the area have both irrigated and range-
lands within their units. The application of conservation work has been
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somewhat limited due to deficient irrigation water and a low financial
return from farm and ranch operations. About one=third of the landowners
within the area have signed cooperative agreements with the Bookcliff
Conservation District. Soil Conservation Service technicians have worked
with ditch companies and water users in planning and application of irri-
gation improvements. Much conservation and improvement work remains to

be done. As the eccnomic conditions of the area improve, the conservation
activities will accelerate.

Flood Prevention Structural Measures

The high and intermediate elevation zones do not pose any general floed
problems to the project. Due to this situation no large flood control
structures are required. Wherever c:'' ‘cal areas do exist, improved mana-
gement and use, plus related measures such as fencing, revegetation and
small structures, will correct erosion problems.

The lower elevation zone has steep slopes, raw soils and sparse vegetation.
Flood prevention structures will be ineffective under these conditions.
The amount of flood water will be small due to short slopes and low rainfall.

Canals serving project lands will be affected by runoff from lands in this
lower elevation zone, One sh=2ls 2rca above a reach of the proposed Davie

Ditch is quite critical. Ditch and canal design should provide protection
from runoff from these lands.

Irrigation Aspects

Irrigated lands of the project are interspersed between natural drainageways
through the project. Most of these drainageways are well channelized and
will contain most flood flows. There will be some bank cutting along edges
of cultivated fields that will need attention. The installation of efficient
farm irrigation systems, improved irrigation water management and proper
disposal of waste water will reduce bank cutting where fields are next to
deep channels. Some drainageways may require head stabilization and erosion
control structures to protect them from cutting. Proper use and disposal

of irrigation water may alleviate some of the subsurface drainage problems
that exist within the project area. Assistance is available from Federal,
State and local agencies to install necessary irrigation improvement,
erosion control, and drainage practices,

Findings

Watershed conditions do not pose a flood hazard to the project. They do
produce sediment which will be deposited in the project reservoir and will
cause canal cleaning problems. The Rifle Gap Reservoir is designed to
provide storage for 100 years of sediment accumulation without encreach-
ment on the active irrigation capacity. Any reduction in the sediment

will lengthen this period. Most of the sediment comes from problem areas
which can be improved by watershed treatment measures. Watershed treatment
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can be accomplished under programs of federal land administering agencies
and by private landowners with assistance normally furnished by Federal and
State agencies through Soil Conservation Districts. There should be greater
emphasis by all interested parties on proper land management to improve
watershed conditions and reduce the sediment problem.
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CHAPTER V
ACTIVITIES OF THE U, S. DEPARTMENT OF

AGRICULTURE PARTICULARLY AFFECTED BY THE
SILT PROJECT

Introduction

The U. S. Department of Agriculture and the Colorado State University are
carrying out a number of agricultural activities in Garfield County, Colorado.
With the increased agricultural activity that will accompany the proposed
development of the Silt project, these programs will need to be accelerated.

Agricultural Extension Education and Information

The Colorado Cooperative Extension Service maintains an office at Glenwood
Springs. The services of a resident Extension Agent, Assistant Extension
Agent, Home Demonstration Agent, and the nonresident specialists located
on the campus at Fort Collins are available to farmers in the project area.

Additional information and educational services will be required. This is
particularly true in connection with any expansion in the dairy and live=
stock industry. Some additional information and education in cennection
with better irrigation water management and pasture development will also
be needed.

Technical Assistance

The triangular shaped watershed of the Silt project lies within the Book=-
cliff Soil Conservation District. It includes about 40,000 acres of
private lands. The Soil Conservation Service, Glenwood Springs Work

Unit, includes the area of the Bookcliff Soil Conservation District. A

soil conservationist is resident at Rifle. The unit conservationist at
Glenwood Springs furnishes supervision and assistance in soils, engineering,
agronomy, woodland and range management. Close working arrangements are
maintained with the Forest Service and the Bureau of Land Management.

Additional technical services and on-site assistance from Soil Conserva=-
tion Service technicians will be required in the planning and application
of conservation practices, which will include land leveling, improvement
of farm irrigation systems, improved water management, grass management
and soil fertility management.

Stream flow forecasts for seasonal flows of Rifle Creek are recognized

in the hydrologic study as necessary to the successful management and
operation of the Silt project. Installation of two new snow survey
courses and a soil moisture station would probably suffice to provide

the essential forecast data. Snow=cat or other over=snow transportation
would be required to obtain snow course readings. The Soil Conservation
Service could provide installation and subsequent operation in accordance
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with customary cooperative arrangements between the Service and the Bureau
of Reclamation or other interests. Initiation should be at the earliest
possible time, since several years operations will be necessary before
reliable forecasts can be made.

Farm Credit and Financing

With the completion of the Silt project, it is anticipated that the demand
for Farmers Home Administration services will be increased. This demand
will largely be for loans of the soil and water conservation and operating
types. Some farm-housing type loans will probably also be requested.

Loans will be used for the establishment of conservation measures such as
the enlargement and repair of canal an? ditch systems, construction of
new ditches, land leveling and other related practices.

The above-mentioned farm improvement measures and farm adjustments will,
in many cases, require long-term credit that cannot be supplied by local
commercial credit sources. Farmers Home Administration credit programs
will be called upon to provide this needed assistance.

Completion of the Silt project will assure an adequate and stable supply
of irrigation water to the farms under the project, with subsequent im-
provement of both rural and urban economy in the community.

The extension of existing laterals and relocation of others will require
extensive reorganization of many farm systems to make efficient and econo-
mical use of the water,

The Garfield County Agricultural Stabilization and Conservation Committee,
whose office is located at Glenwood Springs, offers cost=sharing for needed
soil and water conserving measures through the Agricultural Conservation
Program to participating farmers and ranches. Projects requiring cooperative
effort on the part of groups of farmers acting as single interests may apply
for assistance on such projects through the local ASC Committee,

National Forest Lands

The proposed project features and project lands are all outside the exterior
boundary of the White River National Forest. The proposed Rifle Gap Dam

and Reservoir will attract visitors to the area and many of these will seek
recreational opportunities on adjacent national forest lands.

Restoration, proper management of timber and plant cover, and stabilization

of the soil mantle are prime objectives of the White River National Forest.
Programs aimed at these objectives are now being carried out and are achieving
good results. Construction of the project will add further impetus to early
accomplishment of the range improvement, range management, and timber
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harvesting aspects of these programs., These activities will aid the general

watershed protection objective of reducing floodwater and sediment hazards
to project installations and reduce their maintenance.

Research Needs

A comprehensive report covering general research needs for the area of the
Colorado River Storage Project will be developed by representatives of the
U, S. Department of Agriculture research agencies, state agricultural col=-
leges, and experiment stations. As far as the Silt project is concerned,
there appear to be no research needs peculiar to this project that would
not be covered in the above-mentioned report.
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INTRODN CTION

The material contained in this technical supplement is intended to
assist personnel in the Department of Agriculture, Colorado State University
Bureau of Reclamation and others in analyzing the "Report of Reappraisal of
Direct Agricultural Benefits and Prcject Impacts™ for the Silt project,
State of Colorado, Colorado River Storage Project.

It includes basic field data collected from the project area, together
with assumptions, tabulations, worksheets, and other work data used by Fizld
Party personnel in preparing the report.

This material appears in the same general sequence as the report proper
and is arranged in the following sections:

1. Soils

2. Engineering

3. Economics
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, Topsoif-"l‘exture Subsoil P'e—rmeabiligy Substratum Permeability Depth
Z- 1-Very slowly perm, 1-Very slowly permeable leDeep-morc
2-Moderately Heavy 2«~Slowly permeszble 3=Moderately permezble than 36"
2=Medium 3-Moderately perm. S-Very rapidly perme=~ 2~Moderately
h-Hoderately Light L-Rapidly permeable able deep 20-74
-l ight S-Very rapidly perm, 3-Shallow 10-°

SOIL COLOR OR SPECIAL CONDITION

B ~ Brown Soils W « Swamp Soils gleyed

L = Dark Brown Soils Z ~ Alkali Soils

F -~ Gray Wooded Soils m - Mottled -~ Used in sub-position
i ~ Very Dark Brown Soils following color to indicate

P -~ Very Dark Brown Soils with thick subsoils mottling due to prolonged irr
> ~ Soils of Low Organic Matter gation.

GECLOGIC FORMATIONS

= Acid igneous undifferentiated K - Dakota Sandstone
3 = Basic igneous undifferentiated L « Lewis Shale
> = Mancos shale M -~ Mesa Verde undifferentiated

= Fort Union undifferentiated N - Permian and Pennsylvanian

= Lance undifferentiated undifferentiated
) = Loess undifferentiated 0 « Mixed undifferentiated

=~ Wasatch shale and sandstone P - Browns Park

undifferentiated . Q ~ Mississippian undifferentiated

1 = Gypsum beds W - Williams Fork undifferentiate:
' = Green River undifferentiated T = Peat
[ = Tles undifferentiated R - Arkosic

| = Jurasic undifferentizated
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* ] Cine Gravel in 1i
~ Bagic un:-.: materials
-~ Light textured shale ~ Cobble cemented in lime
- Loegs = Soft limy materials
~ Hezvy textured shale = Hard sandstone
F - Limestone = Soft sandstone
G -~ Gypsum ~ Clean sand
- Cobble or stones in medium ~ Arkosie
textured materials = Peat
~ Use where soils are alkali
and color needs to be shown
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PHYSIOGRAPHIC POSITION

2z - Bottomland x =~ Swales &nd depressed areas y = Foots]

SLOPE
% % L%
Group Irrig, Dryland Range
A-Neariy level O-1 O=1 0-1
B-Gently sloping 1-3 1=3 1-3
C-Sloping to gently
rolling L) 35 3
D=Rolling 6~12 612 612
E-Steep hilly 1225 ' 12-25 1225
FeVery steep 25-65 25«65 25«65
~Jery steep 65+ 65+ : 65+
EROSION
H-Slight~lopsoil intact or over six - Wind Accumulations i
. inches thick if cultivated . (1abel as needed)
2-Moderate~Topsoil and subsoil inter- =~ Gullies Over 2" Deep =~ !
mixed~cultivated land only ~ Streambank Cutting
-Severe~Topsoil plus subsoil very « Eroding Ditch

. thin or sbsent-cultivated land only
W~Severe~Topsoil plus subsoil very
thin or absent~rangeland only
-recent deposition

W~Geologic~Use on barren geologic
materials only~Class VIIL

#Erosi-:.. severity based on thickness of topsoll or topsoil plus subsoil remainin

#-Miscellaneous Land Types—

Rg = Severely gullied land = Class VI
Rgw= Raw gullied areas = Class VIIL
Rv « Riverwash =~ Class VIII
Rx ~ 60% of surface covered with loose roch fragments,
stones, or cobbles ~ Class VIII
#sed in place of soil survey symbol

SPECIAL FACTORS
Salinity - Alkalinity - Watertable = Overflow - Stones = Cobl
effect S Ay Wy Fy X7
effect 53 Ao Wy

e
 effect S} An Wy, Fq




Evaluation Area "A" (Harvey Mesa)

Evaluation Area "B" (Harvey Mesa)

SILT PROJECT
SOILS BY EVALUATION AREAS

Evaluation Area "C" (Davie Mesa)

Evaluation Area "E"
(Dry Elk Valley Irrigated)

Evaluation Area "G"
(Dry Elk Valley New Land)

Special Special Special Special Special
Soil Slope Factors L.C.U. Acres Soil Slope Factors L.C.U. Acres Soil Slope Factors L.C.U. Acres Soil Slope Factors L.C.U. Acres Soil Slope Factors L.C.U. Acres
BC2221 C AWl  IITesl 7 BC22H2 D TVe2 N BD3231 B Ile 280 BC2221 C IITesl 38 BC2221  C IIlesl 67
2221 C AlW3  IIlesl 2 BD3231 D Vel 298 3231 C Ille 216 BD3231 C IIle 37 BD3231 C IIle 97
3331 C IIle 10 32HL D 1Vel L9 PH2  C IIle 17 3331 C IIle 12 PHL  C IIle 57
BD3231 B Ile LLo 3331 D Vel 531 3331 C Ille 11 BN3231 C IIle 12 BO2221 B IIIs 39
PHL B Ile 20 33HL D Vel 29 ZE3331 B Iles2 127 BO2221 B IIIs 10 32H1 B Ile 20
3331 B Ile 7 33H2 D Vel 16 331 C IIles2 6 Cp3231  C IIle 16 32HL C IIle 17
3331 B AIW3  IIe 16 33H3 D X1 Vel 16 c03331 B Ile 21 cp3231 C IIle 8
3231 2] IIle 715 BE2221 D IVe2 2 Total Acres 657 3331 c IIle 7 03231 B Ile 36
3231 . C Wl IITe L 2231 D Ve2 18 3331 C w2 IIle 1
3231 C AW3  IIle 10 3231 D Ve 20 WA3331 C Wl IIle 1l Total Acres 1
32C1 C IIle 191 3331 D Ve 20
PHL  C IIle 221 331 D Ve 19 Total Acres 181
PH2  C IIle 2 33H3 D Ve 5 -
3331 e IIIe 136 BM32C1 D IVel 19 Evaluation Area "F" Evaluation Area "H"
BE2221 B AWl IIIsl 13 32H2 C X1 IVsh 55 Evaluation Area "D" (Davie Mesa) (Dry Elk Valley Irrigated) (Dry Elk Valley New Land)
3231 B Ilesl 19 33H3 C X1 IVsh L8 Special Special Special
;g;i g AWl g;s 1§ ;;gg 3 - IIVv:)]; 13124 Soil Slope Factors L.C.U. Acres Soil Slope Factors L.C.U. Acres Soil Slope Factors L.C.U. Acres
3331 B Melsi 3% M C Ives 3 BD3231 D Vel 10 BD3331 D Vel 12 BC2121 C Vsl 92
3331 B AlW3  IIelsl 7 BO3231 D Vel 15 3331 D IVel N 33CL D el 15 22H2 D IVe2 28
3331 C AWl IIles 15 32HL D Vel 13 33H2 D Vel 5 33K2 D X1 vels 6 22H2 D X1 Ive2 10
3331 C AlW3  Iles 10 331 D Vel 20 BE3331 D Ve 77 BJje221 D Ive2 3 BD3231 D Vel 102
BM3231 C IIle 35 33H1 D Al Vel 6 33HL D Ve I BN3331 D el 3 32HL D Vel 32
PHL  C IIle 11k 33H3 D X1 Vel 2 BO33H3 D Ve 20 Bo2121 B s 1 32H2 D Vel 21
PH2  C IITe 175 3H C IVs5 16 ZE3331 D Al Vel L5 2221 D ve2 6 3°H3 D Vel 6
333 C IIle 35 ZD3231 D Vel 13 32HL D Vel 2l 33H1 D Vel 11
BN3231 C IIle 9 3331 D AWl IVel 9 Total Acres 215 32H2 D Vel 30 333 D Ivels 35
BO3231 A IIc 18 ZE2221 C AWy IVs3 8 20 D X Ivel 12 BO3331 D Tver  _9
3231 ¢ Ile 75 3331 C AL IVs2 7 SodLE. D IVel 14
3231 C  AmW3 Ile 9 3BHL € Fl Ivs2 1k 3231 D el 18 Total Acres 6
2221 C AWL  IVs3 27
PHL  C IIle 28 3331 D Vel 7
PH2 C ) Ile 12 33HL D Vel 22 3331 B X1 sk 5
3331 A A3W IIs 10 I
3331 C IIle 17 Total Acres 1,62 Total Acres 177
3331 C AWl IIle 8 e
D331 C IIle 77
C03331 B Ile 10
ZE2221 B AL IIIs3 2
2221 C IIles3 10
2221 C W1 IIles3 1k
2221 C AWl IITes3 2k
2221 C AIW3  IIles3 8
3?31 B AW3  IIIs2 3
3331 B Iles? 95 PROJECT TOTAL 6,597 ACRES
3331 B AWl Iles?2 202
3331 B AIW3  IIles? 21
3331 B A3W3 IIIs2 80
3331 B AWL  IIs? 30
3331 c IIles2 80
3331 C AWl IIles2 76
3331 C AlW3  IIles? 6
33H1 c IIles2 5
Total Acres 21209



BC 2121

The B

C 2121 mapping unit is characterized by weak to moderatel

developed soils occurring on gently sleping topography in uplan
valley areas,
zbout 12 to 15 inches. Soil of this unit is developed on heavy reworked
materials derived from the Mancos formation.

Elevation varies from 5500 to 6500 feet, with rainfall of

In some cases, sandstone strata give rise to a stony condition in the

soil pr

ofile.

Soil Profile:

Ay

0 - 20

2 =117

20~30"

30.52u

52~70"

70+

Very dark grayishebrown (1OYR 3.5/2 moist and crushed) clay
loam with weak coarse platy structure that breaks into wezl
medium crumb; hard when dry, moderately firm when moist;
slightly calcareous with an abrupt smooth boundary.

Gray brown that changes te very dark grayish~brown when
crushed (10YR 5/2 moist) heavy clay loam; moderate medium
prismatic structure that breaks into weak finz angular
blocky aggregate that is hard when dry, moderately firm
when moist; slightly calcareous, with nearly continuous
clay skins: clear smooth boundary.

Dark grayish brown (10YR L/2 moist and crushed) light clay:
weak medium prismatic that breaks into fine subangular
blockys very hard when dry, very firm when moist; slightly
calcareous with a pH of 8.4 nearly continous clay skin;
gradual smooth boundary,

Dark grayish-brown (10YR L/2 moist) heavy clay; hard when
dry, moderately firm when moist; violently calcareous;
visible lime in cracks and voids; pH of 8.5; thin patchy
clay skin; gradual smooth boundary.

Dark grayish<brown (10YR li/2 moist and crushed) clay with
weak fine angular blocky structure; hard when dry, fim
when moist; violently calcareous; visible lime, pH 8.5;
thin patchy clay skins; gradual smooth boundary,

Dark brown to brown (10YR L/3 moist and crushed) clays
massive; hard when dry; calcareous; no visible lime; no
clay skins.

Range in Characteristics

Soil development in this mapping unit varies from weak to mederate wit
hue 10YR to hue 2.5YR range. Texture ranges from light clay loams to clay
in the surface, and from clay loam to clay in the subsoil, Top soils are



BC 2121 « Continued

thin, often being less than L inches and sometimes as thin as 2 inches; cloy
skins are found almost to the surface. The parent materials show a high pH
and probably contain sodium salts. «The upper part of the profile has a pH of
less than 8.3 and shows no slick spots. The developed soil shows no sign o
black alkali. Closely related to and often included within this mapping unit
are the following taxonomic units: BC 22H1, BC 22H2, BC 2111, BC 2221,

BC 21H1, BC 21H2.

Topography

Gently sloping to moderately sloping upland valley and side slopes.

Drainage

Surface drainage s slow to moderately slow; internal drainagz is very
slow due to heavy texture of the solum.

Vegetation

In its native state, vegetaticn consists of sagebrush and native grasses
especially western wheatgrass. As observed in this area, very little grease
wood occurs on this mapping unit,

Use
To date, very little irrigation water has been available for this type.

Where limited irrigation has been used, fair yields of alfalfa and small

grain have been grown. No evidence of seep or alkali has been noticed.

Distribution

This soil is found wherever exposures of Mancos shale cccur in a 12 to
20 inch precipitation zone,

Leocation

This soil was described % mile S of NE corner of Sec. 7, T5S, R91W,
Garfield County.



BC 2221 Mapping unit BC 2221 is characterized by slightly to moderately

developed scoils on foot slope alluvium derived from reworked Man:
shale, It occurs in a 12-15" precipitation zone, at an elevation of 6000
-It generally occurs on moderately to steeply sloping topography that lies
adjacent to shallow exposures of Mancos shale. Soil horizons are moderatel:
to slightly defined with nearly continuous clay skins in the subsoil and
visible lime accumulation in the B3gy zone.

Spil Profile

A, 0 - 2" Dark brown to brown (10YR 3.5/2 - L/3 crushed, moist) heavy

clay loam with wehl coarse platy structure that breaks into
weak fine crumb; firm when moist; slightly calcarecus witl
thin patchy clay skins; boundary is clear and smooth,

AB 2 « 7" Very dark gray brown to dark gray brown (10YR 3.5/2 crushed..
moist) heavy clay loam with weak coarse prismatic structure
that breaks into weak medium angular blocky; fim when moist:
slightly calcareous; thin patchy clay skinss clear smooth
boundary.

Boy 7 =12" Dark brown te brown (10YR 3/3.5 =~ li/3 crushed, moist) very
heavy clay loam; has moderate coarse prismatic structure
that breaks into moderate subangular blocky aggregate; firm
when moist; strongly calcareous, pH8.2; nsarly continuous
clay sking; clear smooth boundary,

Bpp . 12-20" Dark grayish brown to brown (10YR 3.5/3 crushes to /2.5
moist) heavy clay loam; moderate medium subangular blocky;
firm when moist; strongly calcareouss continuous clay skins:
clear smooth boundary.

Bo1 20+33"  Dark brown to brown (10YR lj/2 that crushes to L/3 moist) cis:
loam, weak medium prismatic structure that breaks into weak
fine subangular blocky; firm when moist; strongly calearcou:
nearly continuous clay skins; gradual smooth boundary,

Bags 33«U5" Very dark grayish brown to dark brown (10YR 3/h crushes to
3/3 moist) clay loam with weak fine anguiar blocky structuzs
firm when meist; violently calecareous; visible lime; gradus!
smooth boundary.

c 45<80"  Dark brown to brown (10YR L/3 that crushes to L.5/3 molst)
loam friable when moist; violently calcareous, pH 8.hi; 1linc
is visible in sgplotches and streaks,

Range in Characteristics

Due to the foot slope position, a wide variation in degree of soil devalr
ment exists. The soil horizons are very weak and immature at the top of i



BC 2221 ~ Continued

slopes and moderately mature at the foot of slope. Depth also vavies for
the same reason. Lighter textures are often found near the top of the
slope with heavier textures at the bottom of the slope. In some cases,
sandstone rock fragments are intermixed with the soil. Taxonomic units
that may occur in this mapping unit other than the one herein described
are 2111, 22H1, 2121 and in some cases BC 3331 nay be included. Color
ranges from hue 10YR to hue 2. 5Y.

T T2
Topography ranges from moderately steep to steep foot slopes that lie

ad jacent to mountain exposures of Mancos shale and associated members of
Mesa Verde formation.

Drainage

Internal drainage is generally slow due to heavy texture, Surface
runoff Is rapid because of steep topography. Under irrigation, wet spots
often devzlop, especially at the lower end of the slope.

Vegetation

Vegetation in this native state consists of sagebrush and western
wheatgrass.

Use

Where irrigation water is available, this mapping unit is devoted to
the production of hay and small grain. The land is very productive under
irrigation.

Distribution

"

This soll occurs wherever exposure of Mancos shale occurs., Total acres e

is small but bodies are widely scattered.
Location

Harvey Gap area - 600 feet N,, % Mi, W., SW Corner, Sec, 7, T7S, R9IW.



BD 32H1 This mapping unit is characterized by moderately developed
zonal soil developing on loess in the Brown soil zone of
Western Colorado, It has been depesited on broad gently sloping mesas

and bench land adjacent to major stream systems. Soil horizons are moderatziy

well defined with top soil that varies from 3 to 6 inches in thichkness and

subsoils that are approximately the same thickness. A very definite lime
enrichment zone is characteristic of this type, occurring somewhere between
15 snd 2 inches. Also characteristic of this type is a very definite
layer of outwash materials which underlie the mantle of loesg, somewhere
between 2 and 5 feet. Also included within this mapping unit are the
following types: BD 32H2, BD33H2, BD33H1 and BD 3231, The above soils
occur in association depending on the depth of the loess mantle and the
steepness of the slope. The weakly developed soils follow the slopes near
drainage ways and the deeper better developed soils occur on the more gentl;
sloping mesa areas. The parent loess from these types has very definite
textural characteristics. The percent of very fine sand and coarse silt

is high, making up 60 to 70 percent of the total soil texture. Quantity of
clay varies from 15 to 25 percent in the unweathered loess. This mapping
unit resembles the correlated mellenthin soil of the Brown zone in South-
western Colorado, except for the presence of outwash materials in the sub~
stratum, '

Soil Profile:

A 0 - 3" Dark-reddish (5YR 3/3 moist and crushed) light clay loam;
weak platy structure that breaks down to weak fine crumb;
moderately friable when moist; non calcareous; thin patchy
clear skins; clear smooth boundary.

Bog 3 - 7 Dark reddish-brown to reddish-brown (5YR 3.5/L moist and
crushed) heavy loan with moderate medium subangular blocky
structure that breaks intd weak fine subangular blocky
peds; hard when dry, moderately firm when moist; non cal-
careous; nearly continucus clay skin; clear smooth boundary.

Bop 7 - 11" Dark reddish-brown (5YR 3.5/3 moist and crushed) heavy loam
with moderate medium subangular blocky structure that
crushes into weak fine subangular peds; hard when dry,
moderately friable when moist; non calcareous; nearly con-
tinuous to continuous clay skins; gradual boundary.

Bygg 11-15"  Dark brown to brown (7.5YR L.5/k moist and crushed) clay
loam with weak fine angular blocky to subangular blocky
structure; hard when dry, mederately friable when moist;
strongly calcareous with 8.4 pH; thin patchy clay skins;
gradual boundary.

Con 15-29" Brown (7.5YR 5/ moist and crushed) loam; moderate medium
subangular blocky structure that breaks into weak fine
subangular blocky aggregates; dry when hard, moderately



Firm when moist; violently calcareocus; very definite
splotches and streaks of lime; thin patchy clay skins;
gradual smooth boundary with an occasional lime coated
sandstone fragments this is the lime zone that accompa~
nies the above solum,

c 29-36"  Dark brown to brown (7.5YR h.5/L moist and crushed) light
clay loam; massive; hard when dry, firm when moist; vio-
lently calcareous; definite streaks of lime; gradual smooth
beundary.

D 36-60M Pale brown (10YR 6.5/3 crushed and moist) light clay loam;

: - massive; slightly hard when dry, moderately friable when
moist; violently calcareous with a pH of 8.L and carries
from 15 to 30 percent outwash sandstene and cobble frag-
ments. :

Range in Characteristics

This mapping symbol BD 32H1 covers a wide range of closely related taxi
nomic units that differ in color from 5YR to 7.5YR; in texture from very fin
sandy loam loess to heavy silt loam loess. Soil development varies from
slightly to moderately developed top soils and subsoils., The lime zone
ranges between 10 and 2l inches. Clay skins are generally thin and patchy,
but may be nearly continucus in the better developed types. The mantie of
loess over outwash materials varies from 2 to 5 feet. In some cases, out~-
wash gravels have been brought up through the profile by rodent activity
and may occur in the profile or on the surface. Soil development in this
mapping unit ranges from wezk to moderate, depending upon steepness and
direction of slope. Soils on southwest facing slopes are generally thin
over outwash and show much less development than correspondong types on
south and east facing slopes.

- Topography
Gently to moderately sloping upland mesas.

Drainage

Surface runoff is slow to moderately rapid, depending on slopz. Intern:
drainage is moderate.

Vegetation

Native vegetation consists of sagebrush and native grasses that grow in
a climatic zone of 12 inch precipitation.

Use

Where irrigation water is avaiiable, a large portion of this type is
utilized for the production of small grain and hay, with some corn, potatocs
and sugar beets grown.

é



BD 32H1 -~ Continued

Distribution

This type is not as extensive as type BD 3231 but occurs in connection
. with it around the upper edges of the loess covered uplands.

Location

300 feet North, 70 feet East of the northwest coreer of the SEL Sec., 20,
T5S, R92W.



BD 3231 Mapping unit is characterized by moderately develcped zonal

soils developing on loess in the Brown soil zone of Western
Colorado., It has been deposited on broad, gently to moderately sloping
mesa and bench lands adjacent to major stream systems. Soil horizons are
moderately well defined with top soils that vary from 4 to 6 inches in
thickness and subsoils that are approximately the same thickness. A very
definite lime enrichment zone is characteristic of this type occurring
somewhere between 15 and 24 inches.

BD 3331, which occurs on steeper slopes and has less soil development,
is associated with this type. Also, BD 32H1 is similar in all respects
except the mantle of loess lies over cobbly or stony outwash materials,

The parent loess from which these types are derived has very definite tex~
tural characteristics. The percentage of very fine sand and coarse silt
is high, making up 60 to 70 percent of the total soil mixture. Quantity of
clay varies from 15 to 25 percent in the unweathered loess. '

This soil type resembles the cor_related Mellenthin soil of the Brown
soil zone in Southwestern Colorado, '

Soil Profile:

Ay 0 - 30 Dark brown to brown (7.5YR 3.5/3 moist) loam; wezk fine

: granular structure; slightly hard when dry, moderately
friable when moist; slightly calcareous with patchy clay
skins and a clear boundary.

By 3 ~11% Dark reddish-brown to reddish-brown (S5YR 3.5/3 moist)
light clay loam; weak coarse prismatic structure that
breaks into weak medium subangular blocky peds; hard when
dry,moderately friable when moist; slightly calcareous,
thin patchy clay skins and 'a clear wavy boundary.

Boea 11-21"  Brown to light brown (7.5YR 5.5/k moist) silt loem,

- moderate fine angular blocky to subangular blocky struc-
ture; hard when dry, moderately friable when moist;
violently calcareous with weak nearly continuous clay
skins and diffuse boundary; the lime is feasible between
peds and in old root channels. ,

Cea  21-26" Pinkish gray to light brown crushed (7.5YR 6/3 moist)
light loam; weak, coarse, subangular blocky structure;
slightly hard when dry, moderately friable when moit;
violently calcareous; no clay skins and a c¢lear smooth

boundary.

Cegz 26-39"  Dark reddish-brown to reddish-brown (5YR 3.5/L moist)
P light loam; weak, coarse subangular blocky structure;
slightly hard when dry, moderately friable when moist;

violently calcareous, with clear wavy boundary. -



Cip  39-66"  Light olive brown (2.5Y 5/L moist and crushed) heavy loam;
massive; slightly hard when dry, very frizble when moist;
violently calcarecus with visible lime and gypsum in voids
end szans,

66" + Is same as layer nbove except lime and gypsum are well dic
seninated.,

Range in Characteristics

This mapping symbol BD 3231 covers a2 wide range of closely related taxi-
nomic units that differ in color from SYR to 7.5YR, in texture from very finc
sandy loam loess to heavy silt loem loess. Seoil development varies from
slightly to moderately developed top soils and subsoils. The lime zone
ranges between 10 and 2L inches. Clay skins are generally thin and patchy,
but may be nearly continuous in the better developed tyPes.

A very pronounced characteristic of this group of soils is the dif-
ferent colored crotovinas that occur in the lower horizons.

BD 32Hl, a closely related type, has very similar soil develomment in
all respects except 1t overlays stony outwash materials betweea 3 and 5 fect

Topography
Gently to moderately sloping upland mesas,

Drainage
Runoff is slow to moderately rapid. Internal drainage is moderate.

Vegetation

Native vegetation cvonsists of sagebrush and native grasses that grow in
2 climatic zone of 12 inch precipitation.

Use -

Where irrigation water is ava{iable, a very large percent of this type .
is utilized for the preduction of small grain and hay, with some corn, pota-
toes and sugar beets,

Distribution

This type is widely distributed on the gently sloping mesas along the
Colorado River and its tributaries in the 12 to 15 inch precipitation
c¢limatic zone.

Type Location
Section 31, T5S, R91W,

/



RBD 3231 Mapping ynit is characterized by moderately devel.oped zonal

C-l soll uzue’optng on loess in the brown soil zone vf Western
) Colorado. It has been deposited on the broad gent;y to
L moderately sloping mes2 and bench lands adjacent to major stream systems.
Seil horizons are moderately well defined with top soils that vary from
L I} to 6 inches in thickness and subsoils that are approximately the same
thickness. A very definite lime enrichment zone is characterigtic of
this type occurring somewhere between 10 and 20 inches, BD 3331 and BD 33X
' occur in conjunction with this soil on steeper slopes adjacent to drainage-
' ways. The parent loess from which these types occur is derived from legssiz]
' material with a fine sand and coarse silt content of about 60 to 70 percent
Quentity of clay varies from 15 to 25 percent. This soil reszmbles the
' Mellenthin of the brown soil zone in Western Colcrado. Associated with
| this soil are BD 33K2, BD 32HL and BD 32KI.

| Soil Profile:

0 ~ 6" Dark brown to brown (7.5YR 3.5/2 crushed and moist) loam,
weak medium platy that crushes down to weak fine crumb;
very friable when moist:; slightly calcareous; thin patc.\,
clay skins; c¢lear smooth boundary.

AB

6 «11"  Dark reddish-brown (5YR 3/2 that crushes dewn to 3/3)
light cl'ay loam; weak medium angular blocky that breaks
down to weak fine subangular blocky; friable when moist;
strongly calcareous; nearly continuous clay skins; clear
smooth boundary; ant sized lime coated gravels,

(Byey 11-17"  Dark reddish-brown to reddish-brown (5YR L/3 crushes to
3.5/3) losm that breaks into weak fine angular blocky
aggregates; friable when moist; strongly calcareous; visible
lime; thin patchy clay skins; clear smooth boundary; small
amount. of lime coated sandstone gravels.

17«2L4" Dark brown to brown (7.5YR 3.5/2 moist) loam; weak medium
angular blocky to subangular blocky; friable when moist;
violently calcareous; visible lime in cracks and voids:
clear smooth boundary; 1 to 2 inch small lime coated sand-
stone fragments.

24«38 Burried soil layer, dark reddish-brown (5.5YR 3/L moist);
moderate medium subangular blocky that breaks inte weak
fine subangular blocky; firm when moist; vioclently cale
careous; visible lime in cracks and voids; nearly continuou:
clay skins; clear smooth boundary.

Baeab 38«47" Burried soil layer; dark reddish-brown to reddish~brown

i (5YR 3/3 that crushes to 3.5/3) light clay loam; has weak
fine subangular blocky structure; firm when moist; violentl;
calcareous; visible lime in cracks and voids; thin patchy
clay sking; gradual indistinct boundary.



b C 47~60"  Rzddish-brown (5.5¥R L/2 that crushes into N,5/3) silt

h loamy massive; friable when moist; violently calcareous;
high quantity of pinkish-white lime splotches and con-
cretions.

EC 60-68"  Brown to light brown (7.5YR that crushes to 5.5/l loam;
» massive; friable when moist; violently calcarcous, pH of 8.6.

D 68" + Outwash stones of varving size; usually waterworn.

: Range in Characteristics

3 This soil varies in color from 5YR to TYR and in texture from very
- fine sandy loam to silt loam. Soil development varies from weak to moderat: :
- the lime zone ranges between 10 and 20 inchesj clay sking are generally ;
. thin but nearly continuous in the subsoil layers. This particular type
_is underlain by weak limy outwash materials that occur between 3 te 6 feeti;
’soil horizong are fairly well defined.

'f‘l‘mgraghx
3 Gently to moderately sloping upland mesas.
'”Drainag '

1 Surface runoff is slow to moderately rapid; internal drainage is
- moderate,

- Vegetation

: Native vegetation consists of sagebrush and native grasses that grow
in the climatic zone of 12 to 15 inch precipitation.

Use

. Where irrigation water is available, a very large portion of this type
is utilized for the production of small grain and hay with some corn and
- potatoes.

' Distribution

This type is widely distributed on the gently to moderately sloping
- mesas along the Colorado River and its tributaries in the 12 to 15 inch
- climatic zone,

_TLocatIon

This description was taken in the middle of Sec. 12, T15S, RO2W.



'BD 39K2  The BD K2 mapping unit is characterized by weakly developed sot
occurring on shallow loessial uplands overlying limy, stony outvz

meterials, Soil horizons are very weakly defined. This mapping unit is

' associated with mapping units BD 3231, BD 32H1, BD 2H2, BD 32K2, It occu

on ridge tops, small knolls and windward facing slopes where soil crosion

- retards normal soil development.

' Soil Profile:

Ap 0 -~ 2n Dark brown to brown (7.5YR 3.5/2 moist~crushed) loam with
weak medium platy structure that breaks into weak fine
crunb; very fine when moist; strongly calcareous; clear
smooth boundary,

2 ~ 61 Dark brown to brown (7.5YR 3.5/2 crushed-moist) hzavy loam
with weak fine granular structure; friable when moist;
violently calcareous; nearly continuous clay skins; clear
smooth boundary; fine gritty sand particles intermixed,

BC,; 6 ~1k"  Dark brown (10YR 3.5/3 crushed-moist) heavy loam, weak fire
angular blocky to subangular blocky; firm when moist;
violently calcareous; very little clay skin; clear smooth
boundary; a few lime coated sandstone fragments.

Cen  1h-2h"  Very pale brown (1OYR 7/3 moist~crushed) loam; massive;
hard when dry, firm when moist; violently calcareous with
pH of 8.L; gradual smooth boundary; some lime~coated sand-
stone fragments.

2Li=36"  Very pale brown (10YR 8/3 crushed-moist) stony loam with
about 25% lime coated sandstone fragments.

Range in Characteristics

This soil varies in soil development from very weak to weak; Iin texture
from very fine sand loam to silt loam, Included within this mapping unit are
loessial soils of varying depth over limy outwash materials. The outwash
pterials carry a high content of lime but the sandstone fragments and lozmy
lime materials are not cemented. Alfalfa roots often penetrate this zone.
Taxinomic units included within this mapping unit are: BD 3231, BD 32K1,

BD 32H2, BD 32K2,

: Surface drainage is rapid due to steep sldpe. Internal drainage is
moderately rapid. '



B <AK2 ~ Continuad

. Vegetation

In its native state, vegetation consists of sagebrush and native grasse:

adapted to 12 to 15 inch precipitation zone.

? Use

o ——

Where irrigation water is available, this soil is used for producticn
of hay and grain,

Distribution

This soil occurs wherever loessizl soils are found in isolated hodies
associated with deep loessial soils. .

p‘Location

Sec., 12, T5S, R92W vicinity of Harvey Gap Reservoir.



P BD 3231 Mapping unit is characterized by very weskly developed soil
occurring on moderately steep to steep sljpes in the same area
| that BD3231 occurs. Normal soil erosion has kept pace with soil develop-
. ment and consequently, this soil has always been thin, even in ite native
condition. It is developed on the same type of loess as BD323l, varying
" color from S5YR te 7.5YR and the texture from very fine sand loam to heavy
silt loam. It occurs in & 12 to 15" precipitation zone.

. Soil Profile:

By 0 - 2  Dark reddish-brown to reddish-brown (5YR 3.5/3.5 crushed
: and moist) loam with weak moderately platy, crushed to
weak fine crumb structure; very friable mixture; slightly
calcareous with thin patchy clay skins and clear smooth
boundary,

- B 3 - 9%  Dark reddish-brown to dark reddish~gray (5 YR 3.5/3 moist)
; loam with weak medium angular blocky to subangular blockys
friable when moist; slightly calcareous; thin patchy clay
skins; abrupt smooth boundary.

" Biga 9 ~17%" Brown to pale brown (10YR 5.5/3 crushed and moist) light

> ioam with weak medium angular blocky to subangular blocky;
friabie when moist; violently calcareous with visible lime
in cracks and old root channels; thin patchy clay sking
and clear smooth boundary.

 Cea  17-28"  Brown (7.5YR 4.5/ moist, crushed) light loam to very fine
4 sandy loam; massive; hard when dry, frisble when moists
mederately calcareous with no clay skins.

1”Rangg in Characteristics

, This soil varies in color from 5YR teo 7.5YR; in texture from very fine

~ sand loam to silt loam. Soil development 8 very weak with very slight

. clay skin development in the subsoil and very faint visible lime accumula-~

- tions in the lime zone. Included within this mapping unit are shallow

loessial soils whose total solum is sometimes less than plow depth and

- consequently under cultivation, the visible lime layer material is turned
over and appears on the surface.

fﬂngggraghx

A  Moderate to steeply sloping side slopes adjacent to drainage ways that
* traverse or dissect soil type BD 3231, -

f;Dralnage

‘ Surface drainage is rapid due to steep slope; internal drainage is
- moderate,




BD 3231 ~ Continued

- Vegetation
In its native state, vegetation consists of sagebrush and native grassz:
~ adapted to sbout 2 12 inch precipitation.
-~ Use

Where irrigation water is available, this soil is used for the produc~
~ tion of hay, pasture and small grains, and an occasional field of corn is
. grown on this type.

' Distribution

This soil occurs wherever loessial soils are found on the upland mesas
and slopes.

- Location

: 950 feet S, 100 feet East in the northeast corner of the NW % Sec. 3,
T6S, R92W.



' BE 3331-B or C This is a Brown zone soil developing in locally transport
but unassorted alluvial~colluvizal sediments weathered frc

the shales and sandstones of Wasatch formation and miscellaneous materials

¢ of outwash and aeolian origin. The parent materials are medium textured,

- weakly to strongly calcareous, and occasionally contain significant amounts

of sodium salt., The topscils are non~chernozemic. This unit closely resen

| Unit 30 Mam loam described in the Pitkin County legermd, but has a Taint in

place of distinct lime zone described for Mam,

' Soil Profile:

A 0 = 2" Dark brown (74YR Li/2 moist) lomm; slightly hard when dry,

' frizble when meist; weak coarse platy structure that brexi:
into weak fine crumbly peds; weakly calcareous; lower
boundary clear and smooth,

 ABp 2 12 Dark brown (10YR 3/3 moist) loam; weak medium subangular
‘ blocky structure that breaks into weak fine subangular ped
slightly hard when dry, friable when moist; thin patchy cl
skins; weakly calcareous; lower boundary clear and smooih

' Bp;  21-18"  Dark brown to brown (10YR L/2 moist) loam; weak moderate
prismatic structure that breaks into weak medium angular tc
subangular peds; hard when dry, firm when moist; slightly
calcareous; nearly continuocus clay skins; lower boundary
clear and smooth.

" Bop  18-33"  Brown (10YR 5/3 moist) loam; weak medium subangular blocky
structure that crushes down to weak fine subangular blocky
peds; thin patchy clay skins; gradual smooth lower bourdar:

Cea 33=47" Dark yellowish=brown (10YR L/L moist) loam; massive struc-
i ture; slightly hard when dry, friable when mcist; violently
calcareous; faint veins of lime; gradual smooth lower
boundary.

iC L,7-60"  Brown to yellowishsbrown (10YR 5/3-L moist) loam; massive;
: slightly hard when dry, friable when moist; violently cal-
careous; lime disseminated.

- Range in Characteristics

3 The calcareous horizon ranges from weak to moderate veining. Subsoil
- development ranges from thin patchy to nearly continuous clay skins with a
'modal of thin patchy. Structural development ranges from weak medium angulo:
to sub-angular blocky, being sufficient to be called a structural B horizon.
' Topsoil color ranges from 74YR 3.5/2~3 to 74YR L/2-3. Topsoil thickness
ranges from 2 to 5 Inches. Subsoil may be as much as 2 feet thick. Faint
indications of buried profiles occur from 1 to 3 feet,

 Topography
1 Occupies gently sloping benches and fang midway between present river
‘bottoms and mesa lands, Slope ranges from 1 to 6 percent.



BE 333i~8 or C ~ Continued

Dreinage

Surface runcff is moderate; internal drainage is moderate but may be
slightly impeded on nearly level areas,

3

Vegetation

Native vegefat on consists of big sagebrush and western wheatgrass.
. with an occasional greasewood and saltbush shrub.

 Use
Wherever irrigation water is available, a large percentage of this

unit is devoted to the production of alfalfa, small grain, sugar beets =nd
corn for silage. None of this unit is dry farmed

- Description

This unit has been observed in Garfield and Rio Blanco Counticg in
Colorado,

Unit Established

Observed and mapped in WP=~3 Silt Reclamation Project in 1958 and 1959

Type Location

: 300 feet N and 500 feet W of the southeast corner of Sec. 3, T6S, RY
Garfield County, Colorado. _

- Described by

J. L. Nielsen, November 1959.




BM 32C1 The BM 32C1 mapping unit consists of deep to medium deep,

j moderately developed loamy soil weathering in place on lMesa
Verde silty shale. It occurs in a rainfall zone of approximately 12 to

15 inches at an elevation of about 5600 feet. Included within this mapping
unit are the closely related taxonomic types BM 3231 and BM 32C2. The

depth to shale and soft sandstone varies from 2 to 5 feet and may be entizely
abgent at the foot of the slope. Also associeted with this mapping unit is
'the very shallow soil SM 33C3. '

Soil Profile:

0 -~ 3" Dark grayish-brown (10YR L/2 moist, crushed) heavy loam;
weak medium platy that breaks down into wezk fine crumb;
friable when moist; moderately calcareous; paichy clay
skinssy clear smooth boundary.

3 ~11" Very dark grayish-brown (10YR 3/3 molst and crushed) light
clay loam with moderately medium subangular blocky structure
that hreaks into moderate fine subangular blocky structure;
firm when moist; moderately calcareous; nearly continuous
clay skins; clear smooth boundary.

11-207 Gray brown (10YR L.5/2 -~ 5/2 moist and crushed) loam with
weak coarse angular blocky to subangular blocky structure
that breaks into weak fine subangular blocky aggregates;
friableg when moist; violently calcareous; nearly continuous
clay skins and clear smooth boundary.

20-27% Gray brown (10YR L.5/2 - 5/2 moist and crushed) light loam
: with fine weak subangular blocky structure; very friable
when moist; slightly calcareous with 5 percent visible lime
streaks of 10YR 5/2 (buried layer).

37 @ Shale (10YR 3.5/2 moist and crushed) clay loam texture.,

Range in Characteristics

This soil herewith described is & taxonomic unit which is mapped under
the symbol BM 32C1. Included in this mapping unit are: BM 3231, BM 32C2
and BM 32C1. Due to the wide range in topography on which this soil occurs,
0il development varies from weak to moderately mature. On the tops of the
ridges, the depth to shale is shallow; at the foot of the slopz, the depth
to shale is deep. All degrees of soil development occur between these two
points. Color ranges from hue 10YR to hue 2,5YR, depending upon the amount
of intermixed materials from sandstone and in some cases, loess. Ordinarily.
this soil is not affected by seep, s2lt or alkali, except in the swales where
surplus water due to over-irrigation may cause a seep and salt condition.



B 32Cl ~ Continued

Topography

: Topography consists of moderately sloping to steeply sleoping rxdgvs an
rolling hills that run north and south with drainages in between.

Drainage

Internal drainage is generally moderate but may be slow where the shalc
layers impede water movement. Surface drainage is moderate to rapid due io
slope. ' ‘

Vegetation

In its native state, this was probably a grassland site, but due to veoo
tative deterioration, most of the native areas are covered with sagebrush,
with some native grasses adapted to a 12 inch precipitation zone.

.

Use
Where water is available, this type is devoted to hay, pasture and grain
Occasionally, the land is used for potatoes, corn and sugar hect

>istributlon

This type is of very limited acreage occurring adjacent to the mounteinc
as of Mesa Verde formatien.

cation B

660 feet N and 330 feet W, southeast corner, Sec. 26, TS5S, R92W.



his mapping unit covers slightly to moderately developed soil:
3 on reworked materials from the Mesa Verde formation. The pare:
imaterial consists of a2 mixture of sandstone, shale alluvium and colluvium
\There is a great deal of variation In this mapping unit. The amount of s=n
istone fragments intermixed with the profile varies from 1 To 2 percent in U
‘upper part to as much as 30 to LO percent in the substratum layers. Texiurc:
‘rangz from heavy sandy loams to light clay loams. Subsoil develepment is
weak to moderate, The lime zone ranges from clearly discernible to almost
undiscernible. This soil occurs in an approximate 12 inch precipitation

0 - 2% Dark brown (7.5YR 3.5/2 moist and crushed) logp with weak
coarse platy structure that breaks into weak fine crumb;
sofi when dry, friable when moist; slightly calcareous witl
abrupt smooth boundary.

2 - fu Dark brown (7.5YR 3/2 moist and crushed) loam with weak
coarse prismatic structure that breaks into weak medium
angular blocky to subangular blocky aggregates; slightly
hard when dry, moderately firm when moist; slightly cal-~
careous: thin patchy clay skins; clear smooth boundary,
very small sandstone fragments intermixed.

6 =15  Dark brown (7.5YR 3.5/3 moist and crushed) light clay loan:
weak medium prismatic structure that breaks into weak
medium angular blocky to subangular blocky peds; hard when
dry, moderately firm when meist; very slightly calcareous;
nearly continuous clay skins; clear smooth boundary, occa-
sional small sandstone fragments intermixed.

15=241 Dark brown to brown (10YR L.5/3 moist and crushed) loam
with weak medium angular blocky structure; hard when dry,
firm when moist; violently calcareous with visible lime
and patchy clay skins; clear smooth boundary.

30-40" Dark brown to brown (10YR L/3 moist and crushed) sandy
loam; massive; loose when dry, loose when moist; violently
calcareous with pH of 8.5; lime on sandstone fragments;

30 to LO percent sandstone fragments intermixed with soil.

ge in Characteristics

- This soil is a taxcnomic unit occurring in several closely related soil
that are mapped under the general mapping unit BM 32H2, They are derived

rom 2 mixture of reworked Mesa Verde sandstone and shale and loessial mate-
rial. Soil development ranges from very weak to moderately mature; thicknes.



' BM 322 -~ Continued

‘and texturz of all horizons vary considerably. Amount of intermixed sandston:
 varies widely, especially in the substratum layers. Ordinarily, this soil

. is not affected by salt or alkali, Other taxonomic units included with this
' soil are: BM 33H2, BM 3331, BM 3231 and BM 32HIL.

- Topography

, Topography consists of gently sloping to moderately sloping upland fans
“and foot slopes. The areas are associated with a series of small drainage
- gystems that come out of the adjacent mountains,

 Drainage

Due to loam and gravelly loam substratum layers, internal drainage is
- good; surface drainage is moderate due tc slope.

- Vegetation
’ In its native state, this was probably a grassland site, but due to

vegetative deterioration, most of the native areas are covered with sage~
brush with some grass remnants.

Use

Where water is available, 2 high percentage of this type is devoted to
hay and grain production. In years past, such c¢rcps as potatces and sugar
' beets have been grown successfully. IU will grow almost any crop that is
 adapted to this climatic zone. ;
:Distribution

1 This soil occurs in the northern part of the Silt project ares, Itg
fextent in other parts of Western Colorado is not determined as yet.

Location

50 feet Scuth, 100 feet West in NE corner of Sec. 36, T5S, R92W,



‘tetion zone,

§oil Profile:

AP 1 0 "'l%'“

A, i

Byjcn 12-22°

3652

52=60%

5%_121: a

Byp  22-36"

BM 3231 lMapping unit covers slightly to moderately developzd soils on
: reworked materials from the Mesa Verde formation. The parent
‘material ceonsists of a mixture of sandstene and shale, alluviun and col-
luvium, There is a great deal of variation in the soil. The amount of
sandstone fragments intermixed within the profile varies from 1 or 2 per
cent to as much as 10 percent. Textures range from heavy smy loams to
light clay loams, Subsoil development is weak to moderate with considerzble
' clay skin showing on the peds. The lime zZone ranges from discernible to
almost undiscernible, This soil occurs in an approximate 12 inch precipi-

Very dark grayish-brown to dark grayish-brown (moist 10YR
3.5/2) coarse platy, moderately friable loam; slightly
calcareous.

Very dark grayish-brown to dark grayish~brown (moist L1OYR
3.5/2); moderately firm; slightly calcareous loam that
grades abruptly into the underlying subscil layer; the
weak prismatic structure breaks down into medium sub-
angular blocky peds.

Dark brown to very dark brown (1O0YR 3.5/2.5 moist); clay
loam with moderate medium sub=-angular blocky siructure;
hard when dry, moderately firm when moist; clay skins are
nearly continuous; slightly calcareocus; calcareous cone
dition probably due to pelution from irrigation water.

Dark grayish-brown (1OYR 4.2 moist) loam with weak, coarse
angular blocky structure that breaks into weak, fipe angular
blocky peds that are hard when dry and moderately frisbie .
when moist; strongly calcareous with thin patechy clay skins;

lime is visible in old root channels and between peds.

Dark grayish brown (10YR L.2 moist) loam with weak coarse
angular blocky structure that is hard when dry, moderately
friable when moist; violently calcareous; Lime is well
disseminated.

Brown (10YR 5/3 moist) massive loam; hard when dry, friable
when moist; violently calcareous; gradual boundary.

Dark grayish-brown (10YR L/2 moist) massive loam; hard when
dry, moderately friable when moist; violently calcarecous.

hues .

% Note: The color of this profile is an intergrade between the 10YR and 247V

This is especially noticeable for the dry color.



Range in Characteristics

This scil is a taxonoric unit ocrLzring in several closely rzlated
soils thet are derived from mixtures for reworked Mesa Verde sandstones
and shales and loessial materials. Soil development ranges from very

veak to moderately mature brown Zone types. Thickness and texturz of
" all horizons vary considerably. Amount of intermixed sandstone fragments
varies from 1 to about 10 percent. Mapping unit BM 32H2 is closgely relate
to this soil but is influenced much more by loess. Ordinarily, thls soil
is not affected by salt or alkali,

Topography

, Ranges from gently sloping to moderately sloping upland fans and fool
~ slopes. The areas are associated with a series of small drainage systems
that come out of the adjacent mountains.

- Drainage

Due to the loam or clsy loam texture, internal drainage is generally
good. Surface drainage is adequate due to mederate slope.

Vegetation

3 In its native state, this was probably a grassland site, but due to

. vegetative deterioration, most of the native areas are covered with sage

- brush,

- Use

- Where water i{s available, a high percentage of this soil type is

~ devoted to hay and grain production. In years past, such crops as potatoe
~ and sugar beets have been grown successfully, It will grow amy crop that
is adapted to the climatic zone.

: Distribution

This soil occurs in the northern part of the Silt Project area, its
~ extent In other parts of Western Colorado is not detem ined as yet.



g4

' pO3H

Tapping Unit BO3H covers a wide group of shallow stony soils that

are developing on outwash stony loam material that wasg deposited
‘when the Colorado River system wag severzl hundred feet higher than it is
- teday. Most of the stones are rough sandstone fragments that range from
2 to 2l inches in diasmeter. Some shale znd basalt fragments make up part
- of the mixture. Thz parent scil material ranges from sandyloam to heavy
- loam and is violently calcareous but not cemented., The unit occurs in a
- 12 inch precipitation zone on breaks, mesa edges and steep slopes adjacent
to present stream courses,

Soil Profile:

Ay 0 - L Brown to dark brown (10YR L/3 moist) light loam; course
\ piaty structure that brezks into weak fine crumbsg; firm
when dry, moderately friable when moist, sli ghtly cale
tareous. Clear boundary.

v} Iy =217 Brown (10YR 5/3 moist) massive stony, heavy sandy loam;

’ violently calcareous with at le=st 30% lime coated sand-~
stone fragments. |
Cp 21-50"  Brown (10YR 5/3 moist) massive stony loam; violently cal-
* careous with 50% lime coated sandstone and shale fragment:
varying in size from 2 to 2L inches.

‘Range in Characteristics
This mapping unit covers stony types that range from stony sandy loams

to stony clay loams that are too stony for cultivation. Color varies from
‘brown to light brown.

Topography

Topography consists of steep breaks, mesa edges and slopes adjacent to
present stream courses.

Drainage
: Internal drainage is rapid. Surface drainage is very rapid due to stee

Pasture land. Extra irrigation water will increase grass growth.

Vegetation

; Native vegetation consists of pinon~juniper, sagebrush with a sparse
st.and of grass.



‘BO3H ~ Continued

- Distribution

Widely distributed in Western Colorado.

- Location

Pit silo on ezast side of road on Ellison Place north of Siilt. 1400
- feet South and 2000 feet West of northeast corner, Sec. 31, Township 58,
y lege 91”.




£ 2D 3231 This mapping unit consists of brown zon2l soils developing in

_ loessial material that is partially derived from salty Wasatch

| shales that give rise to 2 black alkall condition. Twe principal texinemic

' units are mapped under this unit. One is a fairly well developed solenetz

- soil that has columnar structure with a weak A, horizon, and a slightly

. affected sodium soil that does not have columnir structure ner the Ay horizon,

Soil Profile: (Solonetz type) 7This is the solonetz soil comprising appro
ximately 20% of this mapping unit.

Ay 0 - 4  Dark yellowish-hbrown (LOYR L/l moist) that crushes to reddish-
brown (5YR L/L) very fine silty loam; moderate platy structure
breaks into moderate fine crumb; slightly hard when dry,
friable when moist; non calcareous with abrupt smooth
boundary.

'Bp; L ~ 8"  Dark reddish-brown to reddish-brown (5YR 3.5/L) heavy clay
X loam to clay medium columnar structure that breaks into
mnoderate fine angular blocky aggregates; very hard when
dry, firm when moist; non calcareous; thin continuous clay
skins; clear smooth boundary. Included within and on top
of this layer is a very thin showing of highly dispersed
clay material that is too thin to show as A,.

" Boo 8 -12n Reddish-brown (5YR L/l moist-crushed) heavy clay lozm;

3 moderate medium columnar structure that breaks into medium
fine angular blocky aggregates; very hard when dry, firm
when moist; strongly calcareous; nearly continuous clay
skins; clear smooth boundary.

‘B, 12-20"  Reddish-brown (7.5YR L.5/k moist) clay loam with moderate
, medium subangular blocky structure; very hard when dry,
firm when moist; strongly calcareous; visible lime in
cracks and voids; thin patchy clay sking; clear saooth

boundary.

' Ceg  20-40"  Dark brown to brown (1O0YR 1i.5/3 moist) loam with weak
medium subangular hlocky structure; hard when dry, friable
when moist; violently calcareous; vigible lime in cracks
and seams; gradual smooth boundary.

iC LO-60"  Dark brown to brown (7.5YR L4.5/L moist and crushed) massive
i loam; hard when dry, frisble when moist; strongly «azlcareous
loess.

This is non=~solonetz and comprises approxir&ately 80% of the
mapping unit.

Al 0~ 3" Dark brown to brown (7.5YR L/L crushes to L.5/L) very fine
sandy loam; medium platy structure that crushes into week



. ZD 3231 ~ Continued

very fine crumb; slightly hard when dry, loose when moist;
non~calcareoug; no clay sking; clear smooth Loundary.

Bp; 3 -6%  Reddish-brown (5YR L/L crushed and moist) silt loam; weak
coarse platy structure that crushes into weak fine crumb;
slightly hard when dry, firm when moist; slightly calcare~
ous; clear smooth boundary,

 Bpp 6 =14  Reddish-brown (5YR 1,.5/3 moist) clay loam with wezk medium
prismatic structure that breaks into weak medium angular
blecky structure; very hard when dry, firm when moist;
slightly celcareocus; nearly continuous clay skins; clear
smooth boundary,

' Bica 120" Dark brown to brown (7.5YR 4.5/ moist) clay loam with

weak fine subangular blocky structure; very hard when dry,
firm when moist; strongly calcareous with lime in geams and
cracks; clear smooth boundary; lime zonz.

g C 20-0"  Brown (10YR L4.5/3 that crushes into 5/3) loam; massive;
hard when dry; violently calcareous; lime w2ll disseminated

c Lo-60" Dark brown to brown {10¥YR 4.5/l crushed and moist) loump
massive; hard when dry; strongly calcarcouss parsnt lozss

- Range in Characteristics

- This mapping unit ZD 3231 is a soil complex in which the above two tax!-
nomic units are so closely associated and in such fine dztail that it is

- physically impossible to separate the types in any kind of a soil survey.

- Due to the material of the parent materials from which these soils are
derived, many variations of sodium affected soll types occur. Solonetiz

~ development ranges from very weak to very strong. In places, the affects

- of sodium arz non-discernible and a soil such as BD 3231 and ED 3331 may

. occur intermixed with the sodium characterized soils. Depth of top soil.
and thickness of subsoil varies from 3 or § inches to as much as 8 to 10

~ inches of subsoil. Usually, a very definite B3y soil zone occurs somewher:
- between 10 and 20 inches with visible lime In cracks, seams and veoids.

. The parent materials of these types consist of a mixture of loess that is
fairly typical of the area except that it shows varying amounts of sodium

~ affectation.

 Topography

This mepping unit occurs on generally sloping to moderately steep topo-
~ graphy on mese areas that lie adjacent to actively eroding Wasatch had land
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Drainage
Surface drainage is moderate to rapid; internal drainage is moderate

but may be very slow where solenetz subsoils predominate. Under irrigation.
seep and alkali spots are common in this type.

Vegetation

In its native state, vegetation consists of greasewood and a sprinkling
of the present native cover,

Use

Where irrigation water is available, this soil is used for the productic
of hay and grain. Yields range from poor to good, depending upon the amour’
of the surface that is affected by black alkali spots.

Distribution

This soil occurs in small bodies within the loessial group of soils and
although the acreage is not large, the distribution is quite wide.

Location ¢

General area - Sec. 33, T5S, R92W.,



1n

ZE 2221 Mepping unit cccurs in a rainfall zone of “.‘;;";ir ately 12

A, inches where the summers are warm and winters are cold. Soil
developuent is weak to moderate with ill-defined soil horizons, Thig soil
is developing on reworked clay loam alluvium derived from sandstone and
shale of the Wasatch formation. In its native state, it is covered with
greasewood and the effects of sodium salts are visible on the surface as
slick spots.

Soil Profile:

A 0 ~ 38 Brown to gray brown {(10YR L.5/2 - 5/3 moist~ crushed) lozr
weak coarse platy structure that breaks down into weak
fine crumb; friabie when molst; slightly ealcareous with
tH of 8.5; patchy clay skins; clear smooth boundary.

AB 3 - o Dark brown to brown (10¥R l..5/2 - }/3 crushed-moist) heavy
clay loam with weak course angular blocky structure that
brecks into weak fine angular blocky structure; firm when
meist; moderately calcareous with pH of 8.6; nearly con-
tinuous c¢lay skins; clear smcoth boundary.

Bop 1624 Gray brown (LOYR 5/2 moist) clay loamj weak medium angular
blocky structure that breaks into weak finme engular bloclky
to fine subangular blocky aggregates; firm when moist;
strongly calcareous, pH of 8.8; thin patchy clay skins

Byca 2l =31" Brown (10YR 5/2 moist~crushed) loam; weak fine angular
blocky to subangular blocky peds; friable when moist;
violently calcareous, pH of 9; lime is faintly vigible
in cracks and voids.

c 31-48"  Gray brown (1OYR 5/2 moist-crushed) light clay loam; weazk
medium angular blocky structure; friahle when moist;
violently calcarecus, pH 9.2; thin patchy c¢lay shkins; no
lime,

L8-60"  Dark grayish-brown (10YR L/2 moist) heavy loam; massive:

friable when moist; strongly calcareous, 9.1 nH with vigibl
lime and gyp in cracks and voids.

Range in Characteristics

This mapping unit consists of two principle taxonomic units, ZE 2221 !5,—,. ;
and ZE 2221 W;. In the limited areas where this type has been observed, se
and salt affect the entire area to a limited extent. It is not known wbetw:
this is due to over irrigation or whether this is naturally part of the soi!
Soil horizons are ill-defined and hard to recognize. Clzy skin development
is weak to moderate in the subseil. The lime zZone which occurs generally
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between 2 and 3 feet is weak, with the lime faintly visible. The entire
profile is calcareous, either naturally or from limy irrigation water., The
aurfaco layers have a pH that ranges from 8.5 to 8.7, with 8.7 to 9.2 in
the subscil. The pzrent materials vary from heavy c¢lay loam to loam and
may carry an occasional sandstone cr shale fragment.

Topography.

Gently sloping fan areas broken by drainage ways that originate in
Wasatch formation bad lands, :

Drainage

Internal dra{nage {s slow to very slow due o heavy texture of mater al
and gentle slope; surface runoff is slgy.

Vegetation

Native vegetation consists of greasewood with a sprinkling of sagebrusi
alkali weeds are also coamon.

Use

Where irrigation water is avallable, a large portion of this type is
used for the production of hay and small grain. Due to over irrigation, =
portion of this type has been abandened because of seep and alkali,

Distribution

This type occurs wherever soils derived from the heavy members of the
Wasatch formation occur. The total acreage is small but distribution is
wide.

Locetion

2000 feet north, 300 feet east southeast corner Sec. 35, T5S, R92W.



-

ZE 3331 The ZE 3331 mapping unit covers slightly developed soils on

reworked alluvial materials of the Wasatch formation. It
consists of a mixture of sandstone and shale alluvium that has a noticeable
amount of sodium salts., It Is developing in a rainfall zone of approximate!
12 ‘nches. Soil development is wezk to 'very weak, Summers are warm and
winters are cold.

Soil Profilie:

Aj; 0 ~3"  Dark grayish brown to brown (10YR L/24 moist) wesk coarse
platy, moderately loose loam; abrupt boundary.

AB. 3 - 12" Dark grayish brown (10YR L/2% moist) loam, weak coarse
subangular blocky structure; slightly herd when dry,
moderately friable when molst; slightly calcarecus; thin
patchy clay skins.

C 12-16M Dark grayish-brown to gray-brown (10YR L mcist) loam;
1 2
massive; friable; slightly calcareous; graduval boundary.

Coa 16-36" Dark brown to brown (10YR L/3 moist) light loam; very weak
fine subangular blocky structure; moderately friable when
moist; violently calcareous, with some visible lime in
voids and old root channels,

Co 36-60" Brown to dark brown very fine sandy loam to loam; massive;
violently calcareocus; lime well disseminated.

\

Range in Characteristics

This soil is a taxonomic unit occurring as one of several closely asso
ciated soils mapped under the heading of ZE 3331. It is generally affected
by both salt and alkali. The native vegetation is greasewood with a sprini-
ling of sagebrush. Slick spets are common but gradually disappear after
30 to L0 years of good farming practices. Textures vary from heavy sandy
loams to light clay loams. Subsoil development is very slight and is absent
in some locations. The A horizon is always thin and grades Imperceptibly
into the subsoil or substratum materials. Mapping unit Z8 2221 is the clay
loam equivalent of this type and the two soils often grade into ezch other.

Topography

Gently sloping, small to large alluvial fans at the foot of Wasatch
breaks and badlands.

Drainage

Due to the gently sloping topography and over-irrigation, almost all
of this mapping unit is affected by seep. Surface drainage is generally sicu

due o gently sloping topography.
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Vegetation

In its native state, this type is aluays covered by a mixture of gressc-

wool. and sagebrush. The quantity of greasewood varies with the amount of
active sodium in the soil, Alkali weeds are also pert of the native vegets
tion and cccupy the slichk spots in the cultivated fields.

Use

Where water is available, a high percentage of this type is used for
procuction of all crops adapted to the climate of this arsa. Where the alln
and salt conditions have become worse due to over~irrigation, abandonment
is common. Areas that have been drained are now being cultivated again
with success. Over a period of years with good farming practices, the slich
spots gradually diszppear and the land becomes productive.

Distribution

In the Silt project, most of this area occurs north of Antlers and
vicinity.

Location

Two locations of this type are 1/h mile of the SW corner, Sec. 1, T6S.
R93W and 200 feet West in the NE corner, Sec. 1, T6S, R93W.



ZE 3321 A3, This Is a Brown zone soll ceveloping in partially assorted

alluvial sediments weathered from shale and sandstone of
Wasatch formation. Parent materials are medium textured; weakly to strongli .
calcareous and occasionally contain significant amounts of sodium salt. I
" occurs on gently sloping benches and fans midway between present river bott
and mesa land. Slope ranges from 1 to 6 percent., The unit is imperfectly
dralned with weak gleyed condition occurring somewhere between 20 and 30
inches. Due to poor drainage, salt accumulations are zvident on the surfac
during the summer season when the soil dries out. This unit may be a phase
of ZE 32?1, Both scils are without significant B horizon devzlopment.

Soil Profile:

A, 0 - 6" Gray brown to dark grayish<brown loan (10YR L/2 - 5/2 crush
moist); weak fine crumb structure; slightly hard when dry,
friable when moist; strongly calcareous; clear gradual
boundary.

A, 6 ~12% Gray brown to very grayish-brown (10YR L/2 = 1,.5/2 crushed
moist) loam; weak fine crumb structure; hard when dry,
friable when moist; strongly calcareous; clear gradual
boundary.

BC 12-22"  Olive brown (2YR }4.5/2 =~ 5/2 crushed and moist) loam; very
weak moderate subangular blocky structure that crushes down
to very weak fine subangular blocky peds; hard when dry,
friable when moist; weakly calcareous; faint Lhin patchy
clay skins; clear gradual boundary.

Cgq 22-31"  Gray brown to dark grayish-brown (10YR L.5/2 to 5/2 crushed
. and moist) loam; very weak medium subangular blocky that
crushes to very weak fine subangular blocky; hard when dry,
friable when moist; weakly calcareous; weakly gleyesd with
gray and rust mottlings; clear gradual lower boundary,

Cq 650"  Grayish-brown (2.5Y 5/2 crushed and moist) loam; massive

structure; hard when dry, friable when moist; violently
calcareous; weakly gleyed.

Range in Characteristics:

This soil is a taxonomic unit occurring as one of severali closely
associated soils mapped under heading of ZE 3331. It is generally affected
by both salt and alkali. The native vegetation is greasewood with a sprinh
ling of sagebrush. Slick spots are common but gradually disappear after 30
to LO years of good farming practices. Textures vary from heavy sandy loaun:
to light clay loams. Stratification of parent materials is quite common,
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varying as much as sandy loam to light clay loam in the same profile, Sub
soil development is very slight or absent. The A herizon is always thin an
grades imperceptibly into the subsoil or substratum materials; faintly dis-
cernable buried profiles may occur in the C horizon. Mepping Unit ZE 2221
is the clay loam equivalent of this type and the two soils often grade
gradually into each other.

Topography :

' Gently sloping benches and fans occurring at the foot of Wasatch for
tion, breaks and bad lands,

Drainages

Due to the gently sloping topography, almost all of this unit is affec:
by seep, especially where it occurs below other irrigated land. Surface
drainage is generally slow; permeability is moderate; internal drainage ic
usually impeded by topographic position. Since almost 100% of this soil un ¢
is irrigated, it is affected by poor drainage of varying degrees.

Vegetation:

In its native state, this unit is covered by a mixture of greasewood
and sagebrush. Quantity of greasewood varies with the amount of active
sodium in the soil, Alkali weeds are also part of the native vegetation.

Use

Where water is available, a high percentage of this type is used for
production of all crops adapted to the climate of this area. Where the
alkali and salt conditions have become considerable due to over~irrigation,
abandonment is common. Areas that have been drained are now being cultivated
again with success., Over a period of years with good farming practices,
the alkali and saline areas gradually disgppear and the land becores pro-
ductive,

Distribution

In the Silt project most of this area occurs north and west of Antlers
and vicinity., It also occurs in similar areas in other parts of Garfield
and Rio Blanco Counties where soils derived from Wasatch shales and sand«
stones occur in a 10" to 15" precipitation zone.

Location
800 feet E, 300 feet N, SW corner of Sec. 3L, T5S, RO2W.

Described by:

J. L. Nielsen, December 3, 1959.
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Engineering Table 1. - Climatological data, Silt project

P

e e = =
Effective Precipitation on Project Areas

: Daylight

Month ; Hours 1/ : Rifle W/B 2/t Harvey & ¢ Dry Elk ; Rifle W/B L/t Harvey & : Dry Elk
: Perceﬁ( : -/;Dayie Mesas 3/ : Valley 3/ : -/: Davie Mesas 5/ : Valley 6/
March 8.33 38.5 37.5 35.9 0.75 0.75 0.91
April 8.94 48.9 47.9 L6.3 0.97 0.97 1.08
Mah 10,00 57.2 56.2 5h.6 0.63 0.63 0.82
June 10,06 6h.5 63.5 61.9 0.31 0.31 0.57
July 10.20 Tl.h 70.4 68.8 1.18 il 1.2l
August 9.53 69.3 68.3 66.7 0.81 0.81 0.96
September 8.38 60.8 59.8 58.2 1.35 1.35 1.38
October 7.76 50.0 h9.0 L7.4 0.75 0.75 0.91
November 6.7k 36.2 35.2 33.6 0.62 0.62 0.81
April-September 5.15 5.15 6.05
Estimated Average Irrigation Season
Harvey & Davie Mesas Dry Elk Valley
Pre frost~firee period May 1 = May 12 May 1 - May 22
Frost-free period May 13 - Sept. 30 May 23 ~ Sept. 27
Post frost=-free period Oct. 1 - Oct. 22 Sept. 28 =~ Oct. 18
Frost-free days 141 128
Total days 175 171

2/ USWB Bulletin W, Supplement 11-5, 1931-52

3/ Based on adiabatic lapse rate adjustments, 3°/1000 ft.

/ USWB Bulletin W, Supplement 11-5; average of ten driest consecutive years (1931-1940).

g/ Effective (assumed 85% of average) precipitation estimated same as average for Rifle.

&/ 85% of average of ten driest consecutive years, based on correlated relationship between Rifle W.B.
and Collbran W.B. (approximate same elevation as Dry Elk Valley average).
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Engineering Table 2. ~ Consumptive use factors, Silt project

B e e e e e e e e e e e e

Month t P f r

------- Harvey and Davie Mesas = ~ = = = = ~
April L7.9 8.9L .28 .97
May 56.2 10,00 5.62 .63
June 63.5 10.06 6.39 «31
July 70.L4 10.20 7.18 1.18
August 68.3 9.53 6.51 .81
September 59.8 8.38 5.01 1.35
October 49.0 7.76 3.80 + 75

--------- Dry Elk Valley = = = = = = = = =
March 35.9 8.33 2.99 o
April 16.3 8.9k L1k 1.08
May 5L.6 10.00 Bl 00 .82
June 61.9 10.06 6.23 57
July 68.8 10.20 7.02 1.24
August 66.7 9.53 6.36 «s96
September 58.2 8.38 L.88 1.38
October L7.k 7.76 3.68 91

Engineering Table 3. -~ Consumptive use cocefficients used, Silt project

Frost-free Pre and post
period frost-free period
Alfaifa .85 .70
Clovers and rotation pasture .80 .65
" Grass pasture and hay 15 ‘
Corn . 75 Soeeste
Small grain a8 ——
Sugar beets <10 —
Potatoes .70 v
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Engineering Table L. - Peak daily wnsumptive use rates, inches per day

B e e ) N Y = e ey - T

Depth of water appli- ¢ . Peak monthly consumptive use rate, inches ,
cation required s 3.0 L. 0 I‘Z—WL_?? 5.0 6.5 7.0 7.5 8.0 _
(inches) : Peak dally design rate use, inches per day

1.0 0.16 0.22 0.25 0.27 0.30 0.33 0.35 0.38 0.h1 0.4h

1.5 0.15 0.20 0,23 0.25 0.28 0.30 0.33 0.35 0.38 0.40

2.0 0.1k 0.18 0.21 0.23 0.26' 0.28 0.30 0.32 0.35 0.37

2.5 0.13 0.17 0.20 0.22 ' 0.2  0.26 0.28 0.31 0.33 0.35

3.0 - 102 0.17 0.19 0.21 0.23  0.25 0.27 0.29 0.31 0.33

3.5 ; 0.12 0.16 0.18 0.20 0.22 0.2l 0.26 0.28 0,30 0.32

L.0 0.11 0.16 0.18 0.19 0.21 0.23 0.25 0.27 0.29 0.31

h.5 0.11 0.15 0.17 0.19 0.21 0.23 0.25 0.27 0.28 0.30C

5.0 0.11 0.15 0.17 0.18 0,20 0.22 - 0.24 0.26 0.28 0,29

5.5 0.10 0.1k 0.16 0.18 0.20 0.22 0.23 0.25 0.27 0.29

6.0 0.10 0.1l 0.16 0.17 0.19 0.21 0.23 0.25 0.27 0.28

7.0 0.10 0.13 0.15 0.17 0.18 0.19 0.22 0.24 0.26 0.27

8.0 0.10 0.13 0.15 0.16 0.18 0.19 0.21 0.23 0.25 0.26
WWMWN




Engineering Table 5. =~ Generzalized irrigation efficiency criteria,
Silt project, Colorado

Scil Groups

: Farm 2/
conveyance
H losses

-
-
-
.
o
-

o T

Field

Farm

application : irrigation

efficiency

efficiency

Ilc,e,s3 1les,1,23

Ilelsl; XITls,1,2,3; IVs

IiTes2, IVs2,l,5

ITIesl,3; IVsl,3

Iile, IIles

IVe2

Ve,1,l

Weighted Averages L/

Project

S W e M W e w em

30
25
10
25 ¢
10

20

-

- Percent

65
55
50
60
L5
50

57
53
55
5k
52
L9

L

By dominant soils

Includes estimated losses in farm supply laterals
Includes estimated re-use of tail water

Rounded



GENERALIZED IRRLGATION CRITERIA
For
SILT PROJECT REAPPRAISAL REPORT

SOLLS CROPS IRRIGATION SPECIFICATIONS
: Typical : : ] : : : : : : 3 :
s ¢ available : : P pverage : I{rrlgatlon : : Estimated : : : :
t : : i 8 s . frequency , . 5 3 s
D typieal :hiing ¢ Locally  imeots Yater 1 P during §. st + siomms Slies Sub or 1 IS e et
L.C.u. : profile : capacity : adapted : zone :"°P acement | consumptive period of , Usual intake rate: Furrows or :corrugation: length : time
:description: py foot : crops :dept.h. each : use rate : maximum . irrigation, :corrugations: spacing : fg -requlted
. th Aramantss 3 irrigauon .consumptive, methods Furrow or , g.p.m. :  inche . @
Py * of depth : 2 Y & . use cormgation g, ThOneS. Chy X
: £ Y s : : : : : 'g -p.m./ 100' . . ;
: $ in_/EE. ¢ : feet:Net inches : in./day : Max, days @ 3 s : : feet : _hours
1 : 2 s 3 E b : 5+ 6 : 1 : 8 : 9 : 10 : 11 : 12 : 13 : 1l
Slope Group 2. percent (0-3)
IIc,s 3231 3331 1.6 Alfalfa 6 5.0 .19 26 Corrugation 0.5 12 22 500 2l
Iles,1,2 2.4 Rotation pasture 3 L X .19 18 Corrugation 0.7 12 22 Loo 12
IIe 2.4 Small grain 3 3.5 .18 19 Corrugation 0.7 12 22 Loo 12
Ivsk 32H1 1.5 Corn L k.o .18 22 Furrow 0.6 10 3k 20 %
1.5 Sugar beets L L.0 Bl 4 23 Furrow 0.6 10 22 420 16
IIIs,1,2,3 2221 2231
IVs 2121
Slope Group L. percent (3-6)
IIIe 3331 1.6 Alfalfa 6 5.0 .19 26 Corrugation 0.5 5 22 350 2l
IIIes 3231 2.5 Rotation pasture 2 3.0 .20 15 Corrugation 0.6 L 22 250 12
2,5 Small grain 3 3.0 .18 17 Corrugation 0.6 L 22 250 12
1.6 Corn L 3.7 .18 21 Furrow 0.5 L 3L 270 27
1.6 Sugar beets L k.o .17 23 Furrow 0.5 L 2 270 18
IITesl,3 2221 2.3 Alfalfa $ L.0 .19 21 Corrugation 0.2 3 22 330 L8
IVs3 2.3 Rotation pasture 3 k.0 .18 22 Corrugation 0.2 3 22 330 L8
IVsl 2.3 Small grain 3 3.1 17 18 Corrugation 0.2 3 22 280 36
2.3 Corn k 2.8 .20 b Furrow 0.2 3 s 270 L8
2.3 Sugar beets N 3.3 .18 18 Furrow 0.2 3 20 300 36
IITes2 3331 1.5 Alfalfa $ L.8 .19 25 Corrugation 0.k I 18 300 23
Ivs2 1.5 Rotation pasture 3 2.8 .20 1k Corrugation 0.5 L 20 2h0 12
IVsk,5 1.5 Small grain 3 2.8 .18 15 Corrugation 0.5 L 20 240 12
VIIs,sl 1.5 Corn L 3.8 .18 21 Furrow 0.k b 3L 270 3L
1.5 Beets L 3.8 .17 22 Furrow 0.4 L 22 270 22
Slope Group 8. percent (6-12)
IVe,el 3231 3331 1.6 Alfalfa 6 k.0 .19 21 Corrugation 0.37 2 20 260 2
VIsl 3H 1.6 Rotation pasture 3 2.8 .20 1k Corrugation 0.56 2 22 200 12
1.6 Small grain 3 2.8 .18 15 Corrugation 0.56 2 22 200 12
Ive2 2221 2231 2.3 Alfalfa 6 L.0 W17 23 Corrugation 0.17 10 250 2l
2.3 Rotation pasture 3 L.o .18 22 Corrugation  0.17 2 10 250 24
2.3 Small grain 3 L.0 .16 25 Corrugation 0.17 2 10 250 2L
el 3343 32H3 1.5 Alfalfa 6 4.5 .20 22 Corrugation 0.k 2 20 180 2l
3331 3231 1.5 Rotation pasture 3 2.7 .20 13 Corrugation 0.5& 2 2k 140 12
1.5 Small grain 3 2.7 .18 15 Corrugation 0.56 2 2k 140 12
VIs 7121 22E2 2.0 Grass pasture 3 2.8 .19 15 Corrugation 0.5 2 20 200 12
33C3 21H2 l.g Small grain 3 2.8 17 16 Corrugation 0.5 2 20 200 12
1.
VIIsl,2 33H3 3H 1.? Grass pasture 3 2.6 .20 13 Corrugation 0.56 - 22 140 12
1.
Slope Group 1k percent (12-25)
Vie 3331 1.6 Grass pasture 3 2.8 .20 1k Contour ditch -— - - 100
1.6 Small grain 3 2.8 .18 15 Contour ditch --- - - 100 8
VIIs,1,3 1.5 Grass pasture 1 1.0 .25 L Contour ditch =-- - - 100 L

Grouped by characteristics of dominent acreage
Normal replacement based on 60% extraction; salt content limiting in some soil units; replacement arbitrarily limited by time requirements or local conditions

in some cases.
eiond M.2389



Engineering Teble 7. -~ Consumptive use requirements, Silt project

S o o e g e P g o o e v.m B erinr s ~ e ALY, e e iar - TS SN R TSR R D o o , ,._\ ORI L L ::?:?‘1.
] i H 2 OTE s e -
Honth Dutes, £ ,™F™ v o # 4 K t @ 3 ¢ ¢t K t W o F s K ¢ U ¢ F & K 3 84 1 £ .
s momomoem e om o o Dav!,emdﬂarveyMesasaEvaluat),mAreasA)B’Cand[) o @ e m e o e o

FeCmES encpen aemen cmome ey watnas

Hay l°-12 1.93 0?0 1035 021 965 1025 321 b sl o ool
b2 .70 2,58 L2

13-31 3.69 .85 3.1h 2 .80 2.95 .42 .75 2.77 k2 .75 2.7

June 6.39 .8 5.h3 .31 .80 5.11 .31 .75 L79 .31 .75 L.79 :31 .70 4h7 .31
July 7.18 .85 6.i0 1,18 .80 5.74 1,18 .75 5.38 1.18 .75 5,38 1.18 .70 5.03 1.18
Aug o l hls 3 . 35 corgcn Cziman e e emcama D et @0 wm o SR e em . 75 2 pe 51 . ;‘1 emehen o wazas

1’30 6051 085 5&53 081 080 5-21 081 c?S l‘s 88 081 smanen Retoen: - 070 ha56 ;81
Sep,  1w15 2,70  smx con ome  wes ome eee 75 2,02 6] ewe  ese  ese  eee ess s
1-30 5,01 .85 4.26 1.35 .80 L4.01 1.35 coe «o= c;e  eme  osee  oe=s 70 3,51 1.35
Oct. 122 2,9 .70 2,06 .56 .65 1.91 .56 wec cox coo  coc  cem  mes coo eoe o

Totals 27.87 L.8L 26.18 L.8L4 19.84 3.39 15.45 2.32 20.15 14.07
Consumptive use ‘
requirement (UsR) ing23.03 21.34 16.15 13.13 16.08

------ = = = =~ = Dry Elk Valley - Evaluation Areas E, F, Gand H = = = = = = = = = = = -

By S0 E00 0N 280 B BE $.8D 6] emm s wmdwws | e g sy s
23=31 1.6 .85 1.2}, .21 .80 1.17 .21 .75 1,10 .21 .75 1l.10 .21 .70 l.02 .21

June 6.23 .8 5.30 .57 .80 L.98 .57 .78 L.67 .57 .75  L.6T .57 .70 L.36 .57
July 7.02 .85 5.97 1.2h .80 5.62 1i.24 .75 5.27 1.2L .75 5.27 1l.2h .70 L.91 1.2L
Aug, 125 5,27 mew men  cme  eem sem em mee see mee 75 3,95 (72 cwe  see sae
i~31 6,36 .85 5.41 .96 .80 5.09 .96 .75 L.TT 96 eme cee  ee= 70 L5 .96

Sep,  1-20 3.L0  ems wee cwe cee exe eee 750 2,56 93 cme  see  ees ose ooe oo
=27 h,bh5 .85 3.78 1.24 .80 3.56 1.2 eme  cwe  ace  coe  eee  eee 70 3,12 1.2

2830 L3 .70 .30 Ll .65 .28 L1l ese  coe  mwe | eme mom cme mee cem o
Oct. 118 2.33 .70 1.63 .54 .65 1,51 . BL =me  mem  mme cee see mee sse coe e

Totals 24,3 £ &1 2h. 81 5.1 18.36 3.91 1h.99 2.7L

Consumptive use
reg. (U=R) ins. 20.92 19.30 1445 12,25

L e Rl e e S g~ L ey - e T R e e e IR I S PR S




Engineering Table 8. -~ Water supply_réQuirement estimates, Silt'project

: o AL . o3 S Ledd e . TP
s 3 Con eons
:Net consumptive’ Net * Seasonal Het® Seaigéa; P Wet ¢ Seasinal i Net 1 _ Season
Crop uso rzquirement crop conaumgttve :se roprOnbumgr ve zbe: or zconzum?ﬁ Vi zae crop uf;5a?»1xf
¢ Acre-feet :  Acre~feet : Acre=-feet x Acre-fee

Alfalfa 23.03

Pasture 21.34

Corn 16.45

Small grain 13.13

Beets 16,08
Total

Uzighted average farm
irrigation efficiency

Total farm delivery
requirement, acre-fzet

Irr, acres per evalustion area

Farm headgate delivery r
acre~feet/irrigable ac

Alfalfa 20.92

Fasture 19.30

Corn i b5

Small grain 12.25

Beets 13.6k
Total

Weighted average farm
irrigation efficiency

Total farm delivery
requirement, acre-feet

.TT. acres per °va’nﬁti01 epea

VEIy 1

- Bvaluation Areg A - - Evaluation Arek B - -Evaluation Area C -~

= Evgluastion Ares

1253
633
270
92
375

eqgnt.,
re

115.1
151.2

63.5
329.8

L9%

673.1
215

3.13

- Evaluation Ares I

107
15
2k
2k

PN

210k, 7 658 1262.8 148 28L.0 60
1125.7 326 579.7 2kl L28.6 85
370.1° - - 77 105.6 -
538.3 3%0 426.7 R 1 : 84.3 58
502.5 - - 75 100.5 -

Loli.3 2269.2 . 1003.0
55% L% 56%
898L.2 L4631.0 1791.1
3218 1h62 657
2.79 3.17 , 2.73
~ Evaluation Area E - -~ Evaluation Area F ~ - Evaluation Area G =
186.5 108 188.3 123 - 21h. kL 88
2h.1 12 ' 19 3 72 115.8 N
28.9 19 22.9 -
2h.5 h? hB « S 57 58.2 93
- ‘ 50 56.8 -
26,0 255,6 L468.1
55% 50% 55%
480.0 511.2 851.1
181 177 3hi

1911147

153.4
231.6

0.9
479.9

51%
941.0

3hb



Engineering Table 9, ~ Project water supply requirement summary

Harvey Davie Dry Elk
Mesa Mesa Valley Project Total
Evaluation areas A& B C&D E,F,G& H
Irrigable acreage 4680, 872, 1045, 6597.
Gross irrigation water
requirement at farm
headgate, acre-feet 13615, 2164, 2783, 18862,
Acre~feet/irrigable acre 2,91 2.83 2.66 2.86
Proposed average pro ject
water supply at farm
headgate, acre feet/
irrigable acre 2.7 2.71 2.7k 2.7
Percent of estimated
requirements met by
proposed project water
supply 9.1 95.8 100, 95.7




Engineering Teble 10. - Development cost estimates, Silt project, Colorado

oo

: Cost Per Irrigable Acre
Clearing : Leveling : Farm Irrig. System : Drainage : Total

e aaae

Evaluation Area A 1.20 36.2L 15.43 12.16 65.03 -
Bvaluation Ares B 0.90 15.08 8.59 1.53 26.07
Evaluation Area C - 31.70 3L.83 - 66.53
Evaluation Area D - 23.hk 28.93 - 52.37
Evaluation Area E ‘ - ?h.86 14.18 - 39.04
Evaluation Area F - 18.15 8.75 - 26.90
Evaluation Area G 2.63 39.82 27.32 - 69.77

Evaluation Area H L.56 18.00 15,36 - 37.92




ECONOMIC SECTION



Economic tablel - Projected farm operating cosis, Silt project, Colorado

- —

.

Item Unit Price
’ B Dollars
Crops
Aifalfa seed {10f per acre) Pound A0
Pasture seed {19 per acre) Pound 40
Corn seed {17# per scre) Pound A7
Sugar beets (6# per acre) Pound .55
Custom and contract hire:
Farm labor Man hour 1.00
Cutting hay Acre 1.00
Raking hay Acre 1.00
Baling hay Ton 5.00
Baling straw Ton 7.50
Chopping corn Acre 16.00
Hauling corn silage Hour 3.00
Combining grain Acre 5.50
Thinning beets Acre 17.50
First hoeing Acre 8.00
Second hoeing Acrz 5.00
Pulling topping, loading by machine Per ton 1.50
Hauling to dump , Per ton 1.00
Baling twine Ton .60
Baling wire Ten .50
Plastic silage cover Per ton of silage .50
Commercial fertilizer:
Phosphate {available) Pound 10
Nitrogen (available) Pound 15
Spraying: 1
Alfalfa (insects per cutting) Acre .50
Com (weeds) Acre .50
Grain (weeds) Acre 50
Livestock
Veterinary and supplies {beef) Cown 2.00
Veterinary and supplies (feeders) Head 1.50
Veterinary and supplies {dairy) Cow 8.50
Veterinary and supplies (sheep) Ewe .50
Artificial insemination Cow or heifer over 1 year 7.00

1/ Includes cost of materials only.



Economic table.l, continued

p——— e e

Item Unit Price
~ Dollars
Livestock, continued
Bull depreciation {beef) 108 of inventory value
Buck depreciation 10% of inventory value
Shearing (30¢ shearing + sack, twine, etc.
20¢) Per head .50
Salt AU .50
Death loss breeding herd (dairy) 3% of number or 3% of inventory value
Death loss breeding herd (beef r{ 3% of number or 3% of inventory value
Death loss feeder steers 2% of number or 2% of cales value .
Death loss farm sheep ewes 7.5% of number or L.5% of inventory value ar
4.5% of wool sales
Range permits (beef): National forest, 3% months $1.75; BLM, 1 month 15¢3
private range, } month $1.50 Cow and calf 3.h0
Herder (beef): Five months, $250 per
month (500 cows) Cow and calf 2.50
[HIA (.925¢ per cow month first 12 cows plus 30¢ per cow month over 12 cows)
Concentrates Ton 60.00
General

Electricity (farm share): :
All farm types except dairy Year

30.00

Dairy farms Per cow 5.00
Telephone (farm share) Year 20,00
Truck license and insurence Year 45.00
Fire insurance (per $1,000 of building

inventory) Year 5,00
Blacksaith Year 10.00
Farm orgenization fees(all except dairy)ear 2%.00
Auto (faram share) Year 150.00
Truck (mileage 3,000 per year) Fuel, oil & greese per mile 029
Tractor Fuel, oil & grease per hour Al
Miscellancous expenses (2% of crep, uvutock and general expenses)

Taxes

Livestock:

Dairy cows

Range cows

Calves

Long yearlings

Stock sheep

Range bulls
Bucks




Taxes, continued Assessed valuation

Machinery and equipment: One-half of inventory
value
Truck: License and insurance
: $45.00
Buildings, other improvements Twenty~seven percent
of inventory value
Land:
Evalustion areas A, B (without and all eas with) $67.00
. 500
pas .00 per acre
Range land 2.50 per acre

Mill levy 1957 includes # mill for S{lt Water Conservancy District
School Dist. C-1

School Dist. C-2 L8.32
School Dist. 10 k.16
School Dist. 13 39.16
Sisple average Lh.92 Use L mills without, LS with

Projected inventory velues

: Values per acre
Land and present water supply:

Evaluation ares A $200.00
Evaluation area B 190.00
Evaluation area B 115.00
Evaluation area F 100.00
Range, iqrw.d 25.00
Range, unimproved - 15.00
Permanent pasture (evalustion areas A & B; 75.00
Permantnt pasture (evaluation areas EL F 50.00

Livestock: Value head
Dairy cow $250. £

wry heifer (over 1 year) 150.00
Dairy heifer (under 1 year) 75.00
Deef cow 175.00
Beef replacement heifer 75.00
Feeder steer 90.00
Feeder heifer 75.00
Range bull - 250.00
Ewe 2-turc) 15.00
12.00
Buk 30.00
Buildings and improvements 60% of new cost
Machinery 60% of new cost

. - i

Based on price in"oject.!m by the U. S. bop&tnent of Agriculture,
September 1957.



Economic table 2 .~ Estimated new cost, repairs and service life of farm
_ equipment, Silt proJect Colorado

e g Pt - s s e it < S e S = o~
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H : New  :Annual :Service

Item : Description tcost 1/:repairs 2/:life 3/

Dollars Percent Years
Truck 1 ton, dump hoist 2,L50 3.0 10
Tractor 35-40 horsepower 2,450 1hg/hr. use 10
Plow 2X14" bottom, 2-way 480 4.0 16
Disk Tandem 300 3.0 15
Harrow 3-section, spike 196 1.0 15
Land leveler Eversman 196 2.0 20
Grain drill L 10¢ 314 2.0 16
Corn planter 2-rovw 113 2.0 16
Beet drill li-row 237 2.0 16
Combination cultivatork/Corn & beet, S-row 250 2.0 10
Corn cultivator b/ S-row 182 2.0 10
Corrugator shovels 5 20 - 10
Sprayer Tractoc~mount 199 5.0 10
Ditcher L/ Bilade, 7¢ 108 2.0 20
Mower T 323 5.0 10
Rake Side delivery, 8¢ 460 5.0 15
Baler PIO, large 2,360 3.0 12
Wagon Rubber tired, hay 230 3.0 20
Trailer Lowboy 196 2.0 20
Elevator Portable, w/motor 200 5.0 20
Manure spreader 75 bu. 27h 2.0 15
Manure loader b/ 279 3.0 15
Fence control Blectric S0 5.0 11
Pipeline milker 3-unit, circular washing 2,140 3.0 30
Stalis & fedders 6/ Automatic feeders 1,017 2.0 30
Milk tank Bulk, 300 gal. 2,500 2.0 30
Milk tank Bulk Loo gal. 2,895 2.0 30
Water heater Lo gal, electric 80 3.0 10
Sink 2-compartaent 75 3.0 10
Small tools 5

1 ventory value percent new cost.
Percentage of new cost.
Based on a straight-line depreciation and a salvage value of 10 percent.
One-half ownership.
Five percent of new cost of all equipment except tractor, truck, baler,
and dairy equipment.

Based upon price projections by the U. S. Depariment of Agriculture,
September 1957.



i

s H ¢ Annuzl s Annual

ltem : Description : Capacity : New cost _/ : repairs 2/ ¢ deprecistion 1/
"~ Dollars Percent Percent
lilking parlor Herringbone, double 3 50 cows k,700 3.0 6.0
Jper. shed 26* X 96! L5 cows or 500
ewes 2,676 2.0 6.0
Jpen shed 26 X 727 35 cows or 375
ewes 2,135 2.0 6.0
pen shed 26¢ X LB 25 cows or 250
eves 1,653 2.0 6.0
‘alf shed 15¢ X 30¢ 11 calves 80l 2.0 6.0
“alf shed 15¢ X 2b* 9 calves 686 2.0 6.0
;alf shed 15¢ X 16 6 calves 523 2.0 6.0
_ambing shed See appropriate open shed
“achine shed 26" X 36', cpen Shown on all farms 1,332 2.0 6.0
nce silo 2l X 8ot 200 tons 17 5.0 15.0
“ence silo 24t X &4 150 tons 168 5.0 15.0
‘ence silo 24 X Lo 100 tons 113 5.0 15.0
“orral fences (dairy) 14® pipe, 2 plpcs high 175 sq. ft./ecow 2.00/1in. ft. — 6.0
‘orral fences (feeders) Slab-board, &' high 100 sq. ft./head 1.00/1in. ft. 2.0 6.0
“orral fences (sheep) Siab-board, h' high 30 sq. ft./ewe .75/1in.££¢. 2.0 6.0
orral & chutes (beef) 200'X100¢, pole fence, branding
chute, adjustable loading chute 100-200 cows 1,300 2.0 6.0
‘arm fences(dairy, beaf,
feeders) L-strand barb S rds/acre 1.80/rod 2.0 5.0
‘arm fences (cash crop) L-strand barb 3/rds/acre 1.80/rod 2.0 6.0
“arm fences (sheep) 1-strand barb & net 5 rds/ecre 2.75/vod 2.0 6.0
iangers édairy) 14" pipe & concrete 30"/head of stock 4.85/1in. ft. —— 6.0
jangers (feeders) Lumber & concrete 24" /head 3.95/1in. ft, 2.0 6.0
‘eeder panels (sheep) Lumber 18" /head 1.00/1in. ft. 2.0 6.0
‘oncrete corral (dairy) 4" slsb, reinforced 50 sq.ft./head .25/sq. ft. - 6.0
omestic water supply = Dairy: . 500 2.0 6.0
‘omestic water suxsply Livestock y 375 2.0 6.0
6.0

g'nestlc tnter 8 Cash er 250 2.0
_/ Percent. of inventory valuu .

Based on price projectlons by the U. S. Depart.nent of Agriculture, Septehber 1957.



‘woronic table 1 .~ Projected livestock production rates and feed requirements, }/ Silt project, Colorado

i et
st r

Annual: Forage requirements :
basis: Winter : Pasture:Residue:

Kind e Production AU : AU :Mo.: AU :Mo.: AU :Mo, :Concentrates

Dairy ’

Cew 325 b.f.; calf crop 95%; 2/ 8 tons manure from cow 1.4l 1.27 7 1.27 5 =~-- -~ 1000 grain

Heifer (over 1 yr.) and replacement; {(cull cow wt. 1,200#) N W 6 JTh 5 LTh 2

Heifer (under 1 yr.) .37 29 6 .29 5 .29 1 LOOF grain,
bl ' 25# b.f.
~Tov Calf crop 82%; 2/ Calf weight, steers L1Of, heifers .96 .70 6 1.32 .5 :70 1

Hoifer (replacement) 375#; 2 tons manure (cull cow wt. 1000f) .55 L2 6 .68 5 .68 1
Feeders |

Heifer (yearling) Purchase wt. 375, sale wt. 750f ) 2 4 .55 A2 6 .68 ) .68 1

Steer (yearling Purchase wt. L1Q#, sale wt. 800f ) ¢ ton menure bl 9 6 .13 5 .13 1
Shezp

Ewe ' Lamb crop 120%; wool lw;ﬁé/ lamb wt. 90#; 216 .18 6 .24 5 .18 1 7h# barley

: .k tons manure (cull ewe wt. 135f)

Dairy heifers required for herd replacement 25 percent of cow inventory.
Seef heifers required for herd replacement 20 percent of cow inventory.
Ewe lambs required for herd replacement 20 percent of mature ewe inventory.

1/ 5,110 TDN per AUM annually or 425 TDN per AUM net. When computing forage fed dlow 6 percent loss or 450 TDN per
AUM. .

2/ At time of sale. For dairy calves, dal old; beef calves, 6-7 months; lambs 5-6 months.

3/ Average weight per head sheared.



Economic table 5 .- Labor requirements, man-hours per unit of livestock and
miscellaneous items, Silt project, Colorado '

o S — e

Item 3 Unit : Hours

Livestock

Dairy (L5 cows) %/ Per cow 65.0

Dairy (35 cows) Per cow 70.0

Dairy (25 cows) 1/ Per cow 80.0

Beef, breeding herd (100-150 cows) 1/ Per cow 10.0

Feeder calves Per head L.0

Sheep, breeding flock (2L0-450

ewes) 1/ 2/ Per ewe 3.0

Miscellaneous

Hauling manure 3/ Per ton WA

Spreading commercial fertilizer 3/ 4/ Per acre .5

Percent

Machinery repair 5/ Inventory value 0.5
Overhead 3/ Crop & livestock lazbor 5.0

Includes replacement stock.
Includes shearing.
Both man and tractor hours.
L/ Applies only when commercial fertilizer is spplied separately from
nanure.
5/ Man hours only.



L . 5
Economic table 6 .- Labor, tractor, and truck requirements, per acre of
different crops by evaluation areas, Silt project,

Colorado
s Without project H]
s development : With ject development
: : Man @ : : : % : :
Crop sYield:labor:TractorsTruck:Yield:labor:Tractor:Truck
Hours Hours Hours Hours Hours Hours
Evaluation area A
Alfalfa 3.0 11.60 5.10 2.1 k.0 14.7 6.2 2.7
Barley 60.0 8.75 5.85 .7 70.0 9.75 5.8 8
Corn silage 11.5 15.95 9.7 2.0 15.0 17.3 10.0 2.1
Sugar beets 13.5 L40.55 8.55 4.8 16.0 L41.85 8.65 5.0
Rotatim pﬂStM!‘G 600 3.1 1-0 Saewee 800 501 1.8 - e
Evaluation area B
Alfalfa 2.8 12.75 5.8 1.95 3.5 15.85 7.08 2.h
Barley 55.0 9.35 6.0 .65 60.0 10.4 6.0 .6
Rotatim putm 5.6 3075 106 e 100 6.2 1.9 aaaes
Evaluation area C
Alfalfa k.0 14.7 6.2 2.7
Barl.ey e St 70.0 9.75 5.85 .8
Corn silage ~- 15.0 17.3 10.0 2.1
Sugar beets - 16.0 41.85 8.65 5.0
Rotation pasture 8.0 5.1 1.8 e,
Evaluation area D :
Alfalfa 3.5 15.85 7.05 2.}
Bﬂrley 0—'- 60.0 ).o.h 6.0 o6
Rotation pasture - = T.0 6.2 1.9 ~ecoee
Evaluation area E . .
Alfalfa 1.7 6.45 2.55 1.10 3.7 1k.3 6.1 2,55
Barley 50.0 8.10 5.75 .6 70.0 9.75 5.85 .8
Corn silage - 15.0 17.3 10,0 2.1
Sugar beets 16.0 k.85 8.65 5.0
Rotation pastul® 3.k 21 9  e=e= Th 5.1 1.8 eeaee
Bvaluation areg P
Alfaifa 1.5 7.0 2.80 1.00 3.2 15.35 6.85 2.25
Barley k5.0 8.6 5.9 .55 60.0 10.4 6.0 N
Rot‘tim m 3.0 2-"5 095 ——— 6-1‘ 02 1 9 -
Evaluation area @
Alfalfa covee eowes emass  e-eee 3,7 14.3 6.1 2.55
Barley 70.0 9.75 5.85 .8
Sugar beets ————e a e 16.0 L41.85 8.65 5.0
Rotation pasture . 7.4 5.1 1.8 e




Economic table 6 , continued

—————

Without project

s development :+ With ﬁro pct development
g : Man : : : s s :
Crop :Yield: labor:Tractor:Truck:Yield: laborsTractor:Truck
Hours Hours Hours -  Hours Hours Hours
Evaluation area H .
A.lfalfa s 302 15.35 6.85 2-25
Barley mmeme momee meems  eeses 60,0 10.4 6.0 .6
COm Silage TS IR R - 15-0 1703 10.0 2.1
Rotation pasture emnn wmmee eeeee  eese= Q.4 6.2 1.9 —c——s
Permanent pasture
Bvaluation armas A&B 3.0 2.3 85  ee=em 3,0 2.3 N
Evaluation areas E&F 2.0 1,45 4SS =ev-= 2.0 145 U5 cmcem




L CaDIe T e ﬁm'&muﬁ hay value, when fed tc
livestock on farmz, evaluation area A, with project development, Silt project, Colorado

: Alfalfa (4.0 tons) pabw,, (u.u Abm

: sMan-hcurss Productlon costs g =TT fooduction costs .
I'em snd description  sper acre :Materlala:lractor 1/iLabor 2/¢ 10tal sper acre smer—— ~=is:Tractor 1'f~ab“‘ 2/: Total

Hours  Dollars Dollars  Dollars Dollars —=—t® Dollars bDollars | Dgizacs Dol.
Lowing, seedbed preparat!on
and plenting (misc. COOP) =~ = = = = = = = = = = = = = « - suarged to small graing - - - - « - - - - . R
o] .ao .800 1.52 i 1.52
11zing _/ 1 3.00 .058 11 3.166 .6 9.60 .330 666 10.59¢
‘,,"‘ﬁg .l; S LIV 22 chhh 2:16’4 5 S 555 8
preadin ings . < " 30
mq:i-ggdrm ’ 3 -165 .333 k98 ‘
:ipping pasture 1.0 .55 1.11 L.5%6
nving 1.5 825 1.665  2.490 l
s¢ing 1.5 .828 1.665  2.u4%90 )
4l ing 2.2 2.0 1.22 2.442  6.062
auling & stacking 5.4 5.99L  5.99L
itching .3 .165 333 198 »3 .165 333 .L98
nventory 1.02 1.030
verhaad 3, (7 17 .821 .995 .29 .066 .322 .388
liscellaneous &/ .175 .073 21,8 .222 .028 .250
Total 15°T0 §.905 3.722  17.249 29,876  5.99 11.342  L.LiL 8.8L9  19.L05
»pense difference 10.47
‘alue of difalfa @$20.60 82.L0
zse 5% shrinkage . ; k.12
ross value of alfalfa 78.28
esz difference in expenses ol
ross value of pasture 67.81
alue per AUM 8.L8
"1/ Tractor cost 55¢ per hour. L7 One-fourth of aifalfa production, $20.60 per Ton
:, Man labor cost $1.11 per hour. @5 percent
Assumes phosphate applied at time of seeding and 5/ Five percent of tractor and man labor cost.

cgen applied snnually. 8/ Two percent of material costs.
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