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SUMMARY SHEETS

Jensen Unit

LOCATION

Uintah County, northeastern Utah, in Uinta Basin of Upper Colorado River

Basin.

AUTHORIZATION

Initial Phase of the Central Utah Project, including Jensen Unit, author-

ized as a participating project of the Colorado River Storage Project by
act of April 11, 1956 (70 Stat. 105).

PLAN OF DEVELOPMENT

The Jensen Unit will provide municipal and industrial water to augment

existing supplies throughout the project area and water for irrigation
in the vicinity of Jensen. It also will benefit fish and wildlife, rec-

reation, and flood control.

The main project feature will be Tyzack Reservoir to be constructed on

Big Brush Creek. Project water will be pumped from the reservoir to
Ashley Creek by the Tyzack Pumping Plant and Aqueduct and exchanged with
Ashley Spring for municipal and industrial use. Tyzack Reservoir opera-

tion will be coordinated with operation of Steinaker Reservoir of the
Vernal Unit to avoid winter operation of the Tyzack Aqueduct. Treatment

and distribution of the municipal and industrial water will be the re-
sponsibility of the water users.

Storage water to be used for irrigation below Tyzack Reservoir will be
released from the reservoir to Big Brush Creek and conveyed in the Brush

Creek channel to points of diversion. The project Burns Pumping Plant
will pump water from Green River for the irrigation of lands near Jensen

and for municipal and industrial purposes by exchange with water from
Big Brush Creek. The irrigation water, whether supplied from the reser-

voir or the pumping plant, will be distributed by existing canals. Only
minor extensions of existing irrigation distribution facilities will be
required and these will be provided by the water users. Project drain-

age will be provided as necessary. Power for operation of the project

pumping plants will be obtained from the Colorado River Storage Project
system.

Specific recreational facilities will be provided at Tyzack Reservoir.
Measures for fish and wildlife will include a fishery pool in Tyzack
Reservoir and rehabilitation of public lands as big game range to com-
pensate for range lands that will be inundated by the reservoir. Also

improvements will be made in the methods of water deliveries to the
Stewart Lake Waterfowl Management Area, permitting improved operation

of the area.



SUMMARY SHEETS (Continued)

IRRIGATION SERVICE AREA (acres)

Full service land ........................ 440

Supplemental service land .................... 3,640

Total. ........................... 4,080

WATER SUPPLY (average annual acre-feet)

Project increases in supply
Municipal and industrial use ................. 18,000

Irrigation .......................... 4,600

Total .......................... 22,600

Depletion of Colorado River ................... 15,000

Increases in salinity concentration

at Imperial Dam (mg/1)
From stream depletion. .................... 1.5

From increase in salt load .................. .1

COSTS

Construction costs (January 1975 prices, except as noted)

Tyzack Dam and Reservoir ................. $18,455,000

Tyzack Pumping Plant and discharge line (aqueduct) .... 1/9,420,000

Burns Pumping Plant and discharge lines. ......... 3,290,000

Drains .......................... 774,000

Tyzack Pumping Plant switchyard. ............. _2/121,000

Burns Pumping Plant switchyard .............. 65,000

Facilities to connect with Colorado River Storage

Project power system .................. 121,000

Transmission line to Tyzack Pumping Plant. ........ 97,000

Transmission line to Burns Pumping Plant ......... 93,000

Recreational facilities. ................. 757,000

Fish and wildlife development. .............. 43,000

Permanent operating facilities .............. 27,000

Total ........................ 33,263,000

Annual operation, maintenance, and replacement

costs (1972-74 prices) . .................. 177,000

V Entire cost at July 1975 prices except $6,000 for acquisition of
land and land rights which was estimated at January 1975 prices.

1J At July 1975 prices.



SUMMARY SHEETS (Continued)

COST ALLOCATIONS ($1,000)

Reimbursable costs

Municipal and industrial water

Irrigation
Recreation

Subtotal

Nonreimbursable costs

Fish and wildlife

Enhancement

Mitigation
Recreation

Flood control

Highway improvement
Subtotal

Construction

costs

$25,668
4,933

30,601

596
20

757
609
680

2,662

Reimbursable
interest

during
construction

(5.116
percent)

$2,338

2,338

Annual

operation,

maintenance,

and replace-

ment costs

$120
6

48
174

1

2

3
Total 33,263 2,338 177

REPAYMENT OF REIMBURSABLE COSTS (50-year repayment period)

Municipal and industrial water

Water users

Ad valorem tax revenue

Subtotal

Irrigation

P repayment-^

Water users

Apportioned revenues from Colo-

rado River Storage Project
Sub total

Recreation (State of Utah)

Total

58
16,903
8,707

25,668

11
750

4,172
4,933

30,601

1,543
795

2,338

2,338

120

120

6

6
48

174
I/ Includes payments made for investigation from Colorado River De-

velopment Fund and funds contributed by State of Utah.



SUMMARY SHEETS (Continued)

MUNICIPAL AND INDUSTRIAL WATER CONSTRUCTION COSTS AND REPAYMENT-bI/

Item
Tyzack Reservoir

Tyzack Pumping Plant
and related facili-
ties

Burns Pumping Plant
and related facili-

ties
Permanent operating

facilities
Total

Annual payment

(50 years)

Initial use
Block 1

(6,000
acre-feet)

$4,565,000

Deferred costs or sub-

sequent construction^/
Block 2 Block 3
(6,000 (6,000

acre-feet) acre-feet)

$4,566,000 $4,566,000

Total

(18,000
acre-feet)

$13,697,000

10,546,000 10,546,000

2,363,000 1,323,000 3,686,000

19,000 19,000
15,111,000 6,948,000 5,889,000 27,948,000

842,600 387,400 328,400 1,558,400
I/ Costs shown include $2,338,000 in reimbursable interest during

construction but exclude $58,000 in prepayments.
2, "Subsequent construction" refers only to Burns Pumping Plant

and related facilities.



SUMMARY SHEETS (Continued)

BENEFIT-COST ANALYSIS
(100-year period of analysis at 3.25 percent interest)

Average annual benefits
Municipal and industrial water

Irrigation
Fish and wildlife
Recreation

Flood control

Total

Negative externalities

Concentrating effects of
stream depletion

Increase in salt load

Direct

$2,055,000
166,000

24,000
88,000
24,000

2,357,000

Direct
effects

$282,000
18,800

Indirect
and

public

$17,000

17,000

Indirect

effects

$63,000
4,200

Total

$2,055,000
183,000
24,000
88,000
24,000

2,374,000

Total

$345,000
23,000

Average annual equivalent costs. ............... 1,371,000

Benefit-cost ratios

Without externalities
Ratio of total benefits to costs ............ 1.73:1

Ratio of direct benefits to costs. ........... 1.72:1

With negative externalities from increased salt load
Ratio of total benefits to costs ............ 1.71:1

Ratio of direct benefits to costs. ........... 1.70:1

PROJECT FEATURES

Tyzack Reservoir

Capacity (acre-feet)

Active ......................... 24,000

Inactive and dead. ................... 2,000

Total 26,000

Surcharge. ....................... 7,600

Normal water surface area (acres) ............. 520

Tyzack Dam
Height above streambed (feet) ............... 145

Crest length (feet) .................... 1,640

Volume of dam (cubic yards) ............. ...2,030,000

Tyzack Pumping Plant
Maximum operating head (feet) ............... 587

Design diversion capacity (second-feet) .......... 46

Tyzack Discharge Line (aqueduct)
Capacity (second-feet)................... 46

Length (miles). ...................... 11.8

Burns Pumping Plant

Maximum static head at average flow of river (feet) . . . . 52 to 195

Design diversion capacity (second-feet) .......... 97.4

5



Appendixes to the Jensen Unit, Central Utah Project, have been pre-

pared in four volumes with che data grouped as follows.

APPENDIX A
DESIGNS AND ESTIMATES

PLAN FORMULATION

APPENDIX B
WATER SUPPLY

APPENDIX C
PROJECT LANDS

DRAINAGE
GROUND WATER

APPENDIX D
AGRICULTURAL ECONOMY

FINANCIAL AND ECONOMIC ANALYSES
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CHAPTER I

INTRODUCTION, SUMMARY, AND CONCLUSIONS

Preface

Land classification is an essential part of the Bureau of Reclama-

tion s project planning and development. It involves the determination,
selection, and designation of lands suitable for profitable crop produc-
tion under sustained irrigation practices.

This appendix is a report of the procedures and findings of the in-
vestigations in determining the arable and irrigable lands within the

Jensen Unit of the Central Utah Project.

Authorization to make this classification and the supporting inves-

tigations is provided for in the Federal Reclamation Laws (Act of June 17,
1902, 32 Stat. 388) and subsequent acts amendatory thereof or supplemen-
tary thereto. The Appropriation Act of June 30, 1953 (Public Law 470,

82nd Congress), states and provides "that no part of this or any other
appropriation shall be made available for the initiation of construction
until the Secretary shall certify to Congress that an adequate soil sur-
vey and land classification has been made and that the lands to be irri-

gated are susceptible to the production of agricultural crops by means of
irrigation." The detailed survey described in this appendix to the Def-
inite Plan Report forms the basis for that certification which was accom-

plished April 8, 1971, and supersedes previous surveys and reports.

Type and Purpose of Investigations

The land classification survey discussed and presented in this re-
port is detailed in scope. It involves the examination of land features
in sufficient detail to provide the necessary information as to the ex-

tent and the degree of suitability of lands in the area for irrigation.

The specific purpose of the detailed land classification is to sys-
tematically appraise and delineate all similar lands of the area into
categories or classes and subclasses according to their power to produce

adaptable crops under an agricultural program based on sustained irriga-

tion. In addition, the land classification provides data which is essen-
tial in solving the agronomic, economic, and engineering problems associ-

ated with Bureau project planning and development.



PROJECT LANDS INTRODUCTION, SUMMARY, AND CONCLUSIONS

Land Characteristics

The soils of the Jensen Unit have developed under desert conditions.

They are highly calcareous, high in inherent plant nutrients , have weakly•

developed soil profiles, and a wide range of soil textures. They were
derived from both old and recent alluvial materials composed principally
of eroded Mancos shale and other geologic formations of the Uinta Basin
and Mountains.

The bulk of the Jensen Unit lands (approximately 86 percent) is
found on the two distinct benches or terraces located adjacent to the
Green River. The remaining 14 percent of the arable lands occurs on the
narrow tracts of land adjacent to Brush and Little Brush Creeks and a few

small tracts scattered along the low river flood plain formed by the Green
River. The soils of the benches are derived from varied parent material

of recent geologic origin. They are fine textured (predominantly clay
loam and clay), deep, and are underlain at various depths (usually greater
than 5 feet) with a cobble-gravel layer which in turn overlies the Mancos
shale formation.

These terrace soils, being derived from alluvium, have been modified

and reshaped by the Green River and have no distinct profile patterns or
horizons. Areas of deep, fine-textured soils are often in close proxim-

ity to areas of coarse-textured soils or soils shallow over gravel and

cobble.

Topography on the bench land is usually smooth with long, gentle
slopes. Gradients vary from 1 to 3 percent. It becomes rough and broken

near their lower boundaries and rough to gently rolling at their upper
extensions. A view of typical bench lands in the Jensen Unit is shown

on the following page.

The arable lands adjacent to Brush and Little Brush Creeks occur as
narrow bodies of land and are gently rolling to smooth with moderate

slopes (gradients up to 8 percent). The soil is usually deep and of med-
ium texture (clay loam). There are some residual soils, however, with a

predominantly clay profile. The topographic deficiencies of these lands
are the most distinctive characteristic. The irrigated fields are usually
small and irregularly shaped as a result of many small drainage channels
dividing the narrow creek bottom. This results in short to moderate irri-
gation runs. Many of the arable lands are located on small, side-slope

alluvial fans deposited at right angles to the major stream course.

The nonirrigated lands found scattered on the benches or terraces

adjacent to the Green River are of two types: (1) small isolated areas
with fine-textured soils developed from alluvium eroded from the sur-

rounding shale hills and (2) areas with shallow soil over cobble-gravel

layers. Both types of soils are gypsiferous.
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View of alfalfa fields on typical bench lands in the Jensen Unit.



PROJECT LANDS INTRODUCTION, SUMMARY, AND CONCLUSIONS

Soils of lands adjacent to Big Brush Creek above the Tyzack Dam site

and along Little Brush Creek have been derived from the surrounding sand-
stone formations and exhibit characteristics such as soil color and tex-

tures that are similar to these formations. Below Tyzack Dam site the
soils are derived mainly from the underlying shale formations modified

by the alluvial material eroded from upstream formations. These soils
are light yellowish-brown in color with medium to fine textures.

Drainage Characteristics

The bulk of the Jensen Unit lands are well drained. These adequately

drained arable lands occupy the higher, more favorable, topographic posi-
tions within the area. Their subsurface materials are permeable and med-

ium textured. No barrier is present to restrict ground water movement.

The present water table is deep and is expected to remain at safe depths

under project operations.

Approximately 700 acres of presently irrigated arable land have cor-
rectable drainage deficiencies. These lands occupy a low topographic po-
sition on the lower bench in the general vicinity of the town of Jensen.
Because these lands lack gradient and there is an absence of outlet chan-

nels, drainage problems have developed. An additional 10 acres of full
service land will also require project drainage. These drainage-deficient
lands have fair permeability rates in the upper 8 to 10 feet of medium-

to fine-textured materials and high permeability rates in the gravel layer
overlying the shale barrier. It will be feasible to provide adequate sub-
surface drainage to these lands .

Land Classification

The classification of lands not previously classified, lying prin-
cipally in the Gibson Gulch area, and the refinement of the 1957 classi-

fication of lands in the vicinity of Jensen and along Brush Creek were
started in the fall of 1964 and completed during the spring of 1965.
The arable lands were classed as 1, 2, and 3, while lands not capable

of profitable crop production over a sustained period were delineated
as nonarable class 6 lands if nonirrigated and class 6W nonarable if
presently irrigated. Class 5D was also delineated during the initial

survey, but after further analysis these lands were redesignated class
2 or class 6.

The Gibson Gulch area was later excluded from the unit and, there-

fore, is not included in this report.

Table 1-1 is a summary of the gross acreage classified and the irri-
gable acreage included in the Jensen Unit. This table shows a total of
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15,720 acres of land classified within the unit, of which 4,320 acres

are arable and 4,080 acres are irrigable.

Table 1-1

Summary of land classification
(Unit: acres)

Land class

Class 1

Class 2
Class 3

Total classes

1, 2, and 3
Class 6W
Class 6

Total
Rounded

Class 1
Class 2
Class 3

Total classes

1, 2, and 3

Lands

Irrigated Nonirrigated

Classified area
67

3,354
424

3,845
333

4,178
4,170

Irrigable area
40

3,180
420

_3,640

Conclusions

275
201

476

11,070
11,546
11,550

250
190

440

Total

67
3,629

625

4,321
333

11,070
15,724
15,720

40
3,430

610

4,080

Lands in the Jensen Unit are well suited to the production of adapted
crops under an agricultural system based on sustained irrigation. Most

of the lands have been fully or partially irrigated for some 75 years.
During this period most of the salinity and alkali problem areas have been
corrected by leaching, and the lands were leveled and laid out into work-
able farm units.

A drainage problem has developed in a few local areas, mostly on the
lowest terrace and lands adjacent to the Green River. With project devel-

opment and the installation of a drainage system, however, those lands
that are susceptible to reclamation will be drained, reclaimed, and uti-
lized as productive lands.

Table 1-2 is a summary of the arable lands classified in the Jensen

Unit.
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Table 1-2

Summary of arable area

Land

class Subclass

Gross

area

(Unit--acres)

Percent

of
arable

area Soil and topography characteristics
Crop adaptabllity and

land suitability
Class 1

Class 2 2s

67

2,317 55

2fc

2st

314

998 23

Class 3 3s

3t

50

28

3st 547 13

Total 4.321 100

Smooth, gently sloping lands on river terraces or benches, sandy loam to frlable
clay loam underlain by cobble--gravel zone usually below 10-foot depth. Soils
are well drained.

Smooth, gently sloping, usually located on the benches and river terraces* Clay

loam .to friable clay, profiles may contain lenses or layers of coarse-textured
materials. Most subclass 2s lands are underlain by the gravel-cobble material

at an average depth of 10 feet. Soils are underlain by shale at an average depth
of 20 feet. Approximately 7 percent of the subclass 2s lands are moderately
shallow over gravel-cobble layers. Surface soils are usually well drained but

in some instances fine-textured subsoils may somewhat restrict soil permeability.

Uneven to slightly uneven slopes usually greater than 4 percent. Located mostly
on lands adjacent to Brush Creek, Soils are sandy loam to friable clay loam,

well drained. Smooth, gently sloping lands have Irregular size and shape.

Slightly uneven, moderately sloping lands located on the higher river terraces
and small alluvial fans from side canyons and washes along Brush Creek. Soil
Is a fine-fcextured clay loam with lenses of sandy or coarse material underlain
at moderate or shallow depths by gfavelly sandy loam or cobble (approximately

21 percent). Soils are well drained. Irrigation pattern, field size, and shape
and length of irrigation run and gradient are the limiting topographic defl-

clency on most of these lands.

Smooth, gently sloping lands representing a small percentage of the arable area
usually on the river flood plain. Soils are predominantly clay. The low flood

plain area usually has restricted drainage conditions.

Slightly uneven, gentle to moderate slopes, located on benches and alluvial fans.
Soils are medium-texture d sandy loam to clay loam. Small, irregular field size

and shape is the limiting factor, accompanied by short Irrigation runs.

Most of these lands are slightly uneven, with gentle to moderate slopes located
on benches and alluvial fans. Soil data indicate a predominantly stratified

profile with surface texture ranging from loamy sand to day. Approximately
10 percent of these lands is underlain at shallow or moderate depths by gravel-

cobble layers. Coarse-textured soils account for approximately 1 percent of
these lands* Gradients In excess of 3 percent are common as is Irregular field
size and shape.

Suitable for the production of

all adapted crops.

Suitable for the production of all
adapted crops. Shallow soils with
coarse textures may require more

frequent irrigations.

Suitable for the production of all

adapted crops. Some land develop-
ment would improve production.

Suitable for the production of

adapted crops. Special manage-
ment practices may be required.
Shallow soils may tend to be

droughty and suited to the pro-
duction of good rotation pastures*

Utilized as improved pasture,

grasses, and clovers, but includes
some small grains and alfalfa.

t

Small acreage suited to the pro-
ductlon of adapted crops. Will

require special management prac-
tices.

Suitable for production of adapted

crops. Shallow, steep soils will

be droughty and require special ir-
rlgation practices. Steep gradients

require better land management prac"
ticee.

6



CHAPTER II

GENERAL DESCRIPTION

Location

The Jensen Unit is located in the east-central part of Uintah County
of northeastern Utah. Jensen, from which the unit derives its name, is

a small rural community on the west bank of the Green River. It is the
only community within the boundaries of the classified area and is situ-
ated 12,miles southeast of the Uintah County seat at Vernal. U.S. High-

way 40, an all-weather transcontinental route, passes through the commu-

nity of Jensen and the southern part of the Jensen Unit lands. Highway
40 connects the community of Jensen and surrounding area with the large

population and market centers of Denver, 325 miles to the east and Salt
Lake City, 190 miles to the west. Dinosaur National Monument is located
6 miles to the north of Jensen on State Highway 149 and 3 miles outside
the northern boundary of the Jensen Unit lands.

Physiography

The Jensen Unit lies in the eastern portion of the Uinta Basin, a

broad structural depression. The northern boundary of the basin is formed

by the high Uinta Mountains. These mountains rise gradually from the ba-
sin floor to elevations exceeding 13,000 feet above sea level. The south-
ern boundary is formed by the Tavaputs Plateau. Physical features of the
basin include mesas, benches, terraces, buttes, washes, and badlands in-

terspersed with valleys and broad flats eroded from sedimentary deposits
of sandstone and shale.

The area.is drained by the Green River, a major tributary of the Col-
orado River, and by Brush Creek, a small permanent creek that is tribu-

tary to the Green River. The Green River has its headwaters in the high
Wind River Mountains of western Wyoming. It flows southward some 150

miles to its confluence with the Colorado River. In passing through the
Jensen Unit lands after flowing through Split Mountain Canyon, the river
flows slowly northwest some 3 miles where it meanders sharply almost due
south past its confluence with Brush Creek and on past the southern bound-

ary of the Jensen Unit near its confluence with Ashley Creek.

Brush Creek has its headwaters in the lofty Uinta Mountains. Within
the Jensen Unit it flows southeasterly in a shallow alluvial depression
cut in the soft underlying shale formations. Between Brush and Ashley
Creeks there is an upland area composed of eroded badlands, flat-topped
mesas, washes, and small valleys or flats interspersed with arable lands.
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The area immediately west of and adjacent to the Green River lies on two

strath or river terraces and the low river flood plain.

Lands to be irrigated by the Jensen Unit are at an average elevation
of about 4,800 feet and range in elevation from 4,730 to 5,460 feet.

Geology

Historical

The oldest exposed rock in the Uinta Basin area is quartzite sand-
stone and sandy shale of the Proterozoic Age of the Uinta Mountain group.
The Lodore formation of the Cambrian Age overlies the Uinta Mountain
group extending from Brush Creek eastward to the Green River.

The Uinta Mountains were first formed during the late Cretaceous

time. Erosion during the moist Oligocene period reduced the mountains to
a low relief. This was followed by renewed uplift in the late Pliocene
or early Pleistocene period.

During this process of folding, uplift, and erosion in the Uinta
Mountains, the overlying Upper Cretaceous and Tertiary formations were

removed from the Jensen Unit area leaving soft shale and sandstone of the
Mancos shale formation exposed. On the mesa and bench lands of the unit,

a layer of water-worn cobbles and gravels, 10 to 50 feet thick, covers

this Mancos shale. This gravel-cobble material was eroded from the Bishop
conglomerate of the Miocene Age and consists of rounded to subangular tan,

purple, or red-banded quartzite boulders interspersed with rock fragments
from other formations exposed by earlier erosional processes.

The erosional processes include glaciers that formed in the Uinta
Mountains and descended into the several stream valleys. Three ice ad-

vances, termed "Earliest, Maximum, and Latest," are recognized and are

identified with corresponding outwash gravels and land forms present in
the area. The two strath terraces described In the Jensen area were formed

during the glaciation of the Uinta Mountains in Pleistocene time. The

widespread, gently rolling, erosion surface that forms the tops of Jeffer-
son Park, Pole Mountain, Lake Mountain, Dry Fork Mountain, Diamond Moun-

tain, and the upland area between Ashley and Brush Creeks is a remnant of
the Jensen erosional surface that has been isolated by subsequent erosion.

Younger erosional surfaces or strath terraces are some 150 to 230

feet lower than the surrounding remnants of the Jensen erosional surface

(Sunshine Bench) and 100 to 125 feet above the present stream level. The
upper terrace or Vernal surface is cut on the soft clay shale member of

the Mancos shale formation and is covered with 5 to 10 feet of boulders

and coarse gravels. The main Vernal surface probably had its origin in
the latter planation of Ashley Creek during the interglacial stage that
followed maximum glaciation in the Uinta Mountains.
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Located some 50 feet below the Vernal terrace and about 55 feet

above the present low water level of Ashley Creek is a younger erosional
surface called the Thornburgh Strath Level." It is cut in soft Mancos

shale and has a mantle of 5 to 10 feet of red quartzite boulders and

gravels. Below the Thornburgh surface is the present river flood plain.
Most of the arable lands in the Jensen Unit are situated on the two
strath terraces on the west bank of the Green River between its conflu-

ence with Brush and Ashley Creeks. These terrace surfaces have. been al-

tered through recent erosion so that much of the cobble veneer has been
removed or occurs in spotty, isolated locations as gravel layers.

Soil derivation

Soils of the Jensen Unit are derived mainly from modified old allu-

vial material laid down by stream action. Throughout the area much of

this old alluvial material has been removed, replaced, or redeposited as
recent alluvium and subjected to the soil-farming processes. The parent

material for these soils has been eroded from the Mancos shale and other
rock formations of the Uinta Basin and Mountains.

Billings clay is the predominant soil series and type and occurs ex-
tensively on the upper terrace and along Brush Creek. The Billings soils
contain very little organic matter. They vary in color from light
yellowish-brown to pale brown and are characterized by fine subsoil tex-

tures that are usually compacted. Both the surface and subsoils contain

crystals of gypsum. Soil depth usually exceeds 6 feet with the average
depth to cobble approximately 20 feet. Surface drainage is favorable,
but where fine, compacted subsoils occur, the movement of soil moisture

is slightly retarded. Billings soils that have gravel and cobble layers
which often occur in the subsoil with lenses of sandy material occur

along the outer edge of the upper terrace.

Soil types found on the lower terrace or bench include the Naples
and Green River series, with the Green River series found predominantly

on the small river flood plain. These are soils derived from the more
recent alluvial materials.

Naples soils are usually pale reddish-brown to a light reddish-
brown on the surface. Where products of weathered shale occur in the

subsoil, the color is lighter and the subsoil more compacted. The allu-

vial soils are generally deep, with a sandy loam to loam surface some 10
to 12 inches deep and underlain by clay loam or somewhat compacted clay.
A localized area has a thin surface veneer of fine, small, water-worn

gravel, and where the subsoils of the Naples series do not extend below

6 feet, they are usually underlain by beds of gravel and occasionally by
Billings soil material. Surface drainage is adequate; but where soils
are shallow or have poor topographic position, their internal drainage
may be restricted and hence they are nonarable. Both the surface and sub-

surface soils are calcareous with a zone of lime accumulation effecting

a color change in the subsoil.
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The soils associated with the Green River series are usually found

on the river flood plain with an occasional area located on the first ter-

race above the .flood plain. The Green River soils are pale brown or light
grayish-brown to dark brownish-gray, occasionally marked with darker
streaks of organic material both on the surface and in the subsoil. Both

the surface soil and subsoil are slightly to strongly calcareous. Soil
textures vary from a sandy loam to clay on the surface. The subsoil is

somewhat variable but generally consists of a compact clay. This soil is
free of gravel but has a continuous layer of grayish-brown, coarse-textured

sandy loam below 36 inches. Because of their location in low flood plain

positions, these nonarable lands are subject to flooding from the Green
River and the drainage conditions are usually poor.

A soil association and general location map is presented on the fol-

lowing page.

Climate

The Jensen Unit area has a semiarid climate. It is characterized by

wide daily and annual variations both in temperature and precipitation.
There are four well defined seasons. The summers are warm with an occa-

sional hot spell. Winters are cold and sometimes severe with a light
snowfall recorded. The prevailing winds are from a westerly direction.

Climatological data are presented in Table II-l for the stations at Ver-

nal and Jens en.

Table 11-1

Climatic data—Jensen Unit

Elevation (feet)
Temperature (° F.)

Mean annual

Extremes

High
Low

Precipitation (inches)
Mean annual

Extremes

High
Low

Frost-free period (days)

Average growing season

Number of days
From

To

Station
Jens en

4,720

45.7

106
-36

7.67

12.55

3.52
119

180
April 14

October 10

Vernal

5,280

44.6

103
-38

7.97

14.78

2.81
119

10
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Effect on vegetation

The dominant native vegetative species vary throughout the area, but
all are common to the semiarid regions of the western United States. Prom-

inent species on arable lands include: shadscale, greasewood, four-wing

salt brush, galleta grass, sagebrush, and rabbitbrush. Utah juniper grows
on the rough, broken escarpment lands, and willows and cottonwood trees

grow along the river and its tributaries.

Effect on agriculture

The small annual precipitation (7.67 inches) with only 60 percent

(4.60 inches) recorded during the growing season precludes dry farming
practices. Thus cultivation is limited to those crops grown under irri-

gation that are adapted to the prevailing climatic conditions.

Agricultural History

A Spanish expedition headed by Father Escalante crossed the Green
River 4 miles above the present town of Jensen on September 17, 1776.
Its purpose was to find a direct route from Sante Fe, N. Mex., to Mont-

erey, Calif. This is the first recorded incident of white men being in
the area. The expedition reported the area as, "a land dry and arid with
a vegetation of cactus and desert plants."

In 1825, General William N. Ashley, along with Jim Bridger and An-

drew Henry, made a fur trapping expedition into the area; hence the names
Ashley Valley and Ashley Creek.

The Vernal area of Ashley Valley was settled in 1873. Several Mor-
man pioneers settled the Jensen area in the fall of 1877 and in the spring

of 1878. They diverted water from Brush Creek for irrigation. At first
small ditches were built to serve the most readily accessible agricultural
lands adjacent to the stream.

The town of Jensen was named after Lars Jensen who settled in the

area in 1879 and who, from 1881 to 1909, operated a ferry boat across the
Green River.

Three of the four canals—Burton, Murray, and Burns Bench—as well

as several small individual ditches have been diverting water from Brush
Creek since 1878. The Sunshine Canal was constructed later. As more and

more land was developed and brought under cultivation, late-season water

shortages developed. These shortages resulted in litigation, and in 1896
the natural flows of,Brush Creek were adjudicated by court decree.

Due to the isolation of the area, the first settlers were compelled

to make their community self-supporting. The area, though still lacking

12
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rail transportation to outlying markets, now enjoys fast efficient motor

freight transportation.

Irrigation practices and requirements

Small grains, alfalfa, and pasture have been the principal crops in
the area, with alfalfa hay and pasture produced on 73 percent of the irri-
gated land. There are few immediate cash crops grown, with most crops

marketed as livestock and animal products. A breakdown of farming opera-

tions practiced in the Jensen area is presented in Table 11-2.

Table 11-2
Jen sen Unit farms

Farm type Percent

Cattle

Less than 25 head per unit 8
Over 25 head per unit 48
Sheep 8
Combination 28

General
Number of livestock 8

Total 100

The average size farm in the area is approximately 130 acres of ar-

able land supporting approximately 70 head of stock.

Most crops are irrigated by the furrow or corrugation method. On
the smoother lands with longer irrigation runs border dikes are used.
Wild flooding is practiced on the rolling, more uneven lands utilized

principally as pasture.

The crop yields per acre without and with the project are shown in
Table 11-3.

Table 11-3

Anticipated crop yields

Crop
Alfalfa
Barley
Corn silage
Rotation pasture
Permanent pasture

Unit
Ton

Bu.

Ton

AUM
AUM

Yields

Without

project
3.8

70.0

13.0

6.0

per acre

With
pro-iect

4
70
15

5
9

The diversion requirement for the Jensen Unit as determined by con-

sumptive use studies indicates a need of 3.7 acre-feet per acre at head

of canal. Preproject diversions, based on a 33-year study period, show

an average diversion at head of canal of 2.85 acre-feet per acre. Under

13
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project conditions 3.7 acre-feet per acre will be delivered at head of

canal with a few tolerable shortages occurring during the study. This
would equal approximately 3.15 acre-feet per acre at the farm headgate.

The photograph below shows alfalfa hay being harvested in the Jen-

sen Unit area.

View of alfalfa hay being harvested in the Jensen Unit area.

14



CHAPTER III

LAND CLASSIFICATION SURVEYS

Previous^ Surveys

In 1937-38 a reconnaissance land classification was conducted to de-

termine and delineate the arable lands. Presently irrigated lands were
not designated as to land class but were delineated as cultivated or

meadow. The nonirrigated lands were classified according to their pay-
ment capacity into two classes—class 1 and class 2. The Jensen Unit

then consisted of 4,344 acres.

In 1946 the Jensen Unit was classified in detail to determine the
acreage that should be included in the unit. A total of 7,207 acres was

delineated into six classes: 1, 2, 3, 4, 5, and 6. This survey included
all lands being irrigated from the existing canals.

At the meeting held April 10, 1956, at the Regional Office in Salt

Lake City, Utah, it was determined that the 1946 classification, with
minor changes, would be adequate for the 1958 report. During April 1957,
additional soil samples were collected and analyzed, and the land classi-

fication was refined and brought up to date.

The 1958 report was delayed to allow time for additional investiga-

tions of alternative project plans which now form the basis for this re-

port.

The Soil Conservation Service and other agencies have, in the past,
conducted various soil and farm planning surveys on lands of the Jensen
Unit.

Present Survey

The land classification survey discussed in this appendix is detailed
in scope. The lands of the area have been examined in sufficient detail

to determine their suitability for sustained irrigation and to provide

information for other studies of the Jensen Unit. The appendix will be
used as a basis for certification. These investigations included the
1964 detailed classification of lands lying adjacent to Brush and Little

Brush Creeks and the refinement and transfer of the 1957 classification

onto new base maps. Nonirrigated lands in the Gibson Gulch area, lying
between Ashley Creek .and Brush Creek, were classified in detail during
1964 but were later excluded from the project plan of development.

15
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Table III-l is a summary of the area classified within the present
boundaries of the Jensen Unit, excluding the Gibson Gulch area lands.

Objectives and Methods

The objectives of this classification were to separate and delineate
the arable from the nonarable lands of the Jensen Unit. The lands were

classified according to their payment capacity under sustained irrigation.

Table 111-1

Summary of area classified
Irrigated Nonirrigated

Land class land land Total
Class 1

Class 2s
Class 2t

Class 2st
Total class 2

Class 3s
Class 3t

Class 3st
Total class 3

Total classes 1, 2, 3

Class 6W
Class 6st

Total nonarable

Grand total _4,178 _11,546 _15,724
The important factors which influence the segregation and delinea-

tion of lands into different classes and subclasses are: (1) characteris-

ties of the soil, subsoil, and substrata material; (2) topographic fea-
tures; (3) drainage conditions; and (4) land development requirements.
These factors are considered as they occur either singularly or in combin-

ations as they affect the payment capacity of the land.

A sample field sheet from the Jensen Unit is presented on the follow-

ing page.

Maps^ and_ Equijmient

Aerial photographs with a scale of 1 = 400 were used as base maps.
The arable lands were delineated as classes 1, 2, or 3. Class 6W lands

are water right lands that failed to meet the minimum requirements for an
arable class but which were being irrigated at the time of classification.
Class 6 lands are nonirrigated.

16

67

2,226
256
872

3,354
50
23

_351

424

3,845
333

333

91
58

126
275

5
196
201

476

11,070
11,070

67

2,317
314
998

A, 629
50
28

547
625

4,321
333

11,070
11,403
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The classification data were recorded directly onto the photos by

the classifier in the field. The photos were then checked, matched,
checked again, and inked as permanent records. The acreages were com-

puted by planimetering these inked sheets.

Detail of Coverage

To facilitate the classification and delineation of the separate sub-

classes of arable lands, an average of twenty-five 5-foot auger borings

was made per section. The profile descriptions of these borings were log-
ged in notebooks along with other pertinent information such as : land

use, vegetative cover, percent slope, relief, depth-to-water tables where

applicable, etc. These were transferred to the photographs for a perma-

nent record.

Also in the earlier classification studies of the unit, a heavy duty,

hydraulic, earth-boring machine was used for deep profile studies and
drainage investigations. A total of 41 deep holes was dug, 31 with the
earth-boring machine and an additional 10 that were dug with hand augers.

Soil samples were collected from the 5-foot profile and deep hole

borings and analyzed at the Central Utah Projects Office laboratory. The
procedures followed for these laboratory tests are those outlined in the
Bureau of Reclamation Manual, Volume V, Part 2. In addition, 32 samples

were analyzed in the Regional Laboratory in Salt Lake City, Utah. These
tests consisted of the conductivity of saturation extract, anion-cation

relationship, exchange capacity, exchangeable sodium, gypsum content, and
particle-size analysis. The methods of analysis used by the Regional
Laboratory to characterize soils and waters are generally those included
in Reclamation Instructions, Part 517, Laboratory Procedures or United
States Department of Agriculture, Agriculture Handbook 60.

Table 111-2 is a summary of the laboratory tests of the Jensen Unit.

Table 111-2

Summary of laboratory tests

Test
Salinity—ECxlOS

Percent salt

pH paste
pH 1:5
Particle-size analysis

Gypsum
Exchangeable sodium
Lime

Number
1946

556
556

556

of samples
1964

32
1,587
1,587
1,587

32
32
32

1,587

tested
Total

32
2,143
2,143
1,587

32
32
32

2,143
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Specifications

The land classification specifications developed for the Jensen Unit

were developed in the Central Utah Projects Office with assistance from

Regional personnel. These specifications are based on a correlation of

the physical land features of soil, topography, and drainage with land
development costs, production costs, and anticipated crop production un-

der irrigated farming with a full water supply.

In general the specifications conform with those outlined in Volume
V of the Bureau of Reclamation Manual, except for minor adjustments re-

quired in the specifications to more properly typify the local, physical,
and economic conditions such as additional information regarding land de-

velopment costs.

The land development costs were established in cooperation with the
Economics Branch. Actual contact and consultation with farmers in the

area were made and used as a basis for preparing farm budgets. These

farm budgets were used in establishing the payment capacity for the vari-
ous classes.

The payment capacity per acre is shown below.

Payment

capacity
Class 1 1/$22.00
Class 2 18.00
Class 3 1/12.00

I/ Assumed payment capaci-
ties as no farm budgets were pre-

pared for classes 1 and 3.

The adopted maximum land development cost necessary to irrigate 1
acre of either class 1, 2s, or 3s land, based upon the "with" project
conditions, is as follows.

Clearing

Leveling
Structures

Total . 85.00

The maximum development costs for class 2t and 3t lands are deter-

mined by capitalizing at 6 percent the decrease in payment capacity from
class 1 and adding this amount to the total development cost for class 1,
2s, and 3s land. These computations are shown in Table III-3.

$15.
45.
25.

00
00
00

19
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Table 111-3

Permissible development costs
Land class

1
Payment capacity
Difference from class 1

Difference capitalized at 6 percent
Maximum development costs for classes

1, 2s, and 3s
Maximum permissible development costs

I/ Assumed payment capacities as no farm budgets were prepared for
classes 1 and 3.

The specifications used for the detailed classification of the Jen-

sen Unit are presented in Table III-4.

1
V$22

85
85

2
$18

4
66

85
150

3
i/$12

10
166

85
250
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CHAPTER IV

RESULTS OF CLASSIFICATION

Classes and Subclasses

During the 1964-65 investigations of the Jensen Unit, five classes
of land were delineated and tabulated. Of the 15,724 acres covered in

this survey, 4,321 acres or 27 percent are arable and 11,403 acres or 73
percent are nonarable. The arable lands include 3,845 acres (89 percent)
that are presently irrigated and 476 acres (11 percent) that are nonirri-
gated full service lands. Table IV-1 shows a summary and acreage percent-

age breakdown of the various land classes and subclasses in the Jensen

Unit.

Table IV-1

Summary of classification

Subclass
Arable area

Class 1

Class 2
2s

2t
2st

Total class 2

Class 3

3s
3t
3st

Total class 3

Total arable

Nonarable area

Class 6W

Class 6st
Total nonarable

Total Jensen Unit

Total
area

67

2,317
314

_998

3,629

50
28

547
625

4,321

333
11,070
11,403

15,724

Percent

of total
unit

15
2
6

23

1

3
4

27

2
71
73

100

Percent

of arable

1

55
7

23
85

1

13
14

100

Percent

of

class

100

65
8

27
100

8
4

88
100

Class 1 land

Lands of this class in the Jensen Unit are highly suited for irriga-
tion farming. They have smooth, gentle slopes and deep, friable, medium-

textured soils that permit deep root and water penetration. These lands
are free from excessive accumulations of soluble salts and have no sodic

problems. Because of the favorable topographic and soil characteristics
of these lands, no drainage problems are expected with project development
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PROJECT LANDS RESULTS OF CLASSIFICATION

Location and Extent

There are 67 acres of class 1 land, which is 1 percent of the total
arable area. These lands are located for the most part on land presently

irrigated near the town of Jensen on Burns Bench and on Little Brush

Creek. They are found in discontinuous tracts but of adequate field size

to qualify for class 1.

Topography

The class 1 lands are located on the gently sloping bench lands usu-
ally with gradients of from 0.5 to 2 percent. They usually have an east-
ern or southern exposure. Since these lands are presently irrigated, they

will require no additional land development. Soil erosion on most lands
in the Jensen Unit is held to a minimum and will not become a problem with

project development.

Typical Profile

These soils are stratified due to stream action which has worked and
reworked the soil material. They are deep, with the subsoil often extend-
ing to beyond 25 feet in depth where a layer of cobble and gravel over-
lies the Mancos shale formation.

Class 1 soils have good hydraulic conductivity (fragmented samples),
the rates varying from 0.28 to 0.85 inch per hour. The water-holding ca-

pacity is good, usually comprising over 6 Inches of available moisture
per 4-foot profile. The soils are calcareous throughout the profile with
little or no pronounced zone of lime accumulation.

No rock or cobble interfere with cultivation. The main variation
from the typical profile is in the soil texture of both the surface and

subsurface soils. Textures range between sandy loam and friable clay

loam, including some soils with a high silt content.

A typical class 1 profile description and soil analysis are presented
in Tables IV-2 and IV-3.

Suitability for Irrigation

Class 1 lands of the Jensen Unit are the most suitable for irriga-
tion agriculture. The soils are characteristically medium textured, per-

meable, and low in soluble salt and alkali. These soils are capable of
producing high yields of adapted crops, as evidenced by the nearly 90
years of crop production under irrigation.

The topography of class 1 lands is smooth and gently sloping. Their
low gradient and long slopes in one direction are conducive to maintain-

ing an efficient irrigation system with low labor costs. The internal
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PROJECT Central Utah

TABLE IV-2

TYPICAL SOIL PROFILE

AREA_Jens en CLASS OR SUBCLASS-

N
.0

(in)

0-12.

I

12-26.

E

3

26-60

^

f

Log

»'','.'. ."

•'.. ** t*.

f *• ' * .

^ -1*' '-* •

\ . •*'.•.

<f* * •

s <

/

"^ •

.-•

s • ' <
•...- "• . '

< .*• < .

•• • - .

•• .

k

•.'.•^"•f ••

'* * ' < ' ^.

ECxlO3

0.87

3.07

3.04

Exch. No.

^eg./lOOgn

0.36

.39

.53

Soil profile descrip+on
(Color, texture, s+ruc+ure, consis+ence, and variations, e+c.)

10YR 5/3 'brown sandy loam to loam, weak, fine crumb structure. Weakly coherent
when dry and friable when moist. Slightly sticky and plastic -when wet. VSa-oy
roots and pore spaces. Calcareous soil with no zone of lime accumulation.

10YR 5/4 yello-wish 'brown, sandy loam, single grain. Loose when dry. Loose
moist, and. nonsticky and nonplastic when veto ?-ny roots, slightly calcareous.

10YR 5/2 grayish 'broim sandy loam, single grain, loose dry; very fria'ble when
moist, nonsticky and nonplastic when wet. Few roots, low organic matter content,

good drainaMlity.

REMARKS^ Parent material: recent alluvium deposited Tsy the Green River. Slope 1 to 2 percent with a north exposure.
IrrTgated lancTuse: "alfalfa, small grain, and" corn. Variations from typical include color and texture changes within

the profile.



Table IV-3
Topical profile soil analysis

Regional Laboratory

Project: Central U-fcah, Jensen Unit

Description of Sample Location: Section 29, T. 5 S., R. 23 E.

Alfalfa field, fair stand on class 1 soil, slope 1 percent to -the north, no rock

SAMPLE
Lab. No.

Field No.

Depth, inches
Texture

SOIL
Saturation percentage
jpH, saturated paste
pH, 1:5 dilution
Insoluble carbona-bes

Gypsum m.e./100 gn-
% salt. Bureau of Soils Cup

SATURATION EXTRACT
Conduc-bivity, EC x 10^ @ 25° C.

-SL
Total dissolved solids ppm

Boron ppm
^arbonate m.e./liter
Bicarbonate m.e./liter
Chloride m.e./liter
Sulfate (calculated) m.e./liter

Calcium m.e./liter
?giesium m.e./li-fcer
Potassium m.e./liter
Spdium m.e./liter

_SAB_

CATION EXCHANGE RELATIONS
Total sodium m.e./100 ^T
Soluble sodium m.e./100 gn
Exchangeable sodium m.e./100 gn

Catlon exchange capacity m.e./100 gn
Exchangeable sodium of

cation exchange capacity %

MECHANICAL ANALYSIS
Particles .05 mm Sand %

Particles .05 .005 mm Silt %
Particles .005 .002 mm Slit f,

Particles .002 mm Clay %
Classification

-BQ5
SL-2A

_Q=12
loam

_2£L3
-Z^2

JL4
JB£d

none

^.
JL.5
-822

_.1Z

none

^16
J±a

5Z28
"6A8

_3^24

-.22.

-I.&
.2-L

Tto
^o4
_.^

-2..25-

-1.5.

-68^
JAA

-^s
J6.S
sandy

Js^a•^l.

_8of
SL-2I

_ia=2^
sdv-lr

^3^.
-8^
JC]

_hiel
none

-1.0:

1^
-3^3!K

.n
none

JL.IC
-2A

-44^c

.21.6C

J^c
j3C

-S^LC
-2.]

^&
.23

^3S
^2L

_6^

-22.C

j5^mjnii
sandy
J^an

_SQ'Z

_SL-2G

-2£=6Q
idv-lm

_22^2

JU
JL8

iiiKh
none

^_, 04

Hi
3-»030

-^
none

JLOQ.
2^3CL

38,50

-li^OO
.1S.6Q.

^20.

jAslo
Jbl

.Jtst

:*5a
^53-

_'Z^63-

^a.

-65_A
-2Q_.A

-UL
1^.0

sandy
loam
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PROJECT LANDS RESULTS OF CLASSIFICATION

drainage on the lands is excellent and the surface drainage is good. With

unit development and a supplemental water supply provided, crop yields are
expected to be increased and a more efficient rotation program made possi-
ble.

Class 2 lands

The class 2 lands of the Jensen Unit are only slightly less suited
for sustained irrigation farming than lands delineated as class 1. The

primary difference is in the soil textures, with class 2 soils somewhat

finer (clays and fine clay loams). Other deficiencies also occur, such
as coarse textures (sand and loamy sand), shallow depth over gravel and
cobble, . or minor topographic deficiencies occurring separately (sub-
class 2t) or in combination with a soil deficiency (subclass 2st) .

The class 2 lands in the Jensen Unit totaled 3,629 acres and repre-

sent 85 percent of the total arable area. The subclasses are usually
found in large continuous blocks throughout the area. Class 2 lands ad-
jacent to Brush Creek are in small scattered tracts interspersed with
class 3 or rough class 6 lands.

The topographic characteristics of class 2 land vary considerably.
Subclass 2s land, topographically, is similar to class 1 land by having
smooth to gentle slopes of 0.5 to 3 percent. Subclass 2t lands have
slightly undulating to uneven surfaces with slopes of from 1. to 7 percent
trending in more than one direction. These lands require some leveling,

but generally they are of irregular size and shape and fully developed.

A more detailed description of the various subclasses of class 2
follows.

Subclass 2s

Location and extent.—Most of the lands in the Jensen Unit area were

designated as subclass 2s. There were 2,317 acres, which is 55 percent
of the total arable area. These lands are distributed uniformly through-
out the unit. The largest continuous tracts are found on the benches ad-

jacent to the Green River in the vicinity of Jensen. There are also scat-

tered tracts of subclass 2s lands adjacent to Brush and Little Brush Creeks

Typical profile.—A soil profile description and soil analysis typi-
cal of the lands delineated as subclass 2s are presented in Tables IV-4
and IV-5. The soils of this subclass are usually fine textured. Varia-

tions from the typical profile include coarse-textured soils or soils
that are moderately shallow over cobble and gravels. Most of the soil

profiles are strati.fied and have weakly developed soil horizons. The
soils of presently irrigated lands are free from accumulations of soluble
salts. The fertility level of these soils is moderately high as evidenced

by the present yields on irrigated land.
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TABLE IV-4
TYPICAL SOIL PROFILE

PROJECT Central Utah AREA. Jensen CLASS OR SUBCLASS- 2s

l-o
~~J

(in)

0-1;

12-3'

36-6

3

I§
§

ECxlO3

0.49

.39

.39

Exch. Na.

^eg./lOOgn

0.35

.37

.35

Soil profile descrip+ton
(Colon, texture, structure, consis+ence, and variations, e+c.)

10YR 5/3, brown, sil-by clay soil with a weak fine subangular stzncture in the
plow zone. Soil consistency is hard. when dry, firm moist and sticky and plastic
nrhen wet. Surface contains many roots and pores. Slightly calcareous. Free from

stones,

10YB 6/4, light yellowish Tsrown silty clay loarn. Weak, medium su'bangular 'blocky

structure, hard when dry, very firm when moist and sticky and plastic when wet.
Pew roots and pores. Calcareous soil with no zone of lime accumulation.

10YR 6/4, light yellowlsh 'brown clay loam* Structureless, hard when dry, very

firm when moist. Sticky and. plastic when wet. Calcareous. Few roots and pores»

Roots penetrate beyond the 60-inch depth.

REMARKS^ Alluvial material derived from shale hills. Restricted permea-bility in the suTssoil. Variations occur in

soil color and texture. Irrigated land use includes alfalfa, small grains, and corn.



Table IV-5
Typical profile soil analysis

Regional Laboratory

Project: Central Utah, Jensen Unit

Description of Sample Location: Section 8, T. 5 S., R. 23 E.

Smooth 1 percent slope, no surface stones. Good stand of alfalfa on subclass

2s land.

SAMPLE
Lab. No.

Field No.

Depth, inches
Texture

SOIL
Saturation percentage
pH, sa-barated paste

pH, 1:5 dilution
Insoluble carbonates

Gypsum __ _m.e^l00^^
lt salt. Bureau of Soils Cup

SATURATION EXTRACT
Conductivity, EC x 10.5 @ 25° C.

PH
Total dissolved solids ppm

Boron ___ _ g^
Carbonate m.e./liter
Bicarbonate m.e./liter
Chloride m.e./liter
Sulfate (c&lcul&ted] m.e./liter

Calcium m.e./liter
?gnesium m.e./liter
Potassium m.e./liter

Sodium _m.e./liter
SAB

CATION EXCHANGE RELATIONS
Total sodium m.e./100 gn
Soluble sodium m.e./100 gn
Exchangeable sodium m.e./100 gn

Cation exchange capacity m.e./100 gm
Exchangeable sodium of

cation exchange capacity %
MECHANICAL ANALYSIS

Particles .05 mm Sand %

Particles .05 .005 mm Silt %
Particles .005 .002 mm Silt %
Particles .002 mm Clay f>
Classification

-Soa.

SIi-4A

-Qrl2.

-das_

~49^

Jl±2-
JS[

-lUifih-

none

-^2;
JSl
-46o-

_,10_

none

4.12

^.
2.36

T^4'

1.72

nr
768'

'Th:

^38:
_»Q3_

-s35-

-20^6.

1.7

_li._Q_

37..6
~^6

.41.8
silty

clasr_

_8lQ
SL-4E

J^r36
-cla^

f

M.^
~JA
~M
high
£SSS.

^3S.

-S6
3lfi
^5

Jl^ne
134

Io6
2.04

2.96
1.16

.06

^6
~^

_5o
-.03

^31
J=2jL56

J^2

JA.2
~^6

3̂8.6
silty

j^-1-n°-1-m

_S11
SL-hC
.36-60

clay

4374
7^

1.1
hieh
none

_.3^
IX
Al6
^11

none

2.20
.02

2.52

~2.QQ

1.20
.06
.60
~^_

l28
^01
-.3^.

-18^12.

r.9

_21.2.

31.0.

3^L
~387o-

clay

.loajti



PROJECT LANDS RESULTS OF CLASSIFICATION

Because most of these lands are located on the higher terraces and
because of the presence of a gravel-cobble layer in their substrata,

these lands have favorable physical characteristics. Their productivity
will remain at a moderately high level under project conditions.

Topography.—The topographic features of this subclass are similar
to those described for class 1. The land areas are smooth with gradients
varying from 0.5 to 3 percent with most slopes on a south or east expos-

ure.

Irrigation methods include wild flooding and border dikes, but the
corrugation method predominates.

Suitability for irrigation.—Lands of this subclass, representing a
large total acreage, have moderate suitability for irrigation. They have

smooth, gentle slopes and adequate drainage but are slightly lower than
class 1 in productive capacity because of fine-textured soils with a re—
stricted permeability or limited soil depth to gravel and cobble. With

supplemental project water supplies and with good management and crop ro-
tations, these lands are capable of producing sustained high yields of

climatically adapted crops.

Subclass 2t

Lands designated as 2t are usually found as small, scattered tracts
located along Brush and Little Brush Creeks. A few of these small tracts
are located in the presently irrigated lands adjacent to the Green River.
The 2t land comprised only 7 percent of the arable area and total 314
acres.

Typical j:)jrqfile.--This subclass has class 1 soil (Table IV-2), but

the topography is class 2. Most soil profiles have medium textures and
are low in soluble salts when irrigated or the salts contained in the

nonirrigated lands are susceptible to leaching.

Topography.—Topographic deficiencies vary somewhat and include
gradients of 3 to 6 percent, complex slopes, medium irrigation runs, ir-

regular size and shape of fields, and occasionally an undulating or un-
even surface requiring leveling.

Suitability for irrigation.—Subclass 2t lands are moderately well

suited to irrigation farming. They have yield potentials and crop adap-
tation ranges comparable to class 1 lands but are limited in their value
for irrigation agriculture because of topographic factors as described
above.

Subclass 2st

The 2st lands of the Jensen Unit are scattered throughout the area.
Irrigated lands of this subclass are located adjacent to Brush and Little
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PROJECT LANDS RESULTS OF CLASSIFICATION

Brush Creeks and near the edges of the terraces and bench lands adjacent
to the Green River.

There are 998 acres of 1st lands which represent 23 percent of the
total arable area.

Typical profile.—A soil profile typical of land classified as 2st
is presented in Table IV-4. The soils of this subclass are similar to

subclass 2s lands already discussed. They have textures finer or
coarser than class 1 lands and are occasionally shallow to gravel, cob-

ble, or shale. The soil deficiency is in combination with a slight top-

ographic deficiency.

Most irrigated lands in the unit do not have excessive amounts of
soluble salts, but where the salt content increases on the new land areas

and the partially irrigated lands, leaching is possible.

Topography.—The topographic features of these lands vary consider-
ably. They have moderate slopes (3 to 6 percent) and long to moderate
length of irrigation runs coupled with complex slopes. The undeveloped
lands have a smooth to slightly uneven surface which will require some
smoothing or leveling.

The method of irrigation practiced on the presently irrigated lands

includes furrow, corrugations, or wild flooding on the more rolling lands

Suitability for irrigation.—Lands of this subclass are moderately
well suited for irrigation. They have slight deficiencies in both soil

and topography which limit production and increase labor costs. With

proper management and through project development they are capable of pro-
ducing sustained high yields.

Erosion from irrigation will not be a serious problem on most of
these lands. Only on the steep slopes must caution be exercised to pre-

vent excessive erosion.

Class 3 lands

The class 3 lands of the Jensen Unit are less suited for irrigation

and the production of adapted crops than those designated as class 2.
They are marginal for irrigation development because of excessive defi-
ciencies in soil and/or topography. The soil deficiencies consist of
clay texture for the full 5-foot profile, shallow soils over gravel and

cobble, or moderate concentrations of soluble salt in the soil. Some
class 3 soils on the new land areas contain excessive amounts of gypsum

in crystalline form., Though these lands involve greater risks in farming
than the better class lands, they will with proper management have an ade-

quate repayment capacity.
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PROJECT LANDS RESULTS OF CLASSIFICATION

The class 3 lands of the Jensen Unit are intermingled with but gen-

erally located on the outer margins of the class 2 lands. They are scat-

tered throughout the area in small blocks or tracts. There were 625 acres
delineated, representing 14 percent of the total arable area, with 201

acres or 32 percent of the lands presently irrigated.

Approximately 10 percent of the total class 2, 3, and 6W lands in

the Jensen Unit is moderately shallow to shallow over cobble, gravel, or
rock fragments. These lands, most of which are in class 3, are scattered

throughout the unit but are found predominantly on the terraces adjacent
to the Green River. Small tracts of shallow lands are also scattered
along Brush Creek. .

A profile description and soil analysis are presented in Tables
IV-6 and IV-7 which are considered typical of the class 3 shallow lands

found adjacent to the Green River. Shallow phase soils found adjacent
to Brush Creek usually have finer surface textures and have lenses of

small, flat rock fragments at various depths throughout their profile.
Topographic deficiencies usually found associated with these lands in-

elude gradients in excess of 3 percent and small, irregularly shaped

fields. The topography of most class 3 lands, however, is very similar
to lands delineated as class 2. They either have long, smooth, gentle

slopes with gradients of 1 to 3 percent, or they have short irrigation
runs with slopes increasing to 8 percent. Small, irregularly shaped
fields are the limiting factors for subclass 3st land, which represents
the bulk of class 3 lands in the Jensen Unit. Land surfaces that are

undulating or rolling will require some leveling to improve irrigation
efficiency.

Subclass 3s

The lands delineated in this subclass represent 8 percent of the to-

tal class 3 lands but only 1 percent of the total arable lands in the Jen-
sen Unit. These lands are all presently irrigated and are located in two
separate blocks totaling some 50 acres on the Green River flood plain.

The soils of this subclass are predominantly clay throughout their
profile, as shown in Table IV-8. Most profiles are calcareous but have

no well defined zone of lime accumulation, and the subsoils are slowly
permeable. Soluble salt concentrations may be high but are not usually
excessive and are susceptible to leaching with a full water supply and
proper irrigation practices. These soils are of recent alluvial origin
and have little horizon development. Until recently, before construction

of Flaming Gorge Dam, the lands were subject to yearly flooding and sedi-
mentation. This repeated flooding has developed a granular surface if
moist and a cracked surface that curls when dry. The compacted subsoils
contribute to the slow permeability of these soils. Variations from the

typical class 3 profile (Table IV-8) consist mainly of coarser or finer
soil textures and different soil depths. Soil analyses of typical class
3 samples are shown in Table IV-9.
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TABLE IV-6

TYPICAL SOIL PROFILE

PROJECT Central Utah AREA. _Jensen CLASS OR SUBCLASS Shallow soil phase 3s or s-b

L».
IS;

(in)

0-14

I

14-22

2

22+

JS

4

5

Log

•.,^;-.

.", ••^':
•».&- o-

::.0.1'.;

•^tl'L
A . 0

01.' v ^
& ^

1-;%^
1^

6 D ' ''

t&,&&
o'.»

0 ~ .Ob
A'

0

ECxlO3

2o87

Exch. No.

\<eg./l00gn

0.29

Soil profile description
(Color, texture, structure, consis+ence, and varia+ions, e+c.)

10YR 5/3; teown sandy loam to loam, weak, fine crmnb structure to a s-fcru.c'fcure-
less single-grain soil particle arrangement. Consistency is loose, nonsticky and

nonplas-bic when wet* There are many roots and pore spaces. Surface soils are
calcareous with no zone of lime accumulation. PermeaMlity of surface soil is

rapid, moisture retention fair.

10YR 6/4, light yellcwish brown -to 6/3 pale brown gravelly sandy loam. S-fcruc-
tureless, nonstlcky and nonplastica Soil is calcareous with some coating of gravel
andcoblile fragments. PermeaMlity is fast and moisture retention usually poor or
fair depending on soil matrix composition.

Gravel coTAle layer. Soil matrix consists of loamy sand and sandy loam material.
Mixes with gravel and colsble. Gravel consists of 60 percent or more of soil volume.

REMARKS: Parent material: recent alluvium, slope 1-2 percent with a southeasterly exposure at site. Present land

use is improved pasture with alfalfa, clover grass mix in fair to good condition. Profile variations from the de-

scribed site include depth to gravel and co'b'ble, surface texture changes and subsoil matrix composition^



Table IV-7
'Cypical profile soil analysis

Regional Laboratory

Project: Central Utah, Jensen Unit

Description of Sample Location: Section 21, T. 5 S., R. 23 E.

Subclass 3st pasture, fair stand of grass and clover.

SAMPLE
Lab. No.

Field"No.

Depth, inches
Texture

SOIL
Saturation percentage
pH, saturated paste

pH, 1:5 dilution
Insoluble carbonates

Gypsum _ m.e.yiOO gm.

% saltj_ Bureau of Soils Cup

SATURATION E)CTRACT
Conductivity, EC x 10^ @ 25° C.

^H.
Total dissolved solids ppm

Boron , _ ppm

Carbonate m.e./liter
Bicarbonate m.e./liter

Chloride m.e./liter
Sulfate (calculated) m.e./liter

Calcium _m. e. /litei^
? gnee i'omm.e.Tlitir
Potaesium m.e./liter
Spdium m.e./liter

SAB

CATION EXCHANGE RELATIONS
Total sodium m.e./100 gm
Soluble sodium m.e./100 gn
Exchangeable sodium m.e./100 gn

Cation exchange capacity m.e./100 gm
Exchangeable sodium of

cation exchange capacity %
MECHANICAL ANALYSIS

Particles .05 mm Sand %

Particles .0^ .005 mm Silt %
Particles .005 .002 ma Slit %
Particles .002 nan Clay %
Classification

_8Q8
-SL-3A

_a=ilt.

idv-lm

_24.1

_8._0

lA
tieAlum

^5-

2.87
_ 8.4

3-JL2Q-
.06

jipne,

_£6c[
1.20

MJ^QL

26.60
14.00

_!L20.

A.6o_
1.0

Tto"
.11

_s22.

_8A

1.2

60.6
"24.T

2.2
12.8

sandy

1 oam



TABLE IV-8

TYPICAL SOIL PROFILE

PROJECT Central Utah AREA. Jensen CLASS OR SUBCLASS 3s

(in) Log ECxlO3
Exch. Na]

Meg./IOOgnrj
Soil profile description

(Colon texture, s+ruc+ure, consistence, and vana+ions, e+c.)

0-12. L 1.66 o.6o

10YR 4/1, dark gray. Clay surface soil with weak moderate subangular ^locky
structure. Hard when dry, firm when moist, sticky and plastic when wet. ATsimdant
roots, few pores. Calcareous. Organic content good. PermeaMlity restricted.

10YE 5/2, grayish teown. Structureless clay. Hard when dry, firm when moist,

sticky and plastic -when wet. Few roots and pores. Calcareous soil. Restricted

permeaMli-fcy.

0.)
.t>

l2-36ij L .84 .51

36-6o^

10YR 6/2, light TDrownish gray. Structureless heavy clay loam to light clay.
Slightly hard when dry. Fria^le when moist. Slightly sticky and plastic when
wet. Slowly permea'ble. Calcareous soil with no zone of lime accumulation.

.90 .46

"REMARKS: Low river flood plain nearly flat. 0 to 1 percent slopes with an easterly exposure. Irrigated land use;

Improved pasture grasses and clovers. Organic soil on the surface with organic matter stratifications throughout the

profile. Fine textures vary from silty clay to clay.



Table IV~9
Typical profile soil analysis

Regional Laboratory

Project: Cen-bral Utah, Jensen Unit

Description of Sample Location: Section 4, T. 5 S., R. 23 E.

Smooth 0 to 1 percen-b slope, no rock. Improved pasture, grasses and clover,
good stand on subclass 3s land.

SAMPLE
Lab. No.

Field No.

Depth, inches
Texture

SOIL
Saturation percentage
pH, saturated paste

pH, 1:5 dilution
Insoluble carbonates

Gypsum m.e./100 gm.
% salt. Bureau of Soils Cup

SATURATION EXTRACT
ConductiVlty, EC x 10.5 @ 2^° C.

_PH
Total dissolved solids ppm

Boron ppm
Carbonate m.e./liter
Bicarbonate m.e./liter
Chloride m.e./liter
Sulfate (ca.lcul&ted) m.e./liter

Calcium m.e./liter
Magnesimn m.e./liter
Potassium m.e./liter
Sodium m.e./liter

SAB

CATION EXCHANGE RELATIONS
Total sodium m.e./100 gm
Soluble sodium m.e./100 gm
Exchangeable sodium m.e./100 gm

Cation exchange capacity m.e./100 gn
Exchangeable sodium of

cation exchange capacity %

MECHANICAL ANALYSIS
Particles •OE) mm Sand %

Particles .05 .00^ mm Silt %
Particles .005 .002 mm Silt %
Particles .002 mm Clay %
Classification

812
C;T,-C;A

n-ip

clav

79.1

-z^.
8.2

}"n s'tn

A
1.66
8.5

1.540
.01

none

3.60
.15

19.65

-H*AL
_8.J^_

.15

3^t55-

.l^L

.88

.28

.60_

28.28

_2^1

11.2
21.4
~6^-

61.2
clay

-813
RT,-C7F

12 -^

clav

_5^J.

7.c

8.^
hlfih

-^1

.8li
8.1|

_6ZC

j.01

none

1.8s
.1^

8.^£

_5..7£

^.00

^6
_1<52

-—^

_^6c

_>QC

.51
26.2C

-l^c

_15.C

_20_.£

jy
~^A
clay

8l4
SL=5£L
3^-60-

cl.a'v.

46.4
-1^.
8.5

mediuj

rLQIt£_

.90
8.4

"746

.08

none
T.46

_.o6

9.^0

_6^32.

_2..8Q_

.10
1.60
jj.

.5^

.07

.46
15.25

_l»a.

29A
^876

~l78

30.2

clay
loam
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PROJECT LANDS RESULTS OF CLASSIFICATION

Subclass 3s lands have a favorable topography but moderate to seri-
ous soil deficiencies which limit production and thus lower their irriga-
tion desirability.

Subclass 3t

Lands delineated as subclass 3t, such as subclass 3s, are minor in

extent, representing only 4 percent of the total class 3 area and less

than 1 percent of the arable lands. A total of 28 acres of 3t land was
delineated in the Jensen Unit classification.

Lands of this subclass have class 1 profiles (Table IV-2) ; but due
to their position and size, these lands have been downgraded to class 3.
The most common limiting factors are irregular size and shape of field.
Surface relief varies between smooth to uneven, the latter requiring land

leveling to improve irrigation efficiency.

The subclass 3t lands have distinctly limited suitability for irri-
gation because of more severe topographic deficiencies than those of sub-

class 2t lands. Because of the more extreme topographic deficiencies,

these lands have higher development and operational costs than the better
class lands but have similar cropping patterns and yields. The small,
irregular tracts, however, require extra labor and management to obtain

yields comparable to subclass 2t lands.

Subclass 3st

The 3st lands of the Jensen Unit are scattered throughout the area,
mostly in small tracts. In all, there were 547 acres tabulated, repre-

seating 88 percent of the total class 3 lands and 13 percent of the total
arable area.

Typical profile.—A typical soil profile for subclass 3st lands is
presented in Table IV-8. Variations from this profile include soils that
are shallow over gravel and cobble, as shown in Table IV-6. Textures of

the surface soils vary from loam and sandy loam to clay loam and clay.

The soluble salts are low on the presently irrigated lands and moderately
high on the nonirrigated and partially irrigated areas. These salts, how-
ever, can be leached with proper irrigation methods. Similar well drained
and properly irrigated lands are relatively free from soluble salts.

Topography.—Subclass 3st lands are usually located at the outer

margins of the arable lands and form the boundary between other arable
lands and nonarable areas. The topography of these lands is determined
by their position, which is usually on ridge tops and at the outer mar-
gins of the benches and mesas. Here the soils are shallower and the to-

pography steepens into the rough, eroded escarpments of class 6 land.
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PROJECT LANDS RESULTS OF CLASSIFICATION

The topographic deficiency consits of undulating to rolling relief
with complex slopes and irregular irrigation patterns. Gradients vary

from 2 to 8 percent with changing slopes and irrigation runs trending in
more than one direction.

These limiting topographic features coupled with a soil deficiency
resulted in these lands being designated subclass 3st.

Suitability for_irngation.— These lands are slightly less suited
for irrigation than subclass 3s lands and constitute the lowest class of
arable land in the Jensen Unit. They are, however, capable of paying op-

eration, maintenance, and replacement costs and some construction costs.

The yields on subclass 3st lands are moderately high and are expected to
be improved under project conditions with the efficient use of supplemen-
tal water and proper soil management practices.

Their suitability for irrigation is evident from the 75-year history

of successful irrigation farming.

Class 6 lands

Class 6 lands are those that fail to meet the minimum requirements
for arable land in the Jensen Unit. These land areas are considered per-

menently nonarable due to one or more deficiencies in soil, topography,

or drainage characteristics and are not included as project lands.

There were 11,070 acres tabulated as class 6 lands. This total in-

eludes the rough, broken lands of the Jensen Unit. Much of this acreage
includes lands within a section that was too rough to classify but was
included in the total so as to balance each section to 640 acres during
the planimetering and tabulation of arable lands within that section.

Included in the class 6 lands is a large area of marsh land known
locally as Stewart Lake. This area has been developed as a waterfowl man-

agement area. These lands along with other low lands adjacent to the
Green River which at times are subjected to inundation were classified
as class 6 nonarable.

Soils

Since most of the delineated class 6 land are found on the rough,
broken, and rolling land areas of the unit, their soils are usually shal-
low over shale and sandstone formations that make up their parent mate-

rials. The class 6 lands scattered throughout the arable lands (usually
class 6W) of the unit have a soil profile similar to the profile of the
arable lands with which they are closely associated. On most of these
lands the soil deficiency alone is not sufficient to downgrade the area
into a nonarable land class, but it is usually accompanied by either a

severe topographic or drainage deficiency or both.
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PROJECT LANDS RESULTS OF CLASSIFICATION

Topography

Class 6 lands have a varied topography, including steep, eroded

hillsides or flat, gullied bottom lands. They are usually steep, rough,
rolling, or gullied lands that would require excessive development costs.

Class 6W lands

Class 6W lands include presently irrigated lands that fail to meet
the minimum requirements for arable land. These lands are scattered
throughout the irrigated areas of the Jensen Unit. The largest continu-
ous tracts are found on the lowest terrace or bench and on the river

flood plain.

These lands usually have both a soil and drainage deficiency. In

most instances the drainage deficiency is compounded because of their low-

lying position, 8 to 10 feet above the water surface of the river.

There are 333 acres, of class 6W lands in the Jensen Unit which rep-

resent only 2 percent of the total area classified and some 8 percent of
the presently irrigated lands.

Typical Profile

Most of these lands are derived from recent alluvium deposited and

reworked by the Green River. The profiles are fairly uniform and are
similar to adjacent arable lands. They have deep, medium- to fine-

textured soils, with occasional coarse-textured soils or soils that are

shallow over gravel. Because of their drainage restriction these soils
usually are high in soluble salts, resulting in a low productive capac-
ity. Most 6W lands on the river bottoms are utilized as pasture.

The soil profile for 6W lands located on the benches above the

river flood plain consists of a shallow soil over gravel-cobble layers,
being somewhat shallower than the class 3s and 3st soil profile shown in
Table IV-6. These soils have medium surface textures but are often high
in soluble salts, as is indicated by the data presented in Table IV-10.

Lands lying close to the Green River are subject to flooding dur-

ing the high spring runoff. These 6W lands are wet throughout the year,
with a ground water depth varying from 0 to 35 inches. Drainage and flood
control measures are not feasible, hence they are nonarable.

Suitability for Irrigation

Lands classed as 6W are presently being utilized for the production
of pasture and in some instances for limited production of adapted crops.

They do not, however, have sufficient repayment capacity for inclusion
in an arable land class.
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PROJECT LANDS RESULTS OF CLASSIFICATION

Salinity and Alkali

General discussion

Salinity and alkali problems are almost nonexistent on irrigated ar-
able lands in the Jensen Unit. A high soluble salt content is often found

on the nonirrigated and 6W lands.

Table IV-10 is a summary of the laboratory data from a cross section

of the total of 1,014 samples collected and analyzed at the Central Utah
Projects Office Laboratory in Provo, Utah, and in the Regional Soils Lab-

oratory in Salt Lake City, Utah.

Table IV-10

Summary of 1964 laboratory data

Bench lands

Irrigated
Class 1
Class 2

Class 3
Class 5D(2)1,
Class 6W

Nonirrigated
Class 2 (idle)
Class 3
Class 6

Brush Creek area
Irrigated

Class 2

Class 3
Class 6W

Nonirrigated
Class 2
Class 3
Class 6

Total samples

No. of

samples

6
254

34
26
31

76
22
55

298
81

7

47
52
25

1,014

High

0.10
.37

.21

2.28
1.27

1.30
1.29

2.50

.46

.40

.95

1.80
1.30
1.09

Percent

soluble

Low

0.03
.02

.03

.10

.07

.04

.04

.02

.03

.02

.44

.03

.04

.06

of

salts
Average

0.06

.08

.10

.63

.36

.39

.56

.40

.12

.08

.65

.33

.46

.33

PH
High

8.1

8.7

8.3

8.6

8.4

8.8
8.5

9.0

8.3
8.3

8.1

8.9
9.1

8.8

paste

Low

7.6

7.1
7.6

7.7

7.7

7.3

7.7

7.6

6.8

7.0

7.4

7.2

7.6

7.7

Mode

8.0
8.0

8.0

8.0

7.8

8.2

7.9

8.0

7.9
7.9

7.9

8.3
7.7

I/ Class 2 lands requiring project drainage and leaching.

In 1958, 16 samples were collected from five sites on newly devel-

oped lands under the Sunshine Canal. These samples, along with 16 samples
gathered in 1968, were sent to the Regional Soils Laboratory in Salt Lake

City, Utah, for additional analysis. The results, other than those pre-
viously presented wifh typical soil profiles, are shown in Table IV-11.
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Ta-ble IV-11

lypical profile soil analysis
Regional Laboratory

Project: jensen Unit

Description of Sample Location: Section l8, T. 5 S., R. 23 E. Samples J-560 to
J-^62 were taken from subclass 2s lands newly cul-tiva-fced and planted to alfalfa.

Well 35 located in sec. 20, T. 5 S., R. 23 E., Subclass 2s, alfalfa.

SAMPLE
Lab. No.

Field No.

Depth, inches
Texture

SOIL
Saturation percentage
pH, saturated paste

pH, 1;5 dilution
Insoluble carbonates

_G,Q>sum _m-e—Zl°2_ffi_
^sait. Bureau of SoilsCup

SATURATION EXTRACT
Conductivity, EC x 10^ @ 25° C.

J)H,

Total dissolved solids ppm

Boron ppm
Carbonate m.e./liter
Bicarbonate m.e./liter
Chloride m.e./liter
Sulfate (calculated) m.e./liter

Calcium m.e./liter
?gnesium m.e./liter

J-5_E2_8_

feIL35.
_o^a

A2^Z
7»9

1x3:
^Sisti^

3^50.
^ia

J^25.
-Z.-Z

1.425
"^0.

_None_

SM
_L.li

J^bdi

-aJii

AJlQ.
Potaseium m.e./liter | ^^

Sodium _m.e./liter _L_l*3i

CATION EXCILANGE KELATIONS
Total sodium m.e./100 gn

Soluble_sodium _ E-Ll_Z12^_ff-
Exchangeable sodiumm.e.JToO^'

Cation exchange capacity m.e./100 gn
Exchangeable sodium of

cation exchange capacity %

MECHANICAL ANALYSIS
Particles .05 mm Sand %
Particles .05 .005 mm Sil-fc %
Particles .005 .002 mm Silt %
Particles .002 nm Clay %
Classification

J--55C

ifeU_lc

^Q.-^2£.

~^2
z.c

_s?..

J5ie±
Ji2B£

.^1.

_aA8£
JA

_2.2.9£

IS
None
2.1C

J-3J
ZL^

_L5-»-6l

JLJll
^lli

A.
J-^4—_2^

..A6o_

~^51
_Ml

J5^13_

-3jiQ-

JA-2-.

AH
So]

_22AI

.J_-5&).

J-Z.

_Qria
-filay-

^1.
T^Q.

1A
JHgh.

-t^l
-»23.

JL.^18
JL^8

_4._230_

J-OI
None

A-S^L
jtHiys

-23J25-

-5^£5-

-.»Z5-

2Qj^Q-
_2^a

<a;
,62[.

j^zl

3^31

J,0.2i
~MS^
13

_2±dl

_2^80.

J-^
J^50_

16^5^

.^2.

J-5^0.

J^SL
16:2
25.4

_S1L

_J-5£l

JJ
J2^£
-slas

_M._5

_8^
.8.1

JH&h
-8A5

_,2_5

AJSg
_LJ

^35Q
_1.05

None

.3_._00

^
_sSi5

-2Z^15

_L35
^15

^5^2Q
-6^2

^53
J=Al3
J^to

jS^.

^3

JA^2
.i!^e
14.0

_17_«0

^il

J^562-
XL

36^60-
clay

^8A
-8A
_8A

iaed±iu
12 .A

-^2.

!^Z5Z
JLA

[&466:
1_.52

_Npne

_2^
None

L71.12

22^n8.
23^00-

^M.
\2&^-

-22-

H.6CL
7.50
4,20

16.44

-2lbA
-n

^Q_
-5ii8.

^al
_30^0_

_£iGL.
]_/ Difficulty due to flocculation.



Table IV-11 (continued)
Typical profile soil analysis

Bcgipnal_ I.^boratory_

Project; Jensen Unit

Description of Sample Location: Section l8, T. 5 S., R. 23 E.

Sample location: subclass 2st idle lands. Rolling land between washes.

SAMPLE
La.'b. No.

Field No.

Depth, inches
Texture

SOIL
Saturation percentage
pH, satara-bed paste

j)Hi_3_l5_di±Etl£!L
Insoluble carbona-fces

Gypsum _ _ m.e./100 ga.

% salt. Bureau of Soils Cup

SATURATION EXTRACT
Conductlvity, EC x 10^ @ 25° C.

J?H
JTotal__dissolved solids _______£3SL

Boron ppm
Carbpnate m.e./liter
Bicarbonate m.e./liter
Chloride m.e./liter
Sulfate (cftlcul&ted) m.e./liter

Calcium m.e./liter

JfcjgieB^m_ Ei£_Zm£;I_
Potassiumm.e~7liter

Sodium m.e./liter

SAB

CATION RELATIONS
TotaTsodium^^^'^'^^^^^m.e./IOOgiT

Soluble sodiam m.e./100 gm
ExchBngeable sodium m.e./100 gn
Ca-bion exchange capacity m.e./100 gn
Exchangeable sodlum of

cation exchange capacity _ _ %
MECHANICAL ANALYSIS

Particles .05 mm Sand %
Particles .05 .005 mm Silt' %

Particles .005 .002 mn Silt %
Particles .002 nm Clay %
Classification

Jr5^1
_181

-2=12.

_C1_

_^^
J^~87T

.High...

5.06
^5-

5.^682]
_LAJ

AJt25-
^22.

Jicaie-

-3^90-

None.

-SLJZ5-

£S^£Q~

3*15_

-J^-
32^55-

~j-56k

M
A2r3f

I

163
~8^
-87c

JIlgI]
_i£^

^32

_La6lC

-z^
-£»A2
-z-££
Ame
^.SE

-l£L2Q
-SQ^jS

-22^
.£2*1Q

^2£
A9^Q2

__&.54__2^

.3^2&.

-L^39.
J.±8CL

ISii
10.4

16.0
i3_A_

_2^1.
25.4

_8iL_

Jl.l

-2^32.

.S-5^L

^
36^60.

-L.

3_4H
Al
-8.i

Jiigh-
11.9_0_

^15.

L5.ZZ1
^J.

i^ai
-Q^fiQ.

J'fcmfi..

3^.
15^-12-

J^JZ.

22^26.

£SlJA.
^5£

]£^2k.
2±.

11-^60-

1.8l| 3.00
J^i±3j

12.0|

"̂Ml
~^l

TTiTT
inn
^SlCl.

11^62.

22.0_

1Z:
J.6,.2.

51.6_
_^_
24.0

_SUi.

~^M
J^

.0_-12

L

42.5_

3^1'M
JElgh
_None

-ffl

_^Z66
_L^2

-632
-^6

J*IQH£

^3£
-^6

3^22

^b
-^M

->2fi
^Jh
-Jt

^53.

^03.

_s-5-0

I6ZA

J^o

165
^2^
ZLl

-2CT

-S1L

J-567

JA
l&d^

J^

47,2
-Q.o

AI
High
ifone.

.09

_^£l
-LA.

J^-
^3£i.

JSQBfi-

3^t6-
^l6_

-1^2-

JL^.
_L^_

^nL
J_*2Q-

^_

-^a-
-*Q6-
^&:

12±8l_

_3-_.1_

10.8

s^~^L
~25^T

-£iCl

-^68.
J^.

36=60.
J^

A5A
-l^L
~M.

J&^L
J.ii^l.

-^20.

-2^22.

-z^z.

-2-^3ll-
^15.

JSkme-
J^££L
J'feme_

3^&L

31.86
A^l.

-j-a.

_1^6o_

-A

-^33-

^JJ
~^s

IS88

JA^.

l6A
^lll
1^"
23.2

iHL-
I/ Difficulty due to floccula/bion.



Table IV-11 (continued)
riyplcal profile soil analysis

Regional Laboratory

Project: Central Utah, Jensen Unit

Description of Sample Location: Section 19, T. 5 S., R. 23 E.

Subclass 2s, good stand of alfalfa.

SAMPLE
Lab. No.

Field No.

Depth, inches
Texture

SOIL
Saturation percentage
pH, saturated pas-te

pH, 1:5 dilution
Insoluble carbonates

_GY]3Sum__m. e . /J^_®_
% salt. Bureau of Soils Cup

SATURATION EXTRACT
Conductivit77 EC x 10.5 @ 25° C.

_£H.
Total dissolved solids ppm

Boron ppm
Carbonate m.e./liter
Bicarbonate m.e./liter
Chloride m.e./liter
Sulfate (calculated) m.e./liter

Calclum m.e./liter

?gneBium _m. e . /1^'ter
PotaBiTamm. e. TlTter

_Sodium ^ ________m.e^Jl^er

_SAB_

CATION EffiHANGE RELATIONS"
Total sodium_ m.e./100 gn
Soluble sodiam m.e./100 gn
Exchangeable sodium m.e./100 gn
Cation exchange capacity m.e./100 ga
Exchangeable sodium of

cation exchange capacity %

MECHANICAL ANALYSIS
Particles .05 mm Sand %

Particles .05 .005 mm Silt %
Particles .005 .002 mm Silt %
Particles .002 nan Clay %
Classification

OQ2_
SL_-1A,

_0-10

_clay_

"56:0]
~HQI
13

M^-
_None

,06]
AH
JJ26]
.^u

None

37^1
->36j

_^5^J

_5^36_

.J^L.

^m-
-1^6.

_J^2J

Jto3
,SL-FE

J=0r36
day

31il
.8.0

~M
mediun"

Jipne

J.^6
^.3
~M
N̂one

-27%

J^52
-1Q-.Q1!

_5^8
_3_.-52

-*12

A^A
-2U

"T'w

l8o4
_SL-.3£

36-_6Q_

claXL

:38.3:
-2^2.

Al
me dim

None

-ItlO.
"S-I

Z880
~^s_

None
2.20

-A
JJ^L

JL^-
^.28

,08
^.76
J^L

^Sai—*-M—^25-
-^12-

Aj
-l&^Sj

_3.AJ

-2Q-A-

Jjfl^J
-IxZ.

_35^J
clay
loam

_^
^51

J,i«.&6

AJi

3£tA
-31^

^-27^
loam t
d 1m

^22.

^-73-

-llt^SQ.

-5^0.

-ljj-^2.

32^2-
~J2^L

_31^Q-

) clay
_lQam

4;



Table IV-11 (continued)
Topical profile soil analysis

Regional laboratory

Project; Central Utah, Jensen Unit;

Description of Sample Location: Section 13, T. 4 S., R. 22 E.
Subclass 2t, fair stand of alfalfa. Rolling land with short irriga-fcion runs.

SAMPLE
Lab. No.

Field No.

Depth, inches
Texture

SOIL
Saturation percentage
pH, saturated paste

pH, 1:5 dilution
Insoluble carboaates
Gypsumm.e.JToOgsT.
% salt. Bureau of Soils Cup

SATURATION EXTRACT
Conductivity, EC x 10^ @ 25° C.

.£H-
Total dissolved solids ppm

Boron ppm
Carbonate m.e./liter
Bicarbonate m.e./liter

_Chloride _m.e./ljter
SuLfate[c&l&^A:teSa-e-71iter

^alcium _ EiliZmS?.
Magnesium m.e.Tlitir
Potassium m.e./liter
Sodium m.e./liter

SAB

CATION EXCHANGE RELATIONS
Total sodium m.e./100 gm
Soluble sodiam m.e./100 gm
Exchangeable sodium m.e./100 gn
Cation exchange capacity m.e./100 gn
Exchangeable sodium of

cation exchange capacity %

MECHANICAL ANALYSIS
Particles .05 mm Sand %

Particles .05 .005 mm Silt %
ParfcTcIes-- 7005" -;002 imn Silt %'

Particles .002 mm Clay f>
Classification

^15-
SL-&JL
_a-i2_

.&1SSL.

A8^8_
^LQ.
JVL

none

^5iL
_8^L
IsE
.01

none

A^70_
I.HL

2^Q2_

AS
1^0.
-A
-A4.

-^

-^33-

-»02.

-*31-

12^88.

_iZ:

24.0
3^A.
-2A.

-2ZA.
clay

-Inam-

-Sl£
-S.L-6E.

_12-2l).

-£lay

52.2
~^Q

~M.
low

none

-^t
-8^
356
none

none

i^Z8
_.12

_2^4

jU8
-1^28

^s.
^56
15

._.35

^03.
_._32

_23^12

.15

_21^2.

3Ut
-aA

ALA
clay

^^
_SL=6i
_24-6c

ILI^IAJ

Jn^
^2
JL^
Jffl

-none

j£
l^f
3^
^1;

-none

-a±^

^
-2^

-1^
-LsM

^£
^&
^!

-^
_.o;

^12
_20_.£

J-^

-25_t£

35^
-2J:

_3^f
cla;

jLQaLn

It-
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PROJECT LANDS RESULTS OF CLASSIFICATION

Specific problems

As indicated by the laboratory results in Table IV-10, some locally

irrigated areas (5D lands) have developed a salinity problem where inade-

quate drainage conditions exist. Where this problem can be corrected by
project drainage, these lands were determined to be arable (class 2).
The 5D lands not subject to reclamation were redesignated as class 6W
land.

A small acreage of nonirrigated arable lands in the Jensen Unit has
excessive salt and occasional moderately high pH. The long history of
irrigation of similar soils in the area shows that leaching of the saline
soils is. feasible. Additional tests also verify this.

Some localized areas of irrigated land also contain moderate to high
amounts of salt. These cultivated areas are only partially irrigated and
are allowed to become idle whenever a dry year occurs or they are allowed

to become dry during the late irrigation season when water is in short
supply. This practice allows the salts to accumulate near the surface

during certain seasons or parts of an irrigation season. This condition

can be corrected with proper irrigation practices and an adequate water

supply throughout the irrigation season.

Quality of Water

Source

Some water for irrigation of Jensen Unit lands will be diverted from
Brush Creek, a small mountain stream whose headwaters originate high on

the south slope of the Uinta Mountains. Its source of water is from snow-

melt and mountain springs. Spring runoff and winter flows will be stored
in Tyzack Reservoir. Water will also be pumped from the Green River

through the Burns Pumping Plant to the lands in the vicinity of Jensen.

Suitability for irrigation

Natural Flows

The water stored in Tyzack Reservoir or pumped from the Green River

(Table IV-17) is of excellent quality for irrigation of lands in the Jen-

sen Unit. Water analysis data from the five sampling sites on Big Brush
and Brush Creeks are presented in Tables IV-12, -13, -14, -15, and -16.

At Stauffer Chemical Company's diversion 4 miles above Tyzack Reservoir
on Big Brush Creek, the highest electrical conductivity reading for flows
during the irrigation, season was 380 micromhos per centimeter with a

sodium adsorption ratio of 0.10. The data collected during the nonirri-

gation season show slightly higher values. This is expected due to the
low streamflows and higher concentrations that occur during the winter

months.
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TABLE IV-12

QUALITY OF WATER
NAHJRAL FLOW

Sampling Site Localion Bie Brush Creek at Stauffer Chemical Company

Lab.

No,

Field

No.

Sampling
Date

2-1-67

7-28-67

S-30-67

3-27-67

^-28-67

^.-5-67

L-l-6?

10-^-66

L0-27-6(

5-2-66

1-28-66

S-TO-gg

^-26-66

4.-28-66

3-23-66

L-26-66

LO-5-65

3-?0-fi5

r-2?<ci

S-25^5-

:i-28-65

V.-SQ-fi?

ECxlO6

@25°&

243

231.

117

-16-

231

312

-312-

l8o

_300.

272

?te

295

gq

JLL2.

52lt.

438

?70

38o

291

nn

-1ZL

lt12

PH

7.9

7.7

J^-i.

7.5

8.1

j3,2

8.2

B.h

j3^_

7.9

7.9

j^S-

7.^

7.8

8.2

8.0

8.5

8.2

-AA-

8.2

7.8

-^5--

Total
dis-

solved
salts
ppm

J-33_

J^Z-

_8S_

J2-

142

177

_lM-

-33-

J£L

^1-

-2QZ-

J.E-

66

-83-

360

_2Z1.

-228.

s??

JJQ-

76

_L2T

-255-

Boron
ppm

Sodium
Adsorp-

tion
Ratio

0.1

_^_

jl-

_-03_

None

_ll-

^L

_^

-^1

_tl.

-^1.

-.1-

J.

J.

-«i

.1

^L

^L

^L

a.

J.

^L

Sa-bu-

ration
Index

-1.3

+.2

-^6

J^A

+.1

+.6

_L>1

-±>£

-±^L

-1.3

^£
-^A

^5-

-±^

Equivalent Weights

Gage
height

3r estl
mated
flow

E-20

E-15

E-50

3-125

E-15

B-8_

E=8.

S-l£-

3=12_

B=1Q_

a=6-

ELA-

S -TO

i-25-

El-'L

Ej-^L

B^m--.

}H
0.07

M
-Ifi

IH
l.?8

SH
_^a.

SH
J-L

Equivalents per million or milhequivalents per h+er

Cati

^a -

o.6o

1.70.

2.22

2.12

.86

2.10„

JLAJ

2.?7<

2.lit ]

.70

1.38 I

'i.lj.7

4.1t?.

^.881

?.q?

1.?8|

-?&J

1.1fl|

-2-53-

20.0

Mg

0.22

_,88

1.20

_1.DO

1.10

1.24

j^a

-^51

.80

.^t.

-•-33-

^i.

-^2-

1.71

122

3ns

No

0.02

.o6j

^.uj

^oaj

-^.034

_^zJ

-^274

_J£j

^IQj

-.Qlti

_^36J

^2b\

_^22j

_^aJ

-13-1

^1&J

-̂U3-1

.191

230

K

_0.02

_.02

.01

_^2

.02

.01

^02

•o?

^02.

.02

-.03.

.(»

^oa

.06

^30-

_.02

_^1£

_SQ-

-n?

39.1

A[

COs

Bone

None

None

None

o.oU

.0^1

None

Jfone

None

None

JIoneJ

J'lone

None

-^L6i

JSone.

-I? I

Jtnns

J?nne

^21.

30.0

HCOs

o^6_

2.25

^.21

2A1-

1.88

2.97

2^3-

2.80

2.79

,88

1*2S-

t.07

2.57

2.03

2.66

l.qo

^s-

1.?!+

P,It!i

61.0

3ns

Cl

0.03

.Oh

_.05_

.09

-t03_

.08

.04

-^os_

-^23-

jSl.

.06

.01

^Q-L

-^Q-

^u.

-o?

Hnnfi

--03-

^n-

35.5

S04

0.17

.37

.28

-J^-

_^IL

.^
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TASLE TV-lh

QUALITY OF WATER
HATURAI, FLOW

Sampling Site Locofion Brusl-i Creek at Sunshine Canal

Lab.

No
Field

No

u
' q

A.

1
^_

_5_

A.

_3_

-2.

1

Sompiing
Date

8-2-68

^1=68_

6-lt-68

11-13-6

8-28-fi7

.7-^1-fi7

7-3-ST

S-26-fi7

lt-26-67

4-^-67

EC x 10'
@E5°C

4S 5

_285_

aiir

'679

-Asa-

Un)

.339

-25fi-

Wl

838

PH

8.0

8.1

7.9

_8^_

7.q

8.It

7.7

7.7

8.1

8.0

Total
dis-

solved
solts
ppm

S82

-ui.

j^r.

'iOO

.305-

WQ

- £31-

-191-

In?

612

Boron
ppm

Sodium
Adsorp-

tion
Ratio

0.2

_tl

^1

^3-

.2

.?

.?

_£_

.^

.It

Satu-
ration
index

_t0^!_

.±.1

-.1

j^S_

J^3-

^fi-

-.1

_-^3_

+.fi

+.7

Equivalent Weights

Equ iv d Isnls per miilion or sniiSisquivolGnls p@r iitsr

Coti

Co

S.qo

1.9S

1.92

JLAL

3^2}s_

^. 31

3.14.7

Zil5_

3A.

5.44

200

Mg

l.W

1^12.

^.52.

2.61

1.7?

l.?8

-Q7

.66

S.l^i

^.20

'122

sns

Nd

JL3Q.

.21

_^^|_J3£.

-3£-

-^ 23.

.19

.^2

.86

230

K

o,c»

.?0 I .Pit

_,02_

_J3£.

_A
.pit

.ns

.0^

.0.5

.06

39.1

i\

co i

lone

Nfone

['Tone

'(Tone

3..16.-

Ekme-

.jone

tone__

fcne.

300

HCO,

2.51

1.79

l.6o

A8

2^_71

3.20

1.6U

1.4q

2.86

^.4-i

610

jns

01

0.07

^Qi

.02

.16

.06

.10

__.Q2J

.06

^i8_l

_.20_

355

so.

2.1^

1.1A

.99

h.zo

S.'A.

2.7^

1.48

^J-L

5.90

480

TABLE IV-15

QUALITY OF WATER
HATOBAL FLOW

Sampling Site Localion Brush Creelc a'bove Burns Bench Canal

Lab,

No.

_523-

Field
No.

-51-

-52-

-51.

-50.

Aa

_48_

-M-

_M_

-te-

M
-M_

4a

in

to

-32_

ji8_

31

Sampling
Date

3-23-61

1-2'5-6(

10-S8-1

9-29-6'

B-u-6-

7-22-6'

6-2?-6[

'5-25-6'

lt-Sq-6'

a-iit-6'

IQ-SS-f

10-7-6'

9-S-6b

7-S9-6J

7-1-64

5-9-6^

?-26-6i

EC x 10'
925-C

834

Jli

6l8

578

_5&L

.331

sn

SlA

68^

^885

JZ58

550

582

_42i

Vie

351

27S

pH

8.0

8.1

8.3

_8A

8.4

8.1

8.',

8.1

8A

Ai
8.2

8.5

_8^

Ai-

8.6

J^l.

8.3

Total
d i5-

solved
salts
ppm

643

-551

teg

.-328

tee

208

J32.

.268

Itq8

,622

548

J^L

397

334

£87

250

163

Boron
Ppm,

Equiv

3odiu;
Adsori:

t ion
Ratio

0.6

^L

_.4

_A

_.5.

-tl

_^2.

^a.

_^_

^L

_^

_^.

_d.

_.!

.3

.3

-A
ent W

SB-tU-

ratlOD
inau

0.6

+.3

+.7

J^6

+.9

+.9

41.0

+.9

-+.£

+.3

ihts

Equiualents per miition or milliequivalen+s per liter

Cat

Co

8.1t6|

^.34

5.9'

5.5'

_^.8C

A.8^_

J^SOl

J^3

^iT

Aii^

-i-S

_3.^e|

-a^icL

^•2d-

3.1EJ

_2.6;

_e.i4,

EO.O

Mg

1.62

.51

.43

3.17

3.81

2.95

2.12

2.SO

1.62

1.24

.83

.46

12,2

>ns

Na

1.15^

1.08_

.72

.60

_.80_

.60

.20

.2?

•q^

1.48

.91

.55

_-55

.te

•51_

.25

.72

230

K

0.06

.05

.Oil.

.10

.05

.06

.02

.02

^06.

.07

•o6

•o4

.05

•o4

.03

.03

.02

39.1

Anions

co,

None

None

0.06

.19

.11

.13

.11,

JSLO&S!



TABLE IV-15 (Continued)

QUALITY OF WATER
NATURAL FLOW

Sampling Site Locnlion Brush Creelc atove Bums Bench Canal

Lab
No

619

Field
No

36

_S5_

3li

-33-

1&

31.

%A

%

2q

28

27

-25-

-2't-

2.-\

22

21

20

19

18

16

17

-15-

14

_13_

.12-

^LL

-UL

_s_

_&-

_2_

_6_

_5_

_L

_i.

9

Sampling
Dale

q-12-614.

lt-?7-filt

^ -1.0 -f.lt

1 -m-ft>

lo-ll-g

10-2-61

9-5-61

B-i-61

6^29-Si

6-1-61

4-26-61

2-8-61

12-S1-6

11-22-6

10-21-6

9-1^-60

8-2-60

7-1-60

6-2-60

•i -1-60

U-12-fio

l -?7-ft)

10-2Q-5

q-Sq-'jq

0-2-59

•j-ja-w

7-7-w

fi-3-?o

5-8-59

4-11-59

S-t-59

Ifl-29-5

9-2-58

7-1-58

5-28-56

EC < 10°
@E5°C

73 It

7ci1

837

7^7

ITS^i

Sh&

718

52:i

515

m
701,

725

7iq

788

_6U_

590

_3ae_

_483_

T,tT,

c,^

M3-

fi78

1687

glrt

f,w

•i2Q

570

?7?

ImU

6o8

688

) SB',

561t

517

262

pH

8.0

8.?

8.2

7.0

7.It

7.5

7.6

^L.5-

7.6

8.1

7.6

8.2

_8^_

7.9

8.2

8.^

8.2

8.1

7.8

8.fi

6.2

B.fi

-z>s-

7-9

j3^-

7.8

8.?

7-9

7-7

8.^

8.1

Q.k

8.1

-8A-

7.9

Total
dis-

solved
suits
ppm

w,

sta.

6l8

-55S-

1588

638

538

_353-

^49

_236_

^9'i

-613-

Aaa-

554

;i94

199

263

iin

205

387

319

U73

-'03-

irfto

It39

3^3

396

_LS?_

yff,

IUA

498

4l4

381

3W_

167

Boron

ppm

0.SO

.07

.20

-.02

,-L5

.Qfi

-^22

-.03

->15

_^£

\1

Sodiurr

Adsorp
tion

Raho

o.l*

.A.

.5

^_

.7

^IL

_.5_

•^

•^

_.3_

_-L

_^_

_A-

.5

-.3-

_A.

.8

^3-

,2_

^IL

^2-

^6-

_A-

a.

3.

^lj_

^3-

3_

.6

.5

.5

_A.

.5

_»£_

Satu-
ration
index

40.(

^i

+.(

+.1

+,t

+.^

+.]

_±1;

_t^

+.£

+.:

_>^i

+.(

_±^

+.(

+.1

+.(

^tU

+^

+1.;

^

_t»;

_t^

+.;

_t^

-±^

+.(

+.'

_tA

Jtu

-±t;

-.]

Equivalent Weights

Equivaients per mliion or mitnequivalents per liter

Col

Cn

lt.68|

JL^I

b..66\

4.27|

l6.V\

5.95]

4.201

3.l6|

^.•58|

2.351

4.te|

^. w\

4.76|

it.goj

4.28|

:i.Sl|

_2^4at

2.961

S.271

?-?fil

3-2?|

-3^511

It.2q|

J^2£

3-3'i]

?-7'

l,Bn|

9-7^

2.qo[2.

^i.54|

T,.OT\2.

^.^\

2.9SI

l.q^lj

4.lt8]

200

Mg

2.74

1.07

i,. w

?.l8

^. ?

2.73

3.06

1.83

1.51

.95

S. 58

1.M

2^2

^.11

1^6

2.^9

1.05

ItlO

A
2*Q£L

1-?2

p-glt

2LA&

y.n-j

i^a.

2.03

^j£.

UA.

2.67

1.13

2.45

2^6

us
-JtZ

^.OB

122

}ns

No

0.81t

.85_

1.07

.68

2.2'

^?8_

^3_

A
.48

•n

.84

1.2T.

_^0_

.93

jSL

.70

.31

_.53_

.28

_^



TABLE IV-16

QUALITY OF WATER
NATURAL FLOW

Sampling Site Localion Brush Creek at Burton Canal

Lab.

No.

Field

No.

12

11

10

3_

8

_z.

_6_

5

A-

_3_

2_

.1

Sampling
Date

3-2-68

f-1-68

5-4-68

, -7-68

i-2-68

Ll-^-6?

3-28-67

f-^1-67

r-?-&7

J-S6-&7

t-26-67

t-3-67

ECx 10"
@ 25" C

453

311

237

541

803

726

W2_

-53Z-

383

281

617

866

pH

8.3

8.0

8.0

8.1

8.0

_8^L

6.^

7.6

7.6

7-q

8.It

7.9

Total
dis-

soived
salts
ppm

304

195

173

367

625

545

-32Z-

-3J5-

2£2^

S.W

A53-

686

Boron

ppm

Sochim
Adsorp

tion
Ratio

0.3

.2

.2

.3

^3_

.5

.?

.?

.^

.2

.h.

.ci

SBtu-
ration
index

+o^L

+.1

-.1

_±^6_

+.8

_+.9

+.7

+.1

-.2

+.q

+.7

Equivalent Weights

Equivalents per million or mi I !i equivalents per liter

Cat

Ca

3.1fl

2.08

1,78,

3.60

5.79

4.. 54

?. bo

?.7'5

1.22-

2.^2

lull

;;.OQ

20.0

Mg

1.56

1.06

.6o

2.06

3.28

2.92

1.68

1.75

-1.11

.78

S..W

3-It3

122

3ns

No

0.41

•30|

.l8|

.52

.711

.Sql

•4o I

•EA|

-^5-

.21

.72

1.01

23.0

K

0.03

.03

•os

.pl)

•oc

.oe

.Oil

.Qi)

.0^

.O'i

.07

.07

39.1

A

co,

0.331

None I

None

None;

Hone

.191

-•flat

Hone I

None

None.

^21.

JSbnfi.

30.0

HCOs

2.3-i

1.8;

l.u

2.81

3.81

?.Q3

2.6'=

2.67

l.w

l.gil

2.71

^..^

61.0

3PS

Cl

0.05

.02

.01

.09

^i6_

.16

.12

.12

.04

•O'i

.10

.2^

355

so,

2.73

1.62

1.13

3.32

3_^6

5.0^1

2.66

^.w

s.^o

1.67

4.ST

6.8s

48.0



PROJECT LANDS RESULTS OF CLASSIFICATION

The sampling site on Big Brush Creek north of Vernal (Table IV-13)

was utilized to indicate the quality of flows into Tyzack Reservoir.

The values obtained here indicate water of excellent quality. The aver-
age electrical conductivity was 336 micromhos per centimeter and the
SAR was 0.14 for water in Big Brush Creek during the irrigation season.
Values were found to be higher during the nonirrigation season. Tables
IV-14, -15, and -16 indicate the quality of water at the major diversion
points downstream from Tyzack Reservoir.

Irrigation water will be pumped directly from the Green River and
utilized on the bulk of Jensen Unit lands. The quality of Green River
water during the irrigation season (Table IV-17) indicates that it would
have no .detrimental effects on project lands or crops adaptable to the

area.

The average electrical conductivity value for the irrigation season

was 473 micromhos per centimeter as compared with 674 micromhos per cen-

timeter during the remainder of the year. This is somewhat higher than
what is expected in Tyzack Reservoir on Big Brush Creek.

Return flows

Major diversions from Brush Creek occur some 11 miles downstream

from Tyzack Dam. The intervening lands are irrigated by many small di-
versions with some return flows accruing to the stream. It is expected

that with the slight increase in irrigation under project conditions the
quality of the mixed flows in the reach of Brush Creek above the last di-
version would be entirely suitable for irrigation of the Jensen Unit lands.
The return flows accruing from irrigation of the small tracts of land
along this reach are not expected to change the quality of Brush Creek
water significantly, as indicated by present conditions in Tables IV-14,
-15, and -16.

Based on a farm irrigation efficiency of 56 percent for the unit
lands, the water supply will be increased by a weighted average of 44
percent above normal irrigation requirements to allow for surface, lat-

eral, and deep percolation losses. With an average electrical conduc-

tivity of approximately 450 micromhos per centimeter for the irrigation

water, about 6 percent of the water entering the soil is required for
leaching purposes and for maintaining the electrical conductivity of

the soil solution at the bottom of the root zone at 8 millimhos per cen-

timeter, a safe level for the type of crops to be grown in the area. Of
the 44 percent increase in the water supply to take care of losses, about

14 percent is allowed for deep percolation, which more than offsets the
leaching requirement.

Below the last major diversion at Burton Ditch, Brush Creek is made

up almost entirely from return flows during the irrigation season. Data
gathered from a sample site near Jensen and presented in Table IV-18 show
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TABLE IV-17

QUALITY OF WATER
NATURAL FLOW

.sampling Site Localion Green River near Jensen

K

Lab.

No
Field

No,

Samplsnc
Dale

3-23-61

1-25-61

.0-28-6

9-29-6^

8-31-6.

7-:

6-23-6

S-25-fi

li-W-h

2-5-65

LO-28-C

10-7-6

q-2-64

7-29-6-

7-1-64

6-9-64

5-26-6.

5-12-6.

4-27-6.

3-30-6.

2-5-64

7-13-6;

6-29-6:

5-15-6:

5-1-62

4-17-6:

.0-31-6

10-2-6:

3-5-61

3-3-61

5-29-6:

5-1-61

i-26-6]

2-8-61

2-21-6

1-22-6

EC>10
9 25° 1

605

690

589

688

526

i-31

205

-m
507

670

692

705

708

661

307

288

245

492

503

_639

658

469

353

256

330

580

582

598

876

749

331

282

560

632

846

728

PH

8.1

8.5

8.8

8.4

8.7

_8.4

-£^3

.8.2

8.6

8.7

8.7

8.7

...B.-6

7,7

8.2

7.6

8.6

8.5

8.2

8,_5

8.5

7.7

7.7

8.0

8.0

7.9

8.3

7.5

7.6

7.9

8.0

7.8

7.8

8.3

8.3

8.2

Total
dis-

soive;

salts
ppm

428

466

368

436

330

236

135

160

343

449

489

497

AM

440

161

182

146

324

342

us

418

303

209

161

217

396

389

377

607

490

198

185

376

419

556

474

Boro;

ppm

o^u

.28

.05

iodiui
Idsor
tion
Ratio

1.4

1.6

1.7

_2.6

2.2

1.2

.5

.7

1..2

1.6

_1^

1.5

1.6

1.4

.8

.5

.6

1.1

-1_3

1.6

1.5

-1^0

.6

.6

.7

1.2

1.4

1.0

2.2

1.5

.9

.5

1.3

2.0

2.4

1.0

Satu

ra.tio
Index

+0.<

+.;

+.E

+.S

+1.1

+1.1

+1.C

+.1

+.1

+.i

+.7

+.'1

+.7

+.9

-.1

+.1

-!-.3

+.6

+.1

+.1

+.4

-.1

+.1

+.3

+.6

+.6

Equivalent Weights

Gage j Equivalents per million or mitliequivalents per liter

helghi
»r esi
mat^d

flow

H
4.7(

H
3.2C

H
4.9(

H
2.8J

H
4.2:

High
watej
High
watei

H
6.K

a
4.7(

H
2.'9(

H
2.7;

ff
2.6:

a
3.8(

I!
6.5C

High
vjate'.

High
watei

H
4.7;

H
2.0E

H
2.0(

a
2.8:

a
3.90|

Cahons

Co

'1.43

5.02

3.89

4.64

2.8;i

1.69

1.17

1.38

2.17

2.27

3.22

3.29

3.24

3.07

1.58

1.85

1.37

2.34

2.36

2.51

2.93

2^24_

2.10

1.38

1.66

3.00

2.68

3.41

3.36

3.75

1.50

L.90

Z.50

L.77

2.45

LM_
zoo

Mg

0.97

_51

. 37

l.dl

2.16

1.8E

2.0C

1.93

1.91

.56

.5E

^52

1.2ti

1.22

l.Sti

1.72

1,44

.aii

.64

1.07

1.49

1.44

1.40

2.37

1.66

.71

_.60_

L.44

L.92

2.55

us
iee

Me

2.12

2.52

2.3S

3.46

2.5~i

1.3E

.4£

.62

1.62

2.3:

2.4:

2.5C

2.5;

1.1-1

.82

.5:

.61

1.51

1.7C

2.37

2.2E

^

.6G

.56

.79

1.8C

2.03

1.57

3.72

2.49

.95

.51

1..76

2.75

3.76

L-52
230

K

0.11



TABLE IV-17 (Continued)

QUALITY OF WATER

Sampling Site Location Green River near Jensen
NATURAL FLOW

Lab
No

Field
No

Sampling
Dale

10-21-61

9-14-6C

8-2-60

7-1-60

6-2-60

5-3-60

ECxlO'
@25°C

761

670

552

387

253

483

pH

7.8

8.0

7.8

8.0

8.0

8.2

Toto]
dis-

solved
solts
ppm

487

418

347

252

153

315

Boron

ppm

Sodium
Adsorp

hon
Ratio

1.9

1.9

1.6

1.0

.7

1.2

Equivalent W

Satu-

Index

+.2

+.2

+1.0

-.2

+.3

ghts

Gage
helghl

e;
mateti

flow

Equivalents per million or rrniheqmvalents per liter

Cations

Co

2.88

2.34

2.10

1.72

l.;5

1.96

200

Mg

2.09

1.71

1.52

1.00

.55

1.35

12.2

No

3.05

2.73

2.15

1.22

.65

1.60

230

K

0.07

.06

.07

.05

.03

.05

391

Amons

co;

None

.12

None

None

None

None

300

HCOi

3.21

2.46

2.59

1.98

1.46

2.27

610

Cl

0.89

.90

.67

.33

.14

.42

355

S04

3.99

3.36

2.58

1.68

.88

2.27

480

TABIE IVr-lR

QUALITY OF WATER
BETURB FLOW

Sampling Sile Lacnlion Brush Creek near Jensen

Lab.

No.

Field
No

Sampling
Date

3-23-66

1-25-66

10-38-6

9-29-65

a-^i-6-,

7-22-6S

6-23-fis

•i-2')-6S

lt-28-fri

S-ll-ffi

1&-22^

10-7-6^

9-2-glt

7-S9-64.

7-l-6fr

6-9-64

ECx 106
@25°C.

1010

6S7

_Z56_

694

ys i*o

stoio

gait

28?

pn

866

??ft)

32So_

gb6o

1650

1560

w

PH

8.0

•8.2

8.1

8.11.

,8.0

8.^

9.9

8.2

9.3

a,h

_a^_

8.1

8.4

8.2

8.t

7.7

Total
dis-

splyed
soHs
pp.m

777

StO

5^5

A8X-

2220

SS>SSL

-L511-

207

fi76

-&&

3310-

308o_

2130

1380

1250

-215-

Borofi

ppm

Sodium
Ad.sorp-

tion
Ratio

_0,9_

_^_

^_

.7

-3^L.

-t.7

.3

^3.

l.n

>?_

?-3

-5-.0_

4.0

S.it

2.7

.5

Sal?u-
ration
taiLVt

4Q.Q_

+-7

+,?

-t^3-

+.fi-

+1.?.

+u-

+?..o-

+1.0.

+.9

Equivalent Weights

aws
telght

?r estl
natel
flow

;-5

'.-10_

;-7

:-10

^.L

:-1

^35-

-70.

C&-

^10-

-"T?

'race

race

race

race^

-12

Equivolenjts per million or milliequivalents per liter

Cottons

Co

9.1t9l

1.JS.\

7.021

6.^1

so.o6|

_q^77!

1,t;?l

1 ,Q8|

I'.^l

3,olt|

Ip.lifil

12.S8|

s.aol

8.00|

6.19|

2.881

20.0

Mg

S.Si

-^

-^t

3.7"

^9t

Ts.nc

"•^

^a
-5^23

5.6-

1.1C

122

Na

J..9S

l.Ot

-LA

l.li

ll.y

n.lu-

-y

-^3t

p-n?

-Ljfi

iQ.a-

17.9^

1&-U

6.hc

6.6k

^s

23.0

K

0.0'

.0'

•0(

•u

-^LE

.V,

-££.

-n?

M
^t

^2i

-^

-^
-.13

.1--

-^i

39.1

Amons

co,

None

None

jltll

.16



Sampling Sile Locnlion Brush Creek near Jensen

TABLE IV-18 (Continued)

QUALITY OF WATER
RETURN FLOW

La B
No

Field
No

Sampling
Da'e

;-S6-6!<

5-12-6!<

t-28-61)

j-TO-6^

--27-60

.0-29-5

i-22-5S

;-l-c;q

w"-??

'-i-a

1-3-59

i-8-59

t-13-59

'-3-59.

.0-29-5

1-2-58

f-1-58

>-28-5e

t-17-5fi

'-10-58

-0-^1-5

LO-7-51

i-1^7

-19-'57

-12-57

-20-57

-11-57

-11-57

:-5-^

o-lS-s.

nB.-ifi.

l-7-?fi

-lO-ijfi.

,-£'i-I;fi

-14-56

1-26-55

EC> 10!
9 25-C

3SO

tSOO

i860.

L2TO.

_B5_

ilt23_

727

2S£L.

138fi

•S6_

!428_

iSOl

ite6_

825

!S21

i326_

i67Q

n4

LOSlt

5^5

927

ito-

L156-

w6^

-31£

1200

1174

7'ilt

7?o

Inili

S^ilO

3323

?708

^ TO

977

lllW

PH

_8.5_

jr.s_

^jiSL

-8.2.

_8.2_

-8^L

^s_

A£_

-z*s-

-8-i.

^3_

^.8_

_8,2_

_8,0.

-8.3_

-8.1.

Afi-

8.4

_8.Q

-j*a-

_8A

-JA

-S*3-

8,0

8,8

-sa-

Ag_

B^L

-a>3-

-i-a-

7.8

8.1

7-9

A^-

8.0

S.h

Total
dis-

solved
salts
p pm

190

L938

1552

gq2

515

'056

5?!t

Ollt

ifinn

!306.

J108

m
i 100

609

-93it

!050

i226_

199

810

iwi

6qq

;l£lt

goo

3646

191

874

856

-55!t

5iilt

3750

1QSO

3QUt

t^hQ

!?fi?

739

865

Boron
ppm

3.^7

.25

.20

.50

^42_

•TO

tone

.33

.77

.77

.In

.07

.02

.tn

.08

.08

0.^2

-A

.07

.07

•sfl

.?o

J&

•2?

TJnriR

.01

iodiui
(\dsorf:

lion
Ratio

.1

^.4

5.1

1-7

.5

-a-a

.7

-2^3-

5.8

4.9

5.9

1.0

2.3

_5^3_

2.0

A

1.^1

.8

.1^-

-3A-

-LA.

5.8

.'5

2.ci

^fi

^
-6-3

JLJ3

A^
-5-3

,5

Satu-
ratloi
Index

_tt6.

+1.2

+1,3

+.8

_+.q

-+*2-

-±*z.

+li3_

+.9

+1.0

-±i3-

+1.0

±1^

-±t2_

+.5

-±>6_

+.•>

J^B-

+1.0

±UL

+1.^,

+.7

+.9

-txZ

+.8

-fc^

-±-5

+1.P

+1.1

-±Jl

_+.8

+1.1

Equivalent Weights

Gage Equivalents per million or mithequivalents per liter

height^
ir estlh Gallons
mated 'r-

flow

-50

-0.5

.5

r2-

Co

2.^:

16 .^E

.1?.7C

?.3(:

Jt.^

It.t;c

It.gll

Jl3..13.,

11.5C

W.K

-^.^

7.0C

loM

9.8£

2.1°

5.0£

h.W

AA3

10.6E

-s-fi

Lit. It!

J^5

'5.06

JtJVi

3.Q8

13-83

-6Ji?

n.79

13.71

S-.53.

6.87

5.88

20,0

Md

_^

17.OS

1?.8c

^.1;

2.8]

p.n'j

Jt^l

ite

12.2k

13-^E

-3-t5;

8.6E

U.01

12.5C

_.&

A.O;

^5£

_U3

9.o£

.3^

L4.18

_^1

-3^8

-£^8

2.QI*

!!t.fi4

7.09

IP-IIf

] 3-It?

S9

£.87

3.8g

122

No

Q(

S2.0C

?n.sr

_^A

1.Of

1 .y,

_Jts

21. lc

17.0]

20^;

J^s

6.4£

18^

6.5l

_.te

J^-Sj

_1^S

_2^3;

10.7C

^8i
22.00

-Jia

h.6o



PROJECT LANDS RESULTS OF CLASSIFICATION

the historical quality of this return flow water in Brush Creek before it

empties into the Green River. The average electrical conductivity value
for the nonirrigation season is 1,322 micromhos per centimeter and the
average SAR value of 1.72. During the irrigation season the average elec-

trical conductivity increases to 2,091 micromhos per centimeter and the
SAR value increases to 2.54. At the present time this water is not being
used for irrigation of Jensen Unit lands nor will it be used under proj-
ect conditions.

Drainage water from the Jensen Unit was sampled and the results pre-

sented in Table IV-19 on the following page. The site is from an open
drain northwest of Jensen. The average electrical conductivity for non-

irrigation season flow was 2,010 micromhos per centimeter and the SAR
value was 2.63. The irrigation season flows from this drain had an elec-

trical conductivity of 2,075 micromhos and an SAR value of 2.84 which

is only slightly higher than that of the nonirrigation season. At the

present time this drainage water is mixed with canal water for irrigation
of about 40 acres of classes 1 and 2 land with no visible adverse effects
to soil or crops.

Effect on downstream users

The consumptive use of water by the Jensen Unit of the Central Utah
Project will deplete waters of the Colorado River system by 15,000 acre-
feet per year. Approximately 22,600 acre-feet of diversions will take
place—4,600 acre-feet for irrigation and 18,000 acre-feet for municipal

and industrial purposes. A total of 440 acres of new land will receive
a full irrigation supply, while 3,640 acres of presently irrigated lands
will receive supplemental water. It is anticipated that the effect of
stream depletion together with salt pickup from the new lands will in-
crease concentrations of total dissolved solids at Imperial Dam. In the
Jensen Unit area, it was assumed that a balance had been reached in the

salt inflow and outflow to presently irrigated lands, and therefore no
pickup of salts from these lands was assumed. These soils are, for the

most part, well drained and have a gravelly substrata and therefore are
unlikely to pick up additional salts.

It was assumed that about 2 tons of salt per acre of newly irrigated

land would be the amount of salt pickup from the project. This would
amount to 880 tons per year or an increase of about 0.1 p.p.m. at Imper-

ial Dam. The depletion of water by the project would increase salinity
at Imperial Dam by about 1.5 p.p.m. and the total effect of salt pickup
and stream depletion would amount to 1.6 p.p.m. Of the 1.6 p. p. m. , 0.4

p.p.m., or 25 percent, would be attributable to irrigation.
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TKS1E IV-19

QUALITY OF WATER
RETURN FLOW

Sampling Site Location _Drain near Jensen

Lab,

No
Field

No.

Sampling
Date

i-2^-66

L-25-66

LO-28-6

3-25-65

2-31-&

r-ps-fe

'-,-23 -fi?

i-25-65

t-SS-fi?

-0-28-6.

io-7-fi^

1-p-fill

f-PO-fill

r-i-fiit

;-2it-&

EC>IOE

@25°C

580

2900

2600

2300

2? 30

2hho

SitTO

2000

2c,q0

2560

ifioo

S310

lyflo

SOQO

J^A

pH

-JA

-r*z

-i^a

_8^

_8^

8.1

-fi^

8.1

S.k

8.1

_£A

8.2

-S^L

8.3

_S^L

Total
dis-

solved
salts
p p m

to
.2960

2370

.2060

2180

?s8o

^2Sa

.l8?o

??on

2292

.J23CL

2060

iwn

jLSoa

?8?

Boron

ppm

Equiv

5odmrr
^dsorp

tion
Ratio

0.7

A,i_

?.3

3.3

?.£

^.2

3.5

3.0

3.fi

?.l

^2_

P.q

-2^_

2.q

.£_

ent W

Satu-
ration
Lndex

+1.0

+.C

+.7

+.8

+1.1

+1.3

+1.0

+.q

+.e

-i-^3

ihts

Gage
heigh-
ir est:
ma-fced
flow

5-1/5

Frace

i-S-i

-;-0.7

i- .5

i- .2

?- .2

I;- _a5

Hr-l pl-

i- .?

i- .2

5-Tr-

.;- .2

.;- .'I

s—?

Equivalents per million or Tnlliequivalents per liter

Cot

Ca

4.85

26^ijJ

32.06

L7.56

20.48

L0.q6

L2^15-

8.18 I

.Q. Clh

L2.^5

^.c,^

11.181

7.12

8.1tlt|

3-iit|

200

Mq

Q.Qf

Jl^t

_8^£

LL^ZC

9.7E

_6^

-aA

6.fit

_a^

~L.n'-

12.Z

)ns

No

1.1-5

L^2S_

LO.80 I

9.80 I

L0.%

LO.^6

LI.Pit I

8.561

LI. 52

L0.28

?.761

Q.40

fi.qfil

8.1t8l

^

23.0

K

3.02

.22

.22

.2^

.17

.17

.08

•IT

^l8-

.2^

.^1

.16

^12_

.v

JH-

39.1

Anions

co,

i^one

lone.

lone

Tone

fcne

'Jone

3.1^

^one_

.17

Tone

.61

fone

.13

^21

•2H-

30.0

HCOs

L.42

1^.25

^.^

1.80

3.79

?.IA

1.6?

?.12

L.29

^63_

?.82

i^L

L.-J7

1.8?

' ,33

61.0

Cl

3.17



CHAPTER V

DETERMINATION OF IRRIGABLE AREA

Review of Classification

During the field work and at its completion, representatives of the
Land Resources Branches of the Regional and Chief Engineer's Offices re-
viewed the land classification. By their suggestions and recommendations
they assisted in the presentation of the data in this report.

The Economics Branch of the Office of Utah Activities assisted in

the formulation of the specifications used for development costs. At
the completion of the land classification, the economists reviewed and

utilized the data in determining the project repayment and agricultural
benefits.

Land classification data were used by the hydrologist to assist in
the determination of diversion requirements and the selection of lands

to be included in the project. The Drainage Branch reviewed and uti-
lized land classification data for determining drainage requirements and

assisted in disposing of drainage-deficient areas.

Summary of Project Plan

The Jens en Unit plan of development calls for construction of proj-
ect features to meet irrigation, municipal and industrial, fish and wild-
life conservation, and flood control needs of the area. These features

include Tyzack Dam, Reservoir, Pumping Plant, and Aqueduct, Burns Pumping
Plant and discharge lines, Stewart Lake Lateral, and recreation facili-
ties.

Tyzack Dam will be located on Big Brush Creek approximately 3.5

miles downstream from State Highway 44, and about 10 miles northeast of
Vernal. Tyzack Dam will be an earth-filled structure some 145 feet high
with a crest length of 1,640 feet. Tyzack Reservoir will have a.total
capacity of 26,000 acre-feet, an active capacity of 24,000 acre-feet,
and an inactive capacity of 2,000 acre-feet. The project will develop
about 22,600 acre-feet of water for irrigation and municipal and indus-

trial purposes.

The Burns Pumping Plant will be located on the Green River near the

mouth of Brush Cre&k. The pump will have a total design capacity of
97.4 second-feet and will have separate discharge lines to the Burns
Bench, Burton, Murray, and Sunshine Canals. It will have an average an-

nual discharge of 9,700 acre-feet. The water will be delivered during
the irrigation season.
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Tyzack Pumping Plant will pump storage water from Tyzack Reservoir
through the Tyzack Aqueduct to the existing Steinaker Reservoir and to

Ashley Creek for distribution by local water users. The pump and aque-
duct will have a design capacity of 46 second-feet, and the aqueduct will
consist of 3.1 miles of discharge line and 9 miles of pressure pipe-

line. The Jensen Unit water supply will average 18,000 acre-feet annu-

ally for municipal and industrial purposes and 4,600 acre-feet per year
for irrigation.

The project plan also includes provisions for recreation, fish and
wildlife conservation, and flood control.

Determination of Irrigable Area

In determining the lands to be included in the project, a total of
15,720 acres was delineated and classified. The survey conducted in 1964
included full and supplemental service lands. The classified area is
summarized in Table V-l, with totals rounded to the nearest 10 acres.

This survey indicated there are 4,170 acres of presently irrigated
land in the Jensen Unit. The arable lands include 3,840 acres of supple-
mental service lands and 480 acres of full service lands for a total of
4,320 acres. Nonarable lands in the Jensen Unit include 330 acres of
class 6W land and 11,070 acres of class 6 land (including existing rights-

of-way) for a total of 11,400 acres.

After determining the available water supply, it was decided that
only those arable lands below Tyzack Reservoir adjacent to Big Brush
Creek, Brush Creek, and the Green River would be included in the irri-

gable area. Thus the lands excluded from unit development comprise the
full and supplemental service lands of Little Brush Creek and the arable

lands to be inundated by Tyzack Reservoir. No allowance for future
rights-of-way was made as there is little likelihood that the present
system of canals and roads will be extended with project development.

Table V-2 shows the reduction from arable to irrigable area.

Table V-2

Reduction from arable to irrigable area
(Unit—acres)

Arable
Irrigable
Rounded

1
67
38
40

Supplemental
Classes

2
3,354
3,179
3,180

service

3
424
421
420

Total

3,845
3,638
3,640

Full service

Classes
2

275
255
250

3
201
190
190

Total
476
445
440

Total
unit

4,321
4,083
4,080
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Table V-l

Summary of classified area
(Unit—acres)

Canal

Little Brusti, Creek
Brush Creek-J-/

Murray
Bur ton
Sunshine
Burns Bench

Total
Rounded

Class
1

^9

38
67
70

Class

2
138
541
203
143
977

1,352
^,354
3,350

Irrigated

Class

3
1

88
90
64
73

108
424
420

land class

Total
classes 1,

2, and 3
168
629
293
207

1,050
1,498
3,845
3,840

Class
6W

44
220

1
68

333
330

Total
irri-

gated
iw
629
337
427

1,051
1,566
4,178
4,170

Class
2
17
48
30

143
37

275
280

Nonirrigated

Class

3

85
4

110
2

201
200

Total
classes
2 and 3

17
133

34

253
39

476
480

land class

Class

6st
1,218
6,411

739
304

1,168
1,230

11,070
11,070

Total
nonirri-

gated
T7235
6,544

773
304

1,421
1,269

11,546
11,550

Total
arable

185
762
327
207

1,303
1,537
4,321
4,320

Total
nonarable

1,218
6,411

783
524

1,169
1,298

11,403
11,400

Total
classi-

fled
; 1,^03

7,173
1,110

731
2,472
2,835

15,724
15,720

I/ Includes Big Brush Creek lands.
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Table V-3 summarizes the irrigable acreage in the Jensen Unit by

canals.
!

Table V-3

Summary of irrigable area by canal

(Unit—acres)

Canal
Brush CreekV

Murray
Burton

Sunshine
Burns Bench

Total
Rounded

1

38
38
40

Supplemental service
Classes

2
504
203
143
977

1,352
3,179
3,180

3
86
90
64
73

108
421
420

Total

1,2,3
590
293
207

1,050
_1,498

3,638
3,640

Full service

Classes

2
b5
30

143
37

255
250

3
74

4

110
2

190
190

Total

2,3
119

34

253
39

445
440

Total
irrl-

gable
709
327
207

1,303
1,537
4,083
4,080

I/ Includes Big Brush Creek lands downstream from Tyzack Reservoir.

As shown in the above tables, 4,080 acres were determined to be irri-

gable out of a total of 4,320 acres of arable land. Of the irrigable to-

tal, the following is a breakdown by land classes and percentages: class
1, 40 acres (I percent); class 2, 3,430 acres (84 percent); and class 3,
610 acres (15 percent).

The productive acreage is approximately 95 percent of the irrigable
acreage or 3,880 acres.

Map No. 450-418-8 shows the arable and irrigable lands in the Jensen

Unit. The irrigable lands are shown in green color.

Supporting Data

The following supporting data for this appendix are on file at the
Office of Utah Activities.

1. Aerial photographs of the Jensen Unit lands containing
the land classification data.

2. Log and soil descriptions of all auger holes and soil
borings.

3. Soil chemical analysis data.

4. Hydraulic conductivity of fragmented samples and particle
size distrib,ution data.

5. Climatic data.

6. Acreage tabulations and appropriate data.
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CHAPTER I

INTRODUCTION

Purpose of Appendix

The purpose of this appendix is to present the data, interpretations,
and conclusions supporting the drainage and land classification appraisals
of the Jensen Unit lands. The appendix provides and supports the drain-
age cost estimate which is included as a part of the overall construction

costs of the unit as reported in the project cost estimate of the Jensen
Unit Definite Plan Report.

Location and Extent of Project Lands

The Jensen Unit is located near the eastern border of Utah in Uintah

County. Except for numerous small tracts of land located within the
rather narrow Brush Creek flood. plain, the Jensen Unit lands are located
west of and adjacent to the Green River. The land area is bounded on the
south dy Stewart Lake Waterfowl Management Area and the Green River, on
the west and the immediate north by low shale hills , and on the east by

the Green River. U.S. Highway i+0 passes through the central part of the
unit. This highway connects Salt Lake City, Utah, lying 191 miles to the

west, with Denver, Colo., on the east. (See frontispiece map.)

The community of Jensen, which is located along the eastern border
near the central part of the unit, is the only settlement located within

the unit lands boundary. Vernal, which is located l4 miles vest of the
lands area, is the largest comm-anity of the Uinta Basin.

This unit is composed of approximately 3,640 acres of presently irri-
gated lands and 440 acres of new lands. These lands are shown on Land
Classification Map No. 450-4l8-8.

Agricultural History

The town of Jensen was named after Lars Jensen, who settled in the

area in l879 and from l88l to 1909 operated a ferry boat service across
the Green River. Several Mormon colonists arrived in the fall of l8TT;
and in the spring of 1878, they diverted water from Brush Creek for irri-
gation in the area for the first time. Small ditches were first 'built to

serve the readily accessible agricultural lands adjacent to the stream.

Three canal companies; namely, the Burton Ditch, Murray Ditch, and Burns
Bench Canal, as well as individual ditches, were in operation in 1896.
It was at this time that litigation resulting from late-season water
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DRAINAGE INTRODUCTION

shortages and rights to the use of the stream's natural flow brought

about an adjudication of Brush Creek water rights by court decree. The

summer flow waters were thereby distributed equally among the users
of the stream according to the number of acres each had in production at
the time.

At the present time four major canals divert -water from Brush Creek

to serve lands of the Jensen Unit. They include the Sunshine Canal, Burns
Bench Canal, Burton Ditch, and Murray Ditch. In addition, several small
canals and ditches serve scattered tracts of land located within the nar-

row flood plains created by Big and Little Brush Creeks. In 1962 a pump-
ing plant was installed to pump Green River water into the Burns Bench Ca-
nal. This pump has a capacity of about l6 cubic feet per second with an
85-foot elevation differential between the Green'River and the Burns Bench
Canal.

Due to the absence of railroad facilities and the poor condition of

highways and roads, the first settlers were compelled to make their com-
munity self-supporting. Small grains, alfalfa, and pasture have been the
principal crops of the area. There were few cash crops., with livestock
and animal products being the source of cash income.

This situation has not changed greatly up to the present time; there

are very few cash crops grown, and the principal source of income is from
a livestock economy. The predominant crops grown in the Jensen Unit and
their approximate percent distribution as compared to the total irrigated
acreage are as follows.

Crop Percent
Alfalfa • 51

Small grains l6
Pasture 29
Corn silage 4

Precipitation in the Jensen Unit area is not sufficient for dry land
farming; consequently, all .of these crops must be irrigated.

The Jensen Unit area is rather arid, with wide daily and annual vari-
ation in temperature. The following is a summary of the climatological
data through December 1965.

Suimnary of average climatological data
Station Jensen
Elevation (fee-b) 4,720
Precipitation record (years) 33
Average annual precipitation (inches) 7.67

Average annual growing period
Total frost-free days (above 32° F.) 119
Season (above 28° F.)

From April ib
To October 10

Total days 180
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Summary of Drainage Conditions

Approximately 85 percent of the Jensen Unit lands has adequate na-t-

ural drainage capacity. Included in these adequately drained lands are

approximately 2,940 acres of supplemental service lands and 430 acres
of full service lands. These lands are located on the Sunshine Bench

and along the higher and steeper portion of the Burns Bench. They have
good natural drainage capacity for the follo-wing reasons: (l) they occupy
the higher, more favorable topographic positions and good gradient situa-

tions (2) the subsurface materials of these lands are medium textured with

adequate permeaMlity rates, and (3) there are no shallow barrier depths
to restrict ground water movement. Due to these favorable drainage char-

acteristics, the present water table is deep and is expected to remain at
safe depths under project operation.

The remaining 15 percent of the irrigable lands, composed of approxi-
mately TOO acres of supplemental service land and only 10 acres of full
service land, is either drainage deficient at the present time or will

become drainage deficient under project operation. These lands are drain-

age deficient for the following reasons: (l) they occupy low topographic
positions on the southern portion of the Burns Bench in the general vi~
cinity of the town of Jensen, (2) these lands are subject to the encroach-
ment of surface and subsurface -water from the higher lands, (3) they have
relatively flat ground surface and barrier surface slopes, and (U) there

are no well developed channels to provide outlet.

These drainage-deficient tracts do, however, have fair permeaMlity

rates in the upper 5 to 10 feet of fine-textured materials and high per-
meaMlity rates in the gravel layer between the fine-textured materials
and. the shale barrier. This makes the drainage deficiency feasible to

correct by artificial subsurface drainage facilities.

Jens en Unit Project_^lan_

The Jensen Unit would develop aT30ut 22,600 acre-feet of water for

irrigation and municipal and industrial purposes. A supplemental water

supply would be provided for about 3,640 acres of presently irrigated
land. and a full supply for about hhO acres of new land. About l8,000
acre-feet of water would be provided for municipal and industrial uses,
and the balance of 4,600 acre-feet would be used for irrigation.

The major features of the project -would be the Tyzack Dam, Reser-

voir, Pumping Plant, and Aqueduct and Burns Pumping Plant. The Burns
Pumping Plant, located on Green River near -the mouth of Brush Creek, would

have a design capacity of 97.4 second-feet. Approximately 9i700 acre-.
feet of water -would be pumped annually from the Green River. About 4,600
acre-feet of this amount -would. be used for irrigation in the Jensen area

and the balance, or about 5,100 acre-feet, -would be exchanged for a
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comparable amount of Big Brush Creek water that -would be used for munici-

pal and industrial purposes. Discharge lines -would extend from the Burns
Pumping Plant to each of the four major existing canals in the Jensen
area.

Storage would ~be obtained in the Tyzack Reservoir to be constructed
on Big Brush Creek about 3 miles belo-w the stream's junction with Utah

Highway 44. The reservoir would have a total capacity of 26,000 acre-feet,
of which 24,000 acre-feet -would te active. It would store early spring

runoff and surplus flows of Big Brush Creek for subsequent irrigation and
municipal and industrial uses. Storage -water would be used, when avail-

able, for -the irrigation of the Jens en Unit lands. The storage supplies,
-when insufficient, -would be supplemented "by irrigation water pumped from

Green River "by the Burns Pumping Plant. The 46-second-foot design capacity

Tyzack Pumping Plant would pump approximately l8,000 acre-feet of water
from the Tyzack Reservoir under maxim-um operating head of about 584 feet
over the divide to the west. The pumped -water would flow in the 12.1-mile-

long Tyzack Aqueduct to Steinaker Reservoir of the Vernal Unit and -fco Ash-
ley Creek. There it would ~be exchanged -with Ashley Springs -water and used

for municipal and industrial purposes.

Existing canals and laterals -would be used for the distrilsution of
•the project irrigation water. Some project drainage -will be required on
drainage-deficient land. Recreation facilities and fishery benefits would
'be provided, at Tyzack Reservoir. The Jensen Unit area is within the bound-

aries of 'both the Uintah Water Conservancy District and the Central Utah
Water Conservancy District.

Drainage Plan

The drainage distress lands of the Jensen Unit are contiguous and
are located entirely on the Burns Bench. These drainage-deficient lands

and the lands that are expected to 'become drainage deficient under proj-
ect operation are encompassed by tracts A and B as shown on Map No. 450-

1+18-49.

Under the drainage plan, project drainage -would maintain the level
of productivity commensurate with -the repayment capacity as determined
for the unit plan. No farm drainage -will be required.

The use of two different types of project drainage systems -was inves-

tigated for the Jensen Unit. The first system -was a conventional subsur-

face drainage plan consisting of a network of 1.4 miles of open outlet
drains and 4.7 miles of closed lateral drains with a design depth of 10

feet. This drain system would have a total construction cost of $774,000
•which includes 25 percent contingencies and 50 percent engineering and
overhead.
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The alternate drainage system investigated consisted of a series of
shallow -wells from which ground water -would be pumped to accomplish the

required drainage. A detailed study of this type drainage system, however,
showed it .to be infeasi'ble for the Jensen Unit.

The conventional drainage system has therefore been adopted as the
official drainage plan for the Jensen Unit.

The Regional Director was advised of this recommendation in a letter

from the Project Manager dated April 30, 1969. The Project Manager re-

ceived a letter of concurrence from the Regional Director dated May 7,
1969. The Uintah Water Conservancy District was notified of the adoption

of the conventional drainage plan for the Jensen Unit in a letter ad-
dressed to Mr. L. Y. Siddcway, Manager, and dated May 29, 1969.



CHAPTER II

INVESTIGATIONS

Investigational Program

The investigational program for the Jensen Unit was initiated in the

spring of 1957s with parts of it being continued. This investigation has

included, the collection of that data required to determine the necessary
drainage facilities for sustaining high production on project lands. This

program included the following detailed studies.

1. Water table inrestigations

2. Topographic investigations
3. Subsurface investigations
4. Land classification

5. PermeaMlity studies
6. Determination of drainage requirements—conventional drainage

method
a. Maximum water table

b. Specific yield
c. Deep percolation
d. PermeaMlity and depth-to-barrier
e. Irrigation schedule and interval
f. Drain layout

T. Determination of drainage requirements—pumping method (alternate
drainage plan)

Water table investigations

In May of 195T a program was started -to gather the^ necessary informa-
tion on existing water table conditions, fluctuations, and annual trends
to ascertain the possible effects of the project water supply on the drain-

age conditions of project lands. During May and June of 195T» ^1 water
table observation holes "were installed. Thirty-one of these observation

holes were i-nstalled with an l8-inch power auger. The remaining 10 obser-

vation holes were drilled with 4-inch hand augers at locations that were
in most cases inaccessible to power equipment.

In June and July of 1965s nine additional water table observation

holes -were installed by hand auger. Also, during November of 1965, six
of the 4l water table observation holes initially installed were deepened
•with a 4-inch power auger.

The depths of these water table observation holes varied from about
5 feet to about 33 feet. This range in depth is due to variations in

depths -bo the underlying deposit of coarse gravel and cobble.
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During July and August of 1965s a total of eight holes -was drilled

with a rotary drill through the upper layer of fine allwium and the im-

derlying layer of sand, gravel, and cobKLe to the shale barrier. Each of
these holes was cased with 2 1/2-inch-diameter, thick-walled, plastic -bub-

ing (hand perforated). Depths of these holes ranged from 15 to 28 feet.

These holes, all located in the drainage distress area, were initially
utilized as short duration pumping test sites to determine the permeabil-

ity rates of the sand, gravel, and. cobble materials. After these tests
•were completed, the holes -were retained for use as -water table observa-

tion holes.

The locations of all water table olDservation holes and other subsur-

face exploration sites are plotted on the subsurface exploration Map No.
450-4l8-49s included in this appendix, and also on the land classifica-
tion pho-bos held in the Office of Utah Activities.

All -water table o'bservation holes except the rotary drill holes were

cased with 3-inch perforated downspout , and a concrete collar was cast in
place around the top of each casing. When possible, the casings were

placed the full depth of the augered hole.

Water table readings were generally taken at weekly intervals durin;

the irrigation season and at monthly intervals in the nonirrigation sea-
son. The only information available on water table fluctuations in the
Jensen area -was o'btained from these wells.

A summary of the number of water table otiservation holes and. other

subsurface explorations is included under the subsurface investigation

section.

The information obtained from the observation holes has been used to

prepare a minimum depth-to-water table map, ground water hydrographs, and
multiple profiles, all of -which are included in this appendix.

Topographic investigations

During the definite plan report investigations detailed, topographic
maps of the drainage-deficient land in the Jensen area -were not available

from the Geological Survey or any other source on a scale larger than
2,000 feet per inch at a contour interval of 20 feet. Because of the

small area under investigation and the varying topography, a large scale
was required -bo clarify the drainage problem.. To accomplish this, a

ground survey crew from the Central Utah Projects Office surveyed pro-
files that provided data for a 400-foot per inch reconnaissance -bopo-

graphic map. This map has been used to es'ta'blish elevations of the ground

surface and water table exploration holes used in multiple profiles and
•to lay ou-b the proposed drainage system for cost estimate purposes. These

maps are on file at the Office of Utah Activities.
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During the spring of 1973, a detailed topographic survey -was made by
the Duchesne Field Office of the drainage-deficient lands. The result-

ing topographic map -with a scale of 400 feet per inch and a 2-foot contour
interval is now available for use in making a detailed layout, of the pro-

posed drainage system.
I

Subsurface investigations

During the. drainage investigational program, a total of 80 subsurface

exploration holes was drilled. These holes consisted of the following
types of explorations.

Water table observation holes 50
Rotary drill holes 8

Auger hole permeability- test sites 22_
Total 80

This exploration program resulted in one exploration hole for each

50 acres of project land. Many of the auger hole permeabili-by test sites
were located near existing observation wells or rotary drill hole sites.

In order to gather adequate information on the characteristics of

the subsurface materials in the project area, materials logs were obtained
from the 50 water table observation holes that were established, eight
rotary drill holes that penetrated to the shale barrier, and 22 auger
holes that were drilled for use as permeability test sites. The logs were
made by hand texturing the materials as they were being drawn from the
hole. These logs served to locate sand and gravel layers, the shale bar-
rier surface, and other materials that may have an influence on the vari-

ous drainage characteristics. In addition, samples were taken from repre-

sentative holes for laboratory analysis. Laboratory analysis helped sub-
stantiate the textures of the materials that -were made t>y hand in the field

The plan in choosing the subsurface exploration sites was to locate
the holes up and downslope along profile lines, generally at a 1/2-mile
spacing, -with auger holes between and also at a 1/2-mile spacing. The ad-
ditional auger and rotary drill holes added in 1965 provided. more de-
tailed information on the drainage problem area.

The location of all subsurface exploration sites has been plotted on
the large-scale, 1" =.400' land classification photos to preserve their
location accurately for future reference. These locations are shown on

Map No. li.50-4l8-49 in this appendix.

Permeability studies

PermeaMlity data have been collected during the drainage investiga-
tions by using both the auger hole (bailout) permeability step test and.
the short duration pumping permeability test in the previously mentioned
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rotary drill holes. Because of a 2-layer subsurface profile in the Jensen

area, it was necessary to use both test methods.

The pump tests were conducted to determine the average permeaMlity
of the sand and gravel materials in the lower layer which could not be

tested by the auger hole method. In the upper soil layer of fine-textured

alluvium, the auger hole permeatiility step tests were used to determine

the average permeability.

In the permeaMlity studies there were 22-auger-hole (bailout) per-

meaMlity tests and eight pumping permeaMlity tests run in the rotary
drill holes during the Jensen Unit investigations. All of the rotary
drill hole tests were located on the drainage-deficient lands of the Burns
Bench and l8 of the auger hole permeaMlity tests were located within this
area. The four remaining auger hole test sites were located on the pres-

ent Green River flood plain north of the community of Jensen.

Land classification data

The drainage engineers were aided in the investigation of drainage
problem areas by land classification data. The specific land class data
used in the drainage investigation are soil and. subsoil type, soil parent

material and characteristics, topographic features, subsurface conditions
that would affect the drainability of land, such as shallow depths to

gravel and shale, size, shape, and location of irrigable land tracts, and
land development requirements. The land classification data are on file
at the Office of Utah Activities.

Determination of drainage requirements—
conventional drainage method

The conventional siibsurface drainage requirements for the drainage-

deficient lands in the Jensen area were determined by using Bureau of
Reclamation techniques. The drain-spacing requirement was determined
using the Bureau drain-spacing method. Discussion of the assumptions
that were made and the variables considered in the application of these

formulas follow.

Maximum Water Table

Records on the allowable maximum water table depth that will pennit
sustained high productivity were not available in the Jensen area. There-

fore, the accepted depth of 4 feet has been adopted.

Specific Yield

The specific yield value used in the drain-spacing computation was

estimated to t>e 10 percent.

10
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Deep Percolation

The amount of deep percolation to be removed by the drains was es-

timated at 10 percent of the farm application. This estimate was based

on the predominantly clay and clay loam soils found in the upper 4 feet
of the soil profile. The predominant soil texture in the upper 4 feet of
soil profile -was determined by totaling the depth of different textures

in the auger holes, rotary drill holes, and land classification soil logs
in the drainage-deficient land below Burns Bench Canal.

PermeaMlity and Depth-to-Barrier

As previously stated, the permeaMlity rates of the upper fine-
textured materials were determined by the auger hole step permeaMlity

test. Due to the sand and gravel materials that underlie much of the
Jensen Unit area at a shallow depth, many of -these permeaMlity tests
could, however, only 'be conducted for one step.

To determine the permeaMlity rates of the underlying sand, gravel,

and cobble material, a pumping test of 4-hour duration was run. at the

rotary drill hole sites. The average permeaMlity and approximate stor-
age coefficients for these materials were determined from straight-line
solutions of the pump test data.

For reasons that will be subsequently discussed under the "Subsur-
face Characteristics section of Chapter III, the average permeaMlity
rate of the upper fine-textured material (see Table 1, page 24) was used
in the drain-spacing requirements for tract B, and the average permeaMl-
ity rate of the -underlying sand, gravel, and cobble material (see Table 2,
page 24) was used to determine the drain-spacing requirements of tract. A.

Depths to the underlying shale barrier were established by the ro-
tary drill holes that penetrated the sand, gravel, and cobble material.

Supporting data for the auger hole step permeaMlity tests and the
shallow well pumping tests are on file in the Office of Uta,h Activities.

Irrigation Schedule and Interval

Irrigation schedules and irrigation interval for the Jensen area -were

not available under conditions of a full and controlled -water supply.
Therefore, data developed for the adjacent Vernal Unit, which is consid-
ered to have a full supply, were adopted for use in the Jensen Unit. This

was considered appropriate because of the similarity of the two areas in
climate, location, and type of crops produced. This irrigation schedule
specifies six irrigation applications -with a 21-day irrigation interval.

11
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Drain Layout

After the drain-spacing requirements for each drainage-deficient

land tract were determined, using the previously discussed criteria, a
drain layout was made of the entire system. This layout includes the

proposed project open and closed drainage system and is on file in the
Office of Utah Activities.

Determination of drainage requirements—
pumping method (alternate drainage plan)

Early in the drainage investigation for the Jensen Unit, it became
evident that as a result of high transmissivity rates of the cobble and
gravel material it might "be feasible to accomplish the required drainage

by pumping from wells.

A reconnaissance study was therefore made based, on theoretical solu-

tions and then available values for transmissivity, storage coefficient,
etc. This study consisted of the theoretical design of a pump drainage
system for which a cost estimate -was made. This cost estimate indicated

that the equivalent cost of the pump drainage system would be competitive
with the conventional system of open and closed drains.

Therefore, in the original draft of the Drainage Appendix which was
submitted to Denver for review on June 28, 1968, it was concluded that
due to the indicated economic feasibility of the pumped drainage plan
further investigation was justified. In a letter from the Chief Engi-
neer's Office summarizing their review of the original draft of the Land

Drainage Appendix dated August 27, 1968, it was suggested that any fur-
ther investigations required to determine the feasibility of the proposed

pump drainage plan be completed before a final drainage plan was selected.

To further study the potential of the pump drainage plan, two proto-
type wells with a diameter of 12 inches were installed within the drainage-
deficient tracts. In addition, seven water table observation holes were
installed that penetrated the co'bble and gravel material. These holes
along -with other holes in the area were used to monitor the drawdown of

the water table as the wells were pumped.

During the well drilling operation, it -was found that -the materials

of -the gravel and cobble aquifer were not as homogeneous as indicated by

the previously available data. An exploratory hole was drilled near the
site selected for one of the test wells. The materials encountered in
this hole were not at all suitable for a well, being almost entirely fine
sand -with lenses of medium gravel. Another site -was then selected for a

test well about 1/4 mile away. Again a test hole was drilled and again the
material encountered was predominantly fine sand with lenses of medium
gravel. Since this material was also considered unsuitable for a test
well, still another site was selected. A test hole at the third site

12



DRAINAGE INVESTIGATIONS

encountered gravel and cobble except for a thin layer of coarse sand. The

materials here were considered suitable for one of the 12-inch wells.

At the second test well site, fine-textured materials extended to such a

depth that only a shallow aquifer of cobble and gravel remained above

the shale barrier.

From this experience it was concluded that it would be impossible

to predict what the materials were in other parts of the drainage-
deficient area and that numerous geological boundaries existed, in the
aquifer materials.

The two -wells were each pumped for about 1 month. During this
month the -wells were pumped at various rates with corresponding local

and regional -water table drawdown being monitored.

The conclusion as to the existence of numerous geological 'boundaries

in the form of areas of lower transmissivity rates was substantiated by
abrupt changes in the dravdowa rate of the -wells during the pumping test.
The data obtained from the pumping test are therefore considered. to be ap-

plicable to only that area in the immediate vicinity of the test wells.

Despite this, another design of the pumped drainage system was made.
To do -this it was necessary to assume that materials in other parts of
the drainage-deficient area -would be the same as those at the sites of
the two -test wells. This -would be a rather optimistic assumption. The
cost estimate of this pumped drainage plan cannot, therefore, be con-
sidered entirely reliable. To develop a reliable cost estimate more sub-
surface investigations -would ~be required. Further investigations are

not considered justified.

13



CHAPTER III

DRAINAGE CHARACTERISTICS

Geology

The Jensen Unit lands are located within two different geological

settings. The greater portion of the lands is located on two river ter-
races and on the higher levels of the river flood plain along the west

side of the Green River not far below where it emerges from the south
flank of the Uinta Mountains. About 19 percent of the lands is located'

on -the flood plain of Brush Creek in the narrow 5 deep canyon above its .
confluence with the Green River.

In this locality the Green River has cut through the Mancos shale
formation of marine origin and. Cretaceous age. This formation consists
largely of soft shale in this area and, as its marine origin would indi-

cate; also contains considerable salt, with sulfa-be being the predominant
anion.

The two river terraces are the remnants of former flood plains of
the Green River which -were excavated in Mancos shale and refilled with
alluvium during Pleistocene times by alternate cycles of erosion and- depo-
sition. The alluvium consists of a layer of sand and gravel lying on the

Mancos shale capped by fine-grained alluvium. The sand and gravels are
generally well washed and sorted and free of clay and silt. The gravels
are rounded to subangular and consist of hard, durable materials.

Portions of the recent and present flood plains of the Green River

are occupied by unit lands. Here the materials are recently deposited
and re-worked river alluviums and are underlain also by the Mancos shale
formation.

To be consistent -with local usage, these terraces -will be hereafter

referred to as Sunshine Bench, the upper one, and Burns Bench, which is
the lower one.

The lands on the Brush Creek flood plain lie -within the confines of

a narrow, deep canyon with a moderately thick deposit of alluvium along
the 15-mile reach occupied 'by the unit lands.

With the exception of about U 1/2 miles of this 15-mile reach, all of

the unit lands contained in Brush Creek Canyon are underlain by the shale

member of the Mancos shale formation. The lower end of this 4 1/2-mile
reach begins about 4 miles alDove the confluence of the Brush Creek channel

and the Green River and occurs -where Brush Creek has cut through the Split
Mountain anticline. The lower part of this 4 1/2-mile reach is cut
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DRAINAGE CHAEACTERISTICS

into and underlain by the Frontier sands-bone member of the Mancos forma-

tion, and the upper part is cut into and underlain by the Morrison forma-
t ion.

Topography

The main body of the Jensen land area ia about 4.1/2 miles long and
varies in -width from less than three-fourths of a mile at the extreme

northern end to 2 1/2 miles near the southern end. (refer to Map No.
450-1+18-49). Lands of the unit range from 4,T25 to 4,900 feet in eleva-
tion. As was previously mentioned under "Geology, the Jensen Unit lands
are located mainly on two wide river terraces known as Sunshine Bench and

Burns Bench and the present Green River flood plain. Many small tracts of
land are scattered along a 15-mile reach of the present Brush Creek flood
plain.

The highest and oldest bench of the Jensen Unit is the Sunshine Bench.

The northern part of this bench is relatively smooth, with gradients
ranging from 60 to 100 feet per mile to the southeast. In the southern

part of the Sunshine Bench, the ground surface is broken -with washes ex-
tending from the bench escarpment into the bench area. This condition
can be noted on Multiple Profiles B-B and D-D and the subsurface explora-

tion map. These wash formations are beneficial in that they provide
drainage relief to the adjoining lands. The general slope of the southern
part of the Sunshine Bench is to the southeast and ranges from about 60

to 80 feet per mile. In general, the topography of Sunshine Bench is
favorable to drainage.

Situated, immediately east of and adjacent to Sunshine Bench is the
lower bench known as Burns Bench. The escarpment between the two benches

ranges in height from 40 to 80 feet, as noted on Multiple Profiles B-B
and A-A, respectively. The northern end of Burns Bench is much the same
topographically as the northern end of Sunshine Bench. This fact is il3-us-
trated by Multiple Profile A-A. It has a relatively smooth topography,
with gradients to the southeast of about 60 to 100 feet per mile. There

are no natural drainage channels of any appreciaMe size in the northern
part of the Burns Bench. The southern part of Burns Bench is rather un-
dulating in places, -with the rather flat general slope to the southeast
ranging from 15 to 30 feet per mile. Multiple Profiles C-C, D-D, and. E-E
sho-w typical slopes and -bopographic conditions. Surface drainage of this
part of the bench is by shallo-w, natural depressions that convey the water
to the present Green River flood plain that lies between the bench and the
river. With the slope of these natural channels being relatively flat and
the general slope of the adjacent land surface being relatively flat,

water tables in the topographic lows of this part of the bench are con-

sequently high during most of the year.
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DRAINAGE CHAEACTERISTICS

The escarpment separating the Burns Bench from the present river
flood plain ranges in height from 3 to 10 feet. The northern part of
this escarpment is not well defined. It is obscured somewhat by deposits

of slope.wash from the higher bench but appears to follow the ^,T^O-foot,

contour. This condition can be noted on drainage investigation Map No.
450-U18-49 and Multiple Profile B-B. The river flood plain south of Jen-

sen has been set aside as a game bird management area by the Utah Division
of Wildlife Resources and is flooded much of the year. North of Jensen,

however, the higher part of the river flood plain is- cultivated and

cropped, and. the lower part is utilized as pasture. The cultivated lands
have a favorable uniform slope toward the Green River of about 100 feet

per mile and sufficient natural drainage to make cropping feasible.

The lowest lying lands of the present Green River flood plain north
of Jensen have sufficient elevation above the river to make their use as

pasture practical but are subject to periodic flooding. There is, how-
ever, a small amount of land on the present river flood plain north of
the confluence of Brush Creek and Green River that has favorable eleva-

tion and topography such as to make its present use of high production

improved pasture possible.

In general, the topography of these bench lands is well suited to
irrigation, with the various land tracts being comparatively large and
continuous and with moderate slopes that are favorable to irrigated agri-
culture.

As previously stated, irrigable lands located adjacent to Brush Creek

on the present Brush Creek flood plain consist of about 780 acres or ap-

proximately 19 percent of the total unit lands. This flood. plain is 15
miles long, -with a variable -width ranging from about 500 to 1,500 feet.
The lands are situated adjacent to the creek in about 50 separa+.e tra-cts.
The tracts range from about 3 to 50 acres in size and vary from about 200
feet to nearly 1,000 feet in width. The Brush Creek channel is entrenched
to depths varying from 6 to 15 feet Taelow the adjacent liorders of irri-
gable lands. These lands are comparatively smooth, with a significant
gradient component toward -the Brush Creek channel. These favorable topo-

graphic conditions are conducive to good drainage of these lands.

Subsurface Characteristics

Origin and occurrence

As indicated under "Geology," the subsurface materials of the Jensen

Unit lands have been deposited primarily by the Green River and- consist
of two principal layers. The upper layer consists of fine-textured allu-
vial material. Underlying this fine-textured material is a layer of sand,

gravel, and cobble. This layer of coarse material is in turn underlain
by the Mancos shale formation.

20



DRAINAGE CHARACTERISTICS

An analysis of the logs of subsurface exploration holes of the Sun-
shine Bench shows that the depth of fine-tex-tured material in the south-

ern^part of the bench ranges to beyond a maximum explored depth of 25

feet at the upper edge of the "bench near the Sunshine Canal. In the mid-
die of the southern part of this "bench, as indicated by Multiple Profile

D-D, the fine-textured alluvium averages about 20 feet in depth, with an-
,other 20- to 25-foot layer of coarse gravel and cobble material situated
between the fine alluvium and the shale barrier. On the northern part of

the bench, data collected regarding an abandoned cased private well (see
Multiple Profile A-A) indicate -bha-fc the depth-to-barrier materials range

to about 65 feet, which is composed of about 20 feet of fine alluvium and
i+5 feet of highly permeable sand, gravel, and cobble material.

The fine-textured materials of Sunshine Bench have been derived from

the adjacent shale hills to the north-west of the bench. Underlying these
fine-textured materials are sand and gravel deposited by the Green River.
Due t.o the difficulty in drilling this material and since there were no
water tables encountered anywhere within the depth of exploration on Sun-
shine Bench, no holes were drilled through the gravel layer to the under-
lying shale.

Subsurface materials of the Burns Bench are much the same as Sun-
shine Bench except that the fine alluvium that overlies the sand and

gravel material is not so deep as on Sunshine Bench. This condition is
graphically illustrated by Multiple Profiles A-A, B-B, and D-D. The fine
alluvial material of Burns Bench has been deposited partly by the Green
River and partly by erosion of the fine alluvial soil mantle of the

higher Sunshine Bench. Depths of the fine alluvial material on Burns
Bench range from more than 25 feet as shown in observation hole l6 lo-
cated just below the escarpment that separates the Burns and Sunshine
Benches to a minimum of about 2 feet near the outer perimeter of the
Burns Bench (see Multiple Profile B-B.). Multiple Profile D-D shows that
the gravel and co'bMe material is nearer the surface along the outer per -

imeter of the bench. It should also 'be noted from this profile that the

underlying shale surface is higher along the outer perimeter of the Burns
Bench than if is toward the Sunshine Bench escarpmen-t. As is discussed

in the section on "PermeaMlity and Barrier," the. shallower depths to

gravel along the outer margin of Burns Bench are particularly significant
-with regard to the drainage requirement in the southern end of the bench
near the coimnuni-fcy of Jensen. Accordingly, this part of the bench, ap~

proximately TOO acres, has been divided into two drainage requirement
tracts. Tract A embraces the outer margin of the area where the depth
to gravel ranges from about 1.5 feet to 10 feet. Tract B covers the
inner portion -where the depth -bo gra-vel is over 10 feet. The boundaries

of these tracts are shown on Map No. 450-^18-49. As on Sunshine Bench,
the fine alluvial material is underlain with gravel and cobble set in a
matrix of sand. Since there are water tables near the surface on a large

part of Burns Bench, a number of rotary drill holes were drilled -bo the
shale barrier that underlies the cob'ble and gravel material. These holes
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DRAINAGE CHAEACTERISTICS

show that the cobble layer overlying the shale ranges in thickness from
about 10 to 18 feet.

There is a limited acreage of the Jensen Unit lands situated on the

present and recent flood plains of the Green River. Soils of these lands
have been deposited as a result of frequent flooding by the Green River.
The subsurface explorations on these flood plain lands have revealed that
the predominant texture is clay loam to a depth of about 10 feet. Some
of these lands are underlain -with gravel at a depth of a'boirt 2 feet (refer

to observation hole 13, Multiple Profile A-A). There appears -to be no
correlation of texture and depth from one subsurface exploration site to
another on these river flood plain lands. This condition is undoubtedly
due to the many years of lateral and vertical cutting and redeposition

by the Green River.

As previously stated, there are many scattered tracts of project land
situated, on the Brush Creek flood plain. The soil consists of fine-
textured alluvium to depths of about 10 feet. The parent material of the

alluvium is weathered shale and sandstone from the escarpments that rise
above the Brush Creek flood plain. In places the alluvium is underlain

-with varying thicknesses of gravel and cobble which in turn, with one
exception, are underlain with shales and sandstones of the Mancos shale
formation. As discussed under Geology," a short reach of the Brush Creek

lands is underlain -with the Morrison formation.

Soil texture and structure

As was stated in the preceding section, the subsurface materials of
the two benches and the present Green River flood plain that comprise

the Jensen Unit are composed of two principal layers. The lower layer
of the t-wo principal layers is composed of sand, gravel, and. cobble in a

matrix of relatively clean sand material. This well graded material
ranges in size from medium sand through the gravel sizes to a maximum
cobble size of about 10 inches. This lower layer material has been found
to underlie all of" the Jensen Unit area. Due to this, it will not be

discussed further for each topographic subdivision.

An analysis of the logs for the explorations in the upper layer
that consists of fine alluvium shows that there is some variation of tex-

ture with respect to the two different benches, the present Green River
flood plain and the Brush Creek flood plain. The fine alluvium of the
Sunshine Bench is predominantly clay, -with a slightly smaller amount of
clay loam and loam textures. This high percent of clay would be due to
slope wash of the weathered shale from -the adjacent low shale hills being

deposited mainly on this upper bench.

Soil structures noted in these soils are fine crumb, moderately sub-
angular, and also some single grain; however, the fine crumb structure

predominates. Coloration of the Sunshine Bench soils ranges from light
brown to 'brown.
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The soils and subsurface materials of the Burns Bench are somewhat
lighter textured than the higher Sunshine Bench, The predominant soil

texture on this bench is a clay1loam. Other soil textures found on the
bench in decreasing order of occurrence are loam, clay, sandy loom, and

sandy clay.

Soil structures noted on this bench are similar -to those of the Sun-

shine Bench; namely, fine crumb, moderately subangular, and also single
grain. The fine crumb structure is again predominant. • Burns Bench soils

are predominantly light 'brown to brown in color.

Soil and subsurface materials of the lands on the present Green River
flood plain are similar in texture to the lands of the .Burns Bench. The
clay loam texture is, however, somewhat more predominant than is found on

Burns Bench. Soil textures in order of decreasing occurrence are clay

loam, clay; loam, and sandy loam.

The soil structure found in the soils of the present river flood.
plain is predominantly fine crumb, -with moderately subangular and single-
grain structure also noted. Soils of the present river flood plain are
light bro-wn to 'brown in color.

Soils and subsurface materials on lands that are situated on the

Brush Creek flood plain are predominantly clay and clay loam. with blocky
structure. Other soil textures found in this locality are loam and sandy
loam.

Permeability and barrier

As previously discussed under Investigations, permea'bility tests
•were concentrated on the drainage distress lands which will be provided
project drainage. The locations of these permeability test sites can be
noted on Map No. 450-4l8-49. As has been previously described under
origin and. occurrence, the drainage distress area was divided into two

drainage requirement tracts on the basis of the differences in the depth
of the finer alluvial materials over the gravel and cobble and a corres.

pondingly wide variation of permeaMlity rates of the fine alluvial mate-
rial and. the underlying strata of gravel and cobble. The boundaries of
these tracts are shown on Map No. 450-4l8-49. Table 1 is a summary of

the permea'bility tests and. related data for tract A in which the draln-
able zone is within the gravelly and cob'bly material exclusively. As
indicated, in the table, the average depth of materials tested is between
the average cob'ble surface at 3.9 fee-b and the shale surface at an aver-

age depth of 19.8 feet. The average permeaMlity rate for this depth
range of cobbly material is 59.1 inches per hour. A few shallow auger
hole permeaMlity tests were also conducted in tract A; but, due to the

shallow depth to cobble, these tests were almost always confined to a
shallow depth above 4 feet and therefore were not used in determining
drain spacing within tract A.

23



DRAINAGE CHARACTERISTICS

Table 1
Summary of permea.bility tests

Tract A

Pumping
test

site No.

RDH-1
RDH-3
RDH-l^

RDH-5

RDH-T
RDH-8

Average

Depth-to-

gravel or

cobble
(feet)

T7o~
6.5
1.5

5.0
2.5
5.0

^9_

Depth range
of material

tested
(feet)

2.5-19.0

2A-26.0
U.6-19.0

3.0-22.0

2.4-20.0

2.5-15.0

PermeaMli-ty

(inches/hour)
~6inv
65.3
Qh.Q
I/

62.0

19.2

5_9._1.

Depth-
to-shale

barrier

(feet)
19.0
26.0
19.0
22.0

20.0
15.0
19.8

I/ The measured permeability rate at RDH-5 was extremely high (2T3

inches per hour); and, due to its location at the outer fringe of the
tract, it -was not considered. to be representative of the area. As a re~

suit, it was not included in the determination of the average permeabil-
ity of the tract.

In tract B there were nine auger hole bailout permeaMlity step tests
conducted. As indicated in Table 2, these tests were made in the fine al-
luvium above the cob'ble to depths of as much as 13 feet. As further in-
dicated, -the average permea'bility of these fine-textured materials is 2.2

inches per hour.

Table 2
Summary of permeaMlity tests

Tract B

Auger hole
bailout (AHP)
permeaMlity
test site No.

AHP-3
AHP-4
AHP-5
AHP-T
AHP-14
AHP-15
AHP-16
AHP-17
ABP-21
Average

Depth-to-

gravel or

cobble

(feet)
9.3

2J_ Over 12.0
2/,0-ver 11.0

^ Over 14.0

9.5
2/Over 10.0
2., Over l6.1

^/Over 12.3
7.1

Over 11.3

Depth range
of material

tested
(feet)

2.9- 8.9

2.9-10.6

1.8-10.8

5.5-10.0

6.9- 9.6

1.1-10.2

h.3-13.1

3.5-10.3

2.2- T.l

PermeaMlity
(inches/hour)

T^
3.5
4.7
1.8

.9

1.5

1.1

.6

1.7
2.2

Depth -
to-shale

barrier

(feet)
.L/19.0

28.5
1/20.0
i/20.0
1/20.0
1/20.0
1/26.0
1/20.0
1/20.0

Approx. 22
I/ Depths-to-shale were estimated from known data at the rotary

drill holes or multiple profile located in the near vicinity of the re-
spective bailout (AHP) permeability test sites.

2, Cobble was not encountered in six of the nine holes drilled at
the test sites.
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In comparing permeaMlity rates of these fine-textured subsurface
materials versus depth, it was found that at most test sites permeaMlity

rates increased with depth. The coarser-textured materials found at
deeper depths would no doubt account for this condition. There is little
doubt that the higher permeabilities in the gravels and co'bbles below

would yield a much higher permeaMlity for figuring the conventional drain-

spacing requirements for tract B, but to ~be conservative this phenomenon
was purposely not considered. As -will be noted in the table, the underly-
ing shale was considered to be the barrier on both tracts.

Multiple Profiles C-C, D-D, and E-E show the logs of typical subsur-
face explorations ta'bulated in Tables 1 and 2 for tracts A and B, respec-
lively. Superimposed on these logs are the permeaMlity rates for the

depth range of material tested.

In addition to the auger hole permeability tests run within the

drainage-deficient tracts A and B, there were four tests run farther to
the north on lands of the Green River flood plain. Three of these tests

were rim on lands that were eventually found to "be infeasible to drain
due to their low elevation with respect to the water surface in the Green
River. These lands were placed in a 6w land. class. The average permea-

bility rate for these three tests was 1.1 inches per hour. The one other
auger hole permeatiility test was run on irrigable permanen'fc pasture land
of the Green River flood plain. Here the weighted permeability was found

to be 2.T inches per hour, which is favorable in connection with other

factors in maintaining good production.

No permeaMli-ty tests -were conducted on the upper parts of Burns

Bench, Sunshine Bench, or lands of the Brush Creek flood plain because
the deep -water table conditions found in those areas indicate that per-
mea'bility rates and barrier depths are adequate for good- natural drain-

age -when considered in conjunction with the other favorable drainage
characteristics.

Water Ta'ble Characteristics

General

Lifelong residents of Jensen have reported that the present high

water table problems on the irrigated lands have existed for many years.
The continual practice of irrigating excessively during the period of
high spring runoff has contributed to the drainage distress of most of
the high water table areas. These areas are 5 however, quite stable as

evidenced by 10 years of water table observations beginning in 195T-

Occurrence

The extent of -water tables on Jensen Unit lands and depths of these
water tables below the ground surface are shown on Map. No. 450-Ul8-5T-
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Delineated on this map are irrigated lands -with water tables that range

from 0 to 6 feet below ground surface in increments of 0 to 2, 2 to 3,
3 to 4, and h to 6 feet and land with a water table in excess of 6 feet
below the .ground surface. The minimum depth-to-water tables as sho-wn on

this map represent a water table level -which is sustained for a period

of about 2 weeks. In many cases sharp peaks resulting from a single irri-
gation rise above the indicated levels, "but since they are of short dur-

ation they are not considered damaging to plant growth.

It should be noted that during the subsurface explorations, there
were no water tables encountered on Sunshine Bench to an explored depth
of 25 feet. Subsurface explorations-and subsequent water table o'bserva-

tions have also revealed that along the higher, steeper slopes of the
Burns Bench (lands lying adjacent to Sunshine Bench), water tables range
from about 10 to 15 feet below the ground surface. On the flatter land

in the southern part of the Burns Bench, and also on the present Green
River flood plain lands, water tables range from 0 to -6 feet below the
ground surface as may be noted on the depth-to-water ta'ble map.

As illustrated on this map, a.'bout Tl percent of the irriga.Me lands
of the Jensen Unit, has a water table that remains over 6 feet lielo-w the

ground surface, 7 percent has a water table between 4 and 6 feet, 11 per-
cent between 3 and h feet, 9 percent between 2 and 3 feet, and 2 percent
that is 'between 0 and 2 feet below the ground surface for a minimum
period of about 2 -weeks.

About TOO acres of land are located in the southern portion of the

Burns Bench that have been delineated, as irrigable but drainage deficient
in their present condition. These lands have minimum depths-to-water

tables that are less than 4 feet from the surface.

In addition, a small acreage of irrigable land is located on the
present Green River flood plain immediately north of the confluence of

Brush Creek and the Green River that has water tables that are less than
h feet from the ground surface.

No water table observation holes were installed, on the scattered

tracts of irrigable lands along the Brush Creek channel. Essentially,
however, none of the 5-foot land classification holes drilled during the
irrigation season encountered a water table. This healthy water table
condition was also evidenced by good crop production on these lands.

Source and movement

The primary source of contribution to the ground -water table is deep

percolation from irrigation. During periods of excessive irrigation in

the spring, deep percolation is also excessive which tends to aggravate
the drainage distress areas. Leakage from canals is not considered to
be excessive or a. major problem in the Jensen area.
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The movement of water on the Jensen area benches is predominantly

toward the Green River. There are, however, small components of flow
toward the few and relatively shallo-w channels or -washes that extend

from the upper bench escarpmen-fc into the lower bench and river flood
plain.

Since there are no irrigated lands .located, above the Brush Creek
flood plain that contribute any surface or ground water -bo the flood
plain area, the only source of water that contributes to the -water ta-

bles on these lands is deep percolation from irrigation. Movement of
the ground -water on these lands is primarily toward the Brush Creek chan-

nel -which provides adequate subsurface drainage relief to all adjacent
irrigable lands.

Fluctuation

The 1962-66 period of record of irrigation diversions to Jensen
Unit lands was selected, as the period to represent the water table occur-

rence and fluctuation patterns in the area. The existing water supply
for these years approximates the total water supply under project condi-
tions, and therefore water table conditions for this period can also be

anticipated, under project operations. Project drainage, however, will
alter this to the extent of providing adequate water table control on

project lands.

Figure III-^. with hydrographs of observation holes IT and 25 shows
the water table fluctuations on lands that are not subject to high -water

tables. These observation holes are located in a favorable position on
Burns Bench (see map No. U50-4l8-57 for location). The magnitude of wa-
ter table fluctuation for these lands varies from a high of about 6 feet
to a low of about 9 feet below the ground surface. The sharp rise in va-
ter table corresponds -with the beginning of the irrigation season. When
the irrigation season begins in late May or early June, the -water table

rises sharply and peaks with every irrigation. The rate of water table
decline after the application of irrigation water ceases indicates that

these lands have good natural drainage capacity.

Figure III-5 with hydrographs of water table fluctuations in obser-
vation holes 19, 21, and. 36 shows the typical water table conditions on
irrigable lands that are subject to high -water tables. These observa-
tion holes are located in tracts A and B which, as previously described,
are located in the southern part of the Burns Bench. Water tables on

these drainage-deficient lands vary from a maximum depth of about 8 .feet
during the winter months to a minimum of about 2 feet below the ground
surface during the irrigation season. It can "be noted that water tables

rise sharply with the beginning of the irrigation season. Staying rela-
lively high, the water tables continue to fluctuate with a peak at each
irrigation. A-b -the end of the irrigation season, the water table levels

generally show a slow declining trend, reaching maximum depths of 5 to

28







DRAINAGE CHARACTERISTICS

T feet prior to resumption of irrigation for the following season.

These relatively high winter water table levels and trends are evidence
that the natural drainage capacity in the area is inadequate in spite

of high subsurface permeability of the underlying gravels. The probable

reason for the -water table remaining comparatively high during the win-
ter is that the water table gradients are limited by the relatively flat
barrier surface and in some places reverse gradients of the shale 'ba.r-

rier (see Multipe Profile D-D and C-C).

Irrigation Supply

As previously mentioned, the waters of Brush Creek were first
diverted in 1878 for use on Jensen Unit lands. After that time, irri-
gation became increasingly more extensive in the area until 1896 -when
the flows of Brush Creek were considered, to be fully appropriated and
were adjudicated by court decree. Since that time little new land has
been placed under irrigation. In 1962 a 16-second-foot capacity pump
•was installed on the banks of the Green River to supplement the irriga-

tion needs of the Burns Bench Canal.

Present conditions

A comparison of the present -water deliveries (by major canals for
the 1962-66 period of record) with the ideal irrigation requirements is

shown in Table 3 on the following page. This summary indicates that
the average annual diversion for all major canals is equivalent to a
full irrigation requirement on an annual basis but does not occur in
the desired distribution. For instance, during the high flow period in

April, May, and June, 0.64 acre-foot per acre is diverted in excess of
the ideal requirement, whereas an irrigation shortage exists in July and
August. This is the general pattern for each of the canals; however, the
average annual diversion (1962-66 period) varies from 2.8l acre-feet per
acre for the Sunshine Canal to 1+.50 acre-feet per acre for the Burton Ca-
nal. The reason for the wide variation in diversions is due to a corres-

ponding difference in water rights of the individual canal companies .

A review of the Brush Creek flows over the long time period, 1930-
66, also indicates that the average irrigation season diversion to the
Jensen Unit lands has slightly exceeded the ideal requirement on a total
irrigation season basis with excessive diversion in the early spring and
shortages in the summer.

Project conditions

Under project operation, storage of early season excess flows
would ~be provided by the proposed Tyzack Reservoir. The stored water
would be released to satisfy industrial and municipal project demands
plus some late-season demands of project lands. Thus it is anticipated
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Table 3
Ideal farm irrigation requirements

compared with present irrigation deliveries
(Based on 1962-66 period of record)

April^ May June July August September October Total

LO
r\3

Percent

Ideal farm delivery

Present farm delivery
Average—all canals±./

Sunshine Canal

Burns Bench Canal
Burton Ditch
Murray Ditch

16.0 24.1 -2778 21.4 1.3 1.S

Acre-feet per acre

100

0.15

.31

.23

.31

A3
.43

0

1
1

.50

.84

.79

.68

.32

.10

0

1
1

~w

.90

.83

.79

.33

.10

-o788-

.55

.61

.52

.56
AT

0.67

.32

.25

.35

.4o

.33

O.lh

.23

.10

.29

.31

.26

0.05

.09

.13

.15

.13

3.15

3.25
2.81

3.07
b. 50
3.82

I/ Includes only the four major canals here shown.
the scattered tracts along the Brush Creek Channel.

Excluded are several very small canals serving
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that the excessive irrigation now being diverted during the spring would
be mostly eliminated.

The only irrigated lands which -would receive a significant increased

supply over past conditions are lands on the Sunshine Bench where about

0.3 acre-foot per acre would be added. Also the 4^0 acres of new land
•would receive a full supply of 3.15 acre-feet per acre at the farm. These

new lands are scattered throughout the project on Burns Bench, Sunshine
Bench, and on Brush Creek flood plain.

It is anticipated that this small total increase in supply to proj-
ect lands will not change the favorable drainage conditions on adequately
drained lands but may slightly degrade the conditions of the drainage-

deficient lands.

Quality of Water

Irrigation supply

Brush Creek and the Green River are the present sources of irrigation

water to the Jensen Unit.

Big and Little Brush Creeks head in the Uinta Mountains to the north-
west of Jensen at an elevation of about 10,500 feet above sea level,
then join to form Brush Creek about 15 miles north of Jensen. Melt water
from the -winter snow pack and mountain springs is the source of -water in

this stream. At least part of the water supply for the Jensen Unit would

be diverted from Brush Creek through regulation by the proposed Tyzack
Reservoir.

A program of sampling the -waters of Brush Creek has been carried on
by the Bureau of Reclamation for several years. From several sampling
sites on Brush Creek the location referred to as "Brush Creek above Burns
Bench Canal heading was selected as being most representative of the
Brush Creek -water diverted for use on lands of the Jensen Unit. From

the time -the sampling program was started in 1958 to early 1966, a total
of 5^ water samples -was collected and analyzed. The average total dis-

solved salts above the Burns Bench Canal heading were 430 parts per million

for the period of study. With an average sodium percentage of 10 percent
and an average boron content of only 0.12 part per million, this water
presents no hazard to crop production in the project area.

The waters of the Green River, another source of supply for the Jen-
sen Unit, are similar in quality to Brush Creek. The Green River -waters,

however, carry considerably more sediment than Brush Creek waters. The

sampling station chosen to be representative of the Green River water
tnat would be supplied to the Jensen area is "Green River near Jensen.

A water quality sampling and analysis program for this station has been
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carried on Tsy -the Bureau from May I960 to the present time and is being

continued. During -this period a total of b3 water samples has been
collected and a complete analysis made in the Regional la'boratory.

These tests indicated that the total dissolved salts averaged only 3TO

parts per million for the period of study. The sodium content, averaged
31 percent and the boron content O.l6 part per million. With these low
salt concentrations the waters of Green River are also considered "to be

of good quality for any crop adapted to the Jensen Unit.

For additional detail on water quality see the Water Supply Appendix.

Drainage water

In order to ascertain the quality of the drainage water of the Jen-

sen Unit, a sampling program was initiated in 1964 on a shallow existing
drain in the project area and also on a natural seep at the lower fringe
of the area. A total of 35 samples has been collected and analyzed in
the Regional la'boratory from -these two sampling s-tations. In addition,

water samples were collected at the beginning and end of eight different
pumping permeability tests conducted in holes drilled through the cob'ble
to the underlying shale. The electrical conduct, ivity for these l6 water

samples was determined in the Office of Utah Activities laboratory.

A total of 15 water samples was collected from the shallow drain on
project lands. The analysis for these samples showed an average total
dissolved salt content of 1,870 parts per million. The average sodium
adsorption ratio was found to be 2.8. These waters are currently being
used for irrigation with no visible adverse effects. The reason is that
the principle salt is calcium sulfate "which is not injurious to crops
grown in the area. Under any plan, however, to reuse this water as part

of the project water supply, i,t •would -be diluted sufficiently to reduce
the concentration -to about 1,000 parts per million.

The quality of the natural seeps is very similar to that of the
drain.

The average total dissolved salts for the l6 samples collected

in connection with the eight permeaMlity pumping tests were about 2,200
parts per million. Again, an analysis made of these samples showed that

the salts are predominantly calcium sulfate. In the case of drainage by
pumping, however, these waters -will be diluted -with irrigation water of
better quality if they are to be used for irrigation purposes.

Salinity and Alkalinity.

The salinity and alkalinity data for the Jensen Unit indicate that
the irrigated irrigable lands have no appreciable problem from soluble
salts. An analysis of the laboratory data shows a range of salt
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contents from a high of about 0.37 to a low of 0.02 with an average of

about 0.08 percent salt in the upper 10 feet of the profile on the irri-
gated irrigable lands.

Irrigated irrigaMe lands with the highest concentration of salt
are located on the Sunshine Bench and are situated adjacent to the shale

hills that form the western boundary of the Jensen lands area. These
soils are influenced by the high salt content of the marine shale from
which they were derived. In most cases, the salt content found on irri-

gated lands increased with depth.

On irrigated nonirrigaMe lands, the salt concentrations are some-

what higher, averaging about 0.36 percent with a range of concentration
from 0.07 to 1.2T percent.

Jensen Unit lands with the highest salt concentrations are the non-
irrigated tracts that are scattered -throughout the unit area. This ob-

servation clearly points out the effectiveness of the leaching process
carried out on the irrigated land.

With the small amoun-fc of additional water of good quality to be sup-
plied by the project to presently irrigated lands, little or no change is
expected in the saline sodic content of the soils and subsurface materi-
als. On new lands to be irrigated, however, some leaching of salts

will -take place resulting in a decrease in the saline content of the upper

profile.

DrainaMlity

Land. with no drainage deficiency

It has been determined as a result of the comprehensive drainage in-
vest iga-fc ion, along -with the land classification data, tha-b about 3,^00

acres or 85 percent of the irrigable lands of the Jensen Unit have ade-

quate natural drainage capacity for continued irrigation and good. crop
production under project conditions. These lands, -with no drainage de-

ficiency, are located on the Sunshine Bench, parts of the Burns Bench,
the present Green River flood plain, and the Brush Creek flood plain.

The favorable drainage characteristics of these lands that are lo-
cated on Sunshine Bench are as follows:

1. Adequate depth-to-barrier. Depths-to-barrier materials ex-

ceed the explored depth of 25 feet. Indications are that
the depth-to-barrier materials on the southern part of the
bench would be about 45 feet -with a'bou-b 20 feet of this ma-

terial being highly permeable sand, gravel, and coVble. On
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the northern part of the bench, indications are that depths-

to-barrier materials range to as much as 65 feet with about

45 feet of highly permeable sand, gravel, and cobble mate-

rial.

2. Favorable -bopographic position. No irrigated lands are sit-
uated at a higher elevation that would contribute, either
through surface or subsurface flow, to a general buildup of
water tables on Sunshine Bench.

3. Surface gradients of the irrigable lands are adequate for
good surface drainage. Slopes of these lands range from
about 60 to 100 feet per mile and facilitate good surface
drainage.

4. The southern part of the bench is dissected by natural
drainage channels that extend, from its eastern escarpment

back into the bench. These natural channels provide out-

let for surface r.unoff and. subsurface drainout.

The existing conditions that contribute to adequate natural drain-

age on part of the Burns Bench lands are as follows:

1. Adequate permeability and depth-to-shale barrier. The depth-
to-barrier in this area exceeds about 20 feet (refer to Mul-
tiple Profile C-C and D-D) with about 15 feet of highly per-
mea'ble sand and gravel overlying the barrier.

2. Adequate gradients for good surface drainage.

A portion of the present Green River flood plain has adequate natu-
ral drainage for the following reasons:

1. Gradients of the higher, steeper lands are such that sur-
face runoff is good and subsurface drainout to the river
is not restricted.

2. Adequate barrier depth. As projected from kno-wn data on the
southern part of Burns Bench, barrier depths are estimated
to be at least 20 feet.

The favorable drainage characteristics of those lands located on the

Brush Creek flood- plain are as follows:

1. Well developed river channels. The Brush Creek channel has

entrenched- to a depth of 6 to 15 feet and provides subsurface
drainage relief to the adjacent small scattered tracts of ir-
gated lands.
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2. Adequate gradients for good surface drainage. Gradients

range from 120 to l60 feet per mile.

3. Short irrigated fields. The irrigated fields extend from
about 200 feet to a maximum of about 1., 000 feet from the

Brush Creek channel which makes this channel more effec-
tive as a natural drain.

4. PermeaMlity is adequate for good natural drainage capacity

when coupled -with other favorable drainage characteristics.

Land -with a drainage deficiency

Ir_rigable^ Lands

Approximately TOO acres or 1.5 percent of the irrigable land of the
Jensen Unit are presently drainage deficient. These lands are all lo-

cated on -the Burns Bench and will receive project drainage.

The predominant factor that makes drainage of these lands feasible

is the very high permeaMlity rates of the underlying coarse sand, gravel,
and cob'ble material. The conditions which contribute to -their natural

drainage deficiency are as follows:

1. An undulating surface that results in a number of -topo-

graphic lows in which much of the irrigable land is situ-

ated. Both surface and subsurface water collect in these

lows resulting in high water tables.

2. Relatively flat surface gradients, especially in -the topo-
graphic lows; slopes in these places range from about 10
to 20 feet per mile longitudinally along the lows.

3. Absence of natural channels within the topographic lows to
provide sufficient surface or subsurface drainout of the

adjacent lands.

4. Poor topographic position resulting in surface runoff and
subsurface drainout from higher irrigated lands causes ele-

vated water tables on the lower-lying,, flatter drainage-

deficient lands.

5. A reverse gradient of the shale barrier which limits the

gradient of the water table thus reducing the volume of

water that can move through the siibsurface materials (see
Multiple Profile D-D).
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Nonirrigable Lands

Those lands of the Jensen Unit that are located on the present river

flood plain and are subject to high water tables have the following drain-
age deficiencies:

1. Low topographic position with respect -fco the high flow ele-
vations of the Green River. This condition limits the sub-
surface drainout to the river.

2. No well developed natural drainage channels to convey sur-
face runoff to the river or to provide relief for subsur-
face -water.

Drainage Requirement—Conventional Drainage System

Tbe drainage requirements of the drainage-deficient land tracts of

the Jensen Unit have 'been estimated using presently accepted Bureau of
Becla.mation criteria as developed and discussed in the Investigations
Chapter (Chapter II) under the topic, "Determination of Drainage Require-
ments—Conventional Drainage System." The following is a tabulation of
specific criteria upon which the drain spacing for each drainage require-
ment tract was based.

1. Depth of drains 10.0 feet

2. Minimum depth-to-water table 4.0 feet
3. Specific yield 10.0 percent
!+. Farm delivery requirement (as deter-

mined "by the Water Resources
Branch) 3.15 ac.-ft./ac.

5. Irrigation interval 21 days

6. Number of irrigations per season 6

T. Application—each irrigation 0.525 ac.-ft./ac.
8. Deep percolation—each irrigation 0.0525 ac.-ft./ac.

The following is a summary of the estimated drainage requirements

for each drainage requirement tract as determined using the previously
mentioned criteria.

Drainage requirements !
Tract A Tract B Total j

PermeaMlity rate (feet/day) ll8.2 ^.4
Average barrier depth (feet) 19.8 22.0
Drain-spacing requirement (feet) 6,670 1,390
Length of drains required (miles)

Open (outlet) 0.9 0.5 lA
Closed (lateral) 1.6 3.1 4.T
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After the drain-spacing requirements -were calculated, a tentative

layout was made of the entire drainage system. The layout includes the
closed tile lateral drains and the open outlet collector drains that will
discharge the water into either the Green River or the Ste-war-fc Lake Water-

fowl Management Area that lies adjacent to the Green River.

Included in the drainage system are ^.T miles of closed lateral
drains and. 1.4 miles of open outlet drains. The open outlet drains -will

serve as an outlet for the closed lateral drains and will also receive
surface waste water from the surrounding irrigated lands -where present

surface drainage systems are inadequate. This would eliminate the need
for any project surface drains in connection with the conventional drain-
age plan.

The tentative drain layout was made for cost estimating purposes and
is on file at the Office of Utah Activities.

Drainage Costs—Conventional Drainage System

The cost estimate for the conventional drainage system for the Jen-
sen Unit was made on a per mile basis. Originally the Columbia Basin
Project drain costs were used as the basis for the cost estimate of the

Jensen Unit drains. Since that time local experience has been gained in
the Vernal Unit, which is here applied as a basis for the Jensen Unit
drainage cost. These costs, as shown below, are indexed to the January

19T5 price level.

Summary of costs—conventional drainage system

Type of drain

Open outlet drain
Closed la-fceral drain

Total

Total
length

(miles)
T^T
^LlCT

Contract
cost (per
mile)1/
$67,500
67,500

Total cost

(per mile)
fV$126,900
^,126,900

Total
'$ 17 8

596
774

cost

,000

,000
.000

I/ Based on information available from the Vernal Unit, there is no
justification for showing a difference in cost as bet-wen open and closed
drains.

2_/ These costs include field contingencies estimated to be 25 per-
cent and engineering and overhead estimated, to ~be 50 percent.

The total estimated drainage construction cost of $774,000 repre-
sents a cost of about $189 per acre based on a total of 4,080 acres
of project lands or $1,100 per acre based on the TOO acres of drainage-

deficient land.
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Drainage Requirement—Pumpins Method

As was related in Chpater II after completion of the detailed stud-

ies it became evident that, in spite of these detailed studies, it was im-

possible to forecast the total -well requirement for the project; and if
such an estimate were to be made it would not tie reliable. For prelimi-

nary cost comparative purposes, however, an evaluation was made of the
most optimistic pump drainage plan. This pump drainage (alternative)
plan included a battery of 11 shallow wells 12 inches in diameter and av-

eraging about 20 feet deep, 11 small electrical pumping units, a pipe sys-
tem for the disposal of drainage water, and 1 1/2 miles of surface drains.

The cost of such a plan proved to be competitive with the equivalent

cost of the conventional drainage plan.

Selection of Drainage Plan

As previously indicated, the optimistic pump drainage plan would not
be adequate in providing effective project drainage. This plan did not
account for the complex array of geologic boundaries which become evident
(luring the detailed studies.

Additional explorations, testing, and evaluations to provide a firm
pump drainage plan would be very costly. Therefore, -the additional cost
coupled with the many unknown complex aquifer characteristics preclude
further consideration of the pump drainage plan. As a result, the con-

ventional drainage plan has been selected as the official drainage plan
for the Jensen Unit.

ho
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GROUND WATER

Introduction and Purpose of Appendix

The Jensen Unit of the Central Utah Project would supply l8,000 acre-

feet of municipal and industrial water to the Ashley Valley area, supple-

mental irrigation water to about 3,640 acres of presently irrigated land
in the Jensen area, and a full irrigation supply to about 440 acres of
new land in this same area. The project will also make possible more ef-

ficient use of -water supplies to the Ste-wart Lake Waterfowl Management
Area. In this appendix, the Jensen area is defined as those portions of
the project service area located on Brush Creek and its tributaries and
along the Green River in the vicinity of the town of Jensen. The Ashley
Valley area is defined as that portion of Ashley Valley that can be served
from the Ashley Valley water system. This area also includes the Ashley
Valley Oil Field, -which is located at the southeast end of the valley. An
illustration of these areas is shown on Plate I.

In reporting on the possible development of ground water as.a source

of project water, this appendix .summarizes the data collected and results
of studies made by several agencies. These include the Bureau of Recla-

mation, the U. S. Geological Survey, the U. S. Soil Conservation Service,

the Utah Geological and Mineralogical Survey, the Utah Oil and Gas Con-
servation Commission, the Utah State Department of Health, the Utah De-

partment of Natural Resources, and the Utah State Engineer.

Geology

The Jensen Unit area is situated against the southeast flank of the
Uinta Mountain Range in eastern Utah. Peaks in the Uinta Mountains range
in elevation from 10,000 to 13,000 feet. The uplift which formed the
mountains has warped the rock formations underlying the project area and

in general has tilted them upward to the north, northwest, and northeast.
Subsequent erosion has progressively exposed older rock formations. Dis-

tribution of these formations is shown ....on Plate II. The effect of ero-

sion and. how it has exposed the several formations is shown in the sub-

surface profile on Plate III.

Most of the area to receive project water is covered with a rela-

lively thin layer of silt, sand, gravel, and cobbles (allu-vium) with an
average -thickness of 27 feet. Immediately under the alluvium is a layer
of Mancos shale -with a thickness of up to 5,000 feet.

Table 1 categorizes the deposits found in the project area according
to age, characteristics, thickness, and water-bearing properties.
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Plate II- Stratigraphic distribution of rock formations in the Jensen Unit area
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Table 1 -- Generalized description and water-bearing properties of the principal
rocks in the Jensen Unit area

System
Map

symbol
Thickness
(feet) Description Distribution and structure Water-bear ing properties

IQuaternary Alluvium and
oufcwash gravel

Qao 1-60 Gravel, sand, and clay; generally
unconsolidated

Gravel and sand are pro"
mtnent on terraces and

along sfcreara channels.

Flood plains and alluvial
fans cover most stream

valleys

Probably will supply wafcerj
to shallow wells wherever
it is more than 20 feet
thick

Tertiary Browns Park
formation

Tbp 1 - 300 Conglomerate of rounded to sub-
angular boulders in sandstone
matrix

South slope of Uinta
Mountains dipping 'gently
away from mountains

Crefcaceous Mesaverde forma-

t ion
400 - 1.200 Fine- to medium-grained sandstone,

dark-gray shale, Ugnitic shale
and lignite. Sandstone predorain-
ates in lower half of formation,
and lignitic shale and lignite
are present only in upper part

Crops out ^long the west
and south edges of Ashley
Valley. Probably underlie;
entire basin except in the
Vernal-Split Mountain area

Probably can supply small
quantities of water to
wells from sandstone

Mancos shale 1.000 - 5.000 Gray marine raudstone with

eastward-thiuning sandsfcone
lenses

\J1

Crops out in the buckskin
hills area and along the
west edge and south half
of Ashley Valley. Under-
lies the entire area.

Sandstone lenses may

supply water to wells,
which is likely of poor
quality because enclos-
ing shale contains

gypsum

Frontier Sandsfcone 200 - 280 Gray, tan or white, uniformly
fine to medium grained and
brcmn-weathering. Above the
basal sandstone occur gray to
brown lignitic and sandy shales
with thin coal seams

Ridge & slope forming.
Exposed along north
side of basin and at
Split Mountain

Basal sandstone has
supplied small quantities
of poor quality water Co
springs in Dinosaur
National Park

Mowry sha Ie Kmy 30 - 125 Hard, gray, silver-weathering
siliceous shale

Ridge and slope forming.
Crops out around base of
Split Mountain and along
north side of basin

Probably poor

Dakota sandstone 34 - 50 Conglomeratic sandstone that
represents advance of Creta-

teous sea; transects Cime

lines

Crops out north and north-
east of basin. Probably
underlies entire basin

Rock is probably too dense]
to supply water to wells
in quantity



Table l~-Confcinue<i

c^

System

Jurassic

Triassic

Fermian

Formation

Morrison formation

Curtis formation

Entrada sandsfcone

Carmel formation

Navajo sandstone

Chinle formation

Shinarump conglo-

merate

Moenkopi formacion

Park City formation

Map
symbol

Jm

Jc

Je

Jca

Jn

TRc

TRs

IRm

Ppc

Thickness
(feet)

745 - 1,000

ISO - 300

100 - 240

125 - 170

700 - 1.000

235 - 276

35 - 75

700 - 950

1 - 200+

Description

Varicolored mudstone and clay-
stone

Fossiliferous, glauconicic sand-
stone, shale, and sandy Lime-
stone

Unfossiliferous, gray to buff,
locally reddish, clear medium-
grained quartz sandsfcone, Wea-
there to smooth, rounded backs
and knobs

Soft red sandstone, shale, and silt-
stone. Contains 4 foot la-:

gypsum north of Vernal

Grossbedded, massive, poorly
cemented, light gray to buff,
fine to medium grained. Iron and
calcareous concreti-ons are coimnon.

Red and varicolored calcaraous shale
with lenses of mud-silt conglcnnerate
and sands tone

Buffish, poorly sorted, conglo-
meritic quartz sandstone

Red beds of unfossiliferous sand-

stone, silfcstone, and claystone both
above and below a middle fossili.-
ferous limestone member

Thick limestone with intercalated
quartzite and sandstone

listribution and structure

irops out north and north-
;ast of basin. Probably
LTiderlies entire basin

do.

do.

do.

do.

do.

do.

do.

do.

Water-bearing properties

Probably poor

do.

Can supply small quanti-
ties of good water to
wells

Probably poor

Can supply moderate quan-
titles of good water to
wells near outcrop area on
south slope of Uinta Mts.
Quality of water may be
poor where Navajo is 2,000.
3.000 feet or more below
surface

Probably poor

Can supply small quanfci-
ties of good wai
wells

Probably poor due Co the
abundance of gypsum

Supplies water from springs
in Ashley Creek Valley
north of Vernal



Table 1—ConEinued

-1

Sys t em

Pennsyivanian

Misstssippian

Cambrian

Precambrian

ForiaaCion

Weber sandstone

Morgan formation

Mississippian un-
divided. Probably
includes rocks
equivalent to Man-

ning Canyon shale,
Humbug formation,
Deseret and Madison
limestones

Lodore formation

Uinta Mountain
Group

Map
symbol

Pw

Fmu

Mu

•el

PCv

Thickness

(feet)

1,000 - 1,200

1.100 - 1,300

1.000+

100 - 1,200

12.000 - 20,000

Description

Massive, crossbedded, fine- to

coarse-grained sands Cone

Thick-bedded, cherty, fossili-
ferous limestone in tower member

and red sandy shale, buff and
red crossbedded sandstone, and

thin beds of aray to pink cherty
limestone in upper member

Principally massive Umestone
with a black fissile shale unit

at top

Thick-bedded, coarse-grained,
arkosic sandstone and arenaccous

shale

Red, pink or vhice quartzitic sand-
stone, with Lhin shale parting.s,

and E:hin-b(3dcied sericitic and sandy
shale incerbedded with sLabby sand-
stone

DisCribuLion and structure

Crops out north and north-

east of basin. Probably
underlies entire basin

do.

do.

Fnrms cure of Uin£d Arch

in eastprn parc of Uint,

Mountains

Water-bear ing properties

In Ashley Valley field
water produced from 4,000
ft. below surface is
usable for irrieafcion

Probably poor

May supply water from
;averns or solution

channels

Unknown

do.



GROUND WATER

Ground Water Occurrence

Within the project area, ground -water has been o'btained from t-wo ma-

jor systems. The first system consists of shallo-w, unconfined -water in

•the form of a water table in the alluvium. Water in this system is of

poor quality, a factor that is discussed later in this appendix. This
poor quality limits the possible use to irrigation. In addition, since
this water is tributary to the fully appropriated surface streams in the
area and development of the shallow ground water zones -would deplete ex-

is-ting surface rights, -the shallow ground water has been excluded as a

possible source of project supply. An exception is the drainage waters
delivered to the S-fcewart Lake Waterfowl Management Area. Only the uricon-

fined ground water in the Jensen area will be discussed in this appendix.
Some data relative to the unconfined ground water in the Ashley Valley
area, however, will be used in tables and figures.

The second ground water system.consists of confined artesian aqui-

fers existing in various permeable layers of bedrock strata. Development
and use from this system are also limited except where large yield, high
quality bedrock springs are available. These large springs, ho-wever, are

tributary to the surface streams and part of the existing surface supplies,
Wells drilled into the bedrock aquifers are very expensive and generally
have low yields and high pumping lifts. Except for utilization of the 'bed-
rock springs by exchange, development of ground water from the confined
bedrock aquifers, likewise, has been excluded as a possible project water

supply.

Unconfined ground -water

Jensen Area

The unconfined ground -water in the Jensen area occurs in the form of

a shallow water table in the silt, sand, gravel, and co'bble alluvium
-which overlies the Mancos shale.

The major source of recharge to the unconfined. ground water aquifer

occurs as the result of deep percolation of applied irrigation water, ca-
nal leakage, and seepage losses from surface streams as they cross porous

alluvial deposits. Water table in the irrigated areas generally builds
up during the period of irrigation and declines during the nonirrip;ation
season. Water table increases of 4 to 8 feet are not uncommon during

high flow periods in some areas. A hydrograph of a representative -well

near Jen sen which shows this characteristic buildup is shown in Figure 1.
Some recharge to the unconfined system also results from precipitation .on

the basin. This quantity, however, is limited due to an average precipi-
tation of only 8 inches per year, much of which occurs as summer thunder-

storms with both rapid runoff and high consumptive use.

Movement of water in the shallow aquifer is controlled to a large ex-

tent by -the -topography of the land and the underlying shale formation.





GROUND WATER

The direction of flow appears to follow the same pattern as surface run-

off. Because of this, existing stream channels or natural drainageways
act as open drains. In the Jensen area, the unconfined ground -water is

directly tri'butary to Brush Creek, the Green River, and Stewart Lake. De-

velopment. of the unconfined aquifer could deplete the supply of these
streams with the possi'ble exception of Stewart Lake where some water
could be saved from evapotranspiration loss.

Water rights on the surface streams in the Jensen area generally ex-

ceed the available flows except during short, high runoff periods.

Confined ground water

The confined ground -water system consists of various -water-bearing

sandstone formations. These include the Weber, Dakota, Navajo, Entrada,

and the highly fractured and cavernous limestones of the Pennsylvanian
and Mississippian age. Of these, -the principal aquifer -with the best
quality of water is the Weber sands-fcone. At the Ashley Valley Oil Field,
•water is obtained from the Weber at a depth of about 4,100 feet. In the
portion of Ashley Valley located north of Vernal and also at the extreme
north end of the Jens en area, the Weber is encountered at about 1,000 to

1,500 feet. This is due to the upward tilting rock formations.

Recharge to the confined aquifers occurs as precipitation and runoff
over exposed areas of bedrock on the south flank of the Uinta Mountains
and on Split Mountain northeast of Jensen. Some contribution probably
occurs from deep percolation through fractures, faults, and solution cav-

erns. Little, if any, recharge is received from the basin areas due to

the great thickness and impermeable nature of the overlying shales. In
addition, the piezometric surfaces of the aquifers are above the land
surface in the lower elevations of the basin. This upward pressure tends

to prohi'bi-fc the entrance of dowrrward percolating waters.

Ashley Spring, a relatively large (l5 to 90 second-feet), high qual-
ity bedrock spring tri'butary -bo upper Ashley Creek, has been partly devel-

oped to supply the Ashley Valley public -water system. About 3?000 to
4,000 acre-feet of high quality -water is presently diverted for municipal
and industrial use from this spring. An estimated additional 15»000 to
20,000 acre-feet of water could. be diverted from Ashley Spring provided
replacement is made -to the downstream irrigators -who presently use the wa-

ter discharged by this spring. Ground -water tracing tests, using fluores-

cent water tracer dyes, have recently been conducted by the Bureau of Rec.

lamation and others. The tests showed that the recharge areas for the
spring are the sinks and stream channel losses occuring on the upper

reaches of the adjacent Dry Fork tributaries and that the water moves -bo
the spring through solution channels, fissures, and joints in the Missis-

sippian limestone formation.

10



GROUND WATER

Chemical Quality of Ground Water

The chemical quality of the ground water in the Jensen area varies

considerably. An analysis of 6l water samples shows a range from about

250 parts per million (p.p.m.) to about 6,000 p.p.m. These dissolved.
solids occur in the water as sodium sulphate, calcium sulpha-be, magnesium

sulphate, and calcium Mcarbonate. The most common of these substances

is the sulphate salts. The quantity of sulphate salts in the water is

sufficient in many areas to cause cathartic effects. Figure 2 shows the
relationship of sulphate to the total dissolved solids for water samples
from wells, springs, and drains in the Jensen area.

Samples of Ashley Spring collected at the spring or at points along
the Ashley Valley culinary system show the spring -water to be a very high
quality calcium bicar'bonate type water 'with a reported TDS only in the

70- to 106-p.p.m. range. The water is chlorinated as it enters the upper

end of -the Ashley Valley system at Merkley Park.

A partial list of the recommended limits for mineral content of culi-

nary water supplies serving 50 or more persons is shown in Table 2.

Table 2

Mineral limits for municipal -water supplies*
Recommended

limit
'Mineral (p.p.m.)

Chloride 250.0

Fluoride 1.5
Iron .3

Nitra-be 45.0

Sulphate 250.0

Hagnesium 125.0
Total solids 500.0

*As established by the U.S. Public Health Serv-
ice.

Within the project area, ground water that meets the above standards
or the extended standards shown on Figure 2 occurs in three areas:

(l) Springs, shallow alluvial -wells, and deep 'bedrock wells
located adjacent to high mountain drainages at the north
end of Ashley Valley;

(2) Deep oil wells in the Ashley Valley Oil Field; and

(3) Springs, shallo-w alluvial wells, and deep bedrock wells
located adjacent to high mountain drainages at the north
end of the Jensen area.

11
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GROUND WATER

Generally water produced from the unconfined ground water system is
highly mineralized due to the underlying gypsiferous Mancos shale. Deep
oil test wells scattered over the project area have occasionally encoun-

tered small quantities of highly mineralized water. Early reports also

indicate the presence of excessive quantities of iron in water produced
from deep bedrock -wells. Table 3 summarizes the quality of water from
wells.

Table 3
Summary of -water samples from -wells

Area
Bedrock wells

North portions of
of Ashley Valley
and Jensen areas

Ashley Oil Field
Shallow wells

Ashley Valley

Jensen area

Samples

T
22

25

^_

Total dis-

solved solids

(average

^_.^m.J_

569
810

1,252

2,968

Principal

water type

Calcium sulphate.1-7

Calcium sulphat e-i-/

Magnesium-calcium

sulphat e2_/

Calcirun sulphate
I/ Sodium and 'bicar'bonate also important constituents.

2^1 Sodium and magnesium also important constituents.

Existing and Potential Well Development

Records of approximately 456 shallow and deep wells drilled in the
Jensen Unit area -were examined. Of these, about 73 percent contained

some data useful to this study. Generally the yield from -wells is low

and the quality of water poor. The water table is high enough in most
areas that many shallow wells are constructed by hand or with farm
equipment. This poor method of well construction is largely responsi-
ble for the low yields. Well development in the project area can be
divided into two types.

(l) Shallow alluvial -wells drilled by or for individual
users for small irrigation requirements, stockwater,

or less commonly, domestic purposes and

(2) Oil tes-t -wells drilled in bedrock at great, depths.

Table 4 shows the development, of wells in the Jensen Unit area.
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Table 4
Well development in the Jens en Unit area

Area Aquifer

Number

of
wells

Depth
Range

(feet)
Average

Yield I

Range

;S.p.m.)

Aver-

age
Ashley Valley area Alluvium 1T9 5-100 29 1-125 21
Jensen areal/ _ , Alluviuni 78 5-TO 18 1-65 2^
Ashley Valley area^/ Bedrock 15 138-2,660 1,503 0-800 229
Ashley Oil Field Bedrock 28 4,130-4,393 4,2T1 4-2TO 82
Jensen axea^f Bedrock 8 l68-5,068 1,859 0-100 l6

I/ Does not include the United States Bureau of Reclamation test

wells drilled in 1968 or the Chevron Oil Company wells adjacent to the
Green River.

2, Includes only those wells located at the north end of the valley.
3, Includes wells drilled at Dinosaur National Park which are near

but outside the project area. Their yields are useful as an indicator of

aquifer characteristics within the project area.

Ashley Valley area

The Jensen Unit of the Central Utah Project will provide municipal
and industrial water for the Ashley Valley area. Most of the municipal
and. industrial water is to be delivered to Ashley Creek in exchange for
high quality -water diverted at the springs. The quality of -the unconfined
water in Ashley Valley is not suitable for municipal and industrial use
(see Tables 2 and 3). Therefore, deep bedrock -wells are the only wells

discussed in this section.

The depth of -the overlying Mancos shale prohibits the economic devel-
opment of most bedrock -wells . This is the case in the valley areas around

and south of Vernal. North of Vernal, ho-wever, on the lower slopes of the

Uinta Mountains the uplifted formations are nearer the surface. Several
oil companies have constructed test wells in this area. A few of these
encountered -water in sufficient quantities and at depths that may warrant
completion of the existing wells by private interests. The commu.nities
of Vernal and. Maeser have both acquired water rights on various oil test
wells; however, no real development has been undertaken. Maeser currently

exchanges 2 second-feet of -water from a flo-w-ing well just below Merkley

Park in Ashley Canyon for better quality Ashley Spring -water. A group of
•wells located about 1 to 2 miles -west of Maeser in Coal Mine Basin has

'been intennittently used for irrigation. Most of the bedrock -wells yield
water with a fairly strong taste of iron. Filtration and possi'bly chlor-
ination -would 'be required to make these -waters acceptable for culinary

use.

The ability of an aquifer to produce water is indicated by the spe-
cific capacity of -wells. Specific capacity is a ratio bet-ween the yield
of a -well and the dra-wdown at that yield. The relationship is such that

the specific capacity decreases as the yield increases due to the natural

l4
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friction and turbulence in the aquifer and efficiency of the -well itself.
Because of these characteristics, well performance plots as a curve and

can be used to determine the maximum practical water production. Figure

3 shows specific capacity curves of bedrock wells in the north portion of

Ashley Valley.

To adequately develop -this source of water for municipal and indus-
trial purposes would- require complete development of existing wells, con-

struction of several new wells, and a filtration plant to eliminate the

objectionalDle taste.

Drilling deep w^ells in bedrock is very expensive. The yield of each
•well -would pro'bably be from 1 to 2 second-feet. The high cost of construc-

t ion as compared -with this relatively low yield makes development of this
source of water economically infeasible.

Ashley Oil Field

The Ashley Oil Field is located on a 300-foot structural closure on

the westward-plunging Section Ridge anticline. Oil and -water are produced
simultaneously. Hydrostatic pressures are sufficient to maintain flowing

wells; however, pumps have been installed to increase the production of
oil. This has also resulted in an increased yield of water. Approximately
2,^00 acre-feet of water is produced annually from about 2T wells in the
field. This is representative of a combined flow of about 3 1/3 second-
feet. Chemical analyses of 22 of these wells show an average of only 8lQ
p.p.m. of dissolved solids. This is considerably "better than correspond-

ing samples taken from lower Ashley Creek which flows nearby.

Local farmers have obtained rights -to the water in the Ashley Valley

Oil Field. By burning off the surface oil film, they have successfully

irrigated with this -water. It is felt, however, that project development
of this source of water would not be practical and that its use can best

be utilized through the current practice of individual filings on water
as it is produced by the oil wells.

Jensen area

Development of wells in the Jensen area has been greatly hindered by

low yields and poor quality. As shown in Table 3, the average content, of
dissolved solids is near 3,000 p.p.m. Most wells are poorly constructed

and do not adequately penetrate the producing aquifers. Most oil test
holes and water wells drilled. in bedrock have been dry. One bedrock well
located at the extreme north end of the Jensen area is reported to flow

100 gallons per minute (g.p.m.) from Weber sandstone 1,100 to 1,102 feet
below ground surface. Aquifer depth and characteristics are the same as
those in the north portion of the Ashley Valley area. Figure 3 shows the
capability of bedrock wells in these areas.
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GROUND WATER

The lands adjacent to Brush Creek and at the south end of the Jensen

area are covered with a deposit of alluvial material averaging about 21
feet thick. Generally this lies on top of the Mancos shale which is up
to 5,000 feet thick in this area. Much of the productivity of the land

is hindered by a high water table. The average water level is only 5-8
feet below the ground surface, but in some areas it may range within 1

foot of ground surface. Several springs and seeps discharge naturally
into a lower area along the Green River known as Stewart Lake. This lake
is operated. ~by the Utah Division of Wildlife Resources as a waterfo-wl man-

agement area.

A careful analysis of well logs in the south portion of the Jensen
area indicates -the presence of a competent gravel aquifer resting on -bop

of the Mancos shale. Between 196l and 196U both the Rasmussen Ranch and
the Chevron Oil Company constructed several wells along the Green River

about 4 1/2 miles south of Jensen. These wells were of optimum design.

They were drilled through the entire aquifer depth, special casing and
screens -were installed, and each -well was gravel packed. When these wells

were tested their yields ranged from l80 -bo 503 g.p.m. -with only modera-be

drawdo-wns. During August 1968 the Bureau of Reclamation constructed two
test wells near Jensen. These were also of optimum design. Extensive

testing of these -wells has been conducted. The specific capacity curves

illustrated in Figure U show the potential of wells in this area. Pre-
liminary analyses of water samples taken from the Bureau of Reclamation
wells indicate total dissolved solids range from about 1,400 to 2,800
p.p.m. with about 30 percent sodium. Water of this quality ranges from
pennissi'ble to unsuita'ble for irrigation. If used, this water would have
to be mixed with better quality water from some other source.

Summary and Conclusions

1. Only limited quantities of water can be developed, from
wells in the Jensen Unit area.

2. Due to poor chemical quality the water would have limited

application in the unit area.

3. Development of deep 'bedrock wells is not economically
feasible.

4. Water from existing bedrock wells can best be utilized

through private enterprise.

It is therefore concluded that well development should not be made
a part of the Bureau of Reclamation's Jensen Unit plan.
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