AD-A036 574 PACIFIC NORTHWEST RIVER BASINS COMMISSION VANCOUVER WASH F/@ 8/6

COLUMBIA=NORTH PACIFIC REGION COMPREHENSIVE FRAMEWORK STUDY OF «=ETC(U)
MAY 71 J CALVIN: F H CLOSNER: R J COFFMAN

UNCLASSIFIED




- -

22 s e




Y Nt N

Comprehensive Framework Study
of Water and Related Lands

)/
APPENDIX

VOLUME 2

LAND MEASURES &
WATERSHED PROTECTION

SUBMITTED BY

PACIFIC NORTHWEST RIVER BASINS COMMISSION
1 COLUMBIA RIVER, VANCOUVER, WASHINGTON

MAY 1971




This appendix is one of a series making up the complete
Columbia-North Pacific Region Framework Study on water and
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This appendix to the Columbia-North Pacific Region
Framework Report was prepared at field level under the auspices of
the Pacific Northwest River Basins Commission. It is subject to
review by the interested Federal agencies at the departmental level,
by the Governors of the affected States, and by the Water Resources
Council prior to its transmittal to the President of the United States
for his review and ultimate transmittal to the Congress for its
consideration.
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Table 260 - Generalized Sediment Yield by Cover and Land Use,
Subregion 6

Cover and 1,000 Sediment Yield
Land Use Acres Percent Ac.Ft./Year Percent
Cropland 3,077.8 14 8,130 70
Forest Land 13,537.1 60 1,226 11
Rangeland 5,041.8 23 2,154 18
Other Land 714.5 3 120 sl
Total 22,3002 100 11,630 100

Source: Derived from figures 37 and 38 and Appendix IV.

Cronland

Over a century ago settlers grazed livestock on the native
grasses of the vast prairies, hills, valleys, and meadows of the
subregion. The influx of settlers and catastrophic kills of live-
stock in the winters of 1881 and 1890 caused a gradual change from
livestock production to the production of wheat and other small
grain crops. During the following years, the cultivation of the
land spread throughout southeastern Washington, northeastern Oregon,
and west-central Idaho. Today the cropland includes 3.1 million
acres in more than 7,700 farm units or an average of nearly 400
acres per unit.

Cropping patterns are governed by length of growing season
determined largely by elevation. Basically, hay and pasture pro-
duction is associated with the higher elevations and shorter grow-
ing seasons while the small grain and specialty crops grow at the
lower elevations. The various dryland and irrigated crops in the
subregion are shown by state in table 261.

Significant grain producing areas include: the Palouse Hills
of Idaho and Washington; the Nez Perce Prairie of Idaho; the Grande
Ronde and Wallowa areas of Oregon; and the Snake River Valley in
Washington. Forage crops, about half of which are irrigated, are
second to grain in importance in the subregion. The major irrigated
forage areas are the Lemhi and Pahsimeroi valleys in Idaho, the
Wallowa Valley and the Grande Ronde area in Oregon, and the
Palouse River Valley in Washington.

Field crops, which rank third, are mostly peas and lentils
used in the nonirrigated grain rotation. Other crops include
sweet and sour cherry, apple, apricot, and peach orchards. Seed
crops are legumes and grasses.

Irrigated areas are located primarily along permanent
streams. In Washington, the irrigated area is on the Snake River




terraces and scattered along the bottomlands of a number of creeks
and rivers, such as the Palouse and Tucannon. The irrigated areas
in Idaho are interspersed with the dry lands along the Clearwater
River, on the Snake River terraces, and on the bottomlands along
the Salmon, Lemhi, and Pahsimeroi rivers. The major irrigated
areas in Oregon are on bottomlands and terraces in the Grande Ronde
and the Wallowa River valleys.

Table 261 - Types of Crops, Subregion 6, 1966

Idaho  Oregon Washington Total
(1,000 Acres)

Dryland Crops

Hay & Pasture 135.90 41.6 16.1 192.7
Field Crops 218.7 6.7 131,53 35357
Grain 442.9 159.5 1,006.8 1,589.2
Fallow 67.5 5.5 524.7 597.2
Seed Cropsl/ 4.4 6.0 6.6 17.0
Other2/ 67.6 il 12.4 80.2
Total Dryland Crops 98%.1 199.0 1,677.9 2,810.0
Irrigated Crops
Hay & Pasture 128.5 34" 213 204.1
Grain 7.8 31.4 3.9 43.1
Row Crops 2.6 - o d D
Field Crops - 6.2 2.2 8.4
Seed Cropsl/ - 5.9 - 5.9
Other2/ .3 1 6 1.0
Total Irrigated Crops 139.2 97.9 30.7 267.8
Total Cropland 1,072.3 296.9 1,708.6 5.077.8

1/ Tncludes legumesand grasses.
2/ Includes sweet and sour cherries, apples, apricots, peaches.
Source: Appendix IV, Land and Mineral Resources

Water Conservation

The subregion has an abundant supply of water with irriga-
tion being a major consumer. Water management problems stem from
the seasonal distribution of annual precipitation, since runoff
occurs mostly in the spring months. Conversely, low streamflows
coincide with peak irrigation demand during the summer months.
Improper management of irrigation water allows it to be lost through
floods, ditch seepage, poor distribution of water on the farm, and
reduced water quality.

371




Efficiency of water application usually follows irrigation

system improvement. Much of the present inefficiency in water
application can be attributed directly to the inadequate design
and construction of farm irrigation systems. Table 262 shows the

work accomplished on irrigated lands to provide more efficient
irrigation.

The type of distribution systems for irrigation water
varies in size from large irrigation developments to single farm
diversions from a creek or river. Scme of the more recently
reorganized systems are community pipelines, often with gravity
pressure adequate for the operation of sprinklers.

Table 262 - Water Conservation Practices Applied
on Cropland through 1966, Subregion ©

Practice Unit  Tdaho Oregon Wash. Subregion

Water Control Facilities No. 1,305 893 2,139 4,337

Irrigation Water Con- Miles 288 244 217 749
veyance Facilities

Water Storage Facilities No. 1;379 1,062 663 3,104

Irrigation Systems No. 2,968 1,694 68 4,730
Surface

Irrigation Systems No. 529 247 774 1,550
Sprinkler

Land Shaping 1000 Acs. 15.8 8.5 18.5 42.8

Irrigation Water 1000 Acs. 13:5 5.4 30.2 48.8
Management

Source: USDA “2il Conservation Service Data

The most pressing problem in the irrigated area is the
late-season water supply because this area receives only a small
amount of summer rain. Supplemental water is necessary for most
intensively managed crops. With the exception of the main stems
of the Salmon, Clearwater, and Snake rivers, all other streams in
the irrigated cropland areas are inadequate for present needs. Of
the 221,000 acres irrigated from streamflow, 123,000 acres are
short of water between July 1 and September 1. Availability of
water and method of irrigation by source are presented in table 263.

On the nonirrigated cropland, land measures installed
primarily for erosion control also provide water conservation.
Deep rooted legumes in the rotation increase permeability by provid-
ing channels for water into the subsoil and substrata. The grain
stubble left on the surface during the stubble mulching operations
enhances the infiltration of water by lessening puddling of the
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fable 2063 - Water Availability and Irrigation Methods for Cropland,
Subregion 6, 1966

Item Idaho Oregon Wash.  Total Percent

S e el 1000 Acres------------

Water Source
Streamflow a6 73.:9 15.5 221 .0 82
Groundwater 1.0 5.5 5.8 1055 4
Reservoir Storage 6.5 20.5 9,5 36.5 14

Total Cropland 1391 97.9 30.8 267.8 10
Irrigated

Areas with adequate 78.8 45.0 20.9 144.7 54
supplies

Areas with inadequate 60.3 529 9.9 1231 46
supplies 100

Method of Application
Sprinkler 7ie 25.8 2 59.2 22
Flooding 131.4 74.1 3.1 208.6 T%%

Source: USDA, Soil Conservation Service River basin Data

soil, by absorbing the pounding action of raindrops, by slowing the
velocity of the water runoff, and by reducing the amount of erosion
by the wind. Contour stripcropping, consisting of alternate strips
of grain and fallow shortens the flow of water on unprotected soil
and allows better infiltration and retention of the water on the
vegetated strips. Subsoiling and chiseling, which breaks up layers
of compacted soil, such as plowpans, allows a greater quantity of
water to enter the soil. Diversion terraces decelerate the runoff
by conducting the water across the slope to a protected waterway
and by increasing the amount of infiltration.

Water is stored in impoundments and in the soil profile.
All water storage facilities are valuable for water conservation
regardless of their primary purpose. By storing water during the
season of major runoff and releasing it during the season of low
precipitation, the stored water can supply all uses, including
irrigation, during times of low streamflow; it can improve the
water quality by maintaining more uniform flow throughout the year;
and it can help the recharge of the ground-water supply.




Druinngc

Approximately 151,000 acres cof cropland have a wetness
problem associated with irrigation from improper irrigation water
management, canal seepage, or inadequate outlets, or from runoff
and scepage from mountain footslopes (table 264).

Table 264 - Cropland Areas with a Wetness Problem
Subregion 6, 1966

Capability
Class Idaho Oregen Washington Total
(1,000 Acres)

1 - - 1 1
111 - 84 5 89
IV 56 - 5 61
Total 56 84 i 151

Source: Soil Conservation Service, C-NPRBS Data

The major wet problem areas in the Palouse Hills are caused
by position in the landscape and restricted soil permeability.
Tile drainage and outlets are the practice most commonly needed.
In Idaho, problem areas are the Pahsimeroi, Lemhi, Salmon, and
Clearwater valleys. On the Nez Perce Prairie, concave slopes and
slow permeability of the soils impound the water and demand an
artificial drainage installation. In Oregon, drainage problems
in the Grande Ronde and Wallowa valleys are caused by seepage,
runoff, surplus water from irrigation. Improved drainage practices
as well as more efficient irrigation water management practices
are necessary to correct the poorly drained areas.

Almost 1,200 miles of drainage facilities have been installed.
Drainage has allowed farmers to make cropping adjustments, to
increase the length of the growing season, and to make farming
operations easier. Drainage practices that have been established
in cropland are shown in table 265.

Table 265 - Drainage Practices Applied to Cropland
Subregion 6, 1966

Unit Idaho Oregon Wash. Total

Drainage Conduits and Ditches Miles 202 244 743 1,189
Drainage Structures No. 9 2 62 T

Source : USDA, Soil Conservation Data
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Erosion and Sedimentation

Y

Almost 2.7 million acres or 86 percent of the cropland have
an erosion potential (table 266). However, adequate land treatment
measures and proper land use have reduced erosion on about 1.4
million acres. The practices are listed in table 267. These land
treatment measures must be repeated on the 1.4 million acres to
safeguard against future erosion. Erosion continues to be an
increasing problem on 1.3 million acres or 42 percent of the crop-
land that has not been adequately treated or properly used. Winter
rains on frozen soil, snowmelt, summer storms, wind action, inadequate
cultural methods, and inefficient irrigation water management are
the principal causes of erosion.

Table 266 - Cropland Areas with an Erosion Potential
by Capability Class, Subregion 6, 1966

Capabil 1?\

(Class Idaho Oregon W.‘I.\!ll})g’t()l] lotal
11 (§) 64 238 308

11] 821 56 926 1,803

IV 51 138 361 550
Total 878 258 1,525 2,661

Source: Soil Conservation Service C-NPRBS Data

(2]
(¥a)




Ihe yield of sediment from the total cropland area reflects
only a small part of the erosion and sedimentation occurrence
within each field. Most of the accelerated erosion and sedimenta-
tion occurs over a few hundred lineal feet on slopes and at the
break in slopes within each field. Approximately 8,100 acre-feet
of sediment are eroded from cropland areas annually (table 260).
Although cropland is only 14 percent of the total land, this
quantity of sediment accounts for 70 percent of the total sediment
load in the annual runoff.

I'he Palouse Hills and the footslopes of the Blue Mountains
which are well known for the high yields of grain produced by
deep, fertile, loess soils are also well known for the prevailing
critical erosion problems. The Nez Perce Prairie in Idaho and the
Grande Ronde and Wallowa valleys are noted for the moderate to
severe crosion. In some places all of the topsoil has been lost
and the crop yields have been reduced to less than half of the
normal vield.

Table 267 - Erosion Control Practices Applied on Cropland
Subregion 6, 1966

Unit Idaho Oregon Wash. Total
Conservation Cropping 1000 Acs. 333.4 71.8 714.4 1,119.6
System
Crop Residue Use 1000 Acs. 313.7 65.3 964.0 1,343.0
Ditch Bank Seeding Miles k.1 2.6 27.2 30.9
Diversions and Terraces Miles 4.8 35.4 308.8 349.0
Field Windbreak Miles 0:8 11.5 28.6 , 40.9
Grade Stabilization No. 12 -- 68 80
Structures
Grassed Waterway or Acres 1.9 0.4 4.8 7.1
Outlet
Pasturec and llayland 1000 Acs. 45.4 12.0 56.2 113.6
Planting
Stripcropping 1000 Acs. 26.0 3.8 39.1 68.9
Stubblemulching 1000 Acs. 0.7 3.0 239.4 235.1

Source: USDA, Soil Conservation Data

Flooding

Over 122,000 acres of cropland are subject to flooding.
Floods, generally occurring during the winter or early spring,
result from unseasonal rain and snowmelt. Floods caused by the
melting of the snowpack result in extended periods of high flows
with large volumes. The most serious floodsoccur when rainstorms
of wide extent and above normal temperatures cause rapid melting
of the snow over frozen soil.
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During the summer months, floods from rains are caused by
infrequent convective storms, commonly called cloudbursts. Although
these storms are small in area covered, they may cause very high
peak flows and may be accompanied by hail. Crops are especially
vulnerable during this season of the year. Flood damages to all
land, crops, structures, and natural streams have been estimated
in Appendix VII, Flood Control, on an average annual basis as over
$5.3 million.

A number of practices have proven effective in reducing
flood damage. Table 268 shows the present status of work on flood
control that has been accomplished on private land by individuals
and small groups.

Table 268 - Flood Prevention Measures Applied on Cropland Areas,
Subregion 6, 1966

ltem Unit idaho  Oregon  Washington Total

Stream Channel Miles 21.6 378 170.0 229.4
Improvements

Dikes § Levees Miles 4.9 14.6 1.6 el.1

Sovrce: USDA, Soil Conservation Service Data

i along roadvaye.
gited along the roadside.




Forest Land

Forests cover 13.5 million acres or 60 percent of the total
land area in the subregion. About 86 percent is in public and 14
percent is in private ownership. Of this total, 76 percent is
commercial forest land and 24 percent is noncommercial.

This commercial forest land currently supports nearly 74.6
billion board feet of merchantable timber, 81 percent on public
land, 19 percent on private. It furnishes the raw material for
industry that accounts for 81 percent of all manufacturing employ-
ment. The 1964 timber harvest exceeded one billion board feet.
The noncommercial forest land, 3.4 million acres, provides summer
range for wildlife and livestock, including key big game winter
ranges, as well as essential summer forage.

Approximately 82 percent of the subregion's total water
yield originates on this forest area. On the average, this amounts
to about 18.8 million acre-feet or almost 1.4 acre-feet per acre of
forest land. Nearly 84 percent of the subregion's urban population
depends on these watersheds for domestic water. Irrigation with-
drawals, amounting to almost 800,000 acre-feet annually, are
produced essentially on these same areas.

The forest lands of the subregion are generally in a good
condition with minor erosion problems overall. Average sediment
production is slightly over 1,200 acre-feet per year, which
represents 11 percent of the total sediment coming from all the
lands in the subregion (table 269).

About 82 percent of the forest land is in the very low
category with sediment the result of natural or geologic erosion.

The remaining 18 percent is distributed among the more critical

arcas where land use activities have accelerated erosion. It is

Table 269 - Present Sediment Yield Forest Land, Subregion 6

Sediment Annual Sediment Yield
Yield Acres Acre-feet Total
Category (1,000) Percent Per Square Mile Acre-feet Percent

Very low 11,025.9 82 0.02 = 0.l 345 28
Low 2,040.2 19 0.1 SO 319 26
Medium 16.6 -- 1 - 0.5 L --
High b, ¥ 41 2 0.5 = F:5 254 21
Very high 129.3 1 1.5 - 4.0 303 25

Total 13,537.1 100 1,226 100

Source: Derived from figures 37 and 38.
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on these areas, particularly the 3 percent in the high and very
high categories, that watershed protection work is presently

concentrated. Most protection practices are applied on current
operating areas to prevent a reduction in present water quality.

Watershed Protection

The general timber harvest method used is to log individual
or groups of trees. Logs are yarded by tractors on gentle terrain
or by mobile cable yarders where topography is steeper. On most
lands, tractor trails and temporary roads are cross-drained and
seeded to grass and legumes to reduce surface erosion and distrib-
ute runoff. On logging areas, debris is removed from live streams
and major draws, preventing washouts which usually occur during
high water.

Most roads have permanent drainage structures and some
heavily used roads are surfaced. Many exposed cutbank and fill
slopes are fertilized and seeded to grass, preventing sediment wash.
Road maintenance during and after log hauling protects the road and
drainage structures as well as the soil and water resources.

Reforestation measures include both planting and seeding.
Site preparation, such as burning or scarification, precedes these
activities, as well as on areas where natural reseeding is antici-
pated. Advance reproduction in the partial cut areas is protected
during logging operations. A summary of the harvest activities
and protection requirements is outlined in table 270.

Table 270 - Average Annual Timber Harvest Activity, Subregion 6

Unit Public Private  Total
Harvest Area Ac. 85,000 25,000 110,000
Area Reforested 1/ Ac. 50,000 15,000 65,000
Slash Disposal Area Ac. 45,000 5,000 50,000
Disturbed Area Treated 2/ Ac. 4,500 - 4,500
Harvest Road Required Mi. 430 125 555 |
Harvest Road Treated 3/ Mi . 365 10 375

1/ Includes seeding, planting and site preparation. Balance either
adequately stocked or requires no regeneration work.

2/ Includes seeding, mulching, debris removal and cross-draining
skidroads and logging areas.

3/ Cut and fill stabilization only.
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Watershed Rehabilitation

About 20 percent of the forest land has erosion problems
that produce 70 percent of the sediment yield from forest lands
(table 269). Most of this results from water movement through
road ditches, down abandoned roads, and across areas logged over
or overgrazed years ago. Past watershed protection measures were
either inadequate or lacking altogether. These areas, particularly
in public ownership, are now being rehabilitated as rapidly as
funds permit. Such work on the public forest areas includes land
treatment on only about 255 acres annually. Nearly 265 miles of
existing and abandoned roads and 56 miles of stream are also
treated each year (table 271).

Table 271 - Average Annual Accomplishment, Watershed
Rehabilitation Practices on Public Forest Land, Subregion 6

National Public Indian State

Practice Unit Forestl/ Domain Lands Lands

Sheet Erosion Control Acres 125 100 - -
Gully Stabilization Miles 53 - - -
Stream Clearance §

Stabilization Miles 55 - 1 B
Existing Road & Trail

Rehabilitation2/ Miles 252 5 3 -
Reservoir Protection Acres - - - -

1/ Average of period 1964-66.
2/ Includes abandoned roads.
Source: Data furnished by agency as listed.

Not included in this average accomplished (table 271) are
areas rehabilitated following forest fires. Broadcast seeding of
grasses will sufficiently stabilize the soil in many areas. In
others, grass seeding along with such measures as stream channel
clearance, culvert and trash rack installation, are required.

The following photo shows the 1968 results of helicopter seeding
on the 7,100 acre Cotter Bar Fire of August 1967.
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Water Yield Improvement

lhere are no management problems for water yield improvement

in the subregion at this time. Activities such as logging and
thinning do increase water yieclds but this is not the primary
objective. Water yield improvement programs on public lands are
in the planning stage and are discussed in the Future Needs and
Means to Satisfy Needs Section.

Rangeland
iAo

The 5.0 million acres of rangeland in this subregion
represent 23 percent of the total land area (table 260). About
2.6 million acres are privately owned and account for 51 percent
of all rangeland. The public range includes 2.1 million acres of

Federal land and 287,000 acres of state land. Range type and own-
ership are discussed in Appendix 1V, Land and Mineral Resources.
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During early range livestock operations, natural forage
was used at a rate far in excess of the production capacity of
the range, resulting in decreased forage productivity and soil
stability. Periodic wildfires caused further damage. Rangeland
conditions have improved considerably since about 1930. Excessive
grazing use had been reduced on an estimated 4.7 million acres
through 1965 (92 percent of all rangeland). Yet, about 34 percent
of the range acreage remained in poor cond tion by 1966, and range
recovery will take many years in drier areas with steeper slopes
and unstable, shallow soils. Present range condition and grazing
capacity are shown on table 272. Grass and forbs comprise the
predominant cover on 65 percent of the range, sagebrush on 30
percent, and other brush and shrubs on the remaining 5 percent.
The average grazing capacity is about 6 acres per animal unit.
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Serious erosion problems exist in the Palouse Basin, the
Blue Mountain foothills, and on the Nez Perce Prairie. In some
southern portions of Columbia and Garfield counties in Washington,
a part of the Blue Mountain foothills, highly productive bottom-
lands have gullies, entrenched as deep as 20 feet. In addition,
wet meadow areas have been damaged when downcutting gullies lowered
the water table. In areas of sparse vegetation such as stock trails
and ridge tops in these counties, erosion is quite severe and all
topsoil is gone. On sandy terraces and benches adjacent to the
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Snake River in Washington, unstable soils are subject to severe

wind and water erosion unless adequately protected by vegetation.
High rates of sheet and rill erosion occur during the intense summer
convection storms and during periods of snowfall or rain on frozen
soil. The average annual rangeland sediment yield is 2,154 acre-
feet (table 273), about 18 percent of the sediment produced from

all lands in the subregion. Around 76 percent of the sediment

from rangeland (1,630 acre-feet) comes from 18 percent of the range
acreage in the '"Very High,'" "High,'" and "Medium" yield categories,
primarily in the areas described above.

Table 273 - Sediment Yield from Rangeland, Subregion 6, 1966

Sediment Yield Sagebrush
Categories Grassland & Shrubs Total Percent

Rangeland Acreage
(1,000 Acres)

Very Low 1,737.9 1,467.1 3,205.0 63
Low 677.7 273.3 951.0 19
Medium 260.5 - 260.5 5
High 438.4 <k 438.4 9
Very High 186.9 -~ 186.9 4

Total 3,301.4 1,740.4 5,041.8 100

Annual Sediment Yield
(Acre-Feet)

Very Low 163 138 301 14
Low 159 64 223 10
Medium 142 aa 142 7
High 685 s 685 32
Very High 803 .- 803 37

Total 1,952 202 2,154 100

1/ Very Low through Very High categories represent generalized
range areas on which annual sediment yield per square mile
averages .06, .15, .35, 1.00, and 2.75 acre-feet respectively.

Source: Derived from figures 37 and 38.

Flooding is not a particularly serious problem on range
areas, but rangeland use and management practices have a significant
effect on flood and sediment problems of downstream or adjacent
cropland and urban areas.
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Measures and Practices for Watershed Protection

Rangeland practices
protection and improvement of these
have multiple objectives and benefits and many of them serve

accomplished through 1965 for watershed
are shown on table 274. Most
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management objectives other than watershed improvement. Cover
improvement and soil stabilization practices have been applied on
about 542,000 acres of rangeland, mainly revegetation of an esti-
mated 218,000 acres (primarily grass seeding), brush control on
68,000 acres, and weed control on 250,000 acres.

Significant progress has been made in adjusting livestock
grazing use to the grazing capacity of the range and achieving
better livestock distribution for improved watershed condition.
About 2,800 livestock and game watering facilities have been
developed and 2,700 miles of livestock fence constructed. These
allowed a wider and more systematic livestock use and excessive
grazing was reduced on an estimated 4.7 million acres. Of impor-
tance in this reduction has been the development of grazing manage-
ment systems providing sufficient rest periods for natural
revegetation of range cover. Watershed protection measures to
reduce erosion and excessive runoff have been included in the main-
tenance and improvement of about 68 miles of public range roads and
trails and a number of private access ways.

Water control structures have been developed to reduce
erosion, control debris, and conserve early season runoff for
subsequent livestock, recreation, and fish and wildlife use. These
include about 800 ponds and small reservoirs with a combined stor-
age capacity of some 800 acre-feet, and a small number of water
detention structures, gully plugs, and diversion dams.

Other Land
Other land covers about 714,500 acres or 3 percent of the

land area. The different categories of other land are shown in
table 275.

Table 275 - Other Land Areas, Subregion 6, 1966

Kinds of ~ State of:

Land Oregon Washington Idaho Total Extent
T L e e 1000 Acres---=---co-cax Percent
Barren 50.2 46 .6 431.1 567.9 79
Roads and 10.3 41.1 ¥7:7 69.1 10

Railroads
Small Water 8.7 9.3 10.6 28.6 4
Urban, Industrial Iy P g j 8 48.9 7

& Misc. s
Total 80.4 119.7 514.4 714.5 100

Source: Appendix IV, Land and Mineral Resources.
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lHomes, business and industrial establishments have been
severely damaged by floods in a number of towns in this subregion.
Almost 1,800 acres of urban area are subject to flooding, and many
times this amount have erosion and sedimentation problems caused
by floods. In Washington, the Palouse River has damaged the cities
of Pullman, Colfax, Palouse, and other smaller communities by flood-
ing. Pomeroy, Pataha, and Asotin have been flooded by other
streams. Annual damage of roads and railroads occurs throughout
the Palouse area.

In Oregon, the cities of LaGrande, Elgin, and Union in the
Grande Ronde area, as well as several other communities, have
suffered flood damage. In the recent floods of December 1964 and
January 1965, the city of LaGrande was flooded from adjacent
drainage areas, as well as the Grande Ronde River. The municipal
water supply of the city of Union is polluted by siltation from
upstream watersheds when there is a major flood. The city of
Wallowa has been damaged by floods from the overflow of an irriga-
tion canal wasteway of inadequate capacity.

FUTURE NEEDS

Population is projected to increase from 156,000 in 1960 to
274,000 in 2020, an increase of 76 percent, with an accompanying
demand for urban lands and recreational land use areas. Cropland
is expected to decrease 43,000 acres and other land uses to
increase 168,000 acres (table 276). The increase of other land
will occur on present cropland and forest land. Forest land will
decrecase 457,000 acres and rangeland 6,000 acres.

Table 276 - Projected Change in Cover and Land Uses, Subregion 6

[tem 1966 1980 2000 & 2020
_—_—TTTEbO Acres) P
Cropland 3,078.0 3,058.0 3,046,0 3,035.0
Forest Land 13,557.0 13,492.0 13,4356 .0 13,380.0
Rangeland 5,042.0 5,040.0 5,038.0 5,036.0
Other Land 714 .0 763.0 823.0 882.0
Total 22,371.0 22,353.0 22,343.0 22,333.0

Source: Appendix VI, Economic Base and Projections.

Cronlund

While the total population is expected to increase 76 per-
cent by 2020, the farm population will decrease by 66 percent (from
26,600 to 11,700). This will require increased production by fewer
farm workers.
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Increased agricultural production will be on irrigated crop-
land areas. The acreage of irrigated land is projected to expand
by approximately 475,000 acres (from 268,000 to 743,000 acres) as
is shown in table 277.

Table 277 - Projected Trends in Dry and Irrigated Cropland,
Subregion 6

Cropland 1966 1980 2000 2020
(1,000 acres)

Dry Farmed 2,810.0 2,626.0 A L 2,292.0

Irrigated 267.8 432.0 531.0 743.0

Totall/ 3,077.8 3,058.0 3,046.0 3,035.0

l/ LEconomic Research Service, C-NPRBS Projections
Source: Approximately 97 percent of the total area projections
shown in Appendix IX, Irrigation

Changing land use, cultural practices, crops, and public
demands will modify the status of agriculture in the subregion.
Dry-farmed land is predicted to decrease more than 500,000 acres
by 2020. A shift in land use and treatment will enable the more
erodible areas to be converted to moisture and soil conserving
crops and practices.

Water Conservation

Demand for food production by 2020 will require an expansion
of irrigated cropland. Water resources for irrigation will be
developed by increasing storage facilities, by using ground-water
supplies, by improving distribution systems, and by changing appli-
cation methods. The change in irrigation methods to meet the
demand for improved water management and for greater efficiency is
shown in table 278. Not only will crops now being produced be more
productive with adequate irrigation, but new and more profitable
crops can be introduced.

Table 278 - Projected Cumulative Trend in the Method of Irrigation
on Cropland, Subregion 6

Item 1966 1980 2000 2020

(1,000 Acres)
Sprinkler Systems 59.2 152.6 402.5 648.4
Flood Systems 208.6 163.4 128.5 94.6
Total 267.8 296.0 $31.0 743.0

Source: C-NPRBS Projections
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Hruinupv

Production on approximately 151,000 acres of cropland is
presently limited by wetness. Drainage practices have been applied
on 44,000 acres. By 2020, with an increase in irrigated cropland,
156,000 acres will be xuh:cct to drainage problems. To obtain
required cropland production, drainage practices must be applied
on about 112,000 acres by 2020. The rate at which drainage work
must be completed to meet the increased food and fiber needs is
shown in table 279.

Table 279 - Cumulative Cropland Areas Needing Drainage
Subregion 6
Item 19606 1980 2000 2020
(1,000 Acres)
Wet Areas 151 .0 152.4 154.2 156.4
Projected Accomplishments 44.3 60.3 81.6 105.1
Remaining 106 . 92.1 72 .6 53.3

Source: Soil Conservation Service, C-NPRBS Projections

Erosion and Sedimentation

Cropland areas with erosion potential are expected to
increase about 267,000 acres or from less than 2.7 million acres
to more than 2.9 million acres. At the present, 1.3 million acres
have erosion problems of soil loss and sediment accumulation. A
combination of vegetative and structural measures are needed to
reduce these problems to an acceptable level. The increase in the
erosion problem and the rate at which these arecas need trecatment
are shown in table 280,

Table 280 - Cumulative Cropland Areas Needing Erosion
Control, Subregion 6

Item 1966 1980 2000 2020
(1,000 Acres)

Erosion Potential 2,661.0 251991 2,830.9 2,927.6
Projected Accomplishments 1,3598.0 Ls *T? 5 2. 224.5 2,696.6
Remaining 1,263.0 81. 606.4 231.0

Source: Soil Conservation Service, C-NPRBS Projections
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rlooding

At the present time, over 122,000 acres of cropland are
subject to flooding. The net area is not expected to change by
any large amount by the year 2020. A number of reservoirs need
to be constructed in this period, to protect the present flooded
areas as well as to protect the land projected to be developed as
cropland.

Forest Land

The forest industries of the subregion will require an
estimated 311 million cubic feet of raw material per year by the
vear 2020. This volume will need to be produced on the 10 million
acres of commercial forest land which is estimated to remain in
timber production by the end of this period. This amounts to a
need for 31 cubic feet per acre. The present industrial consump-
tive rate is 24 cubic feet per acre of commercial land, while
present growth is about 20 cubic feet per acre per year. Timber
yield improvements will be required if future growth rates are to
meet future industrial demand. In this subregion, restocking,
thinning, release and intermediate cuts are the principal manage-

ment practices that need to be employed to increase projected yields.

Potential forest land sediment yield levels have been
delineated on figure 39 and table 281. They represent potential
yields prior to the establishment of protective measures and could
cxceed present yields by 4-1/2 times.

Table 281 - Potential Sediment Yield without Protective
Measures, Forest Land, Subregion 6

Acre-feet per Total
Soil Loss Acres Square Mile Acre-feet
Category (1,000) Percent per Year per Year
Low 11,099.9 82 less than 0.2 2529
Medium 1,218.6 9 Gl = 15 381
High 1,218.6 8 more than 1.5 2,856
Total E3,55701 100 5,492

Source: Soil Survey Data and Interpretations, USDA Forest Service,
Regions 1, 4, and 6.

Watershed Protection

The increased demand for wood fiber is expected to increase
timber harvest and road construction activities. Table 270 lists
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the present status of these programs and table 282 shows the
increase that will occur in meeting future demands for timber
products. Projections are based on an increasing scale of wood

fiber yield per acre.

Table 282 - Projected Cumulative Timber Harvest Activity
Forest Land, Subregion 6 1/

Unit 1980 2000 2020
Timber Harvest Area Ac. 1,648,000 3,844,000 6,040,000
Road Construction Mi. 8,300 19,200 30,200
“round Disturbance 2/ Ac. 165,000 384,000 604,000

1/ based on the 1965 level of timber requirements.
2/ Includes both harvest area requiring protection and road

mileage, converted to acres,

As indicated in table 282,

requiring cut and fill treatment.

soil cover will have been

damaged on over 600,000 acres of forest land in the next 50 years.
These areas, disturbed through logging operations and road construc-

tion, will require stabilization
highest levels of sediment yield
adequate protective measures are

With over 6 million acres
improved management practices on

as cover loss occurs since the
will originate here, unless
provided.

coming under harvest by 2020,
public lands znd accelerated

technical assistance for the private sector are needed to maintain
both water quality and soil productivity.

Watershed Rehabilitation

Watershed rehabilitation work is needed in critical erosion

areas to restore water quality.
of forest land, critical erosion

On 20 percent or 2.5 million acres
areas (table 269) still require

watershed rehabilitation measures to improve water quality. This
includes stabilization of old logging tracts, overgrazed areas,
roads, unstable streams, and mining operations. An example of the
erosion that can occur in areas where the soil cover and natural

flow patterns of water have been
following photo.

disturbed is shown in the
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Water Yield Irrrln'u\\-m(-nt

I'he subregion's forest lands are and will continue to be
the dominant source of domestic, industrial, and agricultural water
supplies. The 18.8 million acre-feet originating on forest lands
1s adequate for all foresceable demands for water. However,
seasonal highs and lows create problems in supply since the highest
demand for water coincides with the lowest streamflow. Modifica-
tion of streamflow characteristics through storage, cover manipula-
tion, water spreading, and snowpack management is one solution.

fhe Water Retention Capacity Map (figure 40) and accompany-
ing table 283 indicate the forest soils where permeability and
water retention factors offer the best opportunity for application
of water yield improvement practices. They indicate areas with
high infiltration rates or large water storage capacities where
vegetative cover manipulation and snowpack management would be most
effective.
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Table 283 - Water Retention Capacity, Forest Soils
Subregion 6

~Acres ~ Acre-feet per Total
BE!F“FJP“vEJﬁff, £}J999’ !3j}}1@ »§guaro‘Milv Acrv—fﬁg}
LLow 4,873.0 36 less than 300 1,500,000
Medium 8.122.1 60 300 - 1,500 11,400,000
High 541.4 4 more than 1,500 5,100,000
Total 15,5871 100 18,000,000

Source: Soil Survey Data and Interpretations, USDA Forest Service,
Regions, 1, 4, and ©.

Rangcland

Future watershed programs must be designed to resolve
present watershed problem areas and, additionally, to protect
range recsources throughout projected changes in land and resource
use. Erosion is a significant problem on about 886,000 acres of
rangeland. The average annual rangeland sediment yield 1s about
2,154 acre-feet, three-fourths of which is produced from this
acreage. Smaller areas have flooding and drainage problems.

Projected Use of Range Resources

Rangelands must meet increased demands for livestock forage.
They currently provide forage that produces an estimated 12.9 per-
cent of the total beef and sheep production of this subregion.
Beef and veal production, which amounted to 118.5 million pounds in
1964, is cxpected to increase to 272.0 million pounds or 130 percent
by 2020. Sheep and lamb production of 8.2 million pounds in 1964
is projected to increase to 18.9 million pounds or 131 percent by
2020. ( 3) To meet a part of this increased demand, future forage
production must he incrcased to the extent possible commensurate
with proper land management and resource utilization. Rangelands
must also meet increased demands for wildlife habitat protection
and more intensive recreation use.

Watershed Needs

About 380,000 acres of rangeland have received land treat-
ment for erosion and sedimentation control with accompanying flood
control and drainage benefits. This includes most of the measures
and practices for cover improvement and soil stabilization given
in the "Present Status' section, along with accomplishments in




road stabilization. Where multiple practices are involved, over-
lapping acreage was deleted. Present and anticipated future erosion
problem areas will require an additional 271,000 acres of land
treatment by 1980, 649,000 acres by 2000, and 1.1 million acres by
2020. Adequate erosion and sediment control also requires a number
of small water control structures, such as diversion or detention
dams and check dams (gully plugs).

Protection and management practices have been significant
in improvement of watershed conditions on some 4.7 million acres.
This includes reduction or adjustment of excessive livestock graz-
ing use to the grazing capacity of the range, special fire control
practices where required, development of stock and game water
facilities and construction of livestock control fences. These
practices must be intensified and extended to an additional 60,000
acres by 1980, 98,000 acres by 2000, and 135,999 acres by 2020.

An estimated 8 miles of streams and waterways in rangeland
areas have been improved by stream clearance, channel improvement,
or efforts to improve water quality. An additional 215 miles need
attention by 1980, 475 miles by 2000, and 540 miles by 2020. More
consideration must be given to the relationship of rangeland use
to the attainment of state water quality standards. Poor water
quality areas must be identified and specific practices determined
to achieve the desired objectives.

In conjunction with requirements for improved erosion and
sediment control, about 11 miles of bank stabilization are needed
along streams or reservoirs by 1980, some 31 miles by 2000, and
76 miles by 2020. Stream and bank stabilization acreages given
clsewhere in this report have been converted to miles on the basis
of 10 acres per mile.

To help provide flood control and prevent damage from
sediment and debris, an estimated 4 miles of dikes should be
constructed in rangeland areas by 1980, 6 miles by 2000, and 8
miles by 2020.

Other Land

There are 714,500 acres of other land at the present time.
This is projected to be 765,500 acres by 1980, 822,400 acres by
2000, and 881,600 acres by 2020. Most of this increase is expected
to be in urban areas and roads because the population is projected
to increase from about 156,000 people in 1966, to 274,000 by 2020.
The population increase will, also, demand more vecreational areas.

fhe increased area in roads and urban use will demand more
efficient water management practices in irrigation and other uses




of water. The urban areas will require intensified flood protec-
tion and sedimentation control. During the construction period,
timely stabilization is necessary to insure that no degradation of
the resources results from these activities.

MEANS TO SATISFY NEEDS

Watershed protection measures will diminish peak flows,
reduce sediment production associated with runoff, and will con-
tribute to the control of pollution. The specific means to accom-
plish watershed protection and management are discussed in terms of
individual land treatment measures which are costed in 1969 dollars.

Frequently the most efficient means to satisfy land treat-
ment needs is to apply practices by cooperative efforts of the
land owners. Of the 150 watersheds in the subregion, 62 or 41
percent need programs of accelerated planning and treatment for
improved watershed protection. The total conservation needs of
the watersheds are shown in table 284. Suggested progress of
development is illustrated on figure 41.

fable 284 Practices Required for Cooperative Conservation Development, Subregion 6
No. Irrigation
farget Date Water- I lood Erosion Drain- \'upplc—-_ Land
and State sheds Protection Control age New mental Ireatment
(1,000 Acres)
1980
“Tdaho (3) 3.0 30.4 3 137 0.1 128.5
Oregon (4) 0.9 52.2 3.5 16.9 11.4 68.2
Washington (2) 6.9 113.1 2w G 4.9 0.4 213.4
lotal ] 10.8 195.7 6.8 35.5 1.9 3101
No. Watersheds (9) (8) (7) (7) (9) (7) (9)
2000
Tdaho (20) 14.0 138.8 33.2 76.4 523 629.8
Oregon (3) 12.5 21.4 11.0 27.6 17.5 56.0
Washington (13) 72.0 792.4 Sz 173.4 3.6 1,301.3
lotal 36) 98.5 952.6 97.5 277.4 73.8 1,987.1
No. Watersheds (36) (28) (33) (30) (32) (20) (30)
2020
“Tdaho (11) 5.1 79.5 2.6 28.2 3.1 184.6
Oregon (1) 1.5 19.2 0.9 16.0 2.0 22.0
Washington (5) e 77.8 9.0 81.1 0.6 123.1¢
Total Ty 0.8 176.5 52.1 125.3 W 330, 2
No. Watersheds (17) 112} (14) (10) (15) (8) (17)
Source:  Soil Conservation Service, River Basin Survey Data.,
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Cropland

The area of cropland is projected to decrease from 3.1
million acres in 1966 to almost 3.0 million acres in 2020. Irriga-
tion is expected to increase from almost 268,000 acres to 743,000
acres in the same period. This land will generally be shifted to
other use; however, the total area of potential cropland as out-
lined in table 285 is greater than the present cropland.

Table 285 - Land Areas Suitable for Crop Production,
Subregion 6, 1966

Capability
Classé__ Idaho Oregon Washington Total
(1,000 Acres)
1 - - 3.0 5 &
II 8.0 80.0 336.1 424.1
LY 1,034.8 175.0 1,287.6 2,497.4
1V 237 .5 172 .5 523.4 933.4
Total 1,280.3 427 .5 2,150.1 3,857.9

1/ Defined in Glossary.
Source: Soil Conservation Service Data.

Water Conservation

Increases in irrigated acreage and shifts in water applica-
tion will require intensification of irrigation water management
practices. The practices necessary to provide a basis for these
improvements are projected in table 286.

Table 286 - Projected Practices for Irrigated Cropland
Subregion 6

Practice Units 1966 1980 2000 2020

Water Control No. 4,337 5,380 7,460 9,580
Facilities

Irrigation Conveyance Mi. 749 930 1,290 1,660
Facilities

Irrigation Storage No. 3,104 3,850 5,340 6,860
Facilities

Irrigation System, No. 4,730 4,085 3,210 2,360
Surface

Irrigation System, No. L, 950 3,519 6,540 9,740
Sprinkler

Land Shaping 1000 Acs. 43 53 74 95

Irrigation Water Mgt. 1000 Acs. 49 180 355 530

Source: Soil Conservation Service, C-NPRBS Projections

398




The 280 percent increase in water to irrigate new cropland
and to furnish additional supply for water-short areas will increase
on-farm deliveries 310 percent, while on-farm irrigation efficiencies
will increase by 10 percent. Forty-one percent of the irrigation
water will be from streamflow, 11 percent from ground water, and
48 percent from storage. Structural measures along with timely
land treatment can regulate streamflows and reduce crop damage,
erosion, sedimentation, and pollution.

Drainayo

Improved drainage will be accomplished by: improved surface
drainage to permit farming operations earlier in the season; open
drain ditches to lower the water table; improved and additional
outlets; construction of sumps and pumping plants; and tile drains
to lower the water table, as well as to intercept seepage waters
from higher lands. An estimated 60,000 acres of excessively wet
arable soils require one or more of these practices. Drainage
improvement on about 60 percent of this area will also require flood
protection and irrigation water management. Most of the drainage
will be accomplished by individual efforts; it may be necessary,
in some areas, for owners to group together to provide community
outlets. Table 287 shows drainage practices that will be needed
to satisfy the cropland drainage needs at the projected rate.

Table 287 - Cumulative Practices Required to Provide Needed
Drainage, Subregion 6

Item Unit 1966 1980 2000 2020
Conduits § Ditches Miles 1,189 1,620 2,200 2,770
Structures Number 73 100 140 170

Source: Soil Conservation Service, C-NPRBS Projections.

Erosion and Sedimentation

Larger irrigated acreages and requirements for more inten-
sive use to increase agricultural production will bring attendant
requirements for installation of adequate conservation practices
to minimize sediment production and water and wind erosion problems.
The installation of these practices will reduce the present erod-
ing area of 1.3 million acres to about 231,000 acres. Practices
required for erosion control between 1966 and 2020 are shown on
table 288.
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Table 288 - Cumulative Practices to Satisfy Erosion Control Needs,
Subregion 6

~  Practice _ Unit 1966 1980 2000 2020
Conservation Cropping 1000 acs. 1,120 1,400 1,780 2,160
System
Crop Residue Use 1000 acs. 1,343 1,680 2,140 2,590
Ditch Bank Seeding Miles 31 39 49 60
Diversions Miles 349 440 550 670
Field Windbreaks Miles 41 50 65 80
Grade Stabilization
Structures Number 80 100 150 150
Grassed Waterways 1000 acs. 7 9 11 14
Pasture and Hayland 1000 acs. 114 140 180 220
Planting
Stripcropping 1000 acs. 69 90 110 130
Stubble Mulch 1000 acs. 233 290 370 450

Source: Soil Conservation Service C-NPRBS Projections

The erosion controls measures will be adjusted to the slope,
texture, and structure of the soil, and on the crops grown. In
Capability Class II cropland on which grain is to be grown, crop
residue use and minimum tillage are essential practices. Soils in
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Capability Class I11, planted to grain, require structural and
vegetative measures as well as cultural practices. Diversions,
waterways, and stripcropping will be used to supplement stubble
mulching, crop residue use, and minimum tillage. Soils in
Capability Class IV growing grain require more intensive use of
these same practices and a rotation program with grass or legumes.

Soils that are susceptible to erosion from the wind require
similar practices regardless of capability class. Protection from
wind erosion is accomplished by reducing wind velocity at the
surface of the field with practices such as stubble mulching, cloddy
tillage, wind stripcropping, wind breaks, and minimum tillage.

Flooding

More intensive use of all land and water resource will
require additional flood protection measures. The most critical
needs will be in the urban, industrial, and intensively cropped
areas. The channel work and diking necessary to provide this
protection are shown in table 289.

Table 289 - Cumulative Cropland Flood Prevention Practices
Subregion 6

Practice 1966 1980 2000 2020
(Miles)

Stream Channel
Improvement 229 360 530 700
Stream Channel

Stabilization 2 4 7 10
Streambank Protection 24 37 54 70
Dikes & Levees 24 31 46 60

Source: Soil Conservation Service, C-NPRBS Projections.

Storage is another alternative for flood protection. This
method is beneficial in that it can control or regulate high
intensity, short duration floods. It also provides additional
multipurpose benefits for other types of water uses, such as irri-
gation, municipal and industrial development, pollution control,
fish and wildlife enhancement, and recreational demands.

Croplands require treatment measures in relation to the

intensity of use and production requirements. The goal is optimum
production with a minimum of soil and water loss.
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Program Cost

The costs of implementing conservation practices discussed
in the previous sections are scheduled in table 290. The costs
are based on constant 1969 dollars. The cost of technical time
that will be necessary to carry on conservation programs at the
projected rate have been estimated. Approximately 16 percent of
the total dollars needed between 1966 and 2020 will be furnished
from public funds.

Table 290 - Estimated Cost of Cropland Conservation Practices,
Subregion 6

Water Erosion FFlood
Item Conservation Drainage Control Corntrol Total
($1,000)

1966-1980

Private Funds 165,186 3,969 91,860 3,780 264,795
Public ¥Funds 35,224 1,701 5,860 8,036 50,821
Technicall/ 4,870 1,020 4,130 950 10,970

Total 205,280 6,690 101,850 12,766 326,586

1981-2020

Private Funds 338,450 7,700 165,620 8,100 519,870
Public Funds 65,490 3,300 10,570 17,210 96,570
Technicall/ 10,990 1,980 7,430 2,020 22,420

Total 414,930 12,980 183,620 27,330 638,860

2001-2020
Private Funds 455,580 10,017 204,930 11,180 681,707
Public Funds 82,890 4,293 13,080 23,760 124,023
Technicall/ 16,140 2,570 9,200 2,800 30,710
lotal 554,610 16,880 227,210 37,740 836,440

1/ Includes public and private costs.
Source: Soil Conservation Service, C-NPRBS Projections.

Forest Land

The demand for timber products is directly related to
sustained yield capacity. This demand is expected to increase by
almost 30 percent in the next 50 years. Since this demand for
timber products will increase harvest activities and since other
associated uses will likewise increase, planning for watershed
protection takes on added importance. This planning must consider
not only the safe optimum use of forest lands under all uses, but
also the production of clean water. Planning must make these
practices a part of the orderly development of vegetative and
structural programs of the subregion.
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Wutorsﬁcg‘Protcction

[t is anticipated that the intensity of watershed protection
conducted currently with logging and road construction, as outlined
in table 270, will accelerate on the public forest lands. A level
at least equal to that presently used on public lands, will be
necessary for the private areas, especially on sites with a high
erosion or sediment yield potential. Table 291 outlines the
required watershed protection practices and the anticipated total
cost of such measures, accumulated through the year 2020. These
costs are based on the assumption that: (1) on the public forest
lands, controls through timber sale and construction contracts are
adequate if properly applied, and (2) on the private forest lands,
the minimum required will be about equal that presently in effect
on the public lands.

Table 291 - Projected Costs for Watershed Protection Practices,
Forest Land, Subregion 6

Total Total
Practices Unit Units l/ Cost 1/

i $1,000
PUBLIC FOREST LAND

Logging Disturbance Treatment Ac. 232,200 6,960

Harvest Road Treatment 2/ Mi. 23,200 5,800

Other Watershed Requirements 3/ Ac. 11,687,000 181,350

Total Cost 194 116
PRIVATE FOREST LAND

Logging Disturbance Treatment Ac. 69,800 1,745

Harvest Road Treatment Mi. 7,000 1,400

Other Watershed Rejuirements Ac. 1,812,000 39,260

Total Cost 42,405

TOTAL ALL LAND

Logging Disturbance Treatment Ac. 302,000 8,711

Harvest Road Treatment Mi. 30,200 7,200

Other Watershed Requirements Ac. 13,499,000 220,610

Total Cost 236,521

1/ Total for 55-year period 1965-2020. Costs in 1969 dollars.
2/ Includes road maintenance.

3/ Includes watershed surveys, plans, fire protection, special
- road requirements, and other indirectly related items.
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At this rate, application of the recurrent watershed
protection measures will cost about $4,200,000 annually on the
public forest lands and should cost $1,100,000 annually on the
private lands. Converting the annual costs to totals, this amounts
to $289,918,000. This represents the cost of maintaining the
productive condition of the forest watersheds under the pressure of
proiected demands.

Eggershed Rehabilitation

The forest areas most in need of rehabilitation are the
areas in the "medium'' through "very high' yield categories listed
in table 269. These areas are presently contributing over 550 acre-
feet per year. Treatment needs and the amount that should be
accomplished during time periods 1980, 2000, and 2020 are listed
on table 292. The expected sediment reduction accomplished by
these measures is listed in table 293.

Table 292 - Projected Watershed Rehabilitation Programs, forest Land,
Subregion 6

S e T L TS e k) | PR . e i . . A

Program Unit Amount—. >L0<;]7 \muuntr (os?l. Amount (ostI/

$1,000 $1,000 $1,000

FEDERAL LANDS

Land Treatment Acres 23,060 2,526 43,700 5,164 74,300 8,836
Stream Rehabilitation Miles 710 4,428 609 3,796 105 634
Road Rehabilitation Miles 2,579 7,127 568 1,427 56 ﬂl
Total Cost 14,081 10,387 9,471
NON-FEDERAL LANDS
Land Treatment Acres 30,500 2,440 41,000 3,280 52,000 4,160
Stream Rehabilitation Miles 85 252 56 257 65 279
Road Rehabilitation Acres 161 8 262 e 264 14
Total Cost 2,700 3,540 DS
TOTAL ALL LANDS
Land Treatment Acres 53,500 4,966 84,700 8,444 126,300 12,996
Stream Rehabilitation Miles 765 4,680 665 4,053 170 913
Road Rehabilitation Acres 2,740 7,135 830 1,439 320 15
Total Cost 16,781 ]3,530 13,024

1/ In 1969 Dollars

The overall expected sediment reduction is 38 percent, or
460 acre-feet per year, representing that produced mostly by the
high and very high yield areas.

In addition to the needs for sediment reduction on the
presently eroding forest land, nonrecurrent work will be required

on any future extensive or large forest burns and lands directly
related to future water storage projects. These sediment sources
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will be treated when needed. Therefore, the 38 percent overall
sediment reduction is that amount possible should no new source
occur through catastrophic fire or other natural disaster.

lable 293 - Expected Annual Sediment Reduction
Forest Land Rehabilitation, Subregion 6

fotal === ~ Sediment

Present Acres Sed. Yield Acres Reduction
Yields (1,000) Ac.-ft/yr. Ireated- Ac.-ft/yr.
Very low 11,025.9 345 -- -
Low 2,040.2 319 - - --
Medium 8 -- --
High 254 317,000 198.0
Very High 303 129,000 262.6

1,226 460.6

Total reduction, percent 38

1/ Data from table 260

2/ Data from table 292. Miles treated converted to acres.
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Water Yield Improvement

lhe projected water yield improvement programs needed and
the amount that should be accomplished by time periods 1980, 2000,
and 2020 are listed in table 294. Timber harvest on the private
forest lands is adjusted principally to meet production require-
ments. Therefore, neither water yield improvement practices nor
benefits are estimated, although some benefit does occur.

204 Projected Water Yield Improvement Practices Public Forest Land,
Subregron (

1080 5 2000 2020
rogra IInit Amount  (ostl Amount  Costl/ Amount  Costl/
§ o = e $1000 1000 31000
Manipulation cres 11,000 315 15,000 150 22,000 660
nowpack Management Mi e 100 », 000 150 7,500 165 8,250
Water Spreading? \cres 2,000 501 2,500 743 2,800 832
tal Cost 5,900 8,693 9,742

I/ Tn 1969 dollars.
Inc lude type conversion and riparian vegetation management.
lanned for altering timing of runoff or ground-water recharge, not for irrigation or
sther e mree activity

<

Total Program Costs

In summary, the total cost of forest watershed protection
and land treatment programs through the year 2020 may be expressed
as follows:

Costs
$1,000

Watershed Protection $289,918
Watershed Rehabilitation 44,641

Water Yield Improvement 24,344
$358,903

Rangeland

Measures and Practices for Watershed Protection

Watershed practices to satisfy future necds for rangeland
watershed protection, rehabilitation, and improvement in Subregion
6 are listed in tables 295, 296, 297. Most of these measures
which improve watershed conditions also have other management
objectives or purposes.
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. } Loy ¥ gL e Frace tor rersh vt ' N
" Mher Managonent ' « 190 Ly ' foyh (
e Fractive nit ' et ) Woitersh "
‘ ' t ; 1) | %
« wprevemont I Sta ition
evegetat ot RIA Irsles Aoy i I Wi, MO0 . ’
Wk merol ' ST E) 0 i x .
W ol \er N i I x
eretl nK " 1t 10,00 1. 5w ’
mtouring, Pitting, lurrowing At = d | i 1M A X
tream G Bank Stabalizatior AC Ty B . . x
Rater rea B Aore ! K0 b0 * x x
rrigat o 0 100 x X
hat T t md Management
estock Lontrol bences Mi b 1,200 1 x .
ducing Exce 1ve razing « ACTe 9. ) 30, 901 i, A0 N X
estock & ume Water Facilities Numbe r 1,.00 1,3 » x
ctal Firc mtrol ACre 1,60 1,900 Y X
Road Stabilization
Existing Roads 1 1 250 x
New Roads Mi e ) [ 110 X x
Stream O learance il >, 3 4 x X
Follution Abiatement il " 1 190 x
hater Control Structures
I f Small Reservoirs Numive 1 300 e 600 X .
1 { 300 ‘ X .
Detentions Numbie i 30 60 - x x x
t. Yds 340, 200 356,200 696,300 X x .
heck Vams thiy Plugs Numbcy U 200 I - x . X
Cu, Yds 175,300 183,600 358,900 N X X
lhkes Lin. +t 10,400 10,900 21,300 x X x
tversions Numbe 3 . H x ¥ X
Cu. rds N, A00 61,200 119,600 x x x
17 Data collected from land management agencies <pecifically for the (NP Study. T
b Most measurcs and practices have joint henefits or purposes Watershea purposes of listed measures and
practices are indicated in the four columns as follows Col. l-Drainage, Col. 2-Water Conservation, ‘ol 3
Erosion § Water Quality Control; Col. 4-1 lood Debris Control
3 Includes Federal, Statc, County and Municipal Ownership
Table 296 Required Rangeland Measures and Practices for Watershed Protection
ind Other Management Purposes, 1981 to 2000, Subregion 6 1/
Ycasures 4 Practices Units Tand Dwnershi Watershed Purposes 2/
Dk i R Public 3/ Private Total a1 8 M
over lmprovement & 11l Stabilization
Revegetation [(grass, shrubs) \cres 44,300 46,400 90,700 - x X x
Brush (ontrol Acres 116,900 122,400 239,300 - v x
heed Control Acres 61,100 64,000 25,100 - x x
Fertilizing Acres 16,200 17,000 33,200 x
ontouring, Pitting, Furrowing Acres 24,100 25,200 49,300 x x
Stream & Bank Stabilization Acres 100 100 200 x x .
Irrigation Acres 220 230 450 x x
Watershed Oriented Land Management
Fractice
Livestock Control Fences Miles 1,400 1,500 2,900 x x
Livestock & Game Water lacilities Number 1,000 1,100 100 - x X
wpecial Fire Control Acres 18,500 19,400 L9000 - x .
Koad Stabilization
Existing Roads Miles 95 100 195 - x x
“ew Koads Mile 35 37 72 - x x
Vhandoned Rouads Miles 20 <0 o - x x
Pollution Abatement Miles« 130 130 260 x
Witer tontrol Structures
Ponds & Small Heservoir Number 500 300 600 x x
Acre Ft. 500 300 600 X X
Jetentions Number 40 40 L] X »
Cu. Yds 325,400 550,100 500 x X
heck Dams (Gully Plugs) Number 200 200 400 * X . x
u. Yds B9, 700 93,900 185,000 x < \
Dihe Lar It 1,600 1,800 a a00 x X X
crsions Sumbye ¢ 2 < 1 - .
cu. Yds 600 GO0 00 .
1/ Tuta collected Trom Tand mang noies specifically for the ( -NP Stady b R ol .
M CASUre mnd practices have joint bepefits or purposes hatershed purposes of listed measures and
ractices uare ndicated in the four columns as follow tol I-Drainage, 1. J-Water tonservation I 5
rositon & Water Quality Control; Col, 4-flood 4 bebris control
Includes Federal, State, County and Municipal Ownership
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Cover improvement and soil stabilization practices should
cover a total of 1.5 million acres between 1966 and 2020. Some
will be recurring efforts, and a combination of practices will be
applied on certain range areas. An estimated 70 percent of the
232,000 acres of grass and shrub seeding and 678,000 acres of brush
control will be for watershed improvement. Other significant soil
stabilizing requirements include 157,000 acres of contouring, some
75 miles of bank stabilizing along streams or reservoirs, and
water spreading on 350 acres.

Additional watershed and soil surveys must be made to
provide guidance for more comprehensive watershed management.
Less than 1.0 million acres of rangeland are covered by soil surveys,
and a total of about 2.7 million acres should be mapped by 2020,
including intensive updating of previous surveys. Watershed plans
now cover an estimated 2.1 million acres of rangeland; by 2020,
this should be increased 1o 2.4 million acres including appropriate
adjustments and revisions of existing plans.

Of major importance in the next 50 years is the continual
~development of grazing management systems to increase range graz-
ing capacity while providing adequate cover for soil stability and
watershed protection. Better livestock distribution and protection
of areas having particular wildlife values will require construction




of about 8,100 miles of livestock fence and development of an
additional 6,600 livestock and game water facilities.

Control of range fires is essential to protection of the
forage crop and watershed cover and special fire prevention
measures will be required on 83,000 acres, including extra fire
pa.rol, fire breaks, development of facilities for water supply
fcr fire control, and specific measures to preserve litter on the
soil to prevent siltation and contamination of water from burned
areas. About 750 miles of existing range roads, 250 miles of new
roads, and 40 miles of abandoned roads will need ditches and
culverts to control runoff and other practices to stabilize water-
shed soils. Some 50 miles of waterways in the subregion need
stream clearance, and pollution abatement work should be
accomplished along approximately 500 miles of streams by 2020.

Necessary water control structures between 1966 and 2020
include about 1,800 ponds and small reservoirs with a total
storage capacity of some 1,800 acre-feet, 265 detention or
diversion dams, 1,100 check dams, and about 8 miles of dikes.
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Frosion and Sediment Yicld Improvement

Range arecas in the '"Very High, "High,'" and '"Medium'" sediment
yield categories (table 273) represent about 18 percent of the
total rangeland, but annually contribute about 1,630 acre-feet of
sediment or 67 percent of the total sediment load. Erosion and
water quality control practices, shown on tables 295, 296, and 297,
will be concentrated primarily on these areas. Redistribution of
grazing use and improved vegetative cover should result in reduc-
tion of approximately 54 percent of the annual sediment yield from
2,154 acre-feet in 1966 to 981 acre-feet by 2020 (table 298).

Table 298 - Sediment Yield Projections from Rangeland, Subregion 6

Sediment Yield 1/ i
_ Categories 1966 1980 2000 2020

Rangeland Acreage
(1,000 Acres)

Very Low 5,205.0 SRl &7 55 8% 7 5,851.1
Low 951.0 765.9 497.1 240.1
Medium 260.5 291.8 349.4 404.1
High 438.4 368.0 268.0 2.3
Very High 186.9 139.0 68.0 - -
Total 5,041.8 4,878.4 4,762.2 4,647.6
Percent Change
from 1966 .0 -3.4 -5.6 -7.8

Annual Sediment Yield
(Acre-Feet)

Very Low 301 311 336 359
Low 223 179 116 57
Medium 142 159 191 221
High 685 575 419 269
Very High 803 598 292 -=

Total 2,154 1,822 1,354 906

Percent Change
from 1966 «Q -15.4 =37.1 -57.9
1/ Very Low through Very High categories represent generalized
range areas on which annual sediment yield per square mile
averages .06, .15, .35, 1.00, and 2.75 acre-feet respectively.
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Improved Range Condition and Capacity
e

Estimated future range improvement, given on table 299,
will result partly from accomplishment of watershed protection
measures, shown in tables 295, 296, and 297, and partly from other
range management practices for improved forage production. In
1966, only 25 percent of the rangeland was in good range condition.
With scheduled improvements, good condition range will be increased
to 64 percent by 2020, or from 1.3 million acres to 3.2 million

acres. Poor condition range which in 1966 accounted for 34 percent
of the total land will be decreased to 14 percent by 2020 (from
1.7 million acres to 700,000 acres). The 1966 grazing capacity of

820,000 animal unit months is expected to rise by 50 percent to
1.2 million animal unit months in 2020.

Even with this improvement in range condition and grazing
capacity, range forage production will only meet about 8.5 percent
of the anticipated demand for livestock production in Subregion 6
by 2020 compared to 12.9 percent in 1966.



Cres Al

Estimated Program Costs

Broad investment cost estimates (based on 1969 dollars)
are shown on table 300 for future watershed protection and
rehabilitation of rangeland. Cover improvement and soil stabiliza-
tion practices will cost $6.2 million between 1966 and 2020, or 38
percent of the total rangeland watershed program. About $6.6 million
or 40 percent is needed for watershed oriented land management
efforts, and water control structures require $3.6 million or 22
percent of total costs. Based on the present ratio of rangeland
ownership, future dollar needs for watershed purposes will be about
equally divided between public and private lands.
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lable 300 Estimated tost of Required Measures and Practices
for Watershed Protection and Rehabilitation of Rangeland
by Major Types of Watershed Programs, Subregion 6 1/

Major | \"]‘l'rs--n»l: ik — 1966 1980 2000
Watershed Programs to 1980 to 2000 to 2020 dotal
i e (31000) ($1000) (31000) (31000
!‘ulilnr:in_\_!
Cover Improvement and 127.2 1,023.6 1,326.5 3,077
Sei]l Stabilization
Watershed Oriented Land 0489, 5 1,308.7 1,019.0 3, 507.2
Management Practices
Water Control Structures 531.7 613.3 _630.6 1,775.6
Total 2,248.4 2,945.6 2,976.1 8,170.1
Private Land
Cover Improvement and 755.1 1,036.3 1,385.3 34767
Soi1l Stabilization
watershed Oriented Land 1,012.1 1,409.3 819.9 3,241.3
Management Practices
Water Control Structures _541.1 __622.9 __642.2 1,806.2
lTotal 2:;508:.3 3,068.5 2,847.4 8,224.2
Total
Cover Improvement and 1,482.3 2,059.9 2,711.8 6,254.0
Soil Stabilization ,
Watershed Oriented lLand 2,001.6 2,718.0 1,838.9 6,558.5
Management Practices
Water Control Structures u.’::‘.)i [,.’3(...’ 1,272.8 3,581.8
Total 4,556.7 6,014.1 5,823.5 16,3943

I/ Bascd on measures and practices shown on tables 295, 296, and 297, with
constant 1969 dollars.

Other Land

Other land is proiected to increase over 167,000 acres by
the year 2020. The increase will be for home and industrial sites,
roads, recreation areas, and water. The area of barren land is
expected to remain about the same. Erosion is a major problem
during the time of transition from cropland, forest land, or range-
land to more itensive use.

Advanced planning will be necessary to alleviate problems
caused by urban expansion and development. Almost 1,800 acres of
urban area are subject to flooding and some areas have problems
with erosion, drainage, and sedimentation. There are other prob-
lems to be resolved, such as water supply and sewage disposal in
urban and industrial areas, erosion and sedimentation on roads,
and erosion, drainage, and sedimentation in recreational areas.

Flood protection for other land which is presently flooded
can be greatly enhanced by flood dentention reservoirs, by enlarged
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or improved channcls, and by dikes and levees.  Land treatment
measures on adjacent cropland, forest land, and rangeland are also
essential.

Soil surveys and interpretive analysis of the surveys will
provide a basis for safe expansion of other land. Soils studies
can indicate the hazards of land use for certain developments and
measures necessary to overcome these problems.

Sediment which causes damage to urban areas, roads, and
other developments, generally originate on adjacent cropland,
forest land, and rangeland. Treatment of these lands as discussed
in the respective sections is very important to the protection of
other lands from sediment damages. It is, therefore, evident that
many of the structures and land management measures necessary to
provide watershed protection and improvement of other land have
been included and costed elsewhere in this appendix and in
Appendices VI1, Flood Control; IX, Irrigation; XI, Municipal and
Industrial Water Supply; and XII, Water Quality and Pollution
Control.
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SUBREGION 7
MID COLUMBIA

PRESENT STATUS
Subregion 7, the Mid Columbia, contains 18,947,800 acres,
occupying about 11 percent of the region. This includes a land
area of 18.8 million acres and almost 126,000 acres of large water
bodies. About 58 percent of the land area is privately owned.
The balance is public. Nearly 60 percent of this is in national
forest status.

Precipitation varies considerably over the subregion. Near
the mouth of the Umatilla River, the average annual precipitation
is only 7 inches, while at some locations along the Cascade Mountains
crest to the west annual precipitation exceeds 130 inches. Snowfall
constitutes most of the precipitation at higher elevations but is
irregular at lower elevations. Although most of the precipitation
occurs in the winter, the subregicon experiences intense summer
convection storms, some of which have been extremely damaging.

Average discharge of streams originating in the subregion
amounts to 10.0 million acre-feet annually. About 8.5 million
acre-feet (85 percent) flow from forest areas, the remaining 1.5
million acre-feet from crop and rangeland (figure 42).

Highest sediment yields are from the cropland areas, partic-
ularly the Palouse country in the northeast corner of the subregion.
Nearly 70 percent of the total yield is produced from this use.
Temporary high yields sometimes result from logging, grazing, and
other land uses (table 301 and figure 44).

Table 301 - Generalized Sediment Yield by Cover and Land Use,
Subregion 7

Cover and Acres Sediment Yield
Land Use 1,000 Percent Ac-Ft./Year Percent
Cropland 3,9 /05 19 4,145 08
Forest Land 8,328.53 44 509 8
Rangeland 6,358, 1 34 1,252 21
Other Land 565.2 3 172 3
Total 18,822.2 100 6,078 100

Source: Derived from figures 43 and 44 and Appendix IV.
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CroEland

The subregion has over 9,000 farm units with almost 3.6
million acres of cropland. There is a wide variation in growing
seasons which range from less than 80 days for cropland on
higher benches to over 210 days on bottomlands near the Columbia
River. Tyypes of crops grown in this area are shown in table 302.

Table 302 - Types of Crops, Subregion 7, 1966

Hay §& Small Grain & Row Cropland
State Pasture Grain Peas Crops Orchard Other Area
---------------------- 1000 Acres----------cccmmomamo

Dry Cropland

Oregon 136.7 . 1,557.5 1808 - 0.5 --  1,875.5
Washington 57.4 1,086.7 19.5 -- 6.1 == 1,169.7
Total 194.1 2,644.2 200.3 -- 6.6 -- 3,045.2
Irrigated Cropland
Uregon 355 .9 18.1 - 37 3k 8.1 444.9
Washington  58.2 9.9 =< JORS 2l - 80.5
Total 414.1 28.00 - 42.0 33.2 8.1 525.4
To"al
Cropland 608.2 2,672.2 200.3 42.0 39.8 8.1 3,570.6

Source: Apvendix IV, Land and Mineral Resources

Environmental factors associated with elevation, climate
and water availability have influenced the distribution of crop
types in various areas of the subregion. The upper watershed
and some bottomlands grow hay and pasture to supplement range-
land production.

The Columbia Basin, with a growing season from 160 to
180 days, is an area zbout 40 miles north and south extending
from Pendleton westward to The Dalles. Major crops are wheat
and barley under a grain-fallow cropping system. Hay and
pasture crops along creek and river bottoms are irrigated.

Pears and apples are grown in the Hood River Valley;
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while cherries, peaches and apricots are raised near The Dalles.
Also produced are berries, predominately strawberries, and some
small grains. Hay and pasture, usually found on the bottomlands,
is mostly irrigated.

The Milton-Freewater, Hermiston, and Walla Walla areas
grow a number of crops; these include wheat, mellons, peas,
peaches, apples, pears, prunes, tomatoes, sweet corn, and
asparagus. On the foothills of the Blue Mountains east of
Pendleton and Walla Walla where precipitation is above 16 inches,
green peas, in rotation with wheat, are grown. The White Salmon-
Klickitat area has some irrigated hay and pasture along stream
bottoms, but the major hay and pasture producing areas are non-
irrigated in a precipitation range above 20 inches. There are
approximately 6,500 acres of nonirrigated orchards and approx-
imately 200 acres of irrigated orchards in this area.

Water Conservation

Problems in water conservation result from the seasonal
distribution of precipitation and the variation in annual
amounts. In most areas, where spring runoff is not stored
in reservoirs, streamflows are drastically reduced before the
growing season is over. Considerable work has been done by
landowners to overcome these problems. This includes con-
struction of storage facilities, water control and conveyance
facilities, irrigation systems, and irrigation water manage-
ment (table 303).

Table 303 - Water Conservation Practices Applied
on Cropland, Subregion 7, 1966

Practice Unit Oregon Washington Total

Water Control Facilities No. 21,298 1,921 23,219

Water Storage Facilities No. 2,500 509 3,009

Irrigation Water Convey- Miles 3,483 1,600 5,083
ance Facilities 4

Irrigation System, Surface No. 535 1,453 1,988
and Subsurface

Irrigation System, Sprinkler No. 935 873 1,806

Land Shaping 1000 Acs. 62.2 41.4 103.6

Irrigation Water Management 1000 Acs. 43.7 68.9 112.6

Source: USDA, Soil Conservation Service Data

There are a number of dryland erosion control practices
installed that also conserve water; these include stripcropping,




stubble mulching, diversion terraces and subsoiling. Contour
stripcropping is generally found on slopes from 5 to 18 per-
cent and consists of a strip of small grain and a strip of
fallow. This provides alternate strips under vegetative
cover, reducing or preventing erosion and allowing more

water to enter the soil.
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Stubble is usually left standing through winter, and
weeds are controlled through tillage the following summer.
Seeding is done in the fall. Sin fallow areas provide a
strip without growing vegetation for a full year, the moisture
content of the soil builds up to field capacity. When rain
occurs with soils at field capacity, moisture is lost through
deep percolation, by lateral movement or surface runoff.

Stusble mulching is primarily an erosion control prac-
tice. Hovever, straw reduces puddling on the soil surface
during ra‘nstorms, slows velocities of surface flows and




reduces wind velocities on the surface. In addition, there is a
reduction in moisture loss through evaporation.

Diversion terraces are constructed to reduce the length
of slope and reduce erosion. Since the length of slope is less,
runoff consists mostly of sheet type flow and more water infil-
trates the soil.

Of the 525,400 acres of irrigated cropland, streamflow
provides water for 341,600 acres. Since most streamflow is
derived from snowmelt, streams have more than ample flow early,
but the supply dwindles during the irrigation season. About 46
percent of the acreage irrigated is short of water. Water
availability and irrigation use are shown in table 304.

Table 304 - Water Availability and Irrigation
Use, Subregion 7, 1966 1/

Item Oregon  Washington Total Percent
----------------- 1000 Acres-----------co----
Water Source
Streamflow 278:.7 62.9 341.6 65
Groundwater 28.8 1.5.6 42.4 8
Reservoir Storage 137.4 4.0 141.4 27
Total 44329 80.5 525.4 100
Area with Adequate 229.6 52.9 282.5 54
Supply
Area with Inadequate 215.3 2796 242.9 46
Supply
Method of Application
Sprinkler 81.1 42.8 125.9 24
Flooding 363.8 I 401.5 76

Source: Soil Conservation Service, C-NPRB Data '
1/ Approximately 97% of acreage in Appendix IX

Subsoiling breaks compacted layers in the soil that
have been formed through tillage operations or by soil forming
processes. This allows more precipitation to enter the soil
reducing erosion and conserving moisture.

Drainage

Prior to irrigation, poor drainage was confined mostly
to wet meadows in mountainous areas and a few areas along stream
flood plains. With the advent of irrigation, drainage problems




have increased. At present, 57,800 acres have a wetness problem
(table 305). Of this, 17,300 acres have been drained to a
degree suitable for its present use, and 40,500 acres still need
drainage.

Table 305 - Cropland Areas with a Wetness Problem
Subregion 7, 1966

Capability
Class Oregon Washington Area
(1000 Acres)
171 -- -- --
ITI A -- 12.5
IV 45.3 -- 45.3
Total 57.8 -- 57.8

Source: Soil Conservation Service, C-NPRBS Data

Drainage problems on level to nearly level benches are
usually associated with a high water table. In these areas
underlying material, usually basalt or cemented hardpan, does
not allow deep percolation of excess water from over-irrigation.
Only rarely are seeps from adjacent hillsides a problem to
cropland.

Excessively wet soils in the upper watersheds are
scattered along bottomlands and are generally used for hay and
pasture. Drainage problems in these areas are usually complex.
In many areas, there are old channels filled with gravel through
which ground water flows creating a high water table. Also,
seeps (springs) occur in some fields and can create a depres-
sion after installation of drainage. The occurence of sink
areas together with severe after-drainage cracking of very fine
textured soils necessitates additional land smoothing and
leveling. Where wet areas affect several landowners, group
drainage facilities are necessary to secure adequate outlets.

Almost 30 percent of the cropland soils with a wetness
problem have been drained to a degree suitable for the crop
grown. Drainage practices installed on these lands through
1966 are shown in table 306.
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Table 306 - Drainage Practices Applied to Cropland
Subregion 7, 1966

Practices Units Oregon Washington Total
Conduits & Ditches Miles 255 351 606
Structures No. 115 263 378

Source: USDA, Soil Conservation Service Data

Erosion and Sedimentation

Water and wind erosion is widespread and often devistating
in this subregion. Erosion and deposition both cause heavy dam-
ages to crops and property. An estimated 2 million acres of
cropland in this subregion have an erosion potential (table 307).
About 864,000 acres of cropland have a present erosion problem.

Table 307 - Cropland Areas with an Erosion Potential
Subregion 7, 1966

Capability Oregon Washington Total
_CLlass = @ mmeeeemeeool 1000 Acres-----------------
I1 23 70 93
180 452 287 739
Iv 1,024 175 15199
Total 1,499 532 2,031

Source: Soil Conservation Service, C-NPRBS Data

In the areas with less than 10 inches of precipitation
annually, the major problem is wind erosion where moderately
coarse to coarse textured soils are disturbed or left unpro-
tected. Wind erosion is damaging to crops, soil, soil struc-
tural development and causes sediment encroachment on roads,
canals and other cultural structures.

Where water can be developed for irrigation of such

land, growing crops and additional water supply reduce this
particular problem.

Many of the creeks in this basin have a gradient of
30 to 50 feet per mile, which is quite erosive under flood con-
ditions. Consequently, some have entrenched channels from 10
to 30 feet deep. This situation increases land destruction




by bank cutting and caving. Such channels also have the effect
of prematurely lowering the water table in the narrow valleys
in the spring to the detriment of the crops where water short-
age is already a problem.

Scour, gully and rill or sheet erosion resulting from
overflowing waters can cause serious damage to fields unpro-
tected by vegetation. However, it is more frequent on cultivated
lands and is most troublesome in wheat-fallow areas. In general,
water erosion problems on arable lands occur over all the basin.

lhe overall rate of sediment production in the basin
ranges from low to moderate (figure 44). Available estimates
of the unit rate of sediment production indicate that the annual
rate is from 0.02 to 0.1 acre-feet per square mile for all parts
of the basin except that portion of Gilliam County south of Rock
Creek. Here the annual sediment production is estimated to be
from 0.2 to 0.5 acre-feet per square mile. The basinwide sed-
iment production from cropland is 4,145 acre-feet annually,
mostly from localized critical areas.
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Heavy loads of sedi ! posited on the main high-
way in areas from the gorg lle to above Monument,
necessitating cleaning vear. Roads and drainage
ditches in other portior f t 1 are also subject to

localized sediment damage

The cost of remo g S t deposited on roads and
road ditches makes the net ] isier to identify. Other
sediment damages, however, a t inconsequential. The few
estimates of pond sed ivailable indicate that these
structures usually experier wverage annual capacity loss of
from 0.5 to 2.5 percent wit lowest losses for ponds in range
areas and higher los: heat-fallow areas. Other
losses are reduced capacit ms , reduction of water quality,
and damages to the

Almost 1.2 mill ‘ ropland with an erosion
potential have been adequat ! ted. Practices being used
to control erosicn arx l 08,




Table 308 - Erosion Control Practices Applied on Cropland
Subregion 7, 1966

Practice

Grade Stabilization
Structures

Diversions and Terraces

Ditch Bank Seeding

Field Windbreak

Crop Residue Use

Stubble Mulch

Grassed Waterway

Stripcropping

Conservation Cropping
System

Pasture and Hayland
Planting

~Units

No.

Miles
Miles
Miles

1000 Acs.
1000 Acs.

Acres

1000 Acs.
1000 Acs.

1000 Acs.

~ Oregon

1

3

[T N 3% o
S —= N &
OO Now &

W
wn

NSRS N S
o © o

-

106

~ Washington

49

0o
=D
a W

603

54

“Total

82

866
38

PE
225

740
570

29
156
928

160

Source: USDA, Soil Conservétion Service Data
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A number of practices have been used to control erosion
on dry cropland. These include chiseling and subsoiling, diver-
sions (terraces), stripcropping, stubble mulching, and changing
cropland to grassland. Within this subregion, there have been
866 miles of diversion terraces constructed, over 88,000 acres
subsoiled, 156,000 acres stripcropped, 570,000 acres under a
stubble mulch program, and over 15,000 acres converted back to
grass. Most of this work has been done in the Umatilla and
John Day Rasins.

Flooding

In this subregion, over 86,000 acres of cropland are
subject to flooding. Floods result primarily from snowmelt
accompanied by rain, or from late spring and summer convection
storms. The most common flooding is caused by runoff from
winter and early spring snowmelt, combined with rain. The most
damaging floods usually occur over a broad area when the ground
is frozen during the winter and early spring. These moderately
severe floods occur on a 5-year frequency and generally originate
in the mountains as the result of rainstorms of low intensity,
wide areal extent and long duration. They are associated with
warm south to southwest chinook winds which cause rapid melting
of snow.

Moderately severe flooding from convection spring and
summer storms is less frequent at any one point and covers a
limited area, usually less than 20 square miles. They can be
expected throughout the year, but are most frequent in the late
spring and summer.

The very severe floods in the bottomlands can develop
from either type storm and seem to have a frequency rate of about
20 years. Damage would be more widespread and severe if the land
were not used primarily for perennial hay and pasture crops.

The problems resulting from floods range from erosgon
and sedimentation to losses of crops and property. Crop damage
is especially heavy from floods that occur during the growing
season. Considerable land is lost through streambank erosion.
Over 11 percent of the streambank with an erosion problem is
considered severe. Damage is usually most prevalent in the
swifter portions of the streams, however, larger slower portions
have also contributed to the total problem. Stream channel
work is usually most beneficial when a complete unit of stream
channel is improved in a single coordinated project rather than
by piecemeal work of individual landowners. However, at the




present time, individual landowners are working on channels in an
attempt to reduce damages. Table 309 shows their accomplishments
through 1966.

Table 309 - Flood Protection Measures Applied in
Cropland Areas, Subregion 7, 1966

Practice Units Oregon Washington Total
Stream Channel Improvements Miles 286 52 338
Streambank Protection Miles 41 8 49
Stream Channel Stabilization Miles 3 1 4
Dikes and Levees Miles 27 14 41

Source: USDA, Soil Conservation Service Data

Forest Land

Forests cover 8.3 million acres or 44 percent of the
total land area in the subregion. About 72 percent is in public
and 28 percent in private ownership. Of this total, 78 percent
is commercial forest land and 22 percent is noncommercial.

This commercial forest land currently supports nearly
62 billion board feet of merchantable timber, 84 percent on
public land and 16 percent on private. It furnishes the raw
material for an industry that accounts for 60 percent of the
subregion's manufacturing employment. The 1964 timber harvest
exceeded one billion board feet. 1In addition, the forest land,
including nearly a million acres of juniper-grasslands, is some
of the better grazing land in the subregion.

Although only 44 percent of the subregion is forested,
over 85 percent, or 9.5 million acre-feet of the surface run-
off originates here. Ninety-two percent of the urban population
depends on these watersheds for much of their domestic water.
Irrigation supplies, amounting to almost two million acre-feet
annually, are produced essentially on these same areas.

The forest lands of the subregion are generally in a
good condition, providing high quality water with extremely
low over-all sediment yields. Average sediment production is
slightly over 500 acre-feet per year, representing less than
10 percent of the total sediment produced from all lands in
the subregion (table 310).
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Table 310 - Present Sediment Yield, Forest Land, Subregion 7

Sediment ~ Annual Sediment Yield D
Yield Acres Acre-feet Total
Cfﬁ?&?fl, 3},00@) Percent Egz;Squufp Mile Acre-feet Percent

Very low 6,876.8 S 0:04-- 051 215 42
Low ¥, 160, 3 0.7 = 8.2 181 36
Medium 280.3 3 B2 =S 88 17
High == -- 0.5 - 1.5 e 5
Very high 10.9 - 1.5 - 4.0 25 5

Total 8,328.3 100 509 100

Source: Derived from figures 43 and 44,

More than 8C percent of the forest land is in the very
low category with sediment the result of natural erosion. The
remaining 20 percent is distributed among the more critical areas,
where intensive land use has added sediment to the base load.
[t is on these critical areas that watershed rehabilitation
work is being undertaken. Most of the current protection
measures are aimed at maintaining the excellent condition of
water supplies from the forested areas.

Watershed Protection

The general silvicultural method used is to mark indivi-
dual trees or small groups for harvest. The sawlogs are removed
with crawler tractors, although mobile cable yarders, operating
from roads are used to harvest occasional small clear-cut set-
tings in dense even-aged lodgepole and fir stands. On most lands,
tractor trails and temporary roads are cross-drained and seeded
to grass and legumes to prevent surface erosion and spread run-
off. Logging debris is removed from streams and major draws to
prevent debris washouts that cause damage to fish habitat and
downstream improvements.

Most mainline roads are gravel surfaced with permanent
culverts. Where necessary, excavated material is end-hauled
to prevent wasting into live streams. Exposed cutbank and fill
slopes are seeded to grass where slopes could be eroded and silt
deposited in streams.

Reforestation measures include both planting and spot

431




seeding. Advance reproduction in the partial cut areas is pro-
tected from timber falling and yarding by on-the-ground adminis-
trative controls. The harvest activities and protection require-
ments are summarized in table 311.

Table 311 - Average Annual Timber Harvest Activity, Subregion 7

Unit Public Private Total

Harvest Area Acres 47,000 30,000 77,000
Area Reforested l/ Acres 5,000 3,000 8,000
Slash Disposal Area Acres 23,000 6,000 29,000
Disturbed Area Treated 2/ Acres 7,000 -- 7,000
Harvest Road Required Miles 280 180 460
Harvest Road Treated 3/ Miles 220 -- 220

1/ Includes planting, seeding and site preparation. Balance ade-

" quately stocked or requires no regeneration work.

2/ Includes seeding, mulching, debris removal and cross-draining
skid roads and logging areas.

3/ Cut and fill stabilization only.

Watershed Rehabilitation

About 17 percent of the forest land produces almost 60
percent of the total sediment from forest areas. It amounts to
an annual average of 295 acre-feet (table 310). Most of this
sediment results from water movement down abandoned roads,
across logged over areas and over-grazed forest range. Until
recently, watershed protection measures were either inadequate
or lacking altogether. Problem watersheds, particularly those
in public ownership, are rehabilitated as funds permit.

Such work on public forest areas includes land treatment
on over 6,000 acres annually. Nearly 600 miles of existing and
abandoned roads and 50 miles of stream are also treated each
year. Typical land treatment is the seeding following an exten-
sive forest fire on the Umatilla Indian Reservation in the north-
east corner of the subregion. The following pictures indicate
the rehabilitation afforded by this treatment. Reservoir shore-
line protection measures have been applied on National Forest
lands in connection with the Bureau of Reclamation's Deschutes
Project. In the past two years they have included the removal
of snags on 813 acres of flooded area and the seeding of 264
acres of shoreline to reduce erosion by wave action. Not







included in this work is water fowl habitat improvement work con-
ducted by state game agencies. (table 312).

Table 312 - Average Annual Accomplishment, Watershed
Rehabilitation Practices on Public Forest Land, Subregion 7

National Indian State
Practice Unit Forest 1/ BIM Lands Lands g/
Sheet Erosion Control Ac. 2,675 -- 3,600 --
Gully Stabilization Mi. 40 ~- - --
Stream Clearance § Mi. 30 1 1 --
Stabilization
Existing Road § Trail Mi. 525 3 10 --
Rehabilitation 3/
Reservoir Protection Ac. 540 = o e

1/ Average of period 1964-6.

2/ Minor Ownership

3/ Includes abandoned roads.

Source: Data furnished by agency as listed.

Most rehabilitation on the private forest lands is done
in connection with the Agricultural Conservation Program and the
Soil Conservation Service forestry program of the U. S. Depart-
ment of Agriculture. In addition, in 1967, the 11,000 acre
watershed fire of The Dalles received complete rehabilitation
with substantial funding aid provided under Section 216 of the
Flood Control Act of 1950.

Water Yield Improvement

Water yield improvement in the subregion is still on an
experimental basis and done principally on National Forest areas.
Canopy management for water yield on the Umatilla National Forest
is shown in the following photograph. The long narrow clear-
cuts accumulate deeper snowpacks which, in turn, quite often
drastically changes the flow pattern of streams by decreasing
peak flood flows and increasing minimum summer flows.




Rangeland
P S

Rangeland in Subregion 7 amounts to 6.4 million acres
54 percent of the total land area (table 301). About 4.8 million
acres or 75 percent of all rangeland is privately owned. The
public range covers 1.6 million acres of which 1.4 million acres
is Federally owned. Rangeland classes and ownership are dis-
cussed in Appendix IV, Land and Mineral Resources.

During early livestock operations on the range, national
forage was used at a rate far in excess of its grazing capacity
with little consideration of long term range condition. Addi
tional range damage resulted from improper location and methods

of road construction, and range f.res. By 1930 grazing land was
generally in a depleted condition from which it has only recently
begun to recover. Excessive grazing use had been reduced on an
estimated 2.1 million acres by 1966 (33 percent of the total
range), but 45 percent of the range remained in poor condition
with deficient vegetative cover and considerable accelerated
erosion. Present rangeland condition and capacity is shown on
table 313. About 52 percent of the range has grass cover, 37
percent sagebrush, and 11 percent brush and shrubs. [he esti
mated average grazing capacity of the private range is 6 acres

per animal unit month compared to 10 acres per unit month

on the public range. This subregion has an e annual
grazing capacity of 955,400 animal unit months or 13 percent

of the regional total.




Poor

Total

Poor

Percent
Average AC/A

! Includes
7T

5
Source
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Major agricultural uses of water are for production of
forage, grain and livestock. With optimum range conditions and
an increased range forage crop, an estimated 5,000 acre-feet of
water would be consumed annually by livestock. about twice the
amount presently required. Soil conditions conducive to maximum
yields of usable water have deteriorated, causing decreased intil-
tration rates and increased runoff. 1In areas having less than 10
inches of precipitation, wind erosion is a major problem on course
textured soils which are disturbed or left unprotected. This is
particularly true of the low lying range near the Columbia River.
Most of the rangeland in the subregion is subject to varying deg-
rees of water erosion. The average annual rangeland sediment
yield is 1,250 acre-feet (table 314), or 21 percent of the sub-
region's total. About 718 acre-feet (57 percent of the range
yield) comes from 865,000 acres or 14 percent of the range in the
""Medium'", "High'", and "Very High'" sediment yield categories.
This includes 680,000 acres of grasslands interspersed with crop-
land areas on low lands of the Columbia Plateau. It also includes

Table 314 - Sediment Yield from Rangeland, Subregion 7, 1966

Sediment Yield 1/ Sagebrush
Categories Grassland & Shrubs Total Percent

Rangeland Acreage
(1,000 Acres)

Very Low 2,608.6 2,749.8 5,358.4 84
Low 20.5 113.9 134 .4 2
Medium 549.1 154.9 704 .0 i |
High 131.8 -- 13).8 Z
Very High -~ 29,5 29.5 1
Total 3,310.0 3,048.1 6,358.1 100

Annual Sediment Yield

—  T{Acre Feet)
Very Low 245 257 502 40
Low 5 27 32 &
Medium 300 85 385 31
High 20 - 206 16
Very High <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>