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FOREWORD

Appendix V, Water-Related Land Resources,
contains a detailed report on the land resources
component of the Comprehensive Water Resource
Study of Puget Sound and Adjacent Waters. It is one
of the technical appendices providing supporting data
for the overall water resource study.

The Summary Report is supplemented by 15
appendices. Appendix | contains a Digest of Public
Hearings. Appendices Il through IV contain environ-
mental studies. Appendices V through XIV each
contain an inventory of present status, present and
future needs, and the means to satisfy the needs,
based upon a single use or control of water. Appendix
XV contains comprehensive plans for the Puget
Sound Area and its individual basins and describes the
development of these multiple-purpose plans includ-
ing the trade-offs of single-purpose solutions con-
tained in Appendices V through XIV, to achieve

Itiple planning objectives.
|>The purpose of the Water-Related Land

Resource Appendix is to evaluate the present status
of the land and related water resources for agricul-
ture, forests, minerals and intensively used land; to
project the probable future levels of land require-
ments for the years 1980, 2000 and 2020; and to

translate such projections in terms of development,

availability of land and water resources, and alterna-
tive means for solution of problems.

River-basin planning in the @Northwest
was started under the guidance of the*Columbia Basin
Inter-Agency Committee (CBIAC) and completed
under the aegis of the Pacific Northwest River Basins
Commission. A Task Force for Puget Sound and

Adjacent Waters was established in 1964 by the
CBIAC for the purpose of making a water resource

study of the Puget Sound based upon guidelines set
forth in Senate Document 97, 87th Congress, Second
Session.

The Puget Sound Task Force consists of ten
members, each representing a major State or Federal
agency. All State and Federal agencies having some
authority over or interest in the use of water
resources are included in the organized planning
effort.

The published report is contained in the follow-
ing volumes:

SUMMARY REPORT

APPENDICES

I.  Digest of Public Hearings
II.  Political and Legislative Environment
III.  Hydrology and Natural Environment
IV.  Econonic Environment
V.  Water-Related Land Resources
a. Agriculture
b. Forests
¢. Minerals
d. Intensive Land Use
e. Future Land Use
VL. Municipal and Industrial Water Supply
VIL.  Irrigation
VIII.  Navigation
IX. Power
X.  Recreation
XI.  Fish and Wildlife
XIl.  Flood Control
XIII.  Water Quality Control
XIV.  Watershed Management
XV. Plan Formulation
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PART ONE—INTRODUCTION
PUGET SOUND AREA
INTRODUCTION

GENERAL DESCRIPTION

The Puget Sound and Adjacent Waters Study is
a broadly based, comprehensive study of an entire
area, considering as many different factors and
interests as possible. A number of Federal and State
agencies having a variety of interests and responsibil-
ities joined together in a cooperative study effort in
order to bring all available resources and expertise to
bear on the planning and development of the Area’s
water resources.

While the major thrust of the Puget Sound
Study is directed toward water as a specific resource
within the Area, many other factors which are
directly and indirectly related to water use and
management must of necessity be considered an
integral part of the planning process. One of the
major related areas of concern is land use and
development, particularly on those lands which have
a water-oriented characteristic.

The Water-Relazed Land Resource Appendix
has  been preparzd and reported in five parts
These are: Agriculture, Forestry, Minerals, Intensive
Land Use, and Future Land Use. The first four
parts have been prepared by work groups of
experts from the four areas of concern. The total
effort is then brought together in the fifth part
describing alternative future land use patterns for the
Puget Sound Study Area in the year 2020.

RELATIONSHIP OF LAND
AND WATER RESOURCES

Water resource use and management planning
requires the consideration of land use and develop-
ment factors in order to present a balanced natural
resource program for the Puget Sound Area. Water
quantity and quality considerations will directly
effect the way in which land can be used. For
example, urban development is dependent on the
provision of an adequate supply of municipal and
industrial water—in the absence of such supplies
certain areas will not be developed for these purposes.
Similarly, the full development of agricultural lands
requires the necessary provision of water resources.

Pollution of waters will limit the use to which
adjacent lands can be put. Water which is not
controlled or managed properly will cause soil
erosion, flood damages and similar occurrences which
adversely effect the use of land.

Conversely, the manner in which land is utilized
will have a significant effect on the water resources of
a region. Land uses can increase pollution levels of
certain waters, cause run-off and drainage problems,
require the provision of extensive (and expensive)
water control facilities, impair navigation sites and
other similar factors. Joint consideration of land and
water uses is required if serious conflicts and mis-
allocations of available resources are to be avoided.

The material presented in this Appendix is
primarily concerned with the water-related land
resources of agriculture, forests, mining and intensive
used lands. While the material presented in this
Appendix touches on a wide range of subjects that
affect the land resources such as recreation, irrigation,
municipal and industrial water needs, watershed
management, economics, and a host of other subjects,
the presentation is primarily only in the terms of its
affect upon the water-related land resources. For a
detailed presentation and analysis of the related
subjects, the reader should consult the other Appen-
dices. (Note: See list of Appendices in Fereword of
this Appendix.)

PHYSIOGRAPHIC SETTING

Within the 15,800 square-mile area designated
as the Puget Sound Study Area, (Figure 1-1), there
are striking constrasts in types of terrain, resulting in
wide variations in the region’s water resources. The
lowlands contrast markedly with the mountains of
the Olympic and Cascade Ranges, which form the
region’s western and eastern borders. A low divide
forms the southern border, separating Puget Sound
drainages from the Chehalis River Basin.

Puget Sound itself is an attractive inland sea
providing a marine setting for a large part of the
region, and is a most important feature to be
considered in the comprehensive study. The salt
water area of about 1,000 square miles is character-




ized by numerous channels, bays and inlets. South of
Admiralty Inlet, the principal entrance from the
Strait of Juan de Fuca, the Sound has two main
branches. The western branch, Hood Canal, is a long,
narrow arm extending southward about 50 miles near
the base of the Olympic Mountains. The eastern
branch of the Sound is considerably larger, and
contains the deep-water harbors of the region’s
principal cities. Between the two branches is the
Kitsap Peninsula, an area of 582 square miles that lies
mostly below an altitude of 500 feet. On the
Peninsula, as on the islands of the region, available
water resources consist of small streams and ground
water.

Alluviated river valleys, their broad floors
bordered by bluffs and steep hills, constitute an
important physiographic feature of the Puget Sound
lowlands. The lowland valleys, with their mountain-
valley extensions, contain most of the population,
industry, and farming of the Study Area. The main
rivers of the Area, descending from mountainous
headwaters, course through the valleys to meet the
salt water of Puget Sound in tidal estuaries. The
valleys are separated by plateaus, whose gently rolling
surfaces are altered segments of a plain that was
formerly continuous. Terraces, lakes, and marshy
depressions diversify the terrain on the plateaus. In
much of the Area, the transition from broad, hilly
lowlands to mountains is rather abrupt.

In the Cascade Range, which flanks the eastern
part of the Area, the principal rivers head at altitudes
where precipitation is abundant and where large
amounts of snow accumulate each winter. The higher
ridges generally reach an altitude of about 8,000 feet
in the north and 5,000 feet in the south. Rising
prominently above the rather uniform summit levels
of the Cascades are the inactive volcanoes of Mount
Baker (10,778 feet), Glacier Peak (10,541 feet), and
Mount Rainier (14,410 feet). The 27 named glaciers
on Mount Rainier constitute the most extensive
glacier system of any peak in the conterminous
United States. However, farther north in the
Cascades, glaciers are more prevalent than at the
latitude of Mount Rainier. The Alpine country of the
North Cascades, with its many rugged peaks, glaciers,
and wild rivers, is truly an area of spectacular scenic
beauty.

The Olympic Mountains on the west side of the
region are similarly rugged and scenic. They are
generally at a lower altitude than the peaks of the
North Cascades. Within Olympic National Park is a
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complex system of deep valleys and canyons, sep-
arated by sharp ridges and peaks that commonly
attain altitudes of 6,000 feet. In contrast to the
Cascade Range, there are no volcanic peaks in the
Olympic Mountains. Streams abound; the headwaters
of the largest rivers originate at glaciers and snow-
fields of the major peaks. On the north, relatively
narrow, hilly lowlands lie between the Olympic
Mountains and the Strait of Juan de Fuca. On the
east, where the descent from the mountains to Hood
Canal is abrupt, the only significant water-resource
development is in the Skokomish River Basin.

Land Cover

The native land cover of the Puget Sound Area
is dominated by a dense conifer growth. Grassland
prairies and open park-like areas occur where the
soil-moisture-temperature (i.e., low effective mois-
ture) relationships create an environment better
suited to grasses than trees.

Douglas fir, the most common forest species, is
found throughout the Puget Sound Area, particularly
on well drained soil. The imperfectly and poorly
drained soils have a soil-moisture environment better
suited for western hemlock, western red cedar and
red alder than to Douglas fir. Consequently, Douglas
fir restocking is suppressed, due to moisture-light
relationships.

Lodgepole pine is suited to growing on soil-
moisture environments ranging from the low-lying,
very wet, peat bogs to somewhat excessively drained
soils. Sitka spruce is suited to growing on moist soil
areas, where precipitation exceeds 50 to 60 inches
annually. Restocking following logging or burns, at
higher altitudes, where annual precipitation exceeds
60 inches and the mean annual temperature is below
45° to SO°F., is primarily dominated by western
hemlock, mountain hemlock, silver fir and noble fir.
Bigleaf maple and willow occur throughout the
conifer woodlands on well-drained, imperfectly-
drained and poorly-drained upland, terrace and bot-
tom land soil areas. Blackcottonwood occurs on
bottom land soil areas subject to periodic flooding.

The understory vegetative cover varies with
soil-moisture-light relationships. Vine maple, willow,
dogwood, cascara, elderberry, evergreen blackberry,
trailing blackberry, red huckleberry, snowberry,
salmonberry, thimbleberry, Oregon grape, ocean
spray, devils club and wild rose in varying combina-
tions dominate the understory cover of this soil-
moisture relationship area consists of bracken fern, a
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variety of mosses and forbs. Ground cover of open,
noncultivated areas, of this soil-moisture relationship
commonly is dominated by bracken fern, evergreen
blackberry and horsetail sedges.

Understory vegetative cover of well-drained and
somewhat excessively drained soil areas commonly
consist of salal, evergreen huckleberry, red huckle-
berry and Oregon grape. Rhododendron grows
abundantly as an understory shrub on these soils in
Clallam, Jefferson, Kitsap, and parts of Thurston
Counties. Madrona occurs on low elevation, open,
well-drained, and somewhat excessively drained soil
areas near salt water. Ground caver of these soil areas
consist of sword fern and mosses in moist, densely
shaded areas, with mosses, kinnikinnik, manzanita,
snowberry, and grasses on the open areas.

Vegetative cover of the prairie areas consist
primarily of grasses. However, scattered stands of
Douglas fir and Oregon white oak are common.
Scotch broom has invaded parts of the prairie areas to
the detriment of grass and woodland cover.

The vegetative cover of poorly drained mineral
soils consists of western red cedar, western hemlock,
red alder, quaking aspen and black cottonwood. The
understory consists of evergreen blackberry, spiraea,
ocean spray, wild rose, skunk cabbage, and tules.

Sedge and woody peat bogs have vegetative
cover consisting of western red cedar, spiraea, ocean
spray, evergreen blackberries, sedges, and tules. The
vegetative cover of the Sphagnum peat bogs consists
of living sphagnum moss, Labrador tea, low bush
cranberries, swamp laurel and scattered stands of
lodgepole pine.

Tidal flats have a salt grass cover and fresh
water marshes commonly support tules and sedges.

The alluvial flood plains or bottom lands
vegetative cover varies with the degree of soil drainage
similar to that discussed for upland and terrace soils.
Generally, the poorly drained soils with water tables
at less than S feet have western red cedar or mixed
stands of western red cedar, western hemlock,
Douglas fir, red alder and bigleaf maple.

The native vegetation has been removed from
vast areas of land lying below elevations of 500 to
600 feet. Much of the Area has been developed for
farm lands with the vegetative cover consisting of
grasses, cane fruits, strawberries and vegetables. Other
areas have been developed for highways, cities and
villages, all of which has a profound effect upon the
hydrology of the Area.

THE CLIMATIC ENVIRONMENT

Because most of the air masses that reach the
Puget Sound Area originate over the Pacific Ocean,
the climate of the Area is predominately a mid-
latitude, west-coast, marine type. The maritime air
has a moderating influence in both winter and
summer; it produces a well-defined rainy season in
winter and a dry season in summer. Only occasionally
does dry continental air from the north or east reach
Puget Sound.

Terrain, position and intensity of the high and
low-pressure systems over the North Pacific, and
westerly winds, as well as distance and direction from
the ocean, have an influence on climate in the region.
To the east, the Cascade and Rocky Mountains shield
western Washington from cold winter air masses
travelling southward across Canada. To the west, the
Olympic Mountains and the Coast Range on Van-
couver Island tend to protect this area from the more
intense winter storms reaching the coast. The Strait
of Juan de Fuca, Strait of Georgia, and the Chehalis
River Valley provide low-level passages for maritime
air moving inland.

HISTORICAL SUMMARY OF
DEVELOPMENT OF THE
PUGET SOUND AREA

Development to 1870

The first American settlement of the Puget
Sound Area occurred at Tumwater in 1845, con-
sisting of a few families who had crossed the plains in
1844, coming first to Portland and then north a year
later to the Tumwater-Olympia area. The only occu-
pancy of the region which preceded the settlement at
Tumwater was that of a few Hudson Bay employees
and trappers who located a post in the Nisqually area.

At the time the Territory of Washington was
formed in 1853, the population of the territory
amounted to some 4,000 persons. By 1870, the
territorial population had increased to around 30,000
persons, of which 20,000 were estimated to be
located west of the Cascade Mountains. The popula-
tion growth of the area during the 25 years, while not
significant in terms of numerical increase (approxi-
mately 15,000 persons), was important in terms of
impact on the Area. The population of the Puget




Sound Area was only a few persons in 1845, and the
bulk of the Area consisted of wilderness, inhabited by
a few Indians and fur trappers. By 1870, many small
settlements had developed along the Sound. The
forests were rapidly being cut in many places, and
many lands were being converted to agricultural use.
In this relatively short span of time (1845-1870), the
Area had been transformed from a wilderness to the
beginnings of a major settlement and development
area, as described in the following paragraphs.

Commerce - The main exports from the Area at
this time were lumber, coal, agricultural products
(basically cereals and small fruits), livestock, fur and
fish. The principal export was lumber, the principal
activity was the production of lumber. Of the some
60 lumber mills in the territory, 16 were located on
Puget Sound waters—these were the main producers
of lumber for export, the remainder existing mostly
for local consumption. In 1870, some 130 million
board feet of lumber was produced in the Area, the
logs by this time being rafted down rivers to the
Sound even though considerable stands of timber
remained on the banks of the Sound itself.

Manufacture - With the exceptions of lumber,
there were no major manufacturers at this time. A
few tanneries, door and sash and furniture factories,
and several small iron foundries existed, but these did
not have sufficient capacity to even meet local
demand.

Shipping—The territory had some 80 sailing
vessels with a combined tonnage of 20.5 thousand
and 22 steam vessels of 2.0 thousand tons, totaling
102 vessels with a capacity of 22.5 thousand tons.

Land Areas—The Area was at this time largely
composed of timber land. However, settlers were
moving into the bottom lands along the rivers and
clearing them for farms-particularly those areas
having rich alluvial deposits. There were large areas at
this time where no settlement had occurred. The land
office at Olympia had sold or recorded certificates for
635,500 acres of land.

Railroads— At this time rail connections had yet
to reach the Puget Sound Area. Surveys had been
made and construction of a North-South line was
underway and scheduled for completion in 1876.

Urban Settlements- By 1870 there were six (6)
towns in the Area with a population of over 200.
These were Olympia (1,800), Tumwater (250), Steila-
coom (300), Seattle (1,800), Port Townsend (800),
and Port Gamble (300). There were around ten other
settlements (including Tacoma) with populations
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between 100-200 persons—mostly supported by a
major lumber mill. It is interesting to note that, at
this same time, Victoria, British Columbia had a
population of 4,000 and Portiand contained over
12,000 persons.

Development 1870—1940
The growth and development of the Puget

Sound Area advanced rapidly after 1870. The fol-

lowing is a chronological listing of some of the major

developmental events occurring in the Area during
this period:

1890 Population: State, 357,232, Seattle, 42837,
Tacoma, 36,000.

1891 -Great Northern Railroad reaches Everett;
Puget Sound Naval Yard (Bremerton) estab-
lished; City of Everett founded.

1893-Great Northern reaches Seattle; long distance
telephone service started between Seattle,
Tacoma, Spokane and Portland.

1895 University of Washington moves to present
campus location.

1897-Gold rush to Alaska begins, causes rapid
development of the Area.

1898—Hydroelectric plant built at Snoqualmie Falls.

1899—-Cedar River watershed established to supply
water to Seattle.

1900 First automobile arrives in Seattle. Population:
State, 518,100; Seattle, 88,670; Tacoma,
37,714.

1906-Lake Washington ship canal gains approval
from Congress. First automobile registration in
State totals 763 cars.

1909—Milwaukee Railroad completed to Seattle and
Tacoma. Alaska-Yukon-Pacific Exposition
opens in Seattle.

1910-Population: . State, 1,149,990; Seattle,
237,194, Tacoma, 83,743. Tacoma approves
municipal dock facilities and begins con-
struction of the Nisqually hydropower plant;
Union Pacific Railroad reaches Seattle.

1911—Port of Seattle established.

1913-State highway development program started.

1914--Smith Tower completed in Seattle.

1915-Snoqualmie Pass Highway completed.
1916-Boeing Company commences manufacturing
operations.

1917—Fort (camp) Lewis established. Lake Washing-
ton ship canal opened.

1918-Seattle begins hydropower development on the
Skagit River.




1920 Coastal air mail service established. Popu-
lation: State , 1,356,621; Seattle, 315,312;
Tacoma, 96,965 Everett, 27,644 Bellingham,
27,585.

1924 Gorge Power Plant on Skagit River operation-
al.

1927 Boeing Airport construction started.

1930 Population: State, 1,563,196,

365,583. Tacoma, 106817,

30,823: Everett, 30,567.

Seattle completes Diablo Dam on Skagit.

Direct transcontinental air service begins to the

east.

Congress creates Olympic National Park.

Seattle,
Bellingham,

1932
1934

1938

During the period from 1890 to 1940, the
development of the Puget Sound Area progressed
rapidly. In the decade between 1900- 1910 alone, the
State’s population increased by 600,000 persons. The
bulk of this growth occurred in the Puget Sound
Area, due largely to the Alaskan gold rush, the rapid
expansion of the timber industry and the demand for
free land under the homestead laws.

By 1940, the Puget Sound Area had become a
manufacturing, wholesale and distribution, com-
mercial, financial and transportation center of major
significance, not only on the west coast, but nation-
ally as well. Several of these develomental factors
are outlined below as indications of this growth.

Agriculture The number of farms statewide
increased from some 33,000 in 1900 to slightly over
84,000 in 1935. While many of these were located
outside the Area, a great deal of dairy, fruit, and
vegetable farming developed within the Area due to,
(1) the increasing urban population and, (2) the
favorable climate for these activities in the Puget
Sound Area. There are presently 91,700 acres under
irrigation in the Puget Sound Area.

Transportation and Commerce Prior to 1890,
the Area’s transportation depended on sailing vessels,
coastal steamers and a few crude wagon roads. Travel
was slow and difficult, shipment of commodities to
and from the region was limited and consequently,
this aided in restricting the econornic growth of the
region. However, soon after 1870, and increasingly up
until around 1900, rail connections were made with
the Area, both with the East, North, and South. The
development of many spur lines in the period from
1888 to 1915 effectively opened the resources of the
State to exploitation, making it possible to send

Washington products to the eastern states and to
tranship American products to the Orient.

The construction of the railroads had a tremen-
dous effect on water transportation in the Area.
These effects were: (1) a reduction in water-borne
commerce traffic between the Pacific and Atlantic
seaboards; (2) an increase in Oriental trade; and (3)
an increase in coastal trade. The following figures
indicate the increase occurring in the water-borne
commerce of this Area:

Imports Exports
1890 $ 417,000 $ 2,708,000
1914 55,392,000 55,012,000
1916 161.780.,000 200,448,000
1929 216,774,000 147,570,000

In 1905, when the office of Highway Comnus-
sioner was created by the Legislature, there were
twelve State roads of various length, mostly short,
unimproved wagon roads. By 1910, the total mileage
in the State had reached 35,560 and by 1920, 44,000
miles, of which over 4,000 miles were improved State
highways. The growth of automobile transportation is
best indicated by the rapid and substantial increase in
the number of cars in the State. While in 1906 there
were some 763 cars registered by 1921 there were
195,000, and by 1939, 400,000.

Manufacturing—Once rail transportation open-
ed the Puget Sound Area to outside contact, many
other areas of activity experienced considerable
growth. Between 1900 and 1910, the State of
Washington rose from 30th to 21st place among other
states as measured by the value of its manufacturing
products. By 1920, factory employees had doubled
(over 1910 figures), factories had increased by one
third, value of products increased by 200 percent and
the State had risen to 14th place in the nation’s
manufacturing lists.

Development: 1940 to 1966

Between 1940 and 1960 the population of the
State of Washington, as a whole, grew by over
1,100,000 persons for an increase of some 64.3
percent (compared to 35.7 percent for the nation
during this same time). The twelve-county Puget
Sound Area accounted for the largest portion of the
State’s growth, having a population increase of some
760,000 persons, or nearly 70 percent of the total




population growth of the State. Within the Area
itself, the bulk of the population growth occurred in
the geographic heart of the Puget Sound Area,
composed of King (430,000 additional persons),
Pierce (139,000), Snohomish (83,400), and Kitsap
(39,800), having a total increase of nearly 693,000
persons amounting to over 90 percent of the total
areawide population growth. Not only did the bulk of
the State’s population increase from 1940 to 1960
occur in the Puget Sound Area, but nearly all of this
increase was located in only one portion of the total
Area. The effects of such a growth pattern upon the
particular land and water resources are extremely
significant, far greater than if the growth were more
evenly distributed.

The significant population growth of the State
in general and the Puget Sound Area in particular
during the period from 1940 to 1960 can be largely
attributed to the following factors:

(1) Expansion of military bases on the West Coast

and the wartime expansion of military contracts

for all types of equipment and materials caused

the influx of a large number of workers from

other parts of the nation, many of whom

remained in the Area after the war.

A tremendous backlog of demand for housing

and consumer goods in the immediate postwar

period spurred the Area’s economy, creating

many new jobs and services.

(3) The sharp rise in birth rates, both in the nation
and in this Area.

(4) Continued decline in mortality rates.

Estimates made in 1966 indicate that the State
and the Puget Sound Area have experienced consider-
able population growth and development from 1960
to the present. These figures indicate an increase of
approximately 266,400 persons in the State, with the
Puget Sound Area receiving a little over 70 percent of
this amount for an increase of 196,000 persons. Once
again, the Central portion of the Area obtained the
largest amount of this population growth with an
estimated increase of 181,000 persons.

The State’s 1966 population totaled some
3,120,000 persons, with the Puget Sound Area having

1.7

a population of 1,965,000 persons, where a hundred
years ago there were less than 20,000 persons, today,
there resides a population of nearly two million.

Prior to 1940, the development of the Area was
one of largely a gradual one, with several periods of
more rapid growth, particularly between 1900 and
1910 when the population of both the State and the
Area more than doubled. After 1940 the Area’s
growth and development, building on the foundations
set in prior years and impelled by the urgent wartime
and immediate postwar economic requirements, shot
forward in boom and near-boom conditions. In more
recent years, development has tended to stabilize
somewhat with intermittent periods of rise and
decline. At the present time, the Puget Sound Area is
once again experiencing a rapid growth rate, largely
due to significant expansion of the Area’s aerospace
industry.

While development of the Area prior to 1940
was of a significant nature, the greatest impact on the
Area’s land and water resources has occurred in the
postwar period. Not only has the sheer number of
people and activities crowding into this area been of
significance, but even more significant has been the
manner in which they have arranged themselves
within the Area. Prior to 1940, urban-type develop-
ment was, for the most part, reasonably compact, the
remainder of the Area being occupied by small
villages and farms. However, due to technological
advances in communications, transportation, and
other factors, more recent development has been
scattered widely. Entirely new communities have
sprung up, formerly rural areas are now interspersed
with urban-type residences and other activities. Now
it is possible to easily travel throughout the Puget
Sound Area in a matter of hours, and the continued
improvements in access will considerably lessen exist-
ing travel time constraints. Unless there is a signif-
icant reversal of existing trends, developmental
impact on all aspects of the Area’s land and water
resources will continually grow greater, posing more
and more pressing problems for the people of the
Puget Sound Area to solve.
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SUMMARY OF PRESENT STATUS

The Puget Sound Area has developed through
the years as a producer of various natural resources,
the primary resource being the vast timber reserves.
The land areas surrounding the Sound were originally
almost completely covered with dense stands of
timber. The vast amount of valuable timber resources
easily available for logging and milling, due to the
proximity of the timber to water areas, led to the
early settlement of the Puget Sound Area. With the
rapid urbanization that has taken place in the Study
Area in past years, the Puget Sound Area is now the
foremost population center of the Pacific Northwest.
Yet we still find approximately 90 percent of the
land is still being put to non-intensive types of uses,
with the primary use still being forest lands.

The present land use for the Puget Sound Area
has been summarized in the following six tables.
Table 1-1 is a composite of all the land uses found in

each basin, with a total figure describing the Puget
Sound Study Area. Tables 1-2 through 1-6 provide a
breakdown of the five major land use classifications.
Table 1-7 gives a detailed description of the land
ownerships for each of the basins and for the total
Study Area.

THE PUGET SOUND AREA

Table 1-1 describes the land use of the Puget
Sound Study Area by means of six major land
classifications for each of the thirteen (13) basins,
and the total for the Study Area. Figure 1-2 portrays
the arrangement of the present land use for the Puget
Sound Study Area. From Figure 1-2 and Table 1-1, it
is easy to see that the primary land use in the Study
Area is forest lands, which cover 85 percent of the
land.

TABLE 1-1. Land use of the Puget Sound Area 1967 (in acres)

Rural Total Area
Non- Built-Up Land and
Basin Cropland Rangeland Forest Land Agricultural Areas Fresh Water Fresh Water
Nooksack-Sumas 137,492 11,600 609,581 12,669 20,896 12,129 804,367
Skagit-Samish 100,465 19,748 1,753,445 20,092 18,804 35,409 1,947,963
Stillaguamish 34,531 1,016 385,450 5,932 6,698 4,721 438,348
Snohomish 71,752 2,424 1,054,699 29,360 36,355 23,861 1,218,451
Cedar 20,279 1,120 210,641 25,379 106,516 32,888 396,823
Green 33,103 2,232 236,047 8,966 59,885 5,950 346,183
Puyallup 36,853 5,683 593,339 25,729 97,446 11,297 770,347
Nisqually 29,254 34,008 379,675 6,368 5,481 7,468 462,254
Deschutes 16,248 9,480 127,123 13,541 14,416 2,597 183,405
San Juan 18,594 9,129 71,958 9,118 2,774 955 112,528
Whidbey-Camano 23,006 2,454 84,069 12,419 10,987 719 133,654
West Sound 46,215 5,137 1,123,666 64,208 42,161 12,606 1,293,993
Elwha-Dungeness 23,71 2,417 409,491 5,073 5,911 1,844 448,457
Puget Sound Study
Area Total 591,513 106,448 7,039,184 238,854 428,330 152,444 8,656,773
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CROPLANDS

acres of 591,000 acre total. Over 80 percent of the

cropland in the Puget Sound Area is being put to hay
There are 591,000 acres of land presently being  and rotation pasture type of uses.

put to cropland uses in the Puget Sound Area. The Table 1-2 describes the cropland uses for the

Nooksack, Skagit and Snohomish Basins contain the basins and for the Puget Sound Area.

largest acreages in cropland uses, with over 290,000

TABLE 1-2. Croplands by type—Puget Sound Area (in acres)'

Crop Types
Basins Close Grown Brush All Other Hay and
Field Fruit Row Rotation Total Acres
Crops Vineyards Crops Pasture All Crops
Etc.

Nooksack-Sumas 2,071 2,597 10,709 122,115 137,492
Skagit-Samish 93 2,047 45,640 52,685 100,465
Stillaguamish o= - 2,983 31,548 34,531
Snohomish = 560 5,562 65,630 71,752
Cedai2 = 65 870 19,344 20,279
Green = 643 2,855 29,605 33,103
Puyallup 20 2,215 5,804 28,814 36,853
Nisqually - 255 300 28,699 29,254
Deschutes3 65 245 844 15,094 16,248
San Juan 520 = = 18,074 18,594
Whidbey-Camano 462 433 672 21,439 23,006
West Sound 20 1,103 1,060 44,032 46,215
Elwha-Dungeness 1,465 202 679 21,375 23,721
Puget Sound

Area Total 4,716 10,365 77,978 498,454 591,513

1 Unadjusted measurements correct to the nearest thousand.

2 The Cedar and the Green River Basins have been reported as one unit in the Appendix.

3 The Nisqually and the Deschutes Basins have been reported as one unit in the Appendix.

Source: Puget Sound and Adjacent Waters Study, 1966.



RANGELANDS

Rangelands described in Table 1-3, make up a
very small part of the total land acreage in the Puget
Sound Area. They represent less than 2 percent of the
total. The Nisqually-Deschutes River Basins contain
42 percent of all the rangelands in the total Area.

FOREST LANDS

Forests

Forests occupy some 6.4 million acres, or about
75% of the total land acreage. The Skagit, Snohomish
and West Sound Basins contain the largest acreage of
forest, holding about 55% of the Area’s total. Forest
land classification indicates that 13% of the acreage is
noncommercial forest. Another 9% is productive land
held in reserved status in parks, wilderness, or like
units. The remaining 78% is classified as commercial
forest land capable of —and available for—the produc-
tion of forest products. Coniferous species predom-
inate, making up some 81% of the total stand. The
most common species is Douglas fir, with western
hemlock, western red-cedar and the true firs making
up most of the remaining stand. Table 14 describes
the present acreage of forest lands in the Puget Sound
Area.

TABLE 1-4. Forest land area by basin (in acres)

TABLE 1-3. Rangelands by type—Puget Sound Area
(in acres)’

Native Brush Total

Basins Pasture Pasture Rangeland
Nooksack-Sumas 9,956 1,644 11,600
Skagit-Samish 4,088 15,660 19,748
Stillaguamish 744 272 1,016
Snohomish 1,134 1,290 2424
Cedar? - 1120 1,120
Green - 2,232 2,232
Puyallup - 5,683 5,683
Nisqually - 34,008 34,008
Deschutes - 9,480 9,480
San Juan 7.417 1,712 9,129
Whidbey-Camano 1,689 765 2,454
West Sound 638 4,499 5,137
Elwha-Dungeness 1,164 1,263 2,417
Puget Sound

Area Total 26,830 79,618 106,448

1 Unadjusted measurements correct to the nearest thousand.

2 The Cedar and the Green River Basins have been reported
as one unit within the Appendix.

3 The Nisqually and the Deschutes River Basins have been
reported as one unit within the Appendix.

Source: Puget Sound and Adjacent Waters Study, 1966.

Commercial Non- Productive
Basin Coniferous Deciduous Commercial Reserved Total

Nooksack-Sumas 334,880 133,050 37,810 27,190 632,930
Skagit-Samish 677,230 157,500 368,940 201,660 1,405,330
Stillaguamish 271,210 83,020 19,010 3,640 376,880
Whidbey-Camano 69,680 14,880 0 4,820 89,380
Snohomish 581,760 202,300 150,030 53,090 987,180
Cedar-Green 294,100 88,390 7,410 7,860 397,760
Puyallup 369,980 72,180 63,920 66,920 563,000
Nisqually-Deschutes 435,220 51,020 16,850 16,380 519,470
West Sound 870,180 123,830 87,390 55,900 1,137,300
Elwhs-Dungeness 87,090 17,380 124,950 112,740 342,160
San Juan 61,120 8,310 0 8,130 77,560
Puget Sound

Area Total 4,052,450 951,860 866,310 558,330 6,428,950

Note: Land status changes caused by Public Law 90-544, North Cascades National Park Act, are included in the totals.

Source: USDA, Forest Service—1968.




RURAL NON-AGRICULTURAL

The Rural Non-Agricultural land use of the
Puget Sound represents less than 3 percent of the
total land within the region. Of the four classifica-
tions used in this land use category, the rural
non-farm and the mines are the most significant. The
areas classified as rural non-farm are important
indicators of lands that are in transition from
agricultural or forest uses, to intensive land use. Also,
it should be noted that rural non-farm areas represent

70 percent of the land classified in the Rural
Non-Agriculture land use category. The mines classifi-
cation is not so important because of its land
acreages, but because of its necessity to the Puget
Sound for various mineral needs which are vital and
necessary to the growth of the Area. An example of
mining needs would be the maintenance of its gravel
resources in close proximity to the population centers
where it is available for use in the construction
industry. Table 1-5 describes the Rural Non-Agricul-
tural land use of the Puget Sound Area.

TABLE 1-5. Rural non-agricultural land use—Puget Sound Area (in acres)'

Rural Non-Agricultural Classifications

Total Rural
Rural River Wash Non-Agricultural

Basins Non-Farm Tidelands Mines Farmsteads Land Use
Nooksack-Sumas 3,720 4,324 658 3,967 12,669
Skagit-Samish 8,201 - 6,534 5,357 20,092
Stillaguamish 1,602 = 738 3,592 5,932
Snohomish 16,550 403 6,261 6,146 29,360
Cedar? 22,864 294 205 2,016 25,379
Green 7,088 135 332 1411 8,966
Puyallup 21,042 900 137 3,650 25,729
Nisqually3 2,567 721 284 2,806 6,368
Deschutes 11,444 293 235 1,569 13,541
San Juan 6,558 730 1,830 - 9,118
Whidbey-Camano 9,687 1,161 133 1,438 12,419
West Sound 56,147 2,492 338 5,231 64,208
Elwha-Dungeness 2,489 988 61 1,535 5,073
Puget Sound

Area Total 169,949 12,441 17,746 38,718 238,854

1 Unadjusted measurements correct to the nearest thousand.

2 The Cedar and the Green River Basins have been reported as one unit within the Appendix.

3 The Nisqually and the Deschutes Basins have been reported as one unit within the Appendix.

Source: Puget Sound and Adjacent Waters Study, 1966.



TABLE 1-6. Intensive (built-up) land use—Puget Sound Area (in acres)?

Urban Total Built-Up
Residential Areas Land

Basins Railroads Highways Airports industrial Use
Nooksack-Sumas 613 5,177 294 14,812 20,896
Skagit-Samish 775 8,274 597 9,158 18,804
Stillaguamish a7 3,978 506 1,743 6,698
Snohomish 2,288 8,615 1,841 23,611 36,355
Cedar? 1,776 6,008 947 97,786 106,516
Green2 1,275 3,289 1,556 53,765 59,885
Puyaliup 2,636 4,920 3,270 86,620 97,446
Nisqually3 889 3,074 134 1,384 5,481
Deschutes3 734 2,025 383 11,274 14,416
San Juan 10 838 639 1,287 2,774
Whidbey-Camano 3,088 4,600 3,299 10,987
West Sound 998 10,343 2,123 28,697 42,161
Elwha-Dungeness 230 1,336 413 3,933 5,911
Puget Sound

Area Total 12,695 60,964 17,303 337,368 428,330

‘Un«ﬂmd measurements correct 10 the nearest thousand.

2The Ceder and the Green River Basins have been reported as one unit within the Appendix.
3The Nisqually and the Deschutes Basins have been reported as one unit within the Appendix.

Source: Puget Sound and Adjacent Waters Study, 1966.

INTENSIVE LAND USE

The 428,000 acres of land classified in the
category of Intensive Land Use constitutes a small
part of the total land of the Puget Sound Area, (5%),
but it has a tremendous impact upon the total land
and water resources of the Area. It is within the
built-up areas of the Puget Sound where a great
majority of the 1,870,000 persons live, where the
great water-users are located, and it is in, and around,
these areas where new population growth is going to
occur. Of the four classifications listed under the
category of Intensive (built-up) Land Uses, urban uses
are the most important. This classification includes all
the primary urban uses, such as residential, commer-
cial, industrial, public, and semi-public. The urban
uses constitute 80 percent of the total land use in this
category. Table 1-6 describes the Intensive Land Uses
for each of the basins, and for the total Puget Sound
Area.

LAND OWNERSHIP

Ownership of land is extremely important to
the planning process and, even more important, is the

pattern of land ownership. Ownership of land had a
definite influence upon the patterns of land use and
development in the region in the past, and will
continue to have an influence on land use patterns in
the future. The Federal Government is the largest
land holder in the Area, controlling 41 percent of the
land. The next largest identifiable group is comprised
of the corporate owners, who can be identified
primarily as the large timberland owners. The cate-
gory listed as “‘urban, suburban and all other private
land” in Table 1-7 is a category that contains over
2,800,000 acres of land and includes all those lands
such as homeowners, individual lots, commercial
holdings, etc., that are primarily found in or adjacent
to the populated portions of the Puget Sound Area.

In examining the ownership patterns from the
viewpoint of lands in the public sector (4,401,000
acres) and lands in the private sector (4,147,000
acres) there is almost an equal division within the
Puget Sound Area.

Table 1-7 describes the land ownership groups
for each of the River Basins, and for the Puget Sound
Area as a whole.
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PART TWO—AGRICULTURE
PUGET SOUND AREA
SUMMARY OF AGRICULTURE

PRESENT STATUS

Land use, within the Puget Sound Area, as
measured from aerial photography, consists of:
cropland, 591,500 acres; rangeland, 106450 acres;
forest and land associated with forest, 7,039,200
acres; rural non-agricultural 238,850 acres: urban
built-up, 428,350 acres; and fresth water, 152,450
acres. Of these various categories of land use, this
section deals primarily with cropland and rangeland.
The other components have been examined only to
the extent necessary to establish their effects upon
potential cropland.

Cropland has been broken down into major
crop groups for detailed examination. These
groupings along with their acreages are: Small grains,
13,010 acres; field crops 4,450 acres; vegetables,
54,020 acres; berries, 9,930 acres; nursery products,
7,130 acres; hay, 156,550 acres; silage, 51,910 acres;
pasture, 263,040 acres; and cropland not used,
31,480 acres.

Soils outside of national park and national
forest boundaries have been grouped into capability
classes, subclasses, and units to determine potential
cropland, and to estimate types of agriculture best
suited to various kinds of land. Capability classes
indicate limitations of use. Lands within capability
classes 11 through IV have problems of low intensity
and are suited for cultivation. Classes V and VI with
greater limitations are suited for pasture and range-
land. Classes VII and VIII have severe limitations for
agriculture but may be suited for recreation, wildlife,
or water supply. Capability classes 11 through IV total
2,087,200 acres; Classes V and VI, 1,026,800 acres
and classes VII and VIII, 1,577,300 acres.

Subclasses are designated by letters (e) for
erosion, (w) for wetness, and (s) for soil problem.
These subclasses indicate the kinds of limitations
within the classes. The dominant [imitation is
indicated by the first letter in the small two letter
symbolization following the capability class. The
capability class indicates severity. All acres in the
Puget Sound Area have one or more of these

2-1

limitaitons; Table 2-2 gives a summary of these
conditions.

Soils of the area have been grouped into
capability units according to similarity of problems
and treatment needs. This serves to condense and
simplify the determination of treatment needs and
estimation of productivity under various levels of
management. Table 2-3 gives acreages of the various
capability units by basin. Estimates of present and
potential production levels for various crops are
shown in Table 2-4.

Much of the cropland, though fertile, has
problems which must be solved to meet the needs of
the Area. These needs are determined and quantified
under “Present and Future Needs.”

PRESENT AND FUTURE NEEDS

All needs of the Puget Sound Area are based on
the number of people expected by 2020. The
Economic Technical Committee has projected 6.8
million people by 2020, an increase of
approximately 3.5 times the present population. It is
assumed an average urban density of six persons per
acre would be suitable for gross land use planning
purposes, except for the Cedar Basin. At this density
1,040,000 acres would be needed for urban use or
approximately 372,900 acres more than is used at the
present time. About 66,500 acres of this 372,900
additional acres needed is expected to come from
cropland. The remaining 306,400 acres is expected to
come from other land uses.

A loss of 66,500 acres would lower total
cropland of the Area to 525,000 acres. This loss of
acres coupled with a rapidly expanding population
requires increase in production over the present of:
120 percent for forage and small grains; 264 percent
for field crops; 255 percent for vegetables; 158
percent for berries; and 264 percent for nursery
products.

In order to achieve the needed increases in
production the 525,000 acres remaining in cropland
must reach a higher degree of development than is
presently attained. This can be done by: advances in




technology, floodwater protection, watershed
protection and rehabilitation, drainage improvement,
irrigation development, and other managenient.

Floodwater damage hazard must be prevented
to the extent remaining hazard does not materially
other risk of loss before investments in
deveiopment are practical. This level of protection is
needed on 454 400 acres of cropland by 2020.

Soil erosion and various other aspects of land
instability determine watershed protection and
rehabilitation measures needed on 525,000 acres of
cropland by 2020.

Drainage improvement is needed to improve
efficiency of cropland use. Cropland drainage is
needed on 482,000 acres by 2020. A considerable
amount of this improvement is intensification of
treatment on land previously partly drained, and all
of the drainage improvement is on lands now in
cropland use.

Irrigation in this Area is used to maintain the
supply of moisture available for crops at near the
optimum level. Irrigation development is needed on
396,000 acres requiring approximately 816,450
acre-feet of water by 2020. This irrigation is of a
supplemental nature and serves to increase
production efficiency.

MEANS TO SATISFY NEEDS

The plan advanced here is considered to be the
most practical in terms of doing the most good for
the most people at the least cost.

The need for land for urban development wili
be met by using most of the land presently classed as
rural non-farm, 66,500 acres of present cropland, and
approximately 306,000 acres of forested area. This is
based on a gross average density of six persons to the
acre, for lands to be devoted to urban uses. The best
cropland located mainly in flood plains of rivers and
tributaries and on low benches would be retained in
cropland and other open uses by public incentives
and regulation.

Increases in production requirements of the
various crop groups will be brought about in a
number of ways,

(1) All remaining cropland will be developed
for production efficiency, as needed.

(2) Cropland may be shifted between the
production of forage and small grains, vegetables,
berries, and nursery products as conditions warrant.
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(3) Advances in technology will be facilitated
by increasing research through more trained
personnel and funds.

(4) Install and maintain protection on 454,400
acres of cropland to reduce damages and allow full
development of farmlands to meet the share of food
and fiber required of the Area. This will be done
through a combination of flood control and preven-
tion projects. These projects will be installed through
cooperation between local people, the State, and
various Federal agencies.

(5) Install or maintain watershed protection
and rehabilitation practices on 631,000 acres of
cropland and rangeland. These practices are largely
the responsibility of the local people with technical
and financial assistance of the State and Federal
governments.

(6) Install or maintain drainage of unwanted
water from 482,000 acres of agricultural land to
create a more suitable environment for growing crops
to meet increased production requirements. Partial
drainage has been installed on much of the land at the
present time. However, to meet projected yields,
complete drainage must be installed on the 482,000
acres. Many of the early projects have drainage as a
purpose.

(7) Install or maintain irrigation on 396,000
acres of cropland. Most of this irrigation will be
accomplished through individual effort, although the
possibility of at least two federally sponsored projects
does exist. Unless the conversion of cropland to other
uses is halted, this amount of irrigation will not be
accomplished. See Appendix VII, Irrigation.

This plan provides for enough farmland, when
fully developed to satisty needs based on maintaining
the expected share of national production in relation
to increased national population by 2020 and
provides for spacial needs for industrial and urban
development during the same time period.

Details of proposed projects and measures
including implementation are found in Appendix
XIV, Watershed Management.

Other appendices containing information of
special interest to agriculture are as follows:

(1) Appendix II, Political and Legislative
Environment.

(2) Appendix IV, Economic Environment.

(3) Appendix VII, Irrigation.

(4) Appendix XII, Flood Control.




INTRODUCTION

The United Stated Department of Agriculture
considers the word ‘“agriculture” to include:
resources, activities, and commodities related to
cultivated pastures, woods, forests, and ranges. It
then includes all lands used for the production of
food and fiber, including such primary and secondary
uses as recreation and wildlife. In this appendix the
use of the term is primarily restricted to cropland use
and factors affecting land use in relation to cropland.

“Related land” is that land on which present or
projected use or management practices cause
significant effects on the quantity and/or quality of
the water resource, and that land, the use or
management of which is significantly affected by or
depends on existing and proposed measures for
management, development, or use of water resources.

Of particular importance to agriculture is the
competition for good cropland in the Area. Lands
suitable for farming use are in a scarce category. Only
about seven percent of the Area is used for cropland
and this available land will be decreased by
conversion to other uses. In contrast to the supply of
cropland there is a plentiful supply of land suitable
for other purposes if adjudicated with reasonable
judgment and used with adequate intensity in order
to decrease areal demands on the resource.

Croplands must satisfy a part of the spatial
requirements of the expanding population. This land
is for the most part the flood plains of the major
rivers and their tributaries. About twelve percent of
the Puget Sound Area is expected to be used for
urban purposes by 2020. The large amount of
available land, other than flood plains, suitable for
urban development should make it possible to mini-
mize competition between cropland and urban uses.

Good judgment dictates that land be developed
carefully from its natural condition so that
irreversible changes are not induced in critical areas
needlessly, or without full consideration of the
consequences.

PURPOSE AND SCOPE

The purpose of the study is to develop a plan to
provide, if possible, the Area’s share of expected food
and fiber production needs for the Nation to the year

2020.
This appendix is dedicated to methods, means

and alternatives to be used in achieving the greatest

socio-economic benefits from the limited cropland
resources.

In its industry function, agriculture
contributes heavily to the economy of the Puget
Sound Area through production of food and fiber
from land and water in this region of mild climate,
long growning season, favorable water supply, and
good markets.

The nature and distribution of soils is
considered in detail and the interpretations of soil
properties are translated in terms of agricultural
capability, production potential, and needs for
protection and development. (Appendix XIV,
Watershed Management, and accompanying exhibit 1
contain information on the suitability of soils for
various uses.)

A number of existing programs of technical
assistance, informational services, financial and credit
assistance influence the land owner in his use and care
of the land. These programs are considered in more
detail in Appendix XIV, Watershed Management. The
functions of various agencies of State and Federal
government are described in Appendix II, Political
and Legislative Enviconment.

In order to meet the needs of future years
much higher levels of management are required. In
order to determine these levels three factors are
involved:

(a) The cropland base available.

(b) Estimation of production levels attainable.

(¢) Kinds and amounts of management
required.

The study develops an inventory of present
status of agriculture, determines need for cropland to
2020, and develops a program, which on
implementationwill meet the spatial needs of an
expected population of 6.8 million and produce the
Area’s expected share of national production to
2020.

HISTORICAL BACKGROUND
OF AGRICULTURE

Though production records prove that the
agricultural opportunities contained in the varied
climate and soil of Washington State are among the
best of any state, and though agriculture may be said
to have been practiced almost scientifically since the
arrival of the first settlers, the development of the




State’s agnicultural resources was delayed for decades
and has not yet reached its full diversity or capacity.
The tollowing historical material has been compiled
from published and unpublished historical records of
the arca by the Washington State Department of
Agriculture.

The Spaniards had brought cattle to Nootka
Sound in 1789 and in 1792, during their brief
occupation of Neah Bay, had landed eight head of
cattle, and poultry, hLogs, goats, and sheep. At
Astoria, in 1814 then Fort George there were
chickens and goats, two bulls and two heifers being
brought the same vear from San Francisco by the
ship Isaac Todd. Continued importations raised the
number of cattle to twelve. Little agriculture was
practiced thiere, the personnel being exclusively fur
traders; livestock was allowed to run as on open
range, and potatoes were apparently the only field
crop cultivated to any extent. Farming was tollowed
as an economic enterprise only after the arrival of Dr.
John McLaughlin, a manager of the Hudson’s Bay
Company on the Pacific Coast, on the Columbia
River in 1824,

Dr. McLaughlin was the pioneer in the develop-
ment of the Pacific Northwest; he saw its potentiali-
ties, foresaw its growth and initiated many of the
basic industries upon which its prosperity would rest.
While the company he represented was a tur-trading
company, Dr. McLaughlin realized that the future of
the Oregon Territory was largely agricultural and
turned much of the activity of the Hudson’s Bay
Company into farming and stock raising. Upon the
establishment of Fort Vancouver, in 1825, he banned
the slaughter of cattle and began the cultivation of
the land. No cattle, or very few, were killed for beet
until 1836, when the twenty-seven head he found
when he arrived had multiplied into a herd of
approximately 1.000 head. In addition to the 1,000
head of cattle there were some 700 hogs, 200 sheep.
500 horses, and 160 oxen. Not all of this stock was
at Vancouver, for Dr. McLaughlin sent cattle and
hogs to the company posts at Colville, Nisqually.
Cowlitz, and to more distant forts; and he lent cows
to settlers to encourage emigration and the develop-
ment of the territory. His management of crop
growing was similar. Seed was sent to the several
company posts and given to settlers.

Seed of grain, fruits and vegetables was also a
part of the baggage of these earliest settlers. Farming
was being practiced in the most advanced methods of
the day. As ecarly as 1895 farmers around Sequim

formed an irrigation company to water lands from
the Dungeness River.

In 1838 stock holders of the fur company,
whose charter did not provide for agricultural acti-
vity, organized the Puget Sound Agricultural Com-
pany. The two largest farms, or ranches of the
Agricultural Company were located at Nisqually and
Cowlitz.

The Simmons group, who settled at Budd’s
Inlet near the present town of Tumwater at the head
of Puget Sound, were the first American settlers to
enter the State of Washington who were neither
traders nor missionaries, but were seeking permanent
homes.

Farming was slow in becoming the State’s
second economic enterprise, lagging behind logging in
the western and behind mining in the castern parts of
the State.

Between 1848 and 1850 other settlers went
into the land of the Columbia River, packing some
grafts and fruit trees with them. Other plants, seeds,
and fruit trees were brought to the Sound in ships.
Small nurserics were started and a number of
orchards set about Olympia—then Tumwater—Steila-
coom and in the Puyallyp and White River valleys.
Whatcom, Island, Mason, and Clark Counties were the
principal agricultural centers of western Washington.

In the sixties the King County market garden-
ing was already becoming a major industry on land
that was being logged off since the late forties and
early fifties. Dairying was developed into a specialized
occupation, and the potentialities of orchard culture
were beginning to be recognized.

The establishment of formal banking in the
State in 1869 was the beginning of Washington’s
financial history. Banking in the Pacific Northwest
was an outgrowth of other business enterprises. Real
estate agents came to the front as leading business
men and in that period shared with merchants in
starting banks.

During the seventies favorable Federal legisla-
tion in regard to land grants stimulated and encour-
aged settlements even in advance of the public survey.

In the counties bordering the Sound, vegetable
gardening and berry culture were well advanced with
cabbage, aspargus, beans (except Lima), beets, brus-
sels sprouts, cauliflower, carrots, celery, cucumbers,
kale, lecks, lettuce, onions, parsely, parsnips, peas.
potatoes, radishes, rhubarb, spinach, squash, turnips,
blackberries, currants, gooseberries, raspberries,
strawberries, and a certain variety of peaches in




favorable locations being staple crops.

As more and more settlers entered the Terri-
tory, the fitness of its different sections for certain
crops or specialized agriculture was better recognized.
By 1880 most agriculture was being locahzed and
developed along the lines it has since followed in cach
section of the State.

Lumber companies who had purchased timber-
lands from early railroad land
grants and the state school lands were important

homesteaders, the

factors in the farm settlement pattern. As the timber
was harvested, thousands of acres of logged-off land
were made available for settlement at low prices.
Purchase and settlement of these lands was very
common in the islands and fringes of Puget Sound.

In 1890 the Puget Sound Area was becoming a
center of berry culture, the land yielding from 2,000
to 3,000 pounds of strawberries per acre. Shipments
of early berries were successfully made to cities as
distant as Chicago and St. Paul. Apples, plums,
prunes, and cherries were for some years extensively
cultivated in the island counties; with cherries
thriving in the humid atmosphere of the Sound
country. Scattered nurseries occupied several hundred
acres, and were doing a good business in, largely,
winter apple and prune trees. Market gardening also
was a growing industry in western Washington and on
the land adjacent to the Sound, where the soil and
climate were uniquely adapted to the production of
vegetables. Celery and asparagus were being grown for
export markets. During this period hop cultivation in
the Puyallup Valley was flourishing, yields there
being exceeding heavy, and the aphis which was later
to cause destruction of the hop fields not yet having
appeared. Close to 650,00 bushels of oats were grown
in Skagit County.

Livestock industries experienced a great im-
petus during the twenty years preceding 1900. Among
these, dairying was the foremost, climate, forage
crops,and markets combining to stimulate it. Dairying
requires for its most efficient practice a climate that
is cool rather than warm and which is at the same
time equable. The Puget Sound region is admirably
suited to this enterprise. The combination of crops
and yield made possible to feed a dairy cow for
approximately ten cents a day in 1890. These
conditions, and the early prosperity of the State, had
resulted in many fine cows and bulls being imported
so that there were herds of excellent cattle and a
general high quality of stock.
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The dairy industry up to the close of the
century was based upon local market demands, and
the supply of dairy products never exceeded the local
needs. A great portion was shipped m up to 1912, so
large was the stable and transient population—railroad
laborers, miners, lumberjacks, sailors—and so rapid
was settlement of the Pacific Northwest. The possibil-
ities of dairying were, however, recognized and
movements were beginning which would make it one
of the most important branches of agriculture in
Washington.

From 1900 to 1910 there was an expansion of
dairying in Washington. This movement came about
as a result of rapid development and increase in
population, not only in the Area, but also in Alaska,
as a result of mining development there, where the
men looked to the country tributary to the Puget
Sound for supplies.

This export demand justified the development
of the evaporated milk bhusiness and the establishment
of the Carnation Milk Company’s plants at Kent and
Mount Vernon, and of the John Agau Company’s
plant at Mount Vernon.

Strawberries, raspberries, blackberries, and dew-
berries amounted to 32,118,000 of the total 1930
production of 36,034,000 quarts of small fruits
harvested. Pierce, King, Thurston, and Snohomish
Counties were berry-growing centers. Truck gardening
developed on the largest scale in King County, where
the concentrated population, constitutes a ready
market for the market-garden vegetables raised there.

One of the major developments during the
period since 1910 has been the organization of
cooperatives. In some departments of agriculture this
has been a very important change in agricultural
marketing technique enabling farmers to adjust them-
selves better to the complexities of modern society.
In most phases of agriculture in the State, coopera-
tives have marked the transition from limited individ-
ual efforts to large-scale production. In marketing
fruits and vegetables, cooperatives also came to play a
major part during the first two decades of the present
century, some forty of them handling fully one-third
of the State’s apple crop by 1920. Much of the dairy,
poultry, and berry products of the Area are also sold
through cooperatives.

A different kind of association—less purely
cooperative—is the selling federation. The Northwest-
ern Fruit Exchange, founded in 1907, played a very
important part in initiating a more business-like




marketing procedure i the industry. Among berry
marketing organizations the Puyallup and Sumner
Fruit Growers’ Association is one of the oldest,
having been organized in 1902.

Some of the first soil conservation activity in
Washington was the establishment ot Erosion Control
Demonstration projects in 1935 and the establish-
ment of several Civihan Conservation Corps camps to
aid in the demonstration work. Two such camps were
established in western Washington in 1938. One of
these was locaied at Snohomish where it functioned
until shortly before World War [I. Many of the
agencies concerned with agriculture and other institu-
tional factors are described in Appendix I, Political
and Legislative Environment.

The Puget Sound Area has never been self-sus-

taining as to food production. Presently the Area
imports much of its caloric intake, especially grain
products, as well as meat. The Area is capable of and
does produce its own dairy products, poultry, and
much of its vegetables and berries.

The status of farming in the Puget Sound Area
today s, of course, the result of many physical and
economic factors. Soils, climate. transportation rates,
rising costs, lower prices, and government regulation
are promnent among these factors

The future of farming and its economic contri-
bution to the Area will in a large measure depend on
retaining good agricultural soils in cropland use and in
developing and protecting these lands for a high level
of production efficiency.

PHOTO 2-1. Rye and vetch growth, 8 feet tall, being plowed under for soil improvement. Good soil man-
agement assists in sustained production. Puyallup River Basin. SCS.
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PUGET SOUND AREA

PRESENT STATUS AND POTENTIAL

The Land Resource

The land area is a fixed quantity and the area of
land must satisfy the diverse space needs of the region
for all time. The way in which the needs of the region
for living space are met will depend on how well the
available land serves these needs. It will, in effect,
depend on how well the land that can be used for the
production of food and fiber will also serve the
purposes of watershed protection, water supply and
other purposes of open land, including the regulation
of stream runoff.

Land in its natural condition has numerous
interrelated characteristics that are the result of many
centuries of conditioning to the environmental
factors of climate and raw geologic material. Some of
these characteristics are topography, vegetative cover,
soil mantle, and related factors. Features such as
mantle stability, permeability and water-holding capa-
city are thus in a delicate dynamic balance reached
somewhat by trial and error over long periods of
time, that represent the best compromise between the
forces of nature. Land in its natural condition serves
hydrologic purposes well. Water received through
precipitation is retarded, stored, and released with
minimum damage to the land from sediment move-
ment and streamflow fluctuations. Streamflows are
moderated so that floodflows are generally less and
minimum flows higher.

The supply of available land ranges over a wide
spectrum of elevation, topography, climate, water-
holding capacity, stability, soil permeability and
vegetative productivity, and similar properties. Lands,
also vary widely in their ability to accept devel-
opment from the natural condition for more intensive
use by man. Some areas have the ability, or capability
to accept given changes with minimum damage to the
stability of the soil mantle or to the hydrologic cycle.
Other areas are critical, and development of them
may result in widespread damages within and outside
the area caused by sediment movement, flooding, and
swamping. Each developed area has certain minimum
needs for treatment and maintenance in order to
allow continued use in the developed situation. These
minimum requirements are tolerable in cost in some
areas and prohibitive in others.
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Some changes made during development are
reversible while other changes are permanent. Good
judgement dictates that land be developed carefully
from its natural condition so that irreversible changes
are not induced in critical areas needlessly, or without
full consideration of the consequences.

To achieve the objectives of planning as set
forth in Senate Document 97, it has been necessary
to inventory present agricultural resources. This has
been done by measuring present land use through
analysis of existing aerial photography, other
resources by interpretation of existing standard soil
survey reports, by analysis of Forest Service timber
and land resource data, and by consultation with
hydrologic specialists to determine availability of
water.

Determination of the production levels of the
farming sector of agriculture required analysis of the
1964 Census of Agriculture. Inasmuch as the Census
of Agriculture does not provide production figures
for land that is pastured, and the Puget Sound Area
has approximately 44 percent of its arable land in
pasture, it was necessary to derive a yield of forage
from this type of land use.

Of the 591,500 acres of cropland, 78 percent is
presently used for grass production. The long cool
growing season with the long summer days of this
latitude, give the Area an advantage for the produc-
tion of grass. However, supplemental irrigation is
desirable during three to five months to make up
rainfall deficiencies and prevent dormancy of the
grass. Natural precipitation is generally adequate
again in September and growth continues in most of
the Area until November.

The Area produces about 75 percent of the
feed used by the dairy and beef industries. Much of
the hay and feed grains are imported from east of the
Cascade Mountains. Present economic conditions
make it more profitable to utilize the grass as pasture
and import the hay. Current practice is to ensile that
portion of the excess grass produced in the spring
months rather than to over expand the herds sea-
sonally to take advantage of animal harvesting.

The population of the Area is adequate to
provide a market for the farm production and a dairy
industry has been developed which makes use of the
grass an efficient and usually profitable (secondary)
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enterprise on the farm. Current production is over
one billion pounds of milk annually. Beef production
presently uses about 26 percent of the forage
produced.

Many crops are grown in the Area in addition
to grass. Vegetables of many varieties are grown for
the local markets, and peas, beans, corn, broccoli,
rhubarb, strawberries, cane berries, and similar crops
are processed in established canneries and frozen food
plants.

Information derived from the 1964 Census of
Agriculture indicates the present average yields of
major crops grown are as follows:

Hay 2.19 tons per acre’
Pasture 2.31 tons per acre’
Silage 9.48 tons per acre!
Small grains .84 tons per acre!
Peas 2.00 tons per acre’

Strawberries and cane berries  3.40 tons per acre’

1 Information derived from 1964 Census of Agriculture

The arable lands of the Area are located, for the
most part, in the flood plains of the rivers which flow
into Puget Sound. The low plateaus and bench terrace
lands have also been cleared and are arable where soils
have been of a quality to sustain farming.

Fertilizer is not freely used where flooding is
likely to occur or where lack of adequate drainage
does not allow the soil—moisture relationship neces-
sary for good plant growth.

In spite of the incomplete development of the
farmland, its productive record is such that land sells
for as much as $1,000 per acre for farming purposes.

Latest available statistics? indicate the present
population of the Puget Sound Area is 1,870,000
persons. With an area of only 591,500 acres of arable
land, the gross density of population in relation to
arable land is 3.16 persons per acre. For comparison
the United States as a whole has the density per
arable acre of .4 person.

As population has increased, the technology
put to use by the farmers has kept the production in
relatively close conformity with available economic
opportunity. Although potential development is far
above that presently achieved, the rate of develop-
ment will likely keep pace with economic oppor-
tunity as reflected in market possibilities.

1 Economic Environment, Appendix |V, Table 3-1,

The present status of agriculture in the Puget
Sound Area is the result of physical and economic
factors over time. The present stage of agricultural
development in the Area in relation to its capability
for further development is discussed. Table 1-1 is a
summary of the present land use in principal basins of
the Puget Sound Area.

Much of the farmland, though fertile, has
problems which need to be solved to achieve the full
potential for production. Large areas are subject to
periodic flooding, either from overland flow from
streams and rivers, or from excessive precipitation on
the land itself. Approximately 482,000 acres are in
need of further improvement in drainage facilities in
order to profitably use technological advances pre-
sently available. Supplemental irrigation is presently
used on only a small part of the land most years.

The United States Department of Agriculture,
in cooperation with the State of Washington through
soil and water conservation districts, has an on-going
program of technical assistance to farmers who follow
conservation plans for the use of their land.

A partial list of measures or practices in use on
the land, as taken from reports of the Soil Conser-
vation Service, is given here to show the variety of
measures taken by farmers to protect and develop
land. Managerial, protective, and restoration accom-
plishments of State and Federal land administrative
agencies on lands in their custody are not shown.
Practice units for recreation development number
2,953, plus 1,105,300 feet of access roads. Practices
for conservation cropping systems are applied on
210,600 acres. Drainage improvement practices
include 7,042,000 feet of mains and laterals, and
5,790,860 feet of tile drains. Irrigation developments
are: Number of sprinkler irrigation systems, 2,213;
number of irrigation pit or regulating reservoirs, 319;
and pipeline, 288,500 feet. Streambank protective
measures have been applied on 892,500 feet; channel
improvement on 459,500 feet; and dikes or levees on
1,443,790 feet. There are 1,012 farm ponds reported
and 251 structures for water control. In addition,
there are many practices applied by individuals that
have not been reported for record purposes.

The Soil

Soil materials of the Puget Sound Area are
classified in four broad categories. They are: (1)
materials weathered from intrusive, extrusive, and
sedimentary rocks; (2) glacial sediments: (3) lacust-
rine deposits; and (4) organic deposits. Soils formed
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from each of these kinds of parent material have
different properties.

Soil Characteristics The characteristics of a soil
at any particular place are determined by: (a)
physical and mineralogical composition of the parent
material; (b) climate under which the soil material
accumulated and the soil developed: (¢) relief which
influences drainage, moisture content, aeration,
susceptibility to erosion, and exposure to sun and the
elements; (d) biological forces acting upon soil
materials, such as plants and animals living in and on
the soil: and (e) length of time the climate and the
biological forces have been acting upon the soil
materials.

Soil texture provides a description of the
amounts of gravel, stone, sand, silt, or clay according
to predetermined standards, and likewise provides a
practical means of approximating soil property suit-
abilities for many uses.

Soil structure is an arrangement of textural
aggregates of the soil mass. When broken, the mass
tends to break into definite shapes and forms which
are described as granular, blocky, prismatic, platy, or
massive. Each of these forms is indicative of soil
permeability, soil stability, and root penetration.

Soil consistence is the relative mutual attraction
of the particles in the whole soil mass, or their
resistance to separation or deformation. The consis-
tency varies with moisture content and the degree of
stickiness and plasticity is measured when the soil is
wet, and the degree of hardness or firmness when the
soil is dry or moist.

Soil Classification Soils may be classified or
grouped in a number of ways, depending upon the
purpose of the classification. They are placed in
narrow classes for the organization and application of
knowledge about soil behavior on farms and fields,
and for engineering uses. They are placed in broad
classes, however, for study and comparison over large
areas such as states, river basins, counties, continents,
and the world.

Soils are placed in six different categories in the
United States according to the system of classifi-
cation used by the National Cooperative Soil Survey.
These categories are orders, suborders, great groups,
subgroups, families, and series. Of these groupings,
this study is concerned with the last two, the soil
series and soil phase. All classification into groups and
all interpretive tables are made on the basis of series
or series and phase.
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Soil Series. A soil series is a group of soils
developed from a particular type of parent material
and having genetic horizons that, except for texture
of the surface laye:, are similar.

Soil Phase. A soil phase is the subdivision of a
soil type or other classificational soil units having
variations in characteristics not significant to the
classification of the soil in its natural landscape but
that are significant to the use and management of the
soil. Examples of the variations recognized by phases
of soil types include differences in slope, stoniness,
and thickness because of accelerated erosion.

Soil Mapping Unit.-The basic unit of soil
mapping is termed the soil mapping unit. The soil
mapping unit is a portion of the landscape that has
similar characteristics and qualities and whose limits
are fixed by precise definitions. Within the carto-
graphic limitations, and considering the purpose for
which the map is made, the soil mapping unit is the
unit about which the greatest number of precise
statements and predictions can be made. The soil
mapping units provide the most detailed soils
information and are the basis for all interpretive
groupings of soils. They furnish the information
needed for developing capability units, forest site
groupings, crop suitability groupings, range site
groupings. The specific management practices and
estimated yields are related to the individual mapping
unit.

Soils of the Puget Sound Area The moun-
tainous areas generally consist of shallow, stony, and
rocky loams and silt loams, ranging in depth from less
than six inches to more than 36 inches, overlying
bedrock. The soils of some mountain areas are
influenced by local glaciers and volcanic materials.
Glacial soils are formed on cemented basal till, clay
till, outwash or recessional moraines, and lacustrine
or glacial lake materials. Those soils on glacial basal
till consist of sands, gravelly sands, and cemented
sandy or clay till. Those soils on outwash materials
consist of sands, gravelly sands, and gravelly sandy
loams ranging between six and thirty inches deep over
rapidly permeable gravel and sands. Those soils on
lacustrine materials consist of silt loams, silty clay
loams, and clay loams 24 to more than 60 inches
deep overlying either stratified sands and silts or
slowly permeable, firm, platy, silty lakebed materials.
Those soils on stream alluvium consist of rapidly
permeable sands in the upper reaches and successively
grade to more slowly permeable fine sandy loams, silt
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loams, loams, clay loams, silty clay loams, and clays
in the lower reaches.

While the foregoing soil descriptions apply to
the Puget Sound Area, specific portions apply to each
individual basin. A Generalized Soils Map in
Appendix XIV, Watershed Management, Exhibit 1,
shows the area distribution of soil series within river
basins, and provides descriptions of soil series and
tables showing acreage distribution of soil series
within each river basin and watershed.

Detailed descriptions of soil series, types,
phases, and mapping units with their locations are
published in county Soil Survey Reports.

Capability Classes of Soils The capability classi-
fication is a grouping of soils that show, in a general
way, how suitable soils are for most kinds of
agriculture. It is a practical grouping based on
limitations of the soils, the risk of erosion and
sedimentation, and the way they respond to treat-
ment.

3 ; 20 4
grass 1Ca

Soils are classified into capability classes and
subclasses in accordance with the degree and kind of
their permanent limitations but without consid-
eration of major, and generally expensive, land-
forming that would change the slope, depth, or other
characteristics of the soil; and without consideration
of possible, but unlikely, major reclamation projects.

In this system, all the kinds of soils are grouped
at three levels- the capability class, the subclass, and
unit. Certain judgment factors are inherent in eval-
uating limitations or hazards. Class Il land, for
example, could be called Class I in many situations:
here it is classified as Class Il because of a continuing
hazard of flooding. The eight capability classes, the
broadest grouping, are designated by Roman
numerals | through VI, as follows:

Class I. Soils in Class | have few, or no,
limitations or hazards. They may be used safely for
cultivated crops, pasture, range, woodland, or wild-
life.

4 'g.::"‘;s‘s;‘IY LA\ND‘
} ]

LAND CAPABILITY CLASSES

SUITABLE FOR CULTIVATION

REQUIRES GOOD SOIL MANAGEMENT PRACTICES ONLY
MODERATE CONSEHVATION PRACTICES NECESSARY
INTENSIVE CONSEHVATION PRACTICES NECESSARY
PERENNIAL VEGETATION INFREQUENT CULTIVATION

FIGURE 2-1. lllustrates typical land capability classes

NO CULTIVATION PASTURE, HAY  WOODLAND AND WILDLIFE

V. NO RESTRICTIONS IN USE

vi MODERATE RESTRICTIONS IN USE
vi SEVERE RESTRICTIONS IN USE
vin BEST SULTED FOR WILDLIFE AND RECREATION
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TABLE 2-1. Acres of soils by capability classes in Puget Sound Area'

Capability Classes Not
River Basin Classified? Total3
1] (11 v \Y vi Vil Vi

Nooksack-Sumas 42,831 116,852 98,546 240 28,972 225,952 3,093 275,752 792,238
Skagit-Samish 83,012 45,659 73,135 39 68,121 244,700 8515 1,389,373 1,912,554
Stillaguamish 20,327 22819 30,412 0 51,230 130,878 2,659 175,302 433,627
Whidbey-Camano 5,447 6,229 62,028 0 51,439 3,416 4,376 0 132,935
Snohomish 51,627 46,516 153,679 911 126,313 276,653 5,071 533,820 1,194,590
Cedar 13815 14,096 146,386 664 53,589 40,414 1,237 93,734 363,935
Green 25,208 8,676 93,186 230 21,585 58,600 1,214 131,534 340,233
Puyallup 26,923 39,834 128,391 219 89,004 162,976 6,862 304,841 759,050
Nisqually 6,411 51,354 83,790 0 66,580 154,174 1,236 91,241 454,786
Deschutes 7,363 18,160 54,525 0 44,419 42,096 1,015 13,230 180,808
West Sound 20,150 105,226 282,517 138 364,228 131,276 11,980 365,872 1,281,387
Elwha-Dungeness 8,424 30,851 20,940 0 12,684 32,474 2,944 338,296 446,613
San Juan 1284 25,667 14,891 0 46,225 22,156 1,350 0 111,573

Total 312,822 531,939 1,242426 2,441 1,024,389 1,525,765 51,552 3,712,995 8,404,329

1 Unadjusted measurements, 1966, for Puget Sound Area Study, based on National Cooperative Soil Survey maps.

2 Includes national forest, national park, and major urban areas.

3 Does not include fresh water of 152,444 acres.

Class I1. Soils in Class Il have few limitations or
hazards. Simple conservation practices are needed
when cultivated. They are suited to cultivated crops,
pasture, range, woodland, or wildlife use.

Class I11. Soils in Class Il have more limitations
and hazards than those in Class II. They require more
difficult or complex conservation practices when
cultivated. They are suited to cultivated crops,
pasture, range, woodland, or wildlife use.

Class IV. Soils in Class IV have greater limita-
tions and hazards than Class 111. Still more difficult or
complex measures are needed when cultivated. They
are suited to cultivated crops, pasture, range, wood-
land, or wildlife.

Class V. Soils in Class V have little or no
erosion hazard but have other limitations that
prevent normal tillage for cultivated crops. They are
suited to pasture, range, woodland, or wildlife.

Class VI. Soils in Class VI have severe limit-
ations or hazards that make them generally unsuited
for cultivation. They are suited largely to pasture,
range, woodland, or wildlife.

Class VII.—Soils in Class VII have very severe
limitations or hazards that prevent their use for
cultivated crops, pasture, range, or woodland. They
often are suited for recreation, wildlife, or water
supply.

Class VIl —Soils and land forms in Class V1II

have limitations and hazards that prevent their use for
cultivated crops, pasture, range, or woodland. They
often are suited for recreation, wildlife, or water
supply.

Areas of soils by capability classes are shown in
Table 2-1, and typical locations are illustrated by
Figure 2-1.

Capability Subclasses As shown above, the
Roman numeral indicates the intensity of problems.
The subclasses indicate the kinds of limitations within
the classes. The subclasses are indicated by letters, e,
w, s, and c, following the numerals to designate soil
survey mapping.

Secondary subclasses are used for economic
evaluations of agricultural and non-agricultural uses.
Primary and secondary subclasses are shown by a
combination of two letters following the Roman
numeral. The dominant limitation is indicated by the
first letter and the secondary condition is indicated
by the second letter. Where soils have two kinds of
limitations, both are needed for local use.

In the Puget Sound Area, outside the national
forests and national parks, there are 3,367,704 acres
of land considered to have potential erosion and
sediment production hazard conditions. Likewise,
there are 2,036,937 acres having some degree of
wetness. These lands are tabulated by basin in Table
2-2.
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Capability Units—Land for general farming is
subject to restrictions in use or differences in treat-
ment needed for conservation use. Variations in
production occur because of differences in soil
conditions and management.

Soils of the Puget Sound Area have been
grouped, according to similar problems and treatment
needs, into capability units in order to condense and
simplify the determination of treatment needs and

estimate productivity under various levels of manage-
ment.

Table 2-3 gives acreages of the various capabil-
ity units, by basin. Estimates of present and potential
production levels for various crops are shown in
Table 2-4.

Exhibit 1, near the end of this section on
Agriculture, gives descriptions of identified capability
units, together with management recommendations.
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Soils listed by capability unit in Table 2-4 are
typical of the capability unit and used as a basis of
estimation. Capability units are rated for present
average production based on experience reported by
farmers and shown in column A of the Table.

Yields by capability units weighted by acres of
occurrence and compared with yields derived from
reports of the Agricultural Census show very close
correlation.

Potential yields estimated in column B of the

2-17

table are presently obtained on small but significant
areas of fully developed lands. These yields are used
as the potential yield for crop production by capabil-
ity unit under conditions of full development and
management. Gross potential thus computed was
compared with projected needs as developed in
Appendix IV, Economic Environment, for the years
1980, 2000, and 2020 (Table 2-15). Production
estimates are within the potentials of the cropland
capability, management, and development.
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Present Farm Economy

Major Uses of Farmland In the Puget Sound
Area, about one million acres, or approximately 10
' n
contrast, 45 percent of the total land area of the

percent of the total land area, is in farms.

State of Washington is classed, according to census
definition, as land in farms. This relatively low
concentration of agricultural land in the Area is to be
expected, since the Puget Sound Area contains the
single urban-industrial complex in the Pacific North-
west. Recent decline in the amount of farmland in
the Area has been associated with urban population
growth and industrial expansion.

In 1964, the census allocations of farmland to
major uses were as follows: (1)Cropland, 478,630
acres: (2) pastureland, 287,654 acres. (3) woodland,
211,357 acres; and (4) other land, 54 871 acres (se¢
table 6). In that year, the central subarea contained
394,706 acres: the north had 385878 acres; and the
west contained 251,928 acres of land in farms.

Between 1954 and 1964, the total land in farms
for the Area declined 18 percent: cropland declined
15 percent; pastureland declined 12 percent; wood-
land dechined 29 percent; and other land declined 23
percent. In 1954, 68 percent of all land in farms was
used for harvested crops or for pasture, while in
1964, these uses accounted for 72 percent of the land
in farms. During the same period, the net shifts of
land out of agricultural use represented 13 percent of
the tarmland in the north subarea (Nooksack, Sumas,
Skagit, Samish, and Stillaguamish Basins, and Whid-
bey-Camano Islands); 22 percent of the farmland in
the central subarea (Snohomish, Cedar, Green, Puyal-
lup, Nisqually. Deschutes Basins); and 21 percent ot
the farmland in the west subarea (which includes the
West Sound Basins and the San Juan Islands).

1 “Land in farms” is distinguished from 'tarmland.”

TABLE 2-5. Acreage of land in farms, 1964 '

Economic Subarea Total
Land Use North  Central West PSA

(acres)  (acres) (acres) (acres)
Land in farms 385,878 394,706 251,928 1,032,512
Cropland 234,635 160,286 83,709 478,630
Pastureland 72,279 125,045 90,330 287,654
Woodland 59,129 86,038 66,190 211,357
Other land 19,835 23,337 11,699 54,871

1 Source: 1964 Census of Agriculture

2 See comparison of census data and measured acreages.
Page 2-35.

PHOTO 2-2. High-producing pastureland in the Puget
Sound Area. SCS.

Farm Output

Crops Accompanying the decline in crop-
land in the Puget Sound Area, significant changes
have taken place in the quantity and composition of
crops produced. Census ol Agriculture data for 1964
and 1959 show the following changes for the
five-year period: (1) the oroduction of hay declined 7
percent; (2) the production ot small grains dropped
68 percent. (3) the production of vegetables increased
40 percent; (4) the production ot berries increased 3
percent; and (5) the production of tree fruits and
nuts dropped 60 percent. The 1964 levels of crop
production are shown in table 2-6

TABLE 2-6. Production by major crop groups, 1964'

Economic Subarea Total

Crop Group North Central West PSA
(tons) (tons)  (tons) (tons)

Small grains 9,392 1,118 849 11,359
Field crops 36,429 3,500 308 40,237
Hay 171,997 66,569 58915 297,475
Silage 229,572 105,946 40,613 376,131
Vegetables? 82,246 59,953 5,053 147,252
Fruits and nuts 137 1172 235 1,544
Berriesd 14,694 12,022 1,010 27,726

1 Source: Census of Agriculture

2 production estimated from data on yields from Statistical
Reporting Service and acreages appearing in the Census of
Agriculture.

3 Includes blueberries and currants, not reparted by Census
of Agriculture. Additional data provided by Statistical
Reporting Service
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These changes in crop production are related to
the changes in the acreages of major crops harvested
(see table 2-7). In the period between 1959 and 1964,
the following changes appear significant in compar-
ison to an overall decrease in harvested cropland of
11 percent: (1) the acreage of hay declined 12
percent: (2) the acreage of small grains decreased 66
percent: (3) the acreage of vegetables increased 40
percent. (4) the acreage of berries increased 2
percent; and (5) the acreage of tree fruits and nuts
dropped 51 percent. These shifts reflect a change in
composition and output, with increased concen-
tration on production of vegetable, berry, and forage
crops.

TABLE 2-7. Acreage by major crop groups, 1964

Economic Subarea Total
Crop Group North Central West PSA

(acres)  (acres)  (acres) (acres)

Small grains 8,463 1,334 1,112 10,909
Fie'd crops 3,114 374 273 3,761
Hay 72,255 38,485 31,163 141,903
Silage 23,809 11,826 5,504 41,139
Vegetables 30,821 11,150 1,088 43,059
Fruits and nuts 425 864 314 1,603
Berries? 3965 3998 440 8,403

1 Source: 1964 Census of Agriculture

Include blueberries and currants, not reported by Census
Agriculture. Additional data provided by Statistical Report-
ing Service.

Another facet of these changes may be found in
the distribution of production by area. In 1959, 52
percent of all harvested crop acreage in the Puget
Sound Area was located in the north subarea, with 32
percent in the central and 16 percent in the west
subareas. By 1964, the distribution of harvested
cropland had become even more concentrated. The
north had increased to 56 percent, the central subarea
had dropped to 28 percent, and the west remained
unchanged with 16 percent of the total.

These data on physical output have been
converted to value of production statistics which
appear in Table 2-8. These estimates were developed,
using “normalized” prices, for the purpose of provid-
ing a common measure of output.!

It must be recognized that the use of a
market-based price to measure the value of total
production places limits of reliability on the derived
values, especially in those cases where only a small
portion of the total output is produced for sale; e.g.,
hay and silage crops. Noting these limitations, the
value of harvested crops increased five percent
between 1959 and 1964, while acreage decreased 11
percent.

TABLE 2-8. Value of production by major crop
groups, 1964

Value of production

Crop Group in Puget Sound Area
(dollars)
Small grains 527,000
Field crops 1,123,000
Hay 6,423,000
Silage 2,727,000
Vegetables 9,240,000
Fruits and nuts 181,000
Berries 8,316,000

1 Source: Estimates based upon Census of Agriculture and
Statistical Reporting Service data.

Livestock and Livestock Products. Three
major products dominate and sustain the livestock
sector of agriculture in the Puget Sound Area. These
are milk, eggs, and broilers (see Table 2-9). All other
livestock products have declined in importance over
the last ten years. Analysis has indicated that the
Area is nearly self-sufficient in the production of
milk, eggs, and broilers. Exporting of these products
has not been a factor of great importance.

Between 1954 and 1964, there was an increase
of 52 percent in the number of eggs produced. In that
same period milk production increased 30 percent,
and the sale of chickens rose 108 percent.

The value of the output of livestock and
livestock products has been dominated by the value
of milk produced. The dairy segment of the livestock
industry is responsible for a 1964 output of more
than $50 million. The size of the dairy industry is
reflected in the fact that 66 percent of the land in
farms is utilized either for pasture or for harvested
forage crops.

1 From unpublished data prepared by £conomic Research Service, USDA; and "Interim Price Standards for Planning and
Evaluating Water and Land Resources, ' Interdepartmental Staff Committee, Water Resources Council, Washington, D.C.,

April 1966,




——————————

TABLE 2-9. Production of livestock and livestock products, 1964’

E conomic Subarea Total

Commodity Unit North Central West PSA
All cattle and calves No. 140,429 129,310 53,648 323,387
Milk cows No. 63,990 47,041 11,916 112,947
All hogs and pigs No. 1,923 7,593 2826 12,342
All sheep and lambs No. 6,895 4,664 2,767 14,326
Chickens 4 months old and older No. 1,280,691 1,195,653 537,160 3,013,504
Turkey hens kept for breeding No. 2,115 21 2,028 4,164
Chickens sold No. 2,002,543 10,628,306 762,343 13,393,192
Eggs sold Doz. 17,749,167 16,933,369 7,624,661 42,307,197
Turkeys raised No. 75,762 6,272 25,422 107,456
Milk sold Ibs. 507,888 463,942 100,131 1,071,961
Cattle and calves sold No. 64,704 62,444 23,692 150,840

1 Source: 1964 Census of Agriculture.

Farm Income— Aggregate farm income arising
from the sale of farm products has been increasing
steadily in the Puger Sound Area. In the last decade,
the total value of sales increased 44 percent, reaching
$120 million in 1964 (see table 2-10). The livestock

TABLE 2-10. Value of farm products sold, 1964

sector contributed the greatest share of this growth,
as the value of livestock products sold increased 49
percent over the 10-year period and accounted for 73
percent of the total value of farm sales.

E conomic Subarea Total
Farm Products North Central West PSA
(dollars) (dollars) (dollars) (dollars)

Al crops? 14,186,305 14,959,288 2,628,715 31,774,308
Field crops 2,808,632 415,468 510,526 3,734,626
Vegetables 4,381,716 3,631,768 196,133 8,109,617
Fruits and nuts 4,387,557 3,835,140 352,645 8,575,342
Forest products and hortic. spec. 2,608,400 7,176,912 1,569,411 11,354,723
All livestock products 34,971,154 43,042,922 10,352,562 88,366,638
Poultry and poultry products 7,379,493 12,531,989 3,120,867 23,032,349
Dairy products 21,921,563 21,824,215 4,395,506 48,141,284
All other livestock products 5,670,098 8,686,718 2,836,189 17,193,005
Al farm products 49,157,459 58,002,210 12,981,277 120,140,946

1 Source: 1964 Census of Agriculture,

2 Pastureland and small grains not included with crops.

For all crops excluding forest and horticultural
specialties, fruits and vegetables account for 81
percent of the value of sales.

For all livestock and livestock products, the
dairy sector accounts for 54 percent of the sales.

The distribution of farm sales by subarea has
changed gradually over the last decade. In 1954 the

north subarea produced 39 percent of the total sales;
the central subarea produced S1 percent; and the
west subarea produced 10 percent of Puget Sound
Area sales. In 1964, the share of the north subarea
had grown to 41 percent, the share of the central
subarea had dropped to 48 percent, and the share of
the west subarea had increased to 11 percent. While
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the overall pattern remained essentially the same,
there was a tendency for some decentralization of
production.

Changes in Technology Changes in technology
are difficult to measure in the aggregate since there
are so many important factors which cannot be
isolated. However, ratios of output per acre and
output per employee are often used to indicate the
changes in technology - either attributed to the adop-
tion of improved technique, or derived from the
increased utilization of non-land and labor factors of
production.

Table 2-11 indicates the current levels of yield
per acre for harvested crops. The general magnitude
of change in crop yields in the Puger Sound Area
between 1954 and 1964 is indicated by the follow-
ing: (1) the yields of small grains have increased by
10 to 30 percent; (2) the yields of hay have increased
between 0 and 20 percent: (3) vegetables yields have
increased by 5 to 20 percent; and (4) yields in berry
production have increased by 10 to 30 percent.

TABLE 2-11. Yield, production and acreage by
major crop groups, Puget Sound Area, 1964

Crop Group Production Acreage Yield
(tons) (acres) (tons/acre)

Small grains 11,359 10,909 1.04
Field crops 40,237 3,761 10.70
Hay 297,475 141,903 2.10
Silage 376,131 41,139 9.14
Vegetables 147,252 43,059 3.42
Fruits and nuts 1,544 1,603 0.96
Berries 27,726 8,403 3.30

1 Source: 1964 Census of Agriculture, and Statistical Re-
porting Service.

Over the last ten years, labor productivity, or
value of output per farm employee, has also increased
substantially. A measure of the change in labor
productivity, the value of sales per employee, shows
an increase of 79 percent, or from about $3,400 per
worker in 1954 to nearly $6,100 per employee in
1964.

Farm Employment- Between 1954 and 1964,
the number of employees on farms in the Puget
Sound Area dropped about 20 percent. This provides
additional evidence of the effects of changing techno-

logy in agriculture. Increased use of capital and
adoption of larger scale farming have increased the
average productivity of labor. Further, the increased
use of other purchased factors: e. g., fertilizer,
pesticides, etc., has boosted the output per worker.

While farm employment has declined, the re-
duction has not matched the decline in the number of
farms. The number of employees per farm enterprise
increased somewhat over the last ten years. Neverthe-
less, changes in total farm employment have been
more closely related to the changes in farm numbers
than to any other single factor.

The distribution of farm employment by eco-
nomic subarea (see Table 2-12) also indicates some-
thing about the character of the farm operations in
these areas. The central subarea contains the greatest
concentration of farm employment, with 57 percent
of total Puget Sound employment. In contrast, the
north subarea has 32 percent of total regional farm
employment, while the west has 11 percent. Com-
pared with data on output and land use, this provides
strong evidence that farming in the central subarea is
relatively more labor intensive than in the remainder
of the Puget Sound Area.

TABLE 2-12. Employment in farming, 1964

Economic Subarea Total
Class North Central  West PSA
(No.) (No.) (No.) (No.)

Family 4,700 5,900 2,000 12,600
Hired 1,600 5,300 300 7,200
Full time 900 1,600 250 2,750
Seasonal 700 3,700 50 4,450
Total 6,300 11,200 2,300 19,800

1 Source: Estimates based upon data from 1960 Census of
Population, 1964 Census of Agriculture, and Labor Force
and Employment in Washington State.

Number of Farms- The number of farms in the
Puget Sound Area has declined at an approximate
rate of four percent per year since 1954 (see Table
2-13). This stands out, as it is a rate of decline nearly
double that of the entire Pacific Northwest. The
difference is due to'losses of farmland to other uses
and consolidation of farm units into more economic
sizes.



TABLE 2-13. Number of farms by type, 19641

Economic Subarea Total
Type of North Central West PSA
Farm (number) (number) (number) (number)
Field crop 41 6 3 50
Vegetable 150 129 4 283
Fruit and nut 194 352 23 569
Poultry 170 312 57 539
Dairy 1,345 874 254 2,473
Livestock 425 611 265 1,301
General &
miscellaneous 2,604 4,853 1,816 9,273
Total 4,929 7137 2,422 14,488

1 Source: 1964 Census of Agriculture.

While declines have occurred in the number of
farms of all sizes, nearly 90 percent of the reduction
can be found in units of less than 50 acres. Since
1954, the annual rates of decline range from 13.7
percent for farms of less than 10 acres to just 0.5
percent for farms greater than 260 acres in size. The
result has been to increase the size of the average unit
from 49 to 64 acres, an increase of 31 percent.

In the ten years following 1954, some changes
took place in the number of farms by major type.
The greatest change in farm numbers by type has
been the 74 percent decline in poultry farms in the
Puget Sound Area. Since poultry output has actually
increased, however, the change in numbers of farms
reveals a considerable trend in concentration of
production resulting from consolidation and internal
growth among the large production units. While the
number of all farms declined 44 percent, the number
of livestock farms increased 29 percent. This change
represents the greatest deviation from the general
trend.

The changes in number of all other classifi-
cations of farms were not significantly different from
the average of all farms. These changes ranged from a
40 percent decrease in general and miscellaneous
farms to a 54 percent decrease in dairy farms. By
1964 the largest classification by number of farms
was the general and miscellaneous category, followed
in order by dairy farms, livestock farms, vegetable,
fruit and nut farms, and field crop farms.

A review of changes in number of farms by
economic subarea shows the greatest absolute and
relative decline has occurred in the central subarea.
The north subarea has experienced a slightly greater

rate of reduction in farm numbers than the west,
despite the fact that the rate of decline in farmland is
less for the north subarea. Thus the west, which has
the largest average farm size, exhibits a lower propen-
sity for consolidation of farms into larger units,

Rural Farm Populations— Between 1950 and
1964, the rural farm population in the Puget Sound
area is estimated to have declined 64 percent. This
change is related to the reduction in number of
farms—the one factor which has had the largest single
influence on changes in rural farm population in the
Area. Other factors which affect the size of the rural
farm population include: (1) the size of farm house-
holds (persons per household); (2) the proportion of
farms which are located in areas classified as “‘rural”
in the Census of Population.2

Utilizing data from the Census of Agriculture
on the numbers of farms in 1964, and attempting to
take into account the other factors mentioned above,
estimates of 1964 rural farm population were devel-
oped, consistent with the definitions of the Census of
Population. Total rural farm population for the Puget
Sound Area was estimated to be 39 ,400.

It was estimated that in 1964 the rural farm
population of the north subarea was 15,500, the
population of the central subarea was 16,900, and the

1 Farms are classified in the Census of Agriculture according
to the major source of income from farm product sales; eg.,
a poultry farm is one for which 50 percent or more of the
farm income comes from the sale of poultry. Classification of
farms includes the following types: field crop, vegetable, fruit
and nut, poultry, dairy, and livestock. Farms are classified as
general and miscellaneous if income is derived from sources
other than those listed, or it sales fall within three or more
categories with no one source providing a major part.

2 According to the 1960 Census of Population, urban is
defined as including:

(1) Urban places—incorporated and unincorporated
places of 2,500 or more inhabitants, and

(2) Urbanized areas—an urban complex containing at
least one city of 50,000 inhabitants or more and the
surrounding closely settled area that meets one of the
following criteria:

(a) incorporated places with a population of 2,500 or
more;

(b) incorporated places with a population of less than
2,500, provided there exists a closely settle area with at least
100 housing units;

(c) enumeration districts in unincorporated territory
with a population density of at least 1,000 persons per square
mile, and

(d) other enumeration districts which are included to
eliminate small nonurban enclaves within a contiguous area
whickh is classed as urbanized.
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population of the west subarea was 7,000. Between
1950 and 1964, the rural farm population of the
north subarea decreased 52 percent, rural farm
population of the central subarea dropped 72 per-
cent, and farm population of the west subarea
decreased S8 percent.

Value of Output of the Farm Economy  The
farm economy of the Puget Sound Area properly
includes two separate stages of production—the pri-
mary output of farms, and the secondary manufac-
turing of farm products. The total value of output for
1963 has been estimated by developing related
estimates of farm production and of food processing
output derived from the Area’s farm outputs. Devel-
oping an estimate of the latter segment of the total
agricultural economy required a study of the input-
output relationships of the Puget Sound Area’s
economy.!

The gross value of output of the tarm economy
was approximately $245 million in 1963. Farm
production provided a gross output of $135 million,
of which $95 million was sold to processing indus-
tries, $5 million was utilized in producing farm
output, and $35 million was consumed in the form of
final products. Processing industries produced a gross
output of $210 million but $95 million of that
output represents purchases from local farms. Thus,
total gross output is comprised of $210 million in
processed agricultural products, and $35 million in
farm products utilized for final consumption.

The net value of the farm economy is repre-
sented by the value added in each of the stages of
production. “Value added” represents final payment
to the factors of production; it is the sum of wages,
interest, rent, and profits. The net value of the farm
economy was approximately $120 million in 1963.

1 See Appendix |V, Economic Environment, Puget
Sound and Adjacent Waters Comprehensive Water Resource
Study.

Farm production contributed $55 million in net value
of output, while processing industries provided and
additional $65 million.

Comparison of Census Data and Measured
Acreages - Agricultural Census data deal only with
farms {(as defined by the Census Bureau) and do not
encompass all of the land within a geographic area.
The Land Usage and Development Technical Commit-
tee of the Puget Sound and Adjacent Waters Task
Force is concerned with all of the land and fresh
water in the Puget Sound Area. Therefore, areas
measured from aerial photos were used for planning
purposes. This inventory of present land use provides
a base from which availability of land for change to
other than present use may be determined.

The differences in acreages shown in tables
based on Agricultural Census data, and tables based
on measurement of photographs of the area are
significant; however, to show present status, it is felt
the measured areas are more useful for planning
purposes. These acreages are given by basins in Table
1-1.

Present statistical servicing of the farming
sector of the economy is deficient in the area of
yields of lands used in the production of pasture for
grazing animals. To achieve and approximation of
yields that occur on these lands, a deductive study
was made using Census data as the base, and
interpreting these data from knowledge of customs,
practices, and resources. In general, ali lands were
measured by use classes, and Agricultural Census data
were expanded in direct proportion to cover all lands
in the cropland use category (see Exhibits 4 and 5).

Table 2-14 is based on the proportionate
expansion of each listed crop from the total of
459,361 acres of cropland reported in the 1964
Census of Agriculture to the 591,513 acres as
measured by the Land Use Committee.
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TABLE 2-14. Areas of crops’ yield in units and value of production in 1964

Yields Total Value of

Crop Acres Per Acre Production Value Production
(dollars) (dollars)2
Small Grains 13,010 1047 13530 T 46.39/T 628
Field Crops 4,447 10.70 T 47583 T 27.9/7 1,328
Vegetables 54,024 3427 184,762 T 62.75/T 11,594
Berries 9,926 340T 33,748 T 302.76/T 10,218
Hay 156,554 2177 339,722 T 21.60/T 7,338
Aftermath (156,554)3 2.08 CNU4 325,632 CNU 15.35/CNU 4,998
Silage 51,906 9.14T 474421 7 7.25/7 3,440
Aftermath (42,066)5 2.23CNU 93,807 CNU 15.35/CNU 1,440
Subtotal 289,867 40,984
Nursery Products 7,132 N/A 12,440
Pasture 263,039 4.86 CNU 1,278,370 CNU 15.35/CNU 19,623

Cropiand Not Used 31,475 N/A N/A

Total 591,513 73,047

1 Yields from areas not damaged by flooding in that year.
2 igures rounded to thousands of dollars.
3 Aftermath produced on 156,554 acres of hayland.

4 Calculated nutritional unit, see Agriculture Exhibit 5.

5 Aftermath produced oi. 42,066 acres of the land used for silage.

Economic Analysis of Land Use—Land uses in
many areas throughout the country indicate that
forage production is competitive to so-called cash
crops and other land uses, yet pastureland is generally
assigned a far lower net income. This indicates that a
method different from that now in general use is
necessary for critical analysis. To determine the value
of the forage to the land on which it is produced,
requires the single-enterprise analysis of the overall
farm operation.

It should be indicated here that it is possible in
the Puget Sound Area to purchase all feeds and
produce a profit from the dairy industry separate
from that of the values derived from the land. A
60-cow dairy, having a production of approximately
13,500 pounds of milk per cow, will realize enough
income to pay full price for the forage produced on
the farm and still show a profit.!

To measure the effective nutrient yield of
products harvested by animals or unweighed machine
harvest, it is necessary to set up a new unit of
measurement. This unit is named “Calculated Nutri-
tional Unit” (CNU) and is based on tables in
“Morrison’s Feeds and Feeding,” 22nd Edition.

The CNU is defined as one-twelfth of the yearly
requirement of digestible nutrients fed in a balanced
ration to a 1,000-pound beef cow (including the

requirement to nurse and feed the calf to eight
months of age at a weight of 475 pounds), or the
equivalent—a 1,000-pound dairy cow producing
5,900 pounds of milk. From calculations shown in
Table 1 of exhibit S, the CNU is estimated to be 465
pounds of digestible nutrients per month.

This unit is used in the quantification of
cropland needs in the Puget Sound Area.

PRESENT AND FUTURE NEEDS

Introduction

Land of itself has no “needs.” When man enters
an area, he brings with him requirements for survival
and many desires; thus needs are created. In what
follows, needs are taken as the necessities and wants
of man. A large part of these needs are for food and
fiber. The business of supplying the major amounts of
these needs for food and fiber is the agriculture
industry.

Agriculture is not only an industry adding
important economic stature to the area, but is also
the major user of land and water. The proper use of
land by agriculture continually renews production

1 See Agricultural E xhibit 5.
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capacity and provides and protects generally favor-
able hydrologic conditions and other valuable envi-
ronmental aspects associated with “open™ use.

An increasing population will divert large arcas
of land from productive uses to urban and non-
agricultural uses, and will, at the same time, increase
the need for the products of agriculture. The oppor-
tunity is to use judgement and restraint to prevent
diversion of the best agncultural land to other uses;
and to improve the management of the land remain-
ing in agriculture so that the industry can safely meet
the need for increased production of food and fiber
and yet permit the land to continue to contribute
otherwise to the environment of man during the
coming years.

General Considerations It required all the
thousands of years of history to produce the present
world population of three billion people. In the next
30 years, the population will again double and yet
will be served only by the same natural resources as
today. In the year 2000, the United States will
contain as many people as are estimated to have been
alive at the time of Christ. Agriculture in this country
has the ability to feed the people living here during
foreseeable future years, but in many parts of the
world hunger is commonplace and widespread famine
is predicted by many because people are increasing
much faster than the means to fced them.! In a world
suddenly grown small in terms of time and travel,
extreme need in any part cannot long fail to have an
impact at home.

As man commences to utilize the resources of
an area, his primary —oncern is with the necessities of
life. Only after thesc necessities are met is theie room
for development of social aspects of man’s environ-
ment. From this point, he is confronted with the
simple but stubborn fact that his wants are infinite
but the resources available to meet them are limited.

Man's ingenuity in developing methods of
producing a surplus to his needs gives rise to
diversification of enterprise and to trade. When this
ingenuity in developing a surplus is based largely on

1 Among others, Raymond Ewell, Editor, Population Bul-
letin: “'If present trends continue, it seems likely that famine
will reach serious proprotions in India, Pakistan, and China in
the early 1970’s, followed by Indonesia, Iran, Turkey, Egypt,
and serveral other countries within a few years, and then
followed by most countries of Asia, Africa, and Latin
America by 1980. Such a famine will be of massive
proportions, affecting hundreds of millions, perhaps even
billions of persons. If this happens, as appears possible, it will
be the most colossal catastrophe in history.”

unwise exploitation of natural resources, the eventual
result is decline and failure, as was the evident fate of
ancient Syria. When his organizational ability is able
to match resources with his needs, his success is
outstanding, as with Switzerland. Whether the failure
to match resources with need is due to greed or
ignorance, or both, this is to say world food problems
are based not only on the phenominal population
growth but also the vast wastage that has been
imposed on the so-called “‘renewable resources” in
every part of the world for thousands of years and
which continue today. Resources of this kind are
renewable only when used with consideration for the
basic rules of use and care.

The United States has an abundance of natural
resources which can be conservatively developed so
that common needs for production can be met for
the foreseeable future. But this country is relatively
new and already resources have been sadly damaged
by the same forces evident throughout the world.
This wastage must now be stopped and reversed. The
acts of man must enhance and improve these resour-
ces if our own needs are to be met through future
years, and if we are to contribute, in any significant
measure, to the ability of the agriculture of needy
nations to meet their several requirements.

The public must share a large responsibility
with the individual in the private enterprise of
agriculture if these needs are to be met. Some of the
general responsibilities shared by the individual and
the public in developing and managing the agricul-
tural industry and the resources on which it depends
are grouped under the general headings of Research,
Education and Information, and Legislation. Some of
these responsibilities are national in scope to which
the State of Washington and the Puget Sound Area
owes its proportional support; others are primarily
the responsibility of the State and its subdivisiois,
and some inevitably are the responsibility of the
individual citizen, whether he be farmer or urban
resident.

Miscellaneous Needs

Research - Hybrid corn a great technological
advance - required nearly a half century between
initial discovery and significant utilization in the
United States. Considering the lead time required for
innovations  to become effective, as well as the
urgency, the following broad avenues of research
deserve special mention.
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A need for immediate and massive effort for
development of sustenance for needy peoples
throughout the world. This massive effort should
among other things seek the discovery and devel-
opment of new crops and other dietary sources
which, combined with land development programs,
may lead to eventual agricultural adequacy in these
countries without further depletion of the natural
resources on which these endeavors depend. This
effort should include the capture and full utilization
of wastes in improving depleted resources and in
preventing pollution and further degradation of the
environment.

Many associated research efforts are, of course,
in progress but the concern is that the effort is not of
a size or intensity to meet the need. This is not
entirely a humanitarian effort, for the benefits in
discovery of basic knowledge and development of
technology would likely be sufficient to largely offset
the cost and would be of great service in solving
problems that exist in some degree in every country,
including the United States.

Education and Information—With development
of technology, fewer people are required for produc-
tion of food and fiber required to support a rapidly
expanding urban segment of population. This urban
segment quickly forgets that their means of susten-
ance depends upon a healthy, flourishing agriculture,
and that the majority of their food products, clothing
and shelter originate on the land in forests, on farms,
and in the waters originating on the land. The urban
population is rapidly becoming a majority factor over
the rural segment of the population. It becomes
imperative that the urban segment recognize their
responsiblity to continued prosperity of the Puget
Sound Area by providing support equally to all
segments relative o their environment and to the
economy, including agriculture. This may be accom-
plished, in part, through education in secondary
schools, news media, and service organizations.

The general public should be provided with the
opportunity to become fully informed of the fact
that only a fraction of Federal agricultural expendi-
tures are actually used to support food production of
the land and that iie major part of agricultural
expenditures are for consumer benefits; surplus food
distribution to the needy, school lunch programs,
processing, and transportation.

The conservation and maintenance of produc-
tivity of the land is a responsibility of the public,
both urban and rural. Both must be made aware of
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the fact that misuse of land has serious consequences
in erosion and sedimentation. Misuse of urban land
during and following construction may have devas-
tating effects by clogging stream channels, changing
water quality, and causing property damage. Like-
wise, improper use and management of rural lands
may have equally devastating effects. The public
should be made aware of these land use hazards
through educational sources. Only through public
acceptance of its responsibility may the costly,
devastating effects be reduced and eliminated.

The successful management of the land re-
sources depends upon training and education of
people in institutions of higher education in the
various phases of land resource management. Training
and education needs go beyond economic manage-
ment. There is a need to train scientists for research
relative to plants and soils and their physical, chemi-
cal, and biological behavior, and response to treat-
ment under urban and rural uses, and in animal
sciences and water management. In the Puget Sound
Area, urban and agricultural uses are about equally
divided, with about 6 to 7 percent in each use.
However, population and land use projections indi-
cate an increasing need for urban uses.

More food and fiber must be produced upon
fewer acres of land. This can be accomplished only
through education and training of people capable of
conducting the necessary research. Likewise, there
will be a need to educate and train people for
instruction work in secondary schools, extension, and
public relations for the purpose of disseminating
timely technical advances to the public, in a timely
way.

An annual deficit of between eight and ten
thousand professional agricultural scientists accrue in
agriculture on a national basis. This deficit demon-
strates an urgent need to accelerate an educational
program in agricultural and related sciences for the
purpose of meeting future researclt and educational
needs which are expected to increase in proportion to
an expanding population.

Legislation and Policy - Agriculture is a private
enterprise engaged in producing food and fiber at a
reasonable price for urban consumption; it is also
responsible in a large measure with protecting envi-
ronmental qualities for hydrologic purposes and for
esthetic and other enjoyment by the public. In order
for private enterprise to do a good job of these things,
it must operate under a reasonable profit motive and
in an economy stabilized to the point where good




management can operate and invest in capital
improvements. Good land and water resources, fully
developed for efficient agricultural use, become the
factory for production for future years.

Income from agriculture, in relation to that
from other comparable enterprises, has for some
years been msufficient to induce adequate capital
investment in improvement of these resources, or to
seriously compete with unplanned urban expansion
on lands best suited for farm production.

In the Puget Sound Area the land used for
farming is about seven percent of the total land base
and this cannot be considered the future base for
agricultural industry unless the present trend of
unplanned urban expansion onto these lands is
controlled. Since the object of comprehensive plan-
ning is, in part, the reversal of adverse trends, it seems
wise to consider clarification of policy, providing
agriculture a more equitable position in comparison
with other uses. To this end, a need exists for
definitions of policy, implemented by legislation and
financial and credit assistance where approprate, to
fully recognize and protect the interests of the public
as follows:

1. Provide on a continuing basis plentiful sup-
plies of high quality agricultural products at reason-
able prices, under private enterprise without degrada-
tion of the land resource.

2. Preserve, improve, and maintain environ-
mental aspects of land and water managed under
private enterprise.

3. Regulate the use and treatment of land to
prevent development of any land use, faulty main-
tenance, or misuse of land likely to degrade the
environment or result in pollution of public waters by
sediment or other erosion products, or likely to cause
offsite damages.

4. Regulate the use and treatment of land to
prevent development for uses likely to induce exces-
sive expenditures for public services or likely to cause
excessive public costs for correction of offsite dam-
ages caused by such use.

Agricultural Production Needs

Measures needed for the development and
protection of the land in agricultural use are discussed
here and quantified as needs: means to satisfy these
needs are discussed later in terms of feasibility and
planned accomplishment.

The environmental aspects of agricultural and
other uses of the land, and the effects of measures

required for the protection and improvement of land,
are contained in Appendix XIV, Watershed Manage-
ment. Flood protection and irrigation are additionally
discussed in appendices of appropriate title.

Cropland use presently requires something less
than 600,000 acres, or about seven percent of the
land base. If the best agricultural lands, which are
located in the flood plains of major rivers and
tributaries and on low benches, are protected and
developed, needed production of farm products can
be met. Lands for future urban development would
thus come mostly from the forested areas at low
elevations, and from areas presently classed as being
in rural non-farm use.

The Area is projected to have a population of
2.7 million by 1980; 4.3 million by 2000; and 6.8
million by the year 2020." The increase in population
will greatly increase the demand for agricultural
products.

Cropland Products The Puget Sound Area has
always been a food deficit area. Nearly all grain
products, much of the meat other than poultry or
fish, and oil seed products are shipped into the Area.
The goal used here for agriculture is balanced
development of the resource base in order to produce
in the Area the expected proportion of regional and
national production. The estimated needs for forage
and small grains are tied directly to projections for
the production of milk. It is assumed that if milk
production is to rise 27 percent by 1980, for
example, it will take 27 percent more forage mea-
sured in calculated nutritional units (CNU). This is
estimated to require 4,655,800 CNU production by
the year 2020. It is believed that the percentage
increase in needs for field crops and nursery products
will closely parallel the estimated increases in popula-
tion. Table 2-15 shows the estimated cropiand
production needed to meet this goal.

Estimated Cropland Needs for Land

The Puget Sound Area has approximately
591,500 acres of cropland used in 1964 about as
follows: for forage production (including pasture,
hayland, and silage), and for small grains, 484 500
acres; field crops, 4,500 acres; vegetables, 54,000
acres; berries, 9,900 acres; nursery products, 7,100
acres; and idle land 31,500 acres.

Lands available for agriculture in future years
are particularly sensitive to withdrawals of land from

1 Appendix IV, Economic Environment.




TABLE 2-15. Estimated cropland production increases needed '

Production
Est.! In In In In In
Percent Total CNU’s Total Tons Total
Crop Incr. CNU's Per Ac. Tons Per Ac. Acres

Present (1964)
Forage & small

grains 2,107,600 4.35 484,500
Field crops 48,800 10.85 4,500
Vegetables 54,000
Berries 33,700 3.40 9,900
Nursery products2 7,100
Cropland not used 31,500

Total 591,500
Estimated 1980
Forage & small

grains 27 2,676,700 6.00 446,600
Field crops 46 71,200 13.55 5,300
Vegetables 80 77,800
Berries 52 61,200 4.25 12,000
Nursery products 46 9,900
Cropland not used 0

Total 551,600
E stimated 2000

grains 73 3,646,100 9.2 395,200
Field crops 130 112,200 14.90 8,200
Vegetables 170 106,000
Berries 107 74,400 4.65 15,000
Nursery products 130 13,900
Cropland not used 0

Total 538,300
Estimated 2020
Forage & small

grains 120 4,636,700 13.26 349,800
Field crops 264 177,600 16.30 10,900
Vegetables 255 127,800
Berries 158 86,900 6.10 17,000
Nursery products 264 19,500
Cropland not used 0

Totai 525,000

1 Figures rounded to hundreds

2 gource: Increased production needed. Appendix |V, Economic Environment.

3 Production totals not available in other than acreage shown.

the agriculture base for urban, commercial, and
non-farm purposes, including reserves for recreational

and associated reasons.

Lands available for the agricultural industry
consist of lands suitable for crops and land suitable
for forest, less the land devoted to other purposes,
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such as urban and non-farm uses and lands reserved

for non-productive uses. Large factors in the require-
ment of land for urban purposes are the density of
urban development for the projected population, as
well as the location of this development.




Land Needed for Urban Use The Puget Sound
Arca had approximately 1870000 people as of
1963.7 Of these 1,870,000 people, about 50,000
were considered farm population and 1,820,000 were
considered urban,

Not allowing for any population increase since
1963, these 1,820,000 people aie presently living on
about 667,000 acres of land.? This is a population
density of 2.73 persons to the acre.

The tendency toward unplanned urban and
suburban growth is an enemy of efficient utilization
of the land resource. This type of exploitation creates
a hopscotch pattern of development and results in a
greatly increased economic burden in providing trans-
portation and other public services, and a loss of
environmental quality. The alternative is to plan such
developments to secure benefits that might otherwise
be lost.

Alternative

densities of urban development

have a basic effect on land available for agriculture,:

recreation, and other open use. The total needs for
urban use of land by selected years is estimated by
the following computations based on densities of
four, six, eight, and ten persons to the acre, together
with future acreage needs in excess of the land
presently dedicated to this use.

TABLE 2-16. Estimated increased acres needed for
urban use, by population densities, and time periods

Urban‘ Population densities per acre
Year population Four Six Eight Ten
(acres) (acres)  (acres) (acres)
1963 1,820,000 0 0 0 0
1980 2,677,000 2,250 0 0 0
2000 4,250,000 395,500 64,100 Q (4]
2020 6,759,000 1,022,750 372,900 117,900 8,900

1 Regional Economics Study Technical Committee data.

People moving into the Puget Sound Area have
shown a preference for suburban areas, partly in
search of cheap land for development and for
speculative investments. This has led to considerable
urban sprawl, and a low average present density on
lands classed as urban and rural non-farm.

1 Sources: Projection from "'1980, 2000, 2020-An Eco-
nomic Study of the Puget Sound and Adjacent Waters Area,”’
Consulting Services Corporation, 1967, and unpublished
population projections, Washington State Department of
Commerce and Economic Development

2 Unadjusted measurements, 1966, for Puget Sound Area,
based on 1965 aerial photographs.

Public services, for example, roads, water sup-
ply. sewage disposal, streets and others, become
costly on a per capita basis when population densities
are low. A savings in service costs can be achieved in
urban areas when densities are increased.

Urban sprawl must be controlled to provide a
land base from which to compute lands available for
future agricultural use. It is assumed an average urban
density of six persons per acre would be suitable for
gross planning land use purposes. Land requirements
for urban use thus computed make it possible to
estimate the loss of agricultural land to urban uses.
This density is used in all basins except the Cedar,
where projected population requires a density of at
least ten per acre be used as suitable land is limited.
Of the plans shown in section 6 only B and C)
illustrate retention of ample lands for agricultural use.
Other land use patterns similar in nature which
feature adequate average density of urbanization and
wise location of development may also provide a
suitable agricultural land base.

Agricultural Needs for Land To develop the
expected share of farm production, a maximum of
66,500 acres can be changed from cropland to urban
use.

It is assumed that by the year 2020 the
demands of urbanization, commercial establishments,
and recreation will have diminished the amount of
cropland that will be available for continued farm
use. It the loss of cropland can be held to approxi-
mately 66,500 acres, leaving a total of 525,000 acres.
it will be possible to produce the quantities of
foodstuffs that it is projected will be needed in the
years to come.

The biggest loss of cropland acreage is expected
to occur between now and 1980, as it will likely take
that long to set up effective regulating ordinances.
More about regulations may be found in the “Means
to Satisfy Needs™ section. The expected reduction
during this period will be about 40,000 acres, or 60
the overall loss. By the year 2000,
approximately 13,000 more acres of cropland will be
absorbed, even with effective regulation: and by
2020, the final 13,000 acres will be lost.

Production is also affected by the kind of land
changed to urban use. These developments need to be
located on the outwash terrace soils which are better
adapted to urban use, thus leaving the bottom lands
of the flood plains in farm production. The balance
of the land needed for urban use is expected to come

percent of

from the forested areas at lower elevations.




TABLE 2-17. Estimates of shifts in land use by time periods’ (in acres)

Land use 1963 1980 2000 2020

Cropland 591,513 552,656 538,097 525,000
Rangeland? 106,448 106,500 106,500 106,500
Forest land3 7,039,184 7,013,873 6,960,432 6,732,229
Urban built-up? 428,330 731,300 799,300 1,040,100
Rural non-farmd 238,854 0 0 0
Fresh water 152,444 152,444 152,444 152,444
Toral 8,556,773 8,556,773 8,556,773 8,556,773

1 Figured on an overall density for the Area of 6 persons per acre, except in Cedar Basin where density will average 8 in 2000

and 10 in 2020. (See Chapter 6, “Future Land Use."’)

2 Mainly salt water marsh, open lands in high forest areas, and tands unsuited for development,

3 Including open lands associated with forest areas.

4 Estimated as all urban for 1980 and beyond.

Cropland needs for land, 525,000 acres, in
relation to other uses are shown in Table 2-17.

An alternative need for land to achieve neces-
sary production level would be to clear equivalent
acres of forest land on the bench terraces, and, by
intensive irrigation and fertilization at much higher
cost, produce the needed food and fiber. The
anticipated costs of this alternative under free enter-
prise would likely force crop production out of
existence and deprive the area of much of this
industry.

Needs for Pratection and Development

Watershed Protection and Rehabilitation Meas-
ures— Soil erosion, various other aspects of land
stability, and the programs and projects required to
prevent excessive rates of erosion and movement of
soil from land under various conditions of use are
considered in Appendix XIV, Watershed Manage
ment.

The first defense needed against excessive ero-
sion lies in choosing land so that the intended use
does not exceed the land use capability of the site:
the second defense is selection of treatment measures
according to use. Treatment measures needed are an
assortment of vegetative and structural measures
selected on the basis of land use to supplement the
natural defenses of the land against excessive soil loss.
When the use is properly fitted within the capability
the land, the cost of treatment
nominal, but where the use exceeds the capability,
the costs of effective protection may be excessive.

of measures 1s

o

ro

PHOTO 2-3. Agriculture furnishes many oppor-
tunities for recreation in a multiple use of the fand.

The kinds and amounts of protective measures
needed on lands in agricultural use are estimated from
consideration of requirements estimated by capability
units, which are soils arranged in groups having
similar requirements for protection under conditions
of continued use. The use of land without necessary
measures for protection leads to loss of production
and rapid deterioration of the land and cannot be
continued without eventual destruction of its value
for agricultural and many other purposes.

! Capability units are described and needs shown in E xhibit
1 at the end of this section on agriculture




The costs of erosion control are properly a
continuing charge against the use of the land. The full
implementation ot required measures is classitied as a
need for any use of land, including agriculture, and
considered more fully in Appendix X1V, Watershed
Management. Costs of installing required measures are
commonly the responsibility of the landowner, acting
individually or through group endeavor.

The consequences of erosion are reduced capi-
tal value and lessened productivity ot the land on
which the erosion occurs. Usually these consid-
erations provide sufficient reason for the owner to
install at least part of the measures needed to prevent
excessive erosion.

In addition to the onsite effects of erosion,
there are widespread offsite effects. Products of
erosion cause sedimentation and pollution of streams,
lakes, and other public waters: induce land loss,
flooding, swamping, and general onsite and offsite
deterioration of the environment; and thus become a
matter of public concern. The widespread effects of
erosion create needs for public intervention in the
form of regulation of use and treatment and need for
provision of other incentives sufficient to induce the
individual owner to install the measures which are
discussed further in the “Means™ chapter.

Measures required to prevent erosion of farmed
lands consist of measures to protect the surface, such
as winter cover crops, tillage practices, and cover
management. Intensities of practices vary with the
kind of land. All conditions that are conducive to a
stable, thritty
needed to induce the private owner to make capital

agricultural industry are generally
investments in the lands and to operate and maintain
these measures at a high level. Such measures on
cropland are needed on 522,656 acres in 1980;
538,097 acres in 2000; and 525,000 acres in 2020.
Need for Floodwater Damage Reduction
Major elements of stream flooding are discussed in
Appendix X1, Flood Control. Environmental aspects
of flooding, erosion, and drainage are contained in
Appendix XIV, Watershed Management. The concern
here 1s with the needs ot agriculture for floodwater
damage reduction, which may differ in kind and
degree from that required for the more intensive
development of the land for uses other than agricul-
ture. The works of improvement for Nood prevention
consist of land treatment measures and structural

measures that produce benefits to groups of land-
owners, commuanities, and the general public.

Lands best suited for cropland use lie, to a large
extent on the flood plains of rivers and tributary
streams. Thus they are often subject to inundation
from overbank flooding of the streams, as well as to
inundation from other causes, such as excess rainfall.

In this discussion, the term “floodwater™ is
used to refer to all forms of damaging inundation.
The benetits of tlood prevention are the prevention
or reduction of damages to property (including
erosion and sedimentation). lessening or avoiding
disruption ol enterprise activity and conditions haz-
ardous to health and security; preventing loss of life;
and increases in net returns from higher use of
property made possible as a result of lowering the
floodwater hazard. Flood prevention is taken as any
undertaking for the conveyance, control and disposal
of floodwaters caused by abnormally high direct
precipitation, stream overflow, or floods aggravated
by or due to wind or tidal effects.

Agricultural land totaling 454,400 acres needs
protection from floodwater damages through 2020.
Protection from such damage will avoid losses in
production and will make it practical to provide
improved management, including drainage and irriga-
tion installations needed to obtain the productive
potential of the land.

The degree of protection required: ie.. the
recurrence interval of floods exceeding the level of
protection, varies somewhat with the nature of
tarming operations. This needed protection, however,
is considerably less than that required by urban
developments.

About 80 percent of the cropland is used for
growing forage tor the dairy and beef industry, and
indications are this use of the land may drop to about
68 percent by 2020. Grass in this area is a perennial
crop, and grass in good condition provides excellent
year-around protection to the land from erosion.
Other lands summer crops
under conservation management are planted to winter
cover crops that likewise turnish considerable protec-
tion to the land. This use ot the cropland often
permits occasional flooding to occur without serious
loss, provided the duration of the flooding is short
and the flooding occurs during the dormant season.!

used for short-season

1 See Land Use Capability Units, Exhibit 1, near the end of
section on Agriculture




T'he protection of tarmland trom tloodwater 1s
thus a part of praduction economics. The business of
tarming requires reduction of excessive losses caused
by floodwater and sediment. Suitable protectiorn
encourages development and protection of cropland
Furnishing protection n excess of that needed for
agricultural damage reduction encourages tarmland to
be converted to other uses. Losses of an environ
mental nature have not generally been evaluated in
monetary terms for computation ol bhenefit-cost
ratios

Both drainage mmprovements and irnigation

svstems  will require  at least moderate protec

from overbank flood and sedimentation in areas

where these conditions persist. The level of protec
tion needed mayv increase in future vyears as the
investment in agriculture increases. Floodwater dam-

1ge  must be ;'!U\n‘]?h‘\! to the extent the hazard

remaining does not materially exceed other risks

betore development becomes practical. The costs ol
providing flood protection benefits vary greatly with
the sites and generalizations are not warranted
Existing protective measures vary from protec-
tion against floods expected to occur in one-third of
the years to nearly complete protection. Damages to
agriculture as a result of flooding usually consist of
the following principal kinds, crop damage. tlood
hazard, land loss, and property. Need is reduction of
these d.““d}ik‘\ to a level that will encourage 4!\‘\L'lnp

ment of land for full agricultural use.

PHOTO 2-4. Silted channel of the South Fork Skagit
River at low stage. This was once the major discharge
channel of the Skagit River and was navigable for
river freight. Channel capacity is reduced by sediment
and contributes to incidence of flooding

PHOTO 2-5. Flooded feedlots cause large losses to

the livestock industry and increase pollution. SCS.

Floodwater and sediment damage reduction are
needed on 454,400 acres of cropland through the
three time periods

Crop Damage. The largest use of cropland in
the Puget Sound Area is growing mixed grasses and
legumes for livestock. This 1s a perennial. crop and,
typically, harvested in the field by pasturing of stock.
Excesses of spring yields over the needs of the stock
may be harvested by machine and converted into
stlage. Grasses grown are mixtures of species selected
to provide highly nutritious feed throughout the
Zrowing season.

Briet floods during the "growing season may
damage the crop with a silt deposit, rendering the
growth inedible or causing spoilage. If tlooding is very
brief, the damage can be measured by the percentage
of the seasonal growth that must be clipped and
wasted. I inundation lasts more than a few hours in
warm weather, the crop sufters additional permanent
damage in that some of the species in the mixture are
smothered: the growth that survives differs from that
planned; and consequently there is a loss of nutritive
production

Flood Hazard Damage. Most flooding occurs
during the months of October through March. Flood-
ing damage at such times may be in proportion to
duration of flooding. Floods exceeding a week or ten
days largely destroy the value of the perennial crop
mixture and make 1t necessary to reseed the pasture.
This induces land preparation costs and the cost of
substituting feed tor that lost during the considerable

timie required to re-estabhish the crop




Where the hazard of flooding is large, it may
cause considerable risk of land loss during the period
of re-establishment, and again this risk may mduce
reluctance to cultivate the land in order to
re-establish such pastures long after the economics of
production indicate this should be done.

Land Loss. Land may be lost by scouring of
inadequately protected soil by moving overland flow
and by streambank erosion.

Land scour is avoided by providing a thick
cover of grass during the season when flooding is
likely, and by various protective measures of a
structural nature

Bank erosion is the action of streamflow in
undercutting and widening stream channels. In
advanced conditions this results in stream meander
and braiding, thus destroying large areas of good
farmland. Bank erosion is accelerated by sediment
accumulation in channels and by natural or man-
made obstructions that increase flow velocities or
direct flow toward streambanks. Sediment, in a large
measure, results from erosion so that the degradation
of land lacking proper care can be, to a large extent,
self-perpetuating. Protection against bank erosion
requires clearing obstructions from channels and
protecting channel banks with vegetation and/or
structural protection.

General Property Damages.Losses to
property are similar in nature, though usually less in
intensity, than is general in more thickly populated
areas. This derives from a generally lower concen-
tration of damageable values involved in improve-
ments and because many important farm develop-
ments are at least partly floodproofed. Typical farm
property-losses are to buildings, livestock, machinery,
fences, roads, ﬁfid”“siﬁl.‘.l_:;Linlpﬂ)VClﬂL‘ﬂts. Losses to
livestock may include loss
loss and damage to animals.

farm

Losses, while aggregating less than would be the
case in a comparable flood event involving urban
developments, become of great importance to the
individual owner who manages a relatively large
acreage. Frequent or excessive loss creates a flood
hazard or threat of loss that causes management to
forego production opportunities, discourages invest-
ments in needed improvements, and results in lack of
maintenance and loss of production efficiency. For
these reasons, flood prevention is needed on many
lands as a first element of security, preceding invest-
ments for improved drainage, irrigation, and other
management improvement.

ro

of ation as well as

Needs for Water Management The following
tabulation lists specific needs for development and
protection of cropland in the Puget Sound Area.

TABLE 2-18. Future needs for cropland manage-
ment, Puget Sound Area (in acres)

Flood Pre-  Watershed Protection Water
Year vention 1+2 and Rehabilitation Managemem3
1980 454,400 552,656 201,687
2000 454,400 538,097 156,069
2020 454,400~ 525,000 166,218

1 Includes overbank flooding of main streams, total area
affected

2 See Table 2-3, this appendix.

3 Needs by time periods to meet production requirements
(needs total 523,974 acres) by 2020.

Drainage—various crops have significantly
diverse requirements for drainage. These differences
stem from crop requirements during the season,
either in terms of tolerance to any departure from
optimum drainage or to the depth and time improved
drainage is required.

Some very sensitive crops are also crops that
have a short growing season and perhaps a relatively
shallow rooting habit. These crops are sometimes
grown and harvested during summer months when
added artificial drainage may not be a highly critical
factor in growth. The needed improvement under
these conditions is that desirable to protect the
investment against chance unseasonal storm occur-
rences during the growing season which might cause
loss of yields or quality. Crops in this category often
include vegetables and crops for the fresh market that
require relatively high investments in preparing the
lan .‘nrwd fertilizer, and in weeding and
thinning upcralioﬁ's'.“orscns&ve harvest procedures.
When moisture conditions g(; C&Tr‘Ong}.ﬂLc\yield or

quality may suffer to the extent the crop m‘aTtnNL\\

total loss. Such crops also are often grown in a highly
competitive situation. Drainage improvements often
enable the farmer to plant the crop somewhat earlier
in the spring, thus improving competition with
imported produce and increasing the income greatly.
Other crops are harvested near the end of summer
and benefit from drainage installations that make
possible or improve harvest operations. Some of the
crops are also subject to various diseases, pests, and

w
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abnormalities of growth that are more easily control-
led under.conditions of good drainage.

Drainage improvement in these situations is not
primarily aimed at increasing the physical growth of
the crops but as an wmsurance against quality deternio-
ration, harvest complications, or loss of competitive
advantage with imported produce, The benefits are
usually adequate to justify installation of the
improved collection system on the tarmland, but may
be ncapable of justitying the offsite improvements
required to secure competent outlet conditions be-
cause such crops are typically small acreage and
intermingled with other land use.

Grass grown for livestock production is an
example of a crop that requires all season drainage
improvement. Grass and legume crops for this pur-
pose and mixtures caretully designed and blended to
produce growth of highly nutritious feed from early
spring to late fall. Some grasses have maximum
growth in the early part of the season; others are
better adapted to the long, warm days of summer:
and others give good late season growth. These grasses
require pot only adequate drainage through the
growing season but some degree of drainage during
the winter.

Failure to provide winter drainage causes the
less water-tolerant species to disappear from the
balanced pasture, and makes it necessary to plow the
pasture and reseed. Aside from the added cost of
reseeding. this results in the loss of production during
the establishment period, and may require purchase
of hay or other forage to replace that lost.

Optimum drainage for cropland pasture also has
other benefits. The drained condition generally in-
creases the productivity of the livestock and removes
some of the hazards to the health of the animals.
Drainage reduces the compaction of the soil and
associated damage to the pasture caused by heavy
grazing and generally encourages deeper rooting of
the grasses, thus providing greater tolerance to tempo-
rary conditions of drought and hot weather.

Considerable acreages of cropland in the Puget
Sound Arca have been improved by installation of
drainage measures, but provide less than the degree of
drainage considered optimum for the Area. While the
benefits from parital drainage are significant, this
degree of drainage is considered inadequate for full
production potential. Acreages improved with opti-
mum drainage exist in some of the better agricultural
areas, but the percentage ol wet land thus tully
improved is relatively small.

Grassland, for best production, requires a
moderately high degree of dramage throughout the
year, an accomplishment which usually equals or
exceeds the requirement for other crops. This, inci-
dentally, offers the advantage that land drained for
best production of forage has a wide latitude of use
for crops other than grass and allows diversification
of use when this appears desirable.

The cropland employed in forage production in
the Area is about 80 percent. This has led to
accepting the requirements for grass crop drainage as
representative of Area needs for estimation purposes.

PHOTO 2-6. Lush cropland pasture and good live-
stock combine to create a thrifty dairy enterprise.
SCS.

The ease of achieving adequate drainage varies
widely with soil types and topographic conditons.
Scme sixteen drainage groupings have been identified
and tabulated as to requirements according to tile
depth, spacing, and other treatment, not including
outlet preparation. These, in turn, have been consoli-
dated into six groupings for cost estimation. Costs are
estimated for these groups to provide basin totals.
Cost derivation is explained in Appendix XIV, Water-
shed Management.

The benefits from drainage have been devel-
oped by comparing farm budgets before and after
drainage.’ While varying somewhat with location,
land condition, and farm operation. they illustrate
that the henefits from drainage are normally suffi-
cient to altow the farmers to install drainage,

1 Agricultural Exhibit 6.
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provided flood damage is not excessive and condi-
tions related to the economic stability of the farm
unit are maintained. These benefits are sufficient to
conclude that the drainage described as needed can be
installed by private enterprise during the years indi-
cated.

Of the 591,500 acres presently in cropland,
about 88.6 percent—or 524,000 acres—have a wetness
problem. Most of these lands are only partially
drained and require more drainage to achieve poten-
tials. Lands partly drained still have a wetness
problem, and lands once drained still retain the
problem of maintaining operation of adequate drain-
age.

The future need for cropland drainage will
become acute in the next fifty years. In order to meet
higher yields on less cropland, thousands of acres will
have to be drained.

TABLE 2-19. Cropland needing drainage, Puget
Sound Area {in acres)

Total
Cropland Cropland Needing Cropland
Year Acreage Drainage Needing
(by period) Drainage
1966 591,500 0 o
1980 552,700 216 910 21€,810
2000 538,100 144,606 361,516

2020 525,000 120,503 482,019

Irrigation. —Irrigation in the Puget Sound Area
differs from irrigation in arid parts of the western
United States. Production of cultivated crops is
possible on most arable soils in this climate, whereas
such production seldom is possible without irrigation
in an arid climate. While the average rainfall is ample
to meet the annual moisture requirements of crops in
most parts of the Area, the distribution of rainfall is
seldom optimum for production even in so-called
normal rainfall years. Appendix VII, lrrigation, deals
with the functional aspects of irrigation. The discus-
sion which follows is concerned with the need for
irrigation in meeting production needs.

Even short periods of drought cause disruption
of plant growth and have considerable effect on
production and crop quality. Grass crops have a
tendency to revert to a dormant condition during
hot, dry periods from which they are slow to recover,
even after being supplied with water. Other crops are
subject to abnormalities of growth when the water
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supply is interrupted or lose quality because of forced
maturation,

Irrigation is a management tool for improving
and insuring crop production in this Area. The margin
of profit between farming with and without irrigation
is smaller than in arid regions where added water is an
absolute necessity; but this margin of profit is
generally sufficient to make the practice of irrigation
profitable if water is available at a reasonable cost and
properly applied. The irrigation system must be
efficient, carefully operated, and used in conjunction
with good conservation and farm management prac-
tices. For a variety of reasons, most irrigation will be
by sprinkling.!

Irrigation in this Area assists in maintaining the
supply of moisture available for crops at near the
optimum level. In this respect, it has a purpose similar
to drainage. Drainage removes excesses of water from
the soil when required in order to approach optimum
crop moisture supply: irrigation adds water as needed
to approach optimum conditions. The same crop may

need drainage in the early spring l'nllow’l‘:ﬁa/;W”/
mes

of heavy rain, and irngation at other when
rainfall fails to deliver adequate moisture. In some
years when rainfall is well distributed, irrigation may
give little advantage. in other years, irrigation is
needed to prevent considerable production loss. It is
the increased average yield resulting from predictable
and consistently improved management of seed,
fertilizer, and livestock or other harvest over a period -
of years that proves the major worth of irrigation.
Irrigation makes possible or nsures germination of
seeds in a seasonal schedule and insures continuous
plant growth and most efficient use of fertilizer. With
other crops, time of maturnity and quality may be
more closely regulated, and, in the case of certain
crops, a degree of frost dari.age protection may be
attained by utilizing the latent heat of the water
applied. Irrigation often permits better use of land
according to its capability, and occasionally increases
the capability of some soils for specific crops.
Farmers, processors of farm products, and
urban communities are finding a need to return waste
products of their operations to the land. This can be
done by irrigation with less hazard to the environ-
ment than when waste is discharged into streams.
Streams generally are less well supplied than the land
with organisms suitable for biological activity n

1 See Appendix VI, lrrigation, for more complete details.
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assimilating such wastes. A large part of the problem
in returning agricultural wastes to the land s found in
the wide and even distribution of the waste materials
required for optimum breakdown and absorption.
The best answer in disposing of much urban effluent
and agricultural wastes such as sediments, pesticides,
plant nutnients, and organic materials of high biolog-
ical oxygen demand, appears to lie in the use of the
effluent for sprinkler irrigation after dilution, filtra-
tion, and possibly chlorination. Effluent used in this
way may serve multiple purposes in irrigation, fertili-
zation of adapted crops, and disposal of wastes.
Agriculture has the potential for disposal of its own
wastes and much urban waste by this means, thereby
reducing environmental deterioration.

A need for further study lies in the adaptation
of the means of treating, collecting, and transporting
such.-wastes, and disposal in accord with the parti-

~ cular biology of the area to the mutual advantage of

crops and environmental quality of the area.

Within the Puget Sound Area approximately
516,000 acres are irrigable, of which 91,700 acres of
cropland are presently irrigated. It is estimated that
196,500 acre feet of water are presently used to
irrigate this cropland.

By 2020, around 396,000 acres of cropland will
need irrigation to achieve needed production. This is
an increase of 304,000 acres over the amount of
presently irrigated cropland. The amount actually
irrigated will depend on future economic and other
conditions.

In order to meet the yields required, the
amounts of irrigated cropland and the number of
acre-feet of water needed for the various years are
showr:

TABLE 2-20. Cropland irrigation and irrigation water
needs, Puget Sound Area

Acres Total Acre
Year Irrigated Feet of
Water Needed

1966 91,700 196,500
1980 183,175 379,230
2000 245,670 504,635
2020 396,000 816,430

According to Appendix VII, Irrigation, it is
expected that only 138,000 acres will be irrigated by
1980; 185,500 acres by 2000; and 223,000 acres by
2020 unless some effective measures are taken to
prevent loss of cropland to other uses.

MEANS TO SATISFY NEEDS

Introduction

Much of the world’s population is in dietary
distress, bordering on widespread famine, caused in
part by a rapidly increasing population and in part by
long sustained and continuing abuse of resources that,
with good management, might furnish sustenance.

The United States is a comparatively young
country and richly endowed with natural resources:
yet in a very brief period of civilization, these
resources have been damaged by the same sort of
exploitive management found elsewhere in the world.
The Nation is also experiencing a rapid increase in
population that, with time, will increase national
needs for products of the land. If cropland produc-
tion per acre remained at 1968 levels an additional
700 million acres of cropland of a quality similar to
that now in production would be needed to meet the
food and fiber needs at projected levels of consump-
tion by the year 2020. This amount of land cannot be
made available.

Under these conditions, it becomes aXiomatic
that the resource base be protected and maintained in
the highest practicable environmental condition of
readiness, viability, and flexibility so it can respond
to the needs of the future.

The Puget Sound Area has, in common with the
Nation, shared a loss in productive potential due
partly to deterioration of the land and largely to
conversion of agricultural land to other uses.

Today four out of five people live in urban
areas. Here they no longer are intimately confronted
with the problems of production or of operation and
maintenance of the land; yet they continue to be
vitally dependent on its products and for many of the
environmental qualities that are necessary to their
welfare and enjoyment. The plentiful production of
food and fiber is only one of several aspects of the
agricultural use of land. These qualities under free
enterprise depend on a prosperous and stable agricul-
tural industry. Land.Properly used for agriculture
develops and maintains many hydrologic, recrea-
tional, and esthetic elements that are an important
part of the environment.

The public now a largely urban public must
be kept informed of the role of agriculture and
continue to guide the course of agriculture by
reasonable incentives and regulations in its business of
producing plentiful supplies of food and fiber at
reasonable prices and of protecting and improving the




environment. This naatter is too important to leave to
chance and the public interest must be represented in
an objective and positive way. This role of the public
is not new. The difference now is that the public is
less directly acquainted with these problems, yet
demands more in quantity and quality of products
and more in the environmental aspects of agricultural
land with each passing year.

The policy of the Congress has long been to
encourage the industry to provide ample food and
fiber for the Nation. Over a hundred years ago the
policy was established of making the knowledge of
better husbandry, improved seeds, and marketing
facilities available to agricultural producers. This
policy has been implemented during the years by a
variety of programs containing incentives for more
stable marketing within the free enterprise system
and for developing and protecting the land resource.
These policies have been considered equitable in that
they benefit the preponderance of the population.

The plan presented here for agriculture is
within the above policy and requires mainly a
stronger and more stable intervention on the part of
the public to protect and improve the agricultural
base and assure these benefits to future generations.

Obijectives

The Puget Sound Area has never been self--
sufficient in the production of food for its population
but exports considerable products of the forest.

The objective selected by this committee is to
investigate and determine the present and future
agricultural resource needs for the Area.

A corollary objective is to achieve by equitable
investments the rehabilitation of deteriorated land
resources, to improve reserve resource production
capacity, and to maintain and improve environmental
values. Investments for production output benefits
may generally be quantified; other benefits stemming
from research, increased long-term rescurce produc-
tion capacity, protection and improvement of envi-
ronmental factors, and esthetic values are joint
widespread benefits and do not lend themselves to
exacting economic analysis. Benefits in the latter
category are, however, meaningful and supportable
by Jogic and long experience to result in benefits
considerably exceeding the costs; hence in accordance
with custom are assigned a one to one ratio of
benefits to costs for evaluation purposes. The costs of

deveiopig the production output level. and the
corollary costs are planned to be shared by the
industry and the public.

The principal needs of agriculture can be met
through these several categories of action: General
improvement of marketing returns, stability of
markets, and research (these are widespread needs
shared largely with the nation); retention of prime
agricultural lands in agriculture; protection of agri-
cultural lands from flood damage; and development
of the land for agricultural production and associated
environmental values.

The following abstract of the plan to achieve
the single-purpose objectives of agriculture provides
the essential aspects of the means to be employed in
implementation:

.I Use every acre of land within its capability and
treat it according to its needs.

2 Secure legislation to provide flood plain land
use regulations for preservation of agricultural
cropland; to clarify jurisdiction of improvement
districts; to base taxes on land use: and to fix
planning and regulatory authority in the State.

Install or maintain protection against erosion
3 on 631,000 acres of cropland and rangelands.

Install or maintain protection on 454 400 acres
4 of cropland to the extent the hazard remaining
does not materially exceed other risks before the
development becomes practical. Loss is limited to
tolerable values by restricting development on hazard-
ous areas.
5 Install or maintain drainage of unwanted water

from 482,000 acres of agricultural land to
create a more suitable environment for growing crops
to meet increased requirements.

6 Install or maintain irrigation on 396,000 acres

of cropland to increase production to provide
the Puget Sound Area with its expected future share
of national food and fiber needs. However, as shown
in Appendix VIII, Irrigation, only 223,000 acres are
projected to be irrigated by 2020 unless steps are
taken to prevent the loss of cropland tc other
purposes.
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7 There are 25 early action projects indicated as

feasible for flood prevention, drainage, and
watershed  protection and rehabilitation. These
proiects have an estimated installation cost of
$33,989,000 (1967 prices) on 633,000 acres. See
Appendix X1V, Watershed Management, for presenta-
tion and analysis of program costs. In addition 28
early action projects for flood control are proposed in

Appendix XII, Flood Control, having benefits of

damage reduction to agricultural use of the land.

8 Develop Federal, State, and local or private

funding for the early action and long range
projects and conservation management programs on
forest lands and croplands.

9 Provide incentives for research toward better
land and water management.

]o Provide for education concerning agricultural

resources, their use and management; and
develop an awareness among city and rural people
concerning their dependence and responsibilities in
proper land use.

Research- Increases in  national  agricultural
production needed during future years must come
largely from increases in continuous production per
unit of area. The goal for the Puget Sound Area is
that the increased production will parallel that of the
nation; although population is projected to increase
at a substantially greater rate. Increases in production
require high levels of production management in
combination with lands of suitable capability. This
production goal can be attained using a high
application of presently known technology, provided
the agricultural land base is largely retained, and
provided economic conditions give free enterprise the
incentives to invest the capital required for
development of sustained production. Research and
development of new technology are required,
however, to keep operating efficiency compatible
with the times under changing conditions. This is the
same principle generally recognized as necessary for
all industries.

Agricultural research and development differ to an
extent from similar activity in various other
industries. In many industries these activities are
carried forward by individual firms in expectation of
competitive advantage and consequent future profit.
Agricultural research is usually of a kind that does

not lend itself to competitive advantage, and thus is
largely dependent on public facilities. Benefits to the
public are subsequently returned through increases in
quality, variety, and quantity of produce, and in
reduced costs to the consumer in the marketplace.

The needs of the Puget Sound Area for research
generally parallel those of the nation, in which it
shares a proportion of the responsibility. National
expenditures for research in 1960 approximated
$120 million annually. Many indications are that the
rate should be increased, not only for the sake of
production but for protection and development of
other values associated with the industry.

Technological advance may be said to take place
by the steps of invention, innovation, and diffusion.
Of these steps, the rate of invention or discovery is
the most difficult to predict, for progress does not
take place at a steady pace but is the result of large
and small “breakthroughs™ of thought. Innovation, in
turn, can be described as the process of applying basic
discoveries to useful purposes; and diffusion, the
process of putting the innovations to widespread use.
These latter processes, under certain conditions, takc
place more rapidly than in former years because of
better communication, but remain generally less rapid
in fields such as agnculture than n more closely
integrated industries.

Etforts in research and development, for these
reasons, should be sustained at a consistent rate well
in advance of felt needs which increase at more
predictable rates. These efforts depend largely on
public administration, supported by a public well
versed in the needs and opportunities involved.

It 1s impractical to list in detail the research
requiring increased emphasis. The following areas
seem to be of particular importance to Puget Sound
Arca conditions:

Crops:

1. Large dependence on forage by the preva-
lent livestock industry requires continued work in
improving yield and nutritional value of forage
(particularly with respect to tendency of grass to
approach dormant conditions with loss of vields
during brief dry conditions of summer.)

2. Improvements in control of insect and dis-
ease damage.

3. Improvements in weed control.

4. Management for improved utilization of
production of farm crops.

S. Use of farm crops for seed production and
purposes additional to teod.
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6. Improvements in fertilizer and water man-
agement.

7. Introduction of new
fication.

Soils

-1 The great complexity and variety of soils
warrant much continued work in classification and
treatment interpretation,

crops for diversi-

2. Large areas of federally-owned land have
been covered with low intensity soil surveys, and
other areas do not have adequate surveys. This work
should be accelerated.

3. Investigations need to be continued in soil-
water-plant relationships with regard to various crops
and vanous stages of maturity, particularly with a
view to improving yield and quality.

Pests and Diseases:

1. Improved efficiency in protection and con-
trol against disease and insect pests affecting forests,
farm crops, and livestock, using safe but effective
methods with less hazard of pollution or other
damage.

2. Management of animal and other agricul-
tural wastes to lessen pollution hazards; and means of
lessening odors or other nuisances under conditions
of close proximity to urban concentrations of popula-
tion.

Agricultural Adjustments and Management:

1. Methods of achieving fair market prices for
agricultural produce.

2. Methods of improving multiple uses of
agricultural lands, including recreation, wildlife, and
water supply.

3. Methods of evaluating environmental
quality, including recreation and esthetic values, in
the public interest.

4. Methods of controlling damages resulting
from natural disaster, erosion, and waste.

5. Selection and improvement of species and
management.

6. There is a general need tor a detailed and
masterful study of agriculture in terms of total
coordination of production and environment and, in
particular, the quantification and evaluation of so-
called intangible values. The loss of such values
through unplanned urban expansion should be eval-
uated. It appears that certain elements of systems
analysis should be developed and applied in conjunc-
tion with evaluating the total effects of the industry.
The ultimate responsibility for this evaluation and for
proper land use, and regulation of use where required,

transcend purely local forms of government and
become the specific responsibility of the state work-
ing closely with local governments. Efforts to extend
the limits of application of the systems approach and
to perfect new techniques require research and

_development through all means available.

Education and Information- Research in agri-
cultural fields depends largely on public support. A
few generations ago most of the population were
directly familiar with agricultural problems. Today,
four out of five people live in urban centers and are
physically remote from the land despite dependence
on it for plentiful supplies of food and fiber at
reasonable prices, and for much of their environment.

The public now largely entrusts the use and
maintenance of large areas of land on which their
welfare depends to others who operate the land under
free enterprise. The public must understand the
problems involved and regulate and support the
agricultural industry by research, incentives, and
regulations to the extent required. This requires
widespread exchange of knowledge between the
industry and the public that is facilitated by an
effective information program.

Other needs associated with diffusion of
research findings and development into the industry
and needs related to research and development of
new technology require a large and continuing supply
of professional workers trained in agriculture and
associated physical sciences. The numbers of such
workers, and the numbers of students in under-
graduate and post graduate study, must be increased
to fulfill these needs. It is expected the needs will
increase with increasing population and will be
recognized and met by public adminstration of
facilities and policies.

Legislation and Public Adminstration—Agri-
culture is a private enterprise engaged in producing
food and fiber for urban consumption: it is also
charged in a large measure with protecting the
environmental quality of the watershed for hydro-
logic purposes and for esthetic and other enjoyment
by the public. The industry must operate under
reasonable conditions of profit in order to do these
things, and under conditions of stability where good
management is induced to invest in long-term capital
improvements. Land and water resources developed
for efficient agricultural use become the plant for
production tor tuture years.

Income from agriculture in relation to other
comparable enterprise has not been sufficient to




induce large amounts of capital investment, nor to
seriously compete with unplanned urban expansion
onto lands best suited for agricultural production.

While 1t is obviously impractical to list here all
the developments and refinements of public policy
necessary to provide equitable means for achieving
agricuitural benefits to the Area in future years, some
of the more obvious and important measures are
listed.

Protection of Cropland Base. The land area
available in the past has given wide latitude to the
individual for preferential use of land with little
regard to effects on total environment and with little
concern for mitigation of offsite damages or service
costs accruing to the public. Land resources will
gradually become less plentiful as popuiation and
entrepreneural activities expand. One kind of land
resource—the seven percent of the land area used for
cropland—can be said to be in scarce supply. Much of
this land is in the flood plains of major rivers, river
tributaries, and low terraces. Free preferential selec-
tion of these scarce lands for uses other than as
cropland should be prevented by immediate and
adequate public policy and legislation as required.
These lands should be protected and should be
immediately and permanently dedicated to agricul-
ture under good conservation practices and to other
open use, and to carefully selected water-based
industry. Present trends indicate steady conversion of
the best agricultural lands to other uses. The object of
comprehensive planning is, in part, the reversal of
adverse trends. If this trend is not reversed, agricul-
ture will rapidly be displaced from much of the Puget
Sound Area with loss of the economic and environ-
mental aspects of the industry. Plenty of land is
available and suitable for the many purposes of
industrial and economic development of the Area. If
the cropland is retained in farms, the Area will have
the advantages of both the commercial and the
agricultural industry, together with other values.

Efforts of minor governmental subdivisions of
the State appear inadequate to undertake the detailed
and technical classification of the land and its use; the
regulatory and legal aspects; and the firm and
objective administration of the dedication required.
The State, coordinated with local interests, appears to
be the governmental body best suited to undertake
this effort.

The treatment of land under various uses
should be such as to prevent deterioration, erosion,
and offsite damages caused by sedimentation, swamp-
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ing, flooding, pollution, hazards to health and public
welfare, and similar damages. The regulation of land
use, and the minimum treatment required to prevent
deterioration under the various uses, should be under
the purview of the State on non-Federal lands, in
cooperation with governmental subdivisions and in
the public interest. These powers should extend to
cover all uses of the land for farmland, forestry, other
open use, and municipal use.

The 1968 Amendment to the State Constitu-
tion, permitting legislation to tax lands according to
present use, should be utilized to encourage perma-
nent dedication of suitable lands to agricultural
purposes.

Co-sponsorship of improvements.-Many land-
owners require group enterprises to construct com-
munity drains, flood prevention facilities, and other
improvements. The planning, securing of rights-
of-way for construction, maintenance, and the financ-
ing of such needed improvements becomes a serious
and difficult burden in many localities and beyond
the reasonable effective ability of drainage districts,
soil and water conservation districts, flood control
districts, various local improvement districts, and
subdivisions of government. The difficulties are such
as to prevent needed improvements or to cause
inordinate delays, expense, and hardship.

a. It is proposed that the State, upon
petition of such groups, undertake and expedite
securing of needed rights-of-way, when in the public
interest, in the same manner as for transportation
purposes. This action would include legal procedures
as required and payment of damages for lands taken
on behalf of the State.

b. That the State, by agreement and in co-
operation with local interests, act as their agent in
agreements with the Federal government in planning,
construction, adminstration of contracts, and subse-
quent maintenance of the completed work.

c¢. That the costs of these services be shared, by
agreement with local interests, in the form of loans
and grants from State sources, such as revolving funds
or monies appropriated for such purposes.

d. That the State undertake a long range study
of agriculture in its production and environmental
aspects, utilizing systems analysis and quantification
of intangibles insofar as possible, with the purpose of
establishing a permanent policy of land use regulation
and treatment in the public interest.

Provision for Land Needs-The plan provides
for urban use of 66,500 acres now in cropland. This
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will leave 525,000 acres in permanent cropland. Land
use regulation by legislative action and price and tax
mcentives are required to protect this resource base.

The need tor land for urban development will
be met by using most of the land presently classed as
rural non-farm, the 66,500 acres of present cropland,
and approximately 306,000 acres of ftorested area.
This is based on an average density of six persons to
the acre, except in the Cedar Basin where a density of
ten was used.

Provision for Protection and Development of
Land. Under the plan landowners and operators are
expected to install land treatment practices to reduce
erosion to acceptable limits. The plan provides for
cost sharing on practices where benefits accrue to
other than the landowner.

Measures required to prevent erosion of farmed
lands consist of crop rotations to maintain water
intake rates and water-holding capacities of the soils,
and measures to protect the surface such as winter
cover crops, tillage practicies, and cover management.
Watershed protection and rehabilitation practices will
be applied on 525,000 acres of cropland and 166,000
acres of rangeland.

Provision for Flood Prevention The plan
provides that floodwater damage reduction to levels
required for agricultural use shall be established on
approximately 160,000 acres of cropland under the
multipurpose early action program of structural
measures. The long range program provides for
additional flood prevention works to be installed
during the 1980-2000 and 2000-2020 time periods to
bring 454400 acres of farmlands under adequate
protection.

Provisions for Drainage Improvement  The plan
provides that adequate outlet facilities be installed as
part of the multipurpose early action program, and
that further drainage outlets will be installed under
projects proposed for 1980-2000 and 2000-2020 to
provide all necessary outlet facilities.

Drainage practices, such as laying of tile and
other types of onfarm drainage facilities will be
installed by individual owners and operators under
profit incentives as market conditions warrant. Total
acreage to be developed with drainage improvement
will be 482 ,000.

Irrigation Development The irrigation of crop-
land will proceed under individual initiative or group
enterprise on the profit incentive basis. There are at
least two potential projects that could be developed
under Federal auspices. The total cropland to be
irrigated by 2020 will be 396,000 acres. However, as

shown in Appendix VII, Irrigation, only 223,000
acres are projected to be irnigated by then, unless
steps are taken to prevent the loss of ciopland to
otlier purposes.

Level of Planning The foregoing plan, as pre-
pared by the Agricultural Subcommttee of the Land
Usage and Development Committee, is designed to
furnish the ftuture population of the area with an
agricultural community in accordance with the
natural environment and without unwarranted
destruction of the environment. Alternatives to the
plan are in degree only. The plan for the development
of agriculture is based on projected future needs for
food and fiber and is not designed as a means of
injecting stimulating measures on the general eco-
nomy, but its implementation will contribute materi-
ally to the stability of the economy.

IMPLEMENTATION OF THE PLAN

The implementation of this plan for agriculture
depends on its acceptance by the public. For the
amount of land to remain in agriculture, as this
Committee recommends, the decision to reserve it to
this use must be made soon. Failure on the part of
the State to make any decision will automatically
permit unplanned urban-type developments to
irreversibly change these lands to other uses. A firm
and permanent reservation of the suitable bottom
land and bench terrace land for cropland and other
open use will assist in stabilizing tenure and induce
improvements for production in future years.
Interested individuals and groups must enjoin the
legislature to pass necessary legislation to this end.

Reduction of Floodwater Damage

The first increment in the development of the
Puget Sound Area is that of reducing high levels of
damage on lands subject to flooding by overbank
flow or excessive direct precipitation.

Protection of watershed lands from floodwater
damage is achieved by installation of land treatment
measures and structural works of improvement.
Various types of improvement practices are used,
depending upon the degree of protection desired, the
type of damage being suffered, and the comparative
benefits to be realized.

The significant Executive Order 11296, dated
August 10, 1966, recognizes the hazards of locating
intensive developments in hazardous areas and the
great  and accumulating  expense of furnishing
adequate protection to these developments when
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located in such areas. The order directs Federal
agencies directly responsible for construction of
Federal facilities and Federal agencies responsible for
the administration of Federal grant loan, or mortgage
insurance programs, involving the construction of
buildings, structures, roads, or other facilities, to
evaluate flood hazards in with such
facilities, and, nsofar as practical, preclude the
uneconomic, hazardous, or unnecessary use of flood
plains in such connection.

Agriculture, in common with other developed uses
of land, suffers from inundation resulting from floods
of large and small streams and from accumulations of
water resuiting from excess precipitation and other
vagaries of nature. The amount of land in the Puget
Sound Area particularly subject to damages of this
nature is a small percentage of the total, but this land
is the part of the total land base generally best
adapted to farming purposes.

Agriculture will require the continued use of much
of the land presently in productive use. These lands
must be provided with generally improved
managment involving considerable capital investment.

connection

Croplands, in particular, lie in the flood plains of
rivers and tributaries where soils and topography are
suited for farming. In order to attract needed
investments for drainage, irrigation, and similar
improvements, a higher degree of protection than is
now in place must be provided.

The minimum level of protection generally
furnished to areas of intensive development is the
protection from flood occurrences having a statistical
probability of recurrence interval of once in a
hundred years. Higher levels of protection are
desirable in some circumstances.

In the Puget Sound Area the amount of land highly
susceptible to flood hazard is small (about eight
percent), and the total area of land suitable for
intensive development is high. Good judgement
generally indicates that lowlands be retained in the
agricultural use to which they are well suited, and
that intensive development of land, except for
appropriate water-oriented industry, be located on
less hazardous sites. The net result of such judgment
is that this arrangement would allow the area to
retain the economic and environmental benefits of a
thrifty agricultural industry without hindering the
development of the industrial sector of the economy.
Further, these enhanced benefits would result
contemporaneously with large savings in costs

required for alternate development and protection of
intensive use on adverse sites.

Flood Control ““Flood Control” is the term used
i alieviating damages caused by overbank flow of
rivers. Works of improvement are usually major flood
control dams, levees, or channel improvement. The
level or degree of protection provided by works of
improvement has an effect on land use. Whereas a
degree of protection to control all flows estimated to
have a recurrence frequency of 10-25 years is
considered adequate  for agricultural damage
reduction in the Puget Sound Area, unusually high
levels of protection on agricultural lands tend to
encourage a change of use from agriculture and other
open uses to urban. Appendix XII, Flood Control,
states that present protective facilities generally
protect agricultural lands against the 2 to K-year
frequency flood event. As a result, much agricultural
land is subject to frequent over-bank flooding during
the winter season.

The basin flood control plans for the 1980 level of
development provide for 603,000 acre-feet of flood
control storage; 92 miles of levee to be constructed;
and 35 miles of river channel to be improved.
Approximately 211,000 acres of flood plain require
flood plain managment. By the year 2000, an
additional 374,000 acre-feet of flood control storage
would be provided: 35 miles of additional levees and
12 miles of channel improvements would be
contructed; and flood plain management would be
required for 126,800 acres of flood plain land. By the
year 2020, flood protection for the area would
required an additional 334,000 acre-feet of storage
and 40 miles of levee construction. Approximately
107,000 acres of flood plain will require flood plain
management. Features of the plan are detailed in
Table 2-5, Appendix XII, Flood Control.

Flood Prevention Flood prevention is any
undertaking for the purpose of reducing or preventing
all forms of damage from inundation (including
erosion and sedimentation) of property, disruption of
business and other activity, hazards to health and
security, and loss of life: and increases in the net
return from higher use of property made possible as a
result of lowering the flood hazard. Flood prevention
is any undertaking for the conveyance, control, and
disposal of surface water caused by abnormally high
direct precipitation, stream overflow, or floods
aggravated by or due to wind or tidal effects.

Representative treatment measures as a part of




watershed management are described in Appendix
XIV, Watershed Management. Proper application of
these measures protects the land and water resources
from excessive deterioration, generally protects and
enhances environmental values, and serves to increase
production, as well as achieving a vanety of other
economic benefits. Some of the required measures are
relatively permanent, once installed, while others
require periodic renewal, and all require caretul
maintenance to insure ettectiveness.
Installation of new improvements and
intensive application of practices are required to
reduce flood water and sediment damages, improve
water management, and provide rehabilitation and
protection of watersheds. There are many individual
measures for watershed treatment that are applied in
combinations and intensities that vary with the
capability of the land for specific uses as well as with
degree of utilization. The total acreage requiring
treatment thus remains fairly constant, while the
composition of measures and the
application required vary over the course of time.

more

Other Measures

Land  treatment  measures  and
management measures, such as dramage and irrigation
for increased production, will be installed by owners
and operators under existing incentives. Mainly, this
is the profit motive taking advantage of economic
possibilities to increase production at lower cost, but
does not preclude cost sharing on some erosion
prevention practices when benefits accrue to the
public.

These activites create a continuing requirement of
public and private funds to install and maintain these
measures. Land administrative agencies of the Federal
and State governments are responsible for these costs
on lands in their custody, while private owners are
responsible for most of the costs’ on private lands.
Various agencies of the State and Federal
governments maintain  programs of technical,
finarnicial, and credit assistance for individuals, local
organizations, and subdivisions of government in
accomplishing needed work. The soil and water
conservation districts serve this effort by coordinating
and facilitating the utilization of available programs
of assistance by individuals and local organizations in
the Area.

improved

Coordination of Construction
Flood prevention projects of the United States

intensity  of

Department of Agriculture will be coordinated with
flood control_projects of the United States Army,
Corps of  Engineers, as per memorandum of
understanding dated September 23, 1965. The two
types ol projects are often complementary in action
on lands of the flood plain subject to over bank
flooding of the main rivers. Flood control storage
dams or levees on the main river may result, in
reduction or elimination of overbank flooding of the
main river, and the flood prevention project will
deliver into the stream ponded or other excess surface
flows causing damage to crops and property on the
flood  plain. planning  and
construction of measures for both types of projects
will result in savings of structural costs and increase
benefits from the project.

This plan for agriculture would implement the
previously mentioned national policy. Initially, the
plan will be implemented by an early action program.
This early action program provides for construction
of 25 multipurpose projects, primarily for flood
prevention and drainage, proposed in Appendix XIV,
Watershed Management, in conjunction with 28
projects for flood control, as proposed in Appendix
X1, Flood Control. It is planned that basin-wide
authority for implementation of these projects for
flood prevention would be sought from Congress so
that concurrent installation of land treatment and
structural measures can be accomplished. This will
achieve maximum benefits from interrelated struc-
tural works of the combined programs.

Coordination  in

A summary of the early action projects for the
Department of Agriculture is presented in Tables 2-21
and 2-22. These projects are presented in more detail
in Appendix XIV, Watershed Management.

Expected Production Benefits

The minimum level of floodwater damage
reduction considered for cropland is such that the
hazard remaining after protection does not materially
exceed other natural risks or loss. This is often the 10
to 25-year frequency of flood occurrence. Floods of
this frequency or greater magnitude usually occur
during the winter months. The proposed level of
protection is expected to reduce damages to cropland
pasture by 85 percent and other damage classes by
approximately 60 percent, for an annual damage
reduction of $18.25 per acre.

These projects will provide needed flood pre-
vention to 160,000 acres and drainage outlet facilities
for 189,500 acres by 1980. These projects will be




TABLE 2-21. Costs and benefits of early action projects recommended for installation by 1980.

Total Average
. annual annual
Flood- NDrain-
Map Basin Project Cost water age oene. i oecumEenill g ooty
3 protection and
No. and area of protec= improve= A cost
% 8 and drainage 2
watershed project tion ment - ratio
drainage cost
2/ benefits 3/
(acres) (dollars) (acres) (acres) (dollars) (dollars)
NOOKSACK~SUMAS BASINS
10-4 1/| Middle Tribs. Nooksack 6,750 986,000 3,199 4,582 131,230 55,048 | 2.4 :
10-6 Fishtrap-Bertrand Creeks 23,914 1,854,000 13,159 13,508 L35,615 103,654 52 ¢ 1
10-7 Wwiser Lake Area 38,305 2,L4L8B,000 14,791 18,832 566,189 137,399 | 4.1 :
10-8 Lower Nooksack Tribs. 19,835 2,370,000 10,499 12,559 377,821 134,776 | 2.8 : 1
11-3 Sumas River 33,079 1,241,000 14,509 14,692 u61,%76 68,137 | 6.8 : 1
0-1 Dakota Creek 20,314 430,000 593 3,118 67,992 23,281 | 2.9 :
0-4 California Creek 14,192 471,000 1,397 3,500 87,761 25,603 | 3.4 ¢ 1}
0-5 Silver Creek 10,866 1,173,000 2 536 4,999 141,066 66,302 | 2.1 ;1
Total 167,255 10,973,000 60,883 75,790 2,269,250 614,200 | 3.7 : 1
SKAGIT=SAMISH BASINS
9-8 Gages Slough 14,419 1,107,000 9,520 7,087 243,519 60,919 | L.0 : 1
9-10 South Mt. Vernon 32,132 1,434,000 9,619 10,501 322,408 80,630 | 4.0 : |
0-14 1/| Samish River 63,716 4,862,000 23,859 24,028 754,678 271702 1.2:8 ¢ 1
0-15 Skagit Flats L1,148 | 3,234,000 31,788 28,402 921,228 IBO,ZEL' 1 2
Total 151,415 10,637,000 74,786 70,018 2,2k1,833 593,551 8 2
STILLAGUAMISH BASIN
0-21 1/| Lower Stillaguamish 8,522 980,000 5,547 5,422 17,737 54,272 | 3.2 1
0-22 Church Creek 8,060 665,000 2,732 L, b2y 116,112 7325 13 0 o
Total 16, 582 1,645,000 8,279 9,846 287,849 91597 19350
SNOHOMISH BASIN
8a  1/| Patterson Creek 12,451 392,000 667 1,426 32,978 21,282 4 1.5 1
8-4  1/| Snohomish Estuary 2 12,111,000 | 12,321 105222 | 363,787 1 120,753 ] 3.0 3 |
Total 28,210 2,503,000 12,9 11,648 396,765 142,035 | 208 3 1\
CEDAR BASIN
0-27 Swamp,Bear ,North Creeks Ll , 795 1,165,000 5,963 3,826 134,634 63,501 < RO
0-30 1/{ Evans Creek | 28,800 1,015,000 48 3,620 107,229 LTI
Total 73,595 2,180,000 9,311 7,46 241,863 118,900 [ 2.0 : 1
PUYALLUP BASIN
7-1  1/| Algona-Pacific 6,457 594,000 1,688 1,444 53,756 32,934 [ 1.6 : 1
7-3  1/| Clear Creek 8,060 1,901,000 2,364 6,587 135,302 104,621 U
0-38 Hylebos Creek 16,000 642,000 2,376 1,258 50,005 3,278 1 1508 )
0-39 Wapato Creek 6,407 979,000 3,243 1,699 68,575 53,908 i 1.3
0-40 1/| Clover Creek 88,092 856,000 4,990 | 805 éhdZO | Lo b2y | 1.6 ;1
Total 125,01 4,972,000 14,661 11,793 381,95 271,162 1% =
WEST SOUND BASINS
0=5k4 Goldsborough Creek 38,501 779,000 3,388 261 L/ 48,329 41,888 | 1.2 : 1
0-73 Chimacum 22,526 | 300,000 33751 Z,Zlg ( 101,596 | 17.327 1.8:9. 5.1
Total 60,827 1,079,000 6,763 2,97 149,925 R T TR
GRAND TOTAL E/ 632,900 [33,989,000 187,671 189,519 | 5,969,443 | 1,890,659 | 3.2 : |
1/ Part of the watershed, 3/ Amortized at 4-5/8 percent for 100 years.
2/ Base: 1967 prices, L4/ Contains $8,000 average annual benefit to
industrial areas.
S/ Acreages are unadjusted results of map

medsurements .
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TABLE 2-22. Structural measures in early action projects

Modification

Watershed of Existing Water Flood-
Map Channel  Protective Outlet Storage  Debris water Pro-  Drainage
Nuinber Watershed Name Improve. Works Struc. Facil. Basin tection Improve.

(mi.) (mi.) (no.) (no.) (no.) (acres) (acres)

0-4 California Creek 13.8 1 1,397 3,500
0-4 Dakota Creek 18.0 595 3,118
106 Fishtrap-Bertrand Creeks 37.0 6.0 2 13,159 13,508
10-4 Middle Tribs. Nooksack 6.7 5.0 1 3,199 4,582
10-7 Wiser Lake 29.0 10.1 4 14,791 18,832
108 Lower Nooksack 189 9.3 5 10,499 12,559
05 Silver Creek 16.0 5.0 1 2,736 4,999
98 Gages Slough 17.0 1 9,520 7,087
910 South Mt. Vernon 215 4 9619 10,501
0-21 Lower Stillaguamish 17.0 1.0 3 5,547 5,422
0-22 Church Creek 8.4 1.0 G 2732 4,424
84 Snohomish Estuary 15.0 11.0 3 12,321 10,222
0-27 Swamp, Bear, North Creeks 240 2 5,963 3,826
0-30 Evans Creex 16.0 2 3,348 3,620
0-38 Hylebos Creek 7.0 ;| 2,376 1,258
8a-1 Patterson Creek 8.0 667 1,426
0-39 Wapato Creek 7.0 1 3,243 1,699
0-40 Clover Creek 140 4,990 805
711 Algona-Pacific 120 1,688 1,444
7-31 Clear Creek 21.0 2,364 6,587
054 West of Shelton 50 1 3,388 261
073 Chimacum Creek 16.0 8 3 3,375 2,711
015 Skagit Flats 43.0 5.0 5 31,788 28,402
014 Sarmish Ry 65.0 5 23,859 24,028
13 Sumas River 220 1 14,509 14,692
TOTAL Puget Sound Area 4783 53.4 51 2 v 187,671 189 519

installed under existing or improved cost sharing,
with the Federal or State government bearing a share
of the cost.

It is presumed that the furst increment of a
development program to meet the needs will consist
of flood damage reduction measures. These measures
alone are estimated to increase production, through
reduction of damages and hazard, to seven CNU’s, or
to 3.25 tons of hay per acre

The benefit per acre from drainage develop-
ment was determined by crop budgets, adapted to
current average conditions. Inasmuch as 80 percent of
the cropland is used for forage production, crop
budgets for forage production were considered as
representative of the net income. The present average
forage production per acre in the Puget Sound Area is
2.33 tons of hay, or equivalent, or five CNU’s per
acre when pastured.

The present  production cost of hay on
undrained protected lands, as indicated from adapted
crop budgets (see exhibit 6) is approximately $30 per

acre. This 1967 cost is converted to adjusted nor-
malized prices (ANP) by a conversion factor of .94,
and equals $28.25. The gross value of forage produc-
tion 1s weighted by the percentage value that hay,
silage, and pasture are of total forage production
within the Area.

Experience shows that when land is drained,
the yield will average 4.65 tons, or ten CNU’s. The
production cost per acre wil increase due to the cost
of installing on-tarm dramnage facilities and the
addition of fertilizer and other practices needed for
optimum management. The production cost on
drained land is estimated to be $42 per acre (ANP),
plus the cost of drainage facilities and operation and
maintenance, amounting to $16.15 The annual cost
of drainage is computed as the amortized cost of
installation of the average of drainage groups for the
watershed.

Gross income is weighted in the same manner as
income under the undrained condition. The differ-
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ence in net income between the undrained and the
drained condition is considered as a benefit to
drainage. The average benefit attained is $16.10 per
acre.

Irngation is expected to increase the average
vield of pasture by three CNU’s. As shown in Exhibit
7, this results in a net income of $9.0S per acre over
and above all associated costs.

Impact of Plan

This report is concerned with planning the role
of agriculture in the Puget Sound Area through the
year 2020 and the agricultural plan acvanced here
seems the best. However, the future does not end in
2020. Man can make extravagant plans and be
reasonably sure many of the advances will occur; the
difficulty is in placing these things in a time frame.

We can plan that in some future year all foods
and fibers may be totally synthetic. This could be
true but in between many people are hungry.
Extending trends is a risky business, as has been
shown by many writers.!

In this setting the plan for agriculture offers
very worthwhile advantages, those of flexibility. It
offers more than this; flexibility without serious
inconvenience to the needs ¢f any segment of the
population foreseen between now and 2020. It
suggests mainly that good land be kept in agriculture;
that other developments be on the ample area not
suited for cropland but excellent for many purposes:
that the cropland be developed to retain a share of
the national agricultural production in the Area. This
plan retains and develops agriculture as a viable
indusiry in addition to the projections of other
economic growth, and the valuable environmental
and esthetic elements of open land are sustained at
little cost to the public because the agricultural
industry largely pays for the operation and mainten-
ance.

1 Among others Norman V. Peterson, American Institute oi
Planners Journal (1962,

In the face of uncertainty built into the best of
projections agriculture offers flexibility for it is open
use of land, and subject to other use development if
the future demonstrates a vital need for such develop-
ment, or if food, recreation and environmental values
can be synthesized from some other source. The plan
presented here appears to offer real advantages
through the year 2020 and beyond by virtue of its
conservative nature.

In this context a need exists for future plan-
ning-a continuing process of planning. But planning
must be participated in by the public and be assisted
by the best technical knowledge of all branches of
physical science if it is to produce best results.

The implementation of this plan will have far
reaching impact on both the social and economic
character of the Puget Sound Area. The plan provides
for development of the urban industrial sector to
accommodate 6.8 millions of people in a setting of
adequate open space. The open use of the more
productive land allows farming and forestry to
prosper and add to the economic stability of the area.

Planned development of the area at an average
density of six persons per acre for land in urban use
provides enough density to support the usual facilities
in the way of streets, sewage disposal, water supply
and power supply at nominal cost to residents, and at
the same time provides enough space to avoid
overcrowding.

The esthetic value of the Puget Sound Area will
be preserved by this plan and afford wholesome living
opportunity to the future residents.

The plan provides for enough farmland, when
fully developed, to satisfy needs based on maintaining
the present share of national production in relation to
increased national population by 2020 and provides
for special needs for industrial and urban develop-
ment during the same time period.




Exhibit 2-1. Land Capability Unit Descriptions.

Land Capability Unit 1lws02 (|lwl) consists of deep, medium, and moderately fine textured, slowly and moderately slowly
permeable soils on bottom lands and river flood plains.

Management problems are wetness and maintenance of soil productivity. Flood prevention and improved land drainage make
these soils well suited for growing hay and pasture, row crops, vegetables, forage, and small grains. The soils are
suited for continuous cropping with the use of winter cover crops and green manures. Also, they are suited for growing
hay and pasture 3 to 4 years, followed by strawberries 3 to 4 years; or hay and pasture 5 to 10 years, with row crops

1 to 2 years. Such areas, protected to reduce flood danage to a minimum, and provided with adequate drainage, will
produce high crop yields under a high level of management. Moderate water intake rates and water-holding capacities
make these soils well suited for supplemental irrigation, Some crop yields are materially increased by irrigation dur-
ing periods of low precipitation that might otherwise interrupt growth.

% ADP 7 ADP 7 ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Puyallup sicl= 0-3 22302 Sultan fsli 0-3 22302 Sumas sil, shallow 0-3 22302
Sultan sil 0-3 i Sumas sil 0-3 £ Sumas sicl 0-3 b
Sultan sil 3-8 bk Sunas sil, deep 0-3 i Sumas fsl 0-3 A
Sultan cl 0-3 a

Land Capability Unit |Iws03 (IIw2) consists of deep, well and moderately we!l drained, moderately coarse, and medium
textured soils on gently sloping river flood plains.

Management problems are wetness by overbank flow flooding and maintenance of soil productivity, The soils are well
suited for growing row crops, vegetables, vegetable seeds, strawberries, small grains, hay, and pasture, High yields
can be maintained under an intensive conservation management program. Productivity of the soils and soil structure
can be maintained under continuous cropping with the use of complete commercial fertilizers, winter cover crops, and
green manures. Also, they can be maintained by growing hay and pasture 3 to k years, followed by strawberries 3 to 4
years; or hay and pasture 5 to 10 years, followed by row crops 1 to 2 years, with winter cover crops between consecu-
tive years of row crops. Any combination of the conservation measures outlined above is designed to protect the soil
against deterioration and to provide average to high yields. Crops respond well to supplemental irrigation during
periods of low precipitation that might otherwise interrupt their growth cycle. The water intake rates are moderate
and water-holding capacities are high.

% ADP y ADP 7 ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Belfast sil 0-3 22303 Newberg sil 0-3 22303 puyallup sil 3-8 22303
Camas cl 0-3 i Nooksack sil* 0-3 i Puyallup vfsl 0-3 g
Dungeness | 0-3 i Nooksack fsl 0-3 1 Puyallup fsl 0-3 i
Dungeness sil 0-3 H Puyallup 1 0-3 S Sultan | 0-3 &
Dungeness fe<l 0-3 Ak Puyallup sil 0-3 & Sultan sil 0-3 a8
Edgewick sil 0-3 i

Land Capability Unit 11wsOh (11w3) consists of deep, medium and moderately fine textured soils, with slowly and moder-
ately slowly permeable, fine textured subsoils. The soils occur on gently sloping alluvial flood plains and low
terraces.

Management problems are wetness and maintenance of soil productivity. Flood prevention and improved land drainage are
essential for growing row crops, vegetables, forage, small grains, hay, and pasture. These soils are suited for con-
tinuous cropping with the use of complete commercial fertilizers, winter cover crops, and green manures, also, they
are suited for growing hay and pasture 3 to 4 years, with strawberries 3 to 4 years, or hay and pasture 5 to 10 years,
followed by row crops 1 to 2 years, with winter cover crops between successive years of row crops. High crop yields
are produced under a high level of conservation management on areas provided with drainage required by specific crops,
with protection against flooding and sediment damages. Crops respond well to careful supplemental irrigation during
periods of low precipitation. Overirrigation may aggravate the drainage problem and cause reduction of crop yields,
particularly for those crops which require good drainage to depths of 20 inches or more.

* ADP 7/ ADP 7 ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Chehalis | 0-3 22304 Maytown | 0-3 22304 Samish sil 0-3 22304
Chehalis sil, mottled 0-3 i Nookachamps sicl 0-3 a Shuwah sicl 0-3 £
Chehalis sicl, 4 0-3 4 Nookachamps sil 0-3 b Skokomish sil 0-3 \
Cokedale sil/Puyallup 0-3 i Puget sicl* 0-3 i, Snohomish sicl 0-3 W
Cokedale sil 0-3 £ Puget cl 0-3 L. Snohomish 1 0-3 '
Cokedale | 0-3 L Puget | 0-3 3 Snohomish sil 0-3 L
Lummi sil 0-3 L3 Puget sil 0-3 e Snohomish fs}) 0-3 "
Lummi fsi 0-3 L Puget fsl 0-3 i Snohomish Ifs 0-3 us
Maytown sil 0-3 ’s Puget vfsl 0-3 Y Snohomish sic 0-3 &
Maytown sicl 0-3 L Samish sicl 0-3 Ly

Land Capability Unit 1Iws06 (11wh) consists of deep, very poorly drained organic soils formed from sedges, woody and
other organic materials in closed basins of bottom lands and uplands.

Organic soils have continuing wetness and soil management problems. Where drained, the soils settle about 1 inch per
year. Generally, drained and fertilized organic soils are highly productive and well suited for growing hay and pas-
ture, row crops, vegetables, and forage crops. These organic soils are well suited for irrigation. Their water intake
rates are moderate and their water-holding capacities are high,

% ADP % ADP % ADP
Mapping Unit Slope  Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Carbondale muck 0-3 22306 McMurray peat 0-3 22306 Semiahmoo muck 0-3 22306
Mukilteo peat 0-3 3 Rifle peat 0-3 -




Land Capability Unit 1Iws09 (11w5) consists of medium and moderately coarse textured somewhat poorly drained soils with
slowly permeable subsoils occurring on gently sloping terraces.

Management problems in the use of this group are primarily, wetness, and secondarily, soils. ({mproved land drainage *
provides an environment suited for growing grasses and legumes for hay and pasture, silage, small grains, vegetables,
hops, and cane berries. These soils are suited for continuous cropping, with the use of winter cover crops and green
manure. They are also suited for growing hay and pasture 5 to 10 years, followed by row crops | to 2 years, with
winter cover crops between successive years of row crops, or hay and pasture 5 to 10 years followed by cane fruits
with annual cover crops 7 to 10 years. (rop yields are moderate to high under a high level of management. The soils
are well suited for sprinkler irrigation, and irrigation during the dry summer season materially increases crop
yields.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Orting 1= 0-3 22309 orting sl 0-3 22309 Sultan sil, 0-3 22309

shal low/Buckley

Land Capability Unit fiwsiZ2 (1iwb) consists of gently sloping upland terraces which have a problem of wetness due to
ponding. They have silt loam surfaces and sandy loam subsoils overlying dense clay marine and glacial sediments.

Management problems in the use of this group are primarily, wetness, and secondarily, soils. Except in low wet areas,
the soils are well suited for growing grass and legumes for hay and pasture and for growing alfalfa. They are fairly
well suited for growing small grains and vegetable crops. The soils are well suited for continuous cropping, provided
green manures are used during winter seasons. They are suited for growi’.g hay and pasture 5 to 10 years, followed by
row crops ) to 2 years, with winter cover crops between successive years of row crops. Crop yields are moderate to
moderately high under a high level of conservation management,

p2 ADP % ADP y 4 ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Coupeville | 0-3 22312 Coupeville sil 0-3 22312

Land Capability Unit 11501 (ilsl) consists of moderately deep and medium textured soils on nearly level to gently
sloping uplands. The soils have a high content of volcanic ash.

Maintenance of soil productivity is the primary conservation management problem on the soils of this unit, The soils
are well suited for growing strawberries, cane berries, vegetables, row crops, bulbs, small grains, forage, alfalfa,
grasses and legumes for hay and pasture, and wood crops. The soils are suited for continuous cropping when winter
cover crops, green manures, all available barnyard manure, and complete commercial fertilizers, are used, Also, they
are suited for growing hay and pasture 3 to 4 years with strawberries 3 to 4 years, or hay and pasture 5 to 10 years
followed by row crops, vegetables, or bulbs | to 2 years, with winter cover crops between Successive years of row
crops; or hay and pasture 5 to 10 years followed by cane fruits with annual cover crops 7 to 10 years. Crop yields
are moderate to high under an intensive conservation management program.

- ADP 4 ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Cinebar sil 0-~3 23001 Giles sil 3-8 23001 salal sil 0~3 23001

Giles sil 0-3 G

Land Capability Unit I1sw02 (I1s2) consists of gently sloping, deep terrace soils, with medium and moderately coarse
textured surfaces and moderately fine textured subsoils.

Conservation management problems on this group of soils are maintenance of productivity and slight internal wetness
The soils are suited for growing grass and legumes, small grains, potatoes, strawberries, cane berries and wood crops.
They are suited for continuous cropping by using winter cover crops, green manures, all available barnyard manure, and
complete commercial fertilizers. Also, they are suited for growing hay and pasture, grass and legumes, 3 to 4 years
followed by strawberries 3 to 4 years, or hay and pasture 5 to 10 years followed by row crops, potatoes, or bulbs | to
3 years, with winter cover crops between successive years of row crops, or cane fruits with annual cover crops 7 to 10
years. C(rop yields are moderate to high under an intensive conservation management program. Windthrow is a moderate
hazard to woodicnds on these soils because of the dense silty clay loam subsoils which prevent root penetration to
depths sufficient to support the trees. Crops grown on these soils respond well to treatment of barnyard manure and
complete commercial fertilizers mixed to meet the requirements for specified crops. (ime applications may be bene-
ficial to establishment and maintenance of the legumes and lequme-grass mixtures.

# ADP % ADP ¥ ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Agnew [ 0-3 23202 Agnew fs) 3-8 23202

Land Capability Unit 11sw03 ()11s3) consists of moderately deep, well drained moderately coarse textured soils on
gentle slopes.

The conservation management problems are maintenance of productivity and local internal wetness, The soils are well
suited for growing strawberries, cane berries, vegetables, peas, row crops, buibs, small grains, forage, grasses and
lequmes for hay and pasture, and wood crops. These soils are suited for continuous cropping when winter cover crops,
green manures and all available barnyard manure and complete commercial fertilizers are used. Also, they are suited
for growing hay and pasture 3 to 4 years with strawberries 3 to 4 years; or hay and pasture 5 to 10 years with row
crops, vegetables, peas or bulbs | to 2 years, or cane fruits with annual cover crops 7 to 10 years. C(rop yields are
moderate under an intensive conservation management program. Generally, most of these soils are under cultivation and
are not used for wood crops. |If they should be used for wood crops their production would be orly moderate, Other
crops grown on these soils respond well to treatment of barnyard manure and complete commercial fartilizers mixed to
meet the requirements for specified crops. Lime applications may be beneficial to the establishment and maintenance
of legumes and legume-grass mixtures.
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Land Capability Unit 1Isw03 (I1s3) (Con.)

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope Code
Ebeys sl 0-3 23203 Ebeys sl 3-8 23203

Land Capability Unit IllewOl (Illel) consists of deep and moderately deep, moderately well drained glacial terraces on
undulating topography. Their surfaces are medium textured, their subsoils are medium to moderately fine textured, and
their substrata are camented very gravelly sandy loams or sands.

The conservation management problems are primarily erosion control and drainage of low, wet areas. The soils are well
suited for growing row crops, vegetables, strawberries, small grains, forage, grasses, lequmes and wood crops. Ade-
quate protection against accelerated erosion, maintenance of soil structure and productivity may be accomplished by
growing grass and legume cover for 4 to 5 years, followed by | to 4 years of row crops, with winter cover crops be-
tween successive years of row crops, hay and pasture 3 to 4 years with strawberries 3 to 4 years, or hay and pasture

5 to 10 years with row crops | to 2 years. Crops grown on these soils produce average to high yields. The crops
respond well to use of available barnyard manure with complete commercial fertilizer mixed to meet specific crop
needs. Lime and fertilizer requirements for establishment and maintenance of crops can be determined by soil tests,
Crops grown on soils of this management unit respond well to irrigation. The soil water intake rates are moderate,
and their water-holding capacities are low. These soils have a good site iadex rating for growing Douglas-fir. Wind-
throw is a moderate hazard on these moderately deep soils over cemented glacial till. Douglas-fir saplings have
severe competition from deciduous trees and brush unless the site is intensively managed.

% ADP % ADP 7 ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Alderwood | 0-8 31201 Cagey sl 0-8 31201 Coveland sil 0-8 31201
Alderwood sil 0-8 H Cagey sil 0-8 H Kitsap 1 3-8 !
Cagey gfsl 3-8 $t Coveland | 3-8 i Kitsap sil: 3-8 g
Cagey gl 0-8 A Coveland gl 3-8 L Nesika | 0-8 "
Cagey gsl 0-8 £ Coveland gsil 3-8 L4 Roche | 0-8 #
Land Capability Unit Illew03 (Ille2) consists of moderately deep, moderately well drained glacial terrace soils on un-

dulating and rolling topography. Their surfaces consist of loams, gravelly loams and sandy loams; their subsoils are
gravelly loams and silty clay loams; and their substrata are dense or cemented gravelly loams, silts and clays.

The soils are well suited for growing grasses, legumes, small grains, potatoes and wood crops. Adeqguate protection
against accelerated erosion, maintenance of soil structure and productivity may be accomplished by growing grass and
legume crops 4 to 5 years, followed by | to 4 years of row crops, with winter cover crops between successive years of
row crops, hay and pasture 3 to 4 years with strawberries 3 to 4 years; or hay and pasture 5 to 10 years with row crops
| to 2 years. Crops grown on these soils produce average to high yields. Crops respond well to irrigation during
periods of low precipitation.

% ADP % ADP 7 ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Agnew sl 8-15 31203 clallam gl 3-8 31203 Clallam | 3-8 31203
Land Capability Unit Il1les02 (Ille3) consists of moderately deep and deep, medium and moderately fine textured, well
drained soils formed on gently sloping glacial upland terraces. The substratum is compact glacial till or sandstone.

Conservation management problems are primarily, erosion control, and secondarily, maintenance of soil productivity.
The soils are well suited for growing row crops, vegetables, strawberries, .mall grains, forage, grasses, legumes,
and wood crops. Adequate protection against accelerated erosion, maintenance of soil structure and productivity can
be accomplished by growing grasses and legumes 5 to 10 years, followed by | to 4 years of row crops with winter cover
crops between successive years of row crops; or grasses and legumes 3 to 4 years with strawberries 3 to 4 years.
Crops grown on these soils produce average to high yields, and respond well to irrigation during seasons of low pre-
cipitation. Suitability of the soils for growing Douglas-fir is good to very good, with site indexes ranging from
130 to 170. Brush competition is moderate, Susceptibility to windthrow is slight on the deep soils and moderate on
soils 20 to 30 inches deep. Generally, logging equipment limitations are only moderate.

% ADP p A ADP / ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Cathcart |+ 3-8 31302 Cathcart gsil 3-8 31302 Sauk | 3-8 31302
Cathcart cl 3-8 L pelphi gl 8-i5 " Saxon sil 3-8 o
Cathcart fsl 3-8 4 Giles 1 3-8 LU Wickersham shaly sil 3-8 B

Land Capability Unit Ililwelb (I1iwl) consists of somewhat poorly drained and medium textured soils with compact, fine
textured subsoils and substrata,

Conservation management problems are primarily wetness, and secondarily, erosion, These soils, where drained, are
well suited for growing grasses, legumes, small grains, forage, annual row crops, and strawberries. Adequate soil
protection may be attained by growing grass and legumes 5 to 10 years with | or 2 years of oats; grass and legumes

b or 5 years with not more than 3 to 4 years of forage (corn), or row crops and winter cover crops between successive
years of row crops. Crop yields are moderate under a conservation management program. Crops respond well to applica-
tions of manures and complete commercial fertilizers mixed to meet the requirements of each crop. The fertilizer and
lime requirements of these soils may best be determined by soil tests. Crops respond well to supplemental irrigation
during periods of low precipitation. Excess water caused by overirrigation may cause crop damage by waterlogging of
the root zone above the restrictive zone., Likewise, a waterlogged soil may cause seep spots to develop in low lying
areas by water movin. laterally over restrictive layers, The problem may be corrected by reducing water applications,
but should the prol lem extend over a wide area, correction may be by water interception ditches and tile to provide
extra drainage capacity to promptly dispose of the excess water. Soils of this management unit are very well suited
for growing Douglas-fir. However, they have moderate to severe equipment |limitations due to seasonal wetness when the
solls may become quick. Windthrow may be a moderate to severe hazard where depths over dense glacial till are 24 to
36 inches.

2-51




———

tand Capability Unit 1llwelb6 (I1iwl) (Con.)

% ADP %o ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
whatcom sil® 0-8 32116 Bow gsil 0-8 32116

Land Capability Unit Illwel? (11lw2) consists of upland terrace soils that are moderately shallow to shallow (12 to 36
inches deep), and poorly to somewhat poorly drained. The soils have medium and moderately coarse textured surfaces,
and moderately coarse to moderately fine textured subsoils which overlie dense glacial till.

The primary conservation management problem is wetness, and the secondary problem is stabilization against erosion.
The soils are suited for growing grasses, legumes, small grains, strawberries, and cane berries. They may be ade-
quately protected against erosion losses and deterioration by growing grass and legumes 4 to 10 years with | or 2
years of small grains, grass and legumes 3 to 4 years with strawberries 3 to 4 years, or grass and legumes 5 to 10
years with cane fruits, and winter cover crops 7 to 10 years. Under a high level of conservation management, yields
on these soils are moderate to high. The soils are suitable for irrigation during periods of low precipitation.
Without drainage, these soils are best suited for growing wetland grasses and legumes, with small grains used period-
ically as cleanup crops. The soils, with site index ratings ranging between 140 and 160, rate as good for Douglas-fir
production. Equipment limitations are moderate to severe, The soils may become quick when they are wet, therefore,
the use of logging equipment may be limited to periods when the soils are not saturated. Logging equipment moving
over saturated soils destroys soil structure, which results in slower drainage and causes a soil-moisture-air environ-
ment better suited for brush species than for regeneration of Douglas-fir,

% ADP 7 ADP / ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Enumclaw 1 3-8 32117 Kapowsin gl 3-8 32117 Kapowsin gsl 3-8 32117

Kapowsin gcl- 3-8 o

Land Capability Units I1lws01, 02 (11Iw3) consist of moderately deep, well drained and somewhat excessively drained
bottom lands subject to periodic overbank flow flooding and sedimentation. Their surfaces consist of medium to moder-
ate or moderately fine textures.

The primary conservation management problem is overbank flow flooding, and the secondary problem is maintenance of
soil productivity. The soils are well suited for growing grasses, legumes, alfalfa, pole beans, sweet corn, straw-
berries, and cane berries. High yields can be maintained under an intensive conservation management program. Produc-
tivity and protection of these soils can be attained by continuous row cropping with winter cover crops between
successive years of row crops; growing grass and legumes 4 to 10 years, followed by 1 to 4 years of row crops, with
winter cover crops between successive years of row crops; growing grasses and legumes 5 to 10 years, with strawberries
3 to b years, or by growing grasses and legumes 5 to 10 years, with cane fruits and winter cover crops 7 to 10 years,
Any combination of the above outlined conservation measures is designed to protect the soil against deterioration and
to provide everage to high yields. |Irrigation during periods of low rainfall promotes continued crop growth and in-
creases production. Crops respond well to the use of all available barnyard manure, and to the use of complete com-
mercial fertilizers mixed to meet specific =rop needs. The fertilizer requirements for crops on each soil depend

upon past management.

% ADP / ADP ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit S lope Code
Belfast fsi 0-3 32301 Edgewick fsl 0=3 32301 Kline 1 0-3 32302
Belfast sl 0-3 L Eld sil 0-3 ki Kline 1 3-8 "
Belfast sil 0-3 2] Eld | 0-3 32302 Kline sil 0-3
Camas gl 0-3 LY Eld gl 0-3 W Newberg fsl 0-3 32301
Cokedale sl 0-3 I Eld sicl 0-3 [ Newberg | 0-3
Cokedale sicl/Puyallup 0-3 L Kline gl 0-3 B Puyallup fsl 0-3 :
Dungeness fsl, shallow 0-3 " Kline gl 3-8 L Puyallup sl 0-3 ¢
Edgewick vfsl 0-3 2

Land Capability Unit (lIws03 (IfIwh) consists of nearly level, deep and moderately deep (20-40 inches), medium, mod-
erately fine, and moderately coarse textured bottom land soils. Their surfaces consist of medium to moderately fine
textures which are medium to strongly acid.

Conservation management problems are primarily, wetness due to flooding by streambank overflow, and secondarily, soil
productivity maintenance. Flood prevention and improved land drainage make these soils fairly well suited for growing
row crops, vegetables, peas, sweet corn, grasses, legumes, and small grains. The soils can be protected against de-
terioration and productivity can be maintained by continuous row cropping with winter cover crops between successive
years of row crops; growing grasses and legumes 4 to 10 years followed by row crops | to 4 years, with winter cover
crops between successive years of row crops, growing grasses and legumes 3 to 4 years with strawberries 3 to 4 years,
or growing grasses and legumes 5 to 10 yearc with cane friits and winter cover crops 7 to 10 years. (rop yields are
moderately high under such a system of conservation management. |Irrigation is well suited to these lands during
periods of low precipitation,

% ADP % ADP i ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Cokedale sicl 0-3 32303 Maytown fsl 0-3 32303 Puyallup s1/Buckley 0-3 32303
Lummi sicl* 0-3 o Nuby sil 0-3 Ly substrata material
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Land Capability Unit 11lwsOk (I11w5) occurs on gently sloping to gently undulating topography with slope gradients
ranging between | and 8 percent. The surface soils consist of medium and moderately coarse textures with a reaction
which ranges from pH 5.6 to 6.5, The substrata consist of moderately coarse dense basal till,

Conservation management problems are primarily, wetness, and secondarily, soil productivity mairtenance. The soils
are suited for growing grasses, legumes, small grains, peas, and strawberries. The land may be protected against de-
terioration by growing grasses and legumes 4 to 10 years, followed by row crops 1 to 4 years, with winter cover crops
between successive years of row crops; grasses and legumes 3 to 4 years with strawberries 3 to b years, or grasses and
legumes, 4 to 10 years followed by small grains or forage crops 1 to 4 years, with winter cover crops between succes-
sive years of row crops. These soils are suitable for sprinkler irrigation during periods of low precipitation.

Crops respond well to irrigation. Supplemental irrigation during periods of moisture deficiencies, whe.e fertilizers
are used, will usually increase crop yields to near their potential.

% ADP % ADP 7 ADP

Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code

San Juan gsl, 3-8 32304 San Juan 1, 3-8 32304 Sequim cl 0-3 32304
moderately deep moderately deep Sequim gl 0-3 i

Land Capability Unit 111ws05 (I11Iwb) consists of poorly drained, moderately shallow (20 to 30 inches), moderately fine
textured bottom land soils on nearly level topography. The soils have medium to strongly acid silt loam, clay loam
and silty clay loam surfaces, with silty clay loam, ciay loam and clay subsoils overlying ciay substrata.

The primary conservation management problem is wetness, and the secondary problem is maintenance of soil productivity.
These soils are best suited for growing grasses, legumes, corn, peas and broccoli. Yields are moderate, and limited
by wetness and shallow rooting depths. Soils of this land class can be ad quately maintained by growing grasses and
legumes 4 to 10 years, followed by small grains 1 or 2 years, grasses and legumes 5 to 10 years with row crops (corn,
peas or broccoli) 1 to 2 years, including a winter cover crop between successive years of row crops. Crop yields are
moderate under a high level conservation management program. Without drainage, the soils are best suited for growing
wetland grasses and legumes. Sprinkler irrigation during dry summer periods materially increases crop production.
Supplemental irrigation during periods of moisture deficiencies, where fertilizers are used, will usually increase
crop yields to near their potential.

% ADP % ADP ' ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Alluvial soils, 0-3 32305 Wapato cl 0-3 32305 Wapato sil-Galvin 0-3 32305
undifferentiated Wapato sil 0-3 M sil complex
Issaquah sil 0-3 . Wapato sicl 0-3 &N Woodinville sil 0-3 A
Sammamish silw* 0-3 &
Land Capability Unit |1Iws08 (IlIw7) consists of moderately shallow, poorly drained soils with iron cemented subsoils

which occur on nearly level basin-like topography of glacial outwash terraces.

Conservation management problems are primarily, wetness, and secondarily, maintenance of soil productivity. where
drained, the soils are suited for growing grasses, lequmes, small grains, silage, and strawberries. Conservation meas-
ures necessary to maintain soil structure and productivity consist of growing grasses and legumes 3 to L4 years, with
strawberries 3 to 4 years; grasses and legumes 4 to 5 years, with silage and forage crops 1 to 2 years, annual green
manure crops between successive years of silage crops;, or grasses and legumes 5 to 10 years with small grains 1 year.
Crop yields range from moderately low to moderately high under a conservation management program. Limestone, available
barnyard manure, and complete commercial fertilizers are beneficial in establishing and maintaining crops on these
soils. Crops respond weli to supplementzl irrigation during the dry summer season. Irrigation during periods of mois-
ture deficiencies, where feriilizers are used, will usually increase crop yields to near their potential.

% ADP % ADP / ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
custer fsl 0-3 32308 Fdmonds=-Tromp sil 0-3 32308 Tromp-Tisch fsl 0-3 32308
Custer sl 0-3 L Giles=Tromp sil 0-3 ! comp lex
Custer sil 0-3 1 Hale sil 3-8 Ly Tromp-Custer sil 0-3 "
Edmonds | 0-3 ” Hale-Norma sil 0-3 i Tromp-Edmonds sil 0-3 o
Edmonds sil 0-3 28 Tromp sil 0-3 i comp lex
Edmonds s ¥ 0-3 s Tromp fsl 0-3 " Tromp-Woodlyn sil 0-3 LA
Edmonds fsl c-3 L, Tromp sicl 0-3 5 Woodlyn sil 0-3 "

Land Capability Unit 111ws09 (111w8) consists of moderately deep (20 to 36 inches), poorly drained soils, which occur on
basin-like topography with slopss of less than 5 percent.

The primary conservation maragemci i problem is wetness, and the secondary problem is maintenance of soil productivity.
Where drained, the soils are suited for growing grasses and legumes for hay and pasture, and for the production of si-
lage. Under a high level of conser ation management, yields are moderate. C(onservation measures required to maintain
production consist of growing grasses and legumes for hay and pasture 5 to 10 years, with small grains or row crops to
reestablish grasses and legume stands, | tu 2 years, Where drained, and during periods of low precipitation, these
soils are su?!ed for sprinkler irrigation, Supplemental irrigation, where fertilizers are used, will usually increase
crop yields to near their potential,

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapoing Unit Slope Code Mapping Unit Slope Code
Galvin sil 0-3 32309 Norma-Hale sil’ 0-3 32309 Norma sil 3-8 32309
Galvin sicl 0-3 o Norma 1% 0-3 4 Norma sic 0-3 o
Norma-Cagey sil c-3 " Norma | 3-8 Lo Norma sicl 0-3 "
Norma cl 0-3 Ly Norma s| 0-3 " Orting gsl 0-3 it
Norma fs) 0-3 " Norma sil 0-3 2
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Land Capability Unit 11Iws10 (I1Iw9) consists of moderately shallow soils 20 to 40 inches deep, which occur on nearly
level basin topography with slope gradients of less than 3 percent.

Management problems are wetness and maintenance of soil productivity. The soils are best suited for growing grasses
and legumes for hay and pasture, or for the production of forage in the form of silage. Conservation measures for
maintaining the land consist of growing hay and pasture 5 to 10 years with | or 2 years of small grains, or hay and
pasture (grasses and/or legumes) 5 to 10 years, with not more than 3 or 4 years of peas or corn, including cover crops
between successive years of row crops. Without drainage, soils of this management group are suited for growing wet-
land grasses and legumes. The soils are suitable for sprinkler irrigation during periods of low precipitation, and
supplemental irrigation during periods of moisture deficiencies, where fertilizers are used, will usually increase
crop yields to near their potential.

% ADP % ADP % ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Bellingham cl 0-3 32310 Buckley=-Enumc law | 0-3 32310 Labounty-McKenna 0-3 32310
Bellingham fs| 0-3 Li, Clackamas sicl 0-3 (7 sicl complex
Bellingham 1 0-3 = Clipper sicl 0-3 It Mckenna sicl 0-3 b5
Bellingham sil 0-3 o Coveland | 0-3 b Rifle (McMurray) peat- 0-3 u
Bellingham sil 3-8 L Coveland gl 0-3 U Bellingham sicl
Bellingham sicl* 0-3 L Coveland gsil 0-3 I (called complex
Bellingham sicl 3-8 ) Coveland sil 0-3 " peat)
Buckley | 0-3 L Everson sil 0-3 ki Tisch sil 0-3 e
Buckley sil 0-3 Lo Everson fsl 0-3 A Tisch sicl 0-3 v

Land Capability Unit Iilwsll (I1Iwl0) consists of poorly and imperfectly drained soils 20 to 30 inches deep, underlain
by dense glacial clay basal till. The soils occur on nearly level topography with slope gradients of less than 3
percent.

Management problems are wetness and maintenance of soil productivity. These soils are best suited for growing grasses
and legumes for hay and pasture, or for the production of forage in the form of silage. Adequate conservation meas-
ures for protection against deterioration may be attained by growing hay and pasture for 5 years, with | or 2 years of
oats; or hay and pasture 4 to 5 years, with not more than 3 to 4 years of peas or corn, including winter cover crops
between successive years of row crops. Without drainage, these soils are suited for growing wetland grasses and leg-
umes. The soils are suitable for sprinkler irrigation during periods of low precipitation, and supplemental irrigation
during periods of moisture deficiencies, where fertilizers are used, will usually increase crop yields to near their
potential,

% ADP 7 ADP % ADP

Mapping Unit Slope Code Mapping Unit Slope _Code Mapping Unit Slope _Code

Bow gsil, low 0-3 32311 Casey sil 0-3 32311 Hemmi sil 0=3 32311
rainfall phase

Land Capability Unit Illws12 (I1Iwll) consists of upland terrace soils which generally are moderately shallow (20 to

30 inches deep), and poorly to somewhat poorly drained. The soils occur on gently sloping topography with slope gradi-
ents of less than 3 percent. They have medium, moderately fine and moderately coarse textured surfaces, and moderately
coarse to moderately fine textured subsoils which overlie dense glacial till or clay substrata.

Management problems are wetness and maintenance of soil productivity. The soils are suited for growing grasses and
legumes for hay and pasture, silage, and strawberries. Adequate protection against deterioration from erosion and
fertility depletion can be attained by growing grasses and legumes 4 to 10 years, with small grains | to 2 years, or
grasses and lequmes 5 to 10 years, with row crops (peas or corn) not more than 3 to 4 years, and winter cover crops
between successive years of row crops. Without drainage, these soils are best suited for growing wetland grasses and
legumes. The soils are suitable for sprinkler irrigation during seasons ~f low precipitation, and supplemental irriga-
tion during periods of moisture deficiencies, where fertilizers are used, will usually increase crop yields to near _.-*
their potential. 3

& ADP % ADP 4oe="""ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Cagey gfsl 0-3 32312 Enumclaw fsl 0-3 32312 Labourity sl =" 0-3 32312
Cagey gsl 0-3 i/ Enumclaw gs|l 0-3 L Nesika 1 0-3 HE
Cagey sil-Norma sicl 0-3 L Kapowsin gl {2t o Puyal lup-Buckley fsl 0-3 =
comp lex Kitsap sil 0-3 4 waddell sicl 0-3 2
Enumclaw | 0-3 B
Land Capability Unit 111501 (IlIs1) consists of glacial terraces and alluvial fans with nearly level to unduiating

topography (0-8 percent slopes). The soils have loam and silt loam surfaces, and loam, sandy loam or loamy sand sub-
soils overlying sands, gravelly sands or shale substrata.

The primary management problem is maintenance of soil productivity. The soils are suited for growing grasses, legumes,
small grains, corn, potatoes, strawberries, and cane fruits. Adequate protection against soil deterioration can be at-
tained by growing grasses and legumes 5 to 10 years with | or 2 years of small grains, grasses and lequmes 4 to § years
with not more than 3 to 4 years of row crops, potatoes or corn, and winter cover crops between successive years of row
crops; grasses and legumes 3 to 4 years, followed by strawberries 3 to 4 years; or grasses and legumes 5 to 10 years
followed by cane fruits, with winter cover crops ] to 10 years. Crop yields are moderate under a conservation manage-
ment program, Crops respond well to applications of manure and complete commercial fertilizers mixed to meet the re-
quirements of each crop. Supplemental irrigation during periods of moisture deficiencies, where fertilizers are used,
will usually increase crop yields to near their potential.

% ADP % ADP % ADP
in it Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Gilligan | 0-3 33001 Indianola 1 3-8 33001 Wickersham shaly 1 0-3 33001
Gilligan gl 0-3 5 Kickerville sil 3-8 Y Wickersham shaly | 3-8 S
Gilligan sil 0-3 L3 Lynden 1% 0-3 L Wickersham shaly sil 0-3 w
Gilligan sil, shallow 0-3 H Lynden | 3-8 “




Land Capability Unit 111506 (111s2) occurs on glacial outwash terraces with nearly level topography in a climatic zone
having 15 to 20 inches of annual precipitation. It has a loamy fine sand surface, and a slightly acid (pH 6.1-6.5)
loamy fine sand subsoil over a loose, loamy sand substratum,

The primary problem is soil management. The soil is suited for growing grasses, legumes, alfalfa, small grains, peas,
potatoes, forage crops, strawberries, and cane fruits. The soil structure and soil productivity can be maintained by

growing one or a combination of the following crops: grasses and legumes for 4 to 10 years followed by row crops | to
4 years, with winter cover crops between successive years of row crops; grasses and legumes 5 to 10 years, with | or 2
years of small grain, grasses and legumes 3 to 4 years, with strawberries 3 to 4 years, or grasses and legumes 5 to 10
years, with cane fruits and winter cover crops 7 to 10 years. Crop yields are moderate under a conservation manage -

ment program. This soil responds well to sprinkler irrigation, and supplemental irrigation during periods of moisture

deficiencies, where fertilizers are used, will usually increase crop yields to near their potential.
P2 ADP
Mapping Unit Slope _Code
Dick Ifs 3-8 33006

Land Capability Unit 111s08 (111s3) consists of deep, and well to moderately well drained soils with surfaces and sub-
soils of medium to strongly acid loams and silt loams. Their substrata consist of medium acid silt loams, silty clay
loams, and fine sandy loams.

Management problems are maintenance of soil productivity, and wetness. The soils are well suited for growing straw-
berries, cane berries, vegetables, row crops, bulbs, small grains, forage, alfalfa, grasses and legumes for hay and
pasture, and wood crops. They are suited for continuous cropping when winter cover crops, green manures, all avail-
able barnyard manure, and compiete commercial fertilizers are used. Also, they are suited for growing hay and pasture
3 to 4 years; strawberries 3 to 4 years, hay and pasture 5 to 10 years, with row crops, vegetables, or bulbs | to 2
years, or cane fruits with annual cover crops 7 to 10 years. Crop yields are moderate to high under an intensive con-
servation management program. The wood crop productive potential is moderate to high. Lime applications may be bene-
ficial to establishment and maintenance of legumes and legume-grass mixtures. Supplemental irrigation during periods
of moisture deficiencies, where fertilizers are used, will usually increase crop yields to near their potential.

% ADP / ADP ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Giles 1+ 0-3 33008 Giles fsl 0-3 33008 Sauk | 0-3 33008
Giles sil (g subsoil) 3-8 f salal fsl 0-3 L Winston gsl 0-3 7
Land Capability Unit |11sw09 (lIlsk) consists of moderately well drained, moderately deep glacial terraces on nearly

level to undulating topography, with 0 to 8 percent slopes. The soils consist of loam, gravelly loam, and aravelly
sandy loam, and the subsoils consist of moderately to strongly acid gravelly sandy loam, silty clay loam, or silty
clay. The substrata are gravelly sandy loam, silty clay, sandy clay, or sandy clay loam cemented glacial till.

Management problems are maintenance of soil productivity, and wetness. Wetness is caused by flooding due to ponding
during periods of excess precipitation. The soils are well suited for growing grasses, legumes, small grains, straw-
berries, cane fruits, and wood crops. Crop yields under a conservaticn management program are moderate to high, The
land can be maintained against deterioration of soil and production can be maintained by growing grasses and legumes

4 to 10 years followed by | to 4 years of row crops, with winter cover crops between successive years of row crops,
grasses and legumes 3 to 4 years, with strawberries 3 to 4 years; arasses and legumes 5 to 10 years, with cane fruits
and winter cover crops 7 to 10 years; or, grasses and legumes 4 to 10 years, followed by | to 2 years of small grains.
Sprinkler irrigation is well suited to these soils, and supplemental irrigation during periods of moisture deficiencies,
where fertilizers are used, will usually increase crop yields to near their potential.

% ADP ADP p ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Alderwood gl 0-3 33209 Roche gl 0-3 33209 waddell 1 3-8 33209
Cloguallum | 3-8 U Roche gl 3-8 L Waddell gl 3-8 b
Roche | 0-3 e Roche gsl 3-8 Ly waddell gl 8-15 "

Land Capability Unit Ivew03 (IVel) consists of moderately deep (20-36 inches), moderately well drained, moderately
coarse, medium and moderately fine textured soils on glacial terraces, in a climatic zone having 20 to 30 inches of
precipitation annually.

The primary problem is erosion control, and the secondary problem is flooding by ponding. Generally, the ponding ap-
pears as seeped areas on slopes or in small depressions. The soils are well suited for growing grasses, legumes, small
grains, alfalfa, cane fruits and grapes. The land can be protected against deterioration from erosion, and fertility
and productivity can be maintained, by growing grasses and legumes 4 to 10 years, with | or 2 years of small grains, or
grasses and legumes 5 to 10 years followed by cane fruits or grapes 7 to 10 years, with winter cover crops between
rows, Crop yields are moderate under a conservation management program. The soils are well suited to sprinkler irri-
gation, and supplemental irrigation during periods of moisture deficiencies, where fertilizers are used, will usually
increase crop yields to near their potential. The rotations indicated above are adequate to prevent sediment sources,
to protect soils against erosion losses, and to protect water quality in the streams.

% ADP % ADP % ADF
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Clallam gs! 3-8 41203 sinclair gfsl 8-15 41203 Swantown | 8-15 41203
Elwha | 8-15 L Sinclair shotty |+ 8-15 o whidbey gsl 8-15 w
Sinclair gl 8-15 Lo Sinclair shotty cl 3-8 #




Land Capability Unit IVewl2 (1ve2) consists of soils with loam, silt loam and silty clay loam surfaces, and silty clay
loam subsoils, and their substrata consist of cobbly and gravelly clay, and silty clay dense basal till. The soils
occur on rolling topography with slope gradients of 3 to 15 percent.

The primary management problem is control of erosion and sediment, and the secondary problem is wetness. These soils
are well suited for growing grasses, legumes, small grains, and wood crops. Protection against soil deterioration can
be accomplished by crop rotations which consist of growing grasses and legumes for hay and pasture 5 to 10 years, with
oats or other small grains one year as a cleanup crop prior to reestablishing desired grasses and legumes. Yields are
moderate to high under a conservation management program. Crops respond well to applications of manures and complete
commercial fertilizers. Sprinkler irrigation is fairly well suited to these soils. Supplemental irrigation during
periods of moisture deficiencies, where fertilizers are used, will usually increase crop yields to near their potential.
The above rotation will prevent sources of sediment, and will help to maintain the desired water quality of the streams.

* ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope Code
Bow cl 8-15 Wi212 Bow sicl 8-15 L1212 McKenna | 8-15 41212
Bow gl 3-8 i Bow sil 3-8 A Stossel cl 8-15 "
Bow gl 8-15 A Bow sil 8-15 i whatcom sil* 8-15 Ly
Bow | 8-15 " Casey fsl 8-15 " whatcom sil-McKenna 3-8 "
Bow sicl 3-8 8 Casey | 8-15 i sil complex

Land Capability Unit IVewlh (lve3) consists of moderately deep and imperfectly drained soils on old glacial terraces
with rolling topography. Their slope gradients range between 3 and 15 percent. The surface soils are silt loams and
silty clay loams, the subsoils are loams and silty clay loams, and the substrata are cemented basal till consisting of
gravelly sandy loam, gravelly clay loam or gravelly clay.

Stabilization of soils against erosion is the primary management problem, and wetness is secondary. The soil erosion
and sediment hazards can be reduced and soil tilth, moisture-holding capacity, and crop yields can be improved by grow-
ing grasses and legumes for hay and pasture 5 to 10 years, with small grains 1 year a. a cleanup crop, prior to re-
establishing desired grasses and legumes. Crop yields are moderate under a good conservation management program.

Crops respond well to applications of available manures and complete commercial fertilizers. Sprinkler irrigation is
fairly suitable for these soils, considering their moderate water intake rates and water-holding capacities in the
usable soil profile. Crops respond well to irrigation during periods of moisture deficiencies, and where fertilizers
are used, crop yields may approach their potential. (rop rotations indicated above are adequate to control erosion
and to reduce stream sediments and pollution.

% ADP / ADP / ADP
Hagging Unit Slope Code Mdpping Unit Slope Code nagging Unit Slope Code
Cloquallum sil 8-15 L1214 Kitsap sil 8-15 41214 Squalicum gsil 8-15 41214
Cloquallum sil, 8-15 L Kitsap sicl: 8-16 v Squalicum sil 8-15 "
shallow tabounty sil 8-15 it Squalicum stsil 8-15 "
Cloqual lum sicl 8-15 L Quilcene sicl 8-15 H Wilkeson | 8-15 "
Kitsap gl 8-15 e Squalicum-Alderwood 8-15 i Wilkeson sil 8-15 t
Kitsap sil-Indianola 8-15 £t sil Prather sicl 8-15 ”"
sl complex Squalicum gsil 3-8 (A

Land Capability Unit IVewzz (iveX) consists of moderately deep and deep, moderately well and imperfectly drained, gla-
cial terrace soils, overlying cemented glacial basal till. The soils occur on slopes ranging between 3 and 15 percent.
Their surfaces consist of medium and coarse textures which are silt loam, loam, gravelly loan, fine sandy loam and
gravelly sandy loan. Their subsoils consist of coarse, moderately coarse, and moderately fine textures which are grav-
elly sand, gravelly sandy loam, sand, and gravelly clay loam.

Stabilization of soils against erosion is the primary problem, and wetness is the secondary problem. The soils are

well suited for growing grasses, legumes, small grains, and wood ciops. The soil erosion and sediment hazard can be
reduced, and soil tilth, moisture-holding capacity, and crop yields can be improved by growing grasses and legumes for
hay and pasture 5 to 10 years, with small grains for | year as a cleanup crop, prior to reestablishing desired grasses
and legumes. Crop yields are moderate under a good conservation management program. Crops respond well to applica-
tions of available manures and complete commercial fertilizers. Sprinkler irrigation is fairly well suited for soils

of this group during periods of moisture deficiencies. Crops respond well to supplemental irrigation, and with fertili-
zers, yields may approach their potential.

% ADP 7 ADP ; ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Alderwood fsl 3-8 41222 Alderwood gsl shallow 3-8 L1222 Roche gl 8-15 41222
Alderwood fsl 8-15 L) Alderwood gs1 shallow 8-15 " Roche | 8-15 "
Alderwood gl 3-8 L4 Bozarth fsl 8-15 " Roche stl 8-15 "
Alderwood gl 8-15 " Cagey gsl 8-15 " Tenino gsl 8-15 "
Alderwood gsl* 3-8 ¥ Cagey sil 8-15 Ly
Alderwood gsl 8-15 41 Kapowsin gl 8-15 o

Land Capability Unit IVes06 (|ve5) consists of moderately deep and deep, somewhat excessively drained, medium and
coarse textured glacial outwash soils on slopes which range between 3 and 15 percent. The soils have silt loam, grav-
elly silt loam, and gravelly sandy loam surfaces. Their subsoils consist of gravelly sands and gravelly loams over-
lying gravelly sand substrata,

Stabilization of soils against erosion, and maintenance of soil structure, are the primary problems, The soils are
well suited for growing grasses, legumes, small grains, and wood crops. They are best suited for growing grasses and
legumes for hay and pasture 5 to 10 years, with small grains for 1 year as a cleanup crop prior to reestablishing the
desired grasses and legumes. Crop yields are moderate to moderately low under a conservation management program,
However , the crops respond well to applications of available manures and complete commercial fertilizers,
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Land Capability Unit 1Ves06 (Ive5) (Con.)

Sprinkler irrigation is well suited to these soils, and supplemental irrigation during periods of moisture deficiencies,
where fertilizers are used, will usually increase crop yields to near their potential,

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Barneston sil 8-15 41306 Barnhardt gsil 8-15 41306 Corkindale | B-15 L1306
Barnhardt gsl 8-15 A Corkindale 1 3-8 4 Kickerville sil: 8-15 L

Land Capability Unit IvesO7 (Ive6) consists of moderately deep, well drained, gravelly, moderately coarse textured soils
on low terraces with slopes which range between 3 and 15 percent. Their surfaces consist of loams and gravelly loams.
Their subsoils are strongly acid, firm, gravelly, and very gravelly loams, which overlie very gravelly, cobbly and boul-
dery loams and sands.

Stabilization of soils against erosion and maintenance of soil structure are the primary management problems. The soils
are well suited for growing grasses, legumes, small grains, and wood crops. They are well suited for growing grasses
and legumes for hay and pasture S to 10 years, with small grains for | year as a cleanup crop, prior to reestablishing
grasses and legumes. Crop yields are moderate to moderately low under a conservation management program, The soils

are fairly well suited for sprinkler irrigation during periods of moisture deficiencies, and supplemental irrigation,
where fertilizers are used, will usually increase crop yields to near their potential.

% ADP / ADP ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Nesika | soils, 3-8 L1307 sol Duc gl 8-15 41307

undifferentiated

Land Capability Unit IVes08 (Ive7) consists of moderately deep and shallow, moderately well drained, moderately coarse,
and medium textured glacial terrace soils overlying dense, cemented glacial till. Slopes range between 3 and 15 per-
cent. Their surfaces consist of gravelly sandy loam and gravelly loam which have an acidity ranging between pH 5.1 and
6.0. Their subsoils consist of gravelly sandy loam and gravelly loam overlying dense cemented gravelly sandy loam gla-
cial basal till.

Management problems are the control of erosion and sedimentation, and maintenance of soil structure and productivity.
While most of these soils are used for the production of wood crops, and watershed protection for reservoirs, they are
suited for growing grasses, lequmes, small grains, and wood crops. Where used for agriculture, the soils can be pro-
tected against erosion and deterioration by growing grasses and legumes for 5§ to 10 years, with small grains for | year,
prior to reestablishing the desired grasses and legumes. Shallow soils with limited water-holding capacities cause
severe limitations for sprinkler irrigation.

p2 ADP 7 ADP / ApP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Skiyou gl: 3-8 41308 Skiyou gl 8-15 41308 Tokul gsl 8-15 41308

Land Capability Unit 1Ves09 (Ive8) consists of moderately deep, moderately fine textured soils overlying cemented gla-
cial till and compact sands or bedrock at 40 to 48 inches. They occur on old upland terraces, with slopes ranging be-
tween 8 and 15 percent. Their surfaces consist of medium to strongly acid loam, gravelly loam, silt loam, and fine
sandy loam. Their subsoils consist of loam, silty clay loam, and gravelly sandy loam over compact to strongly cemented
sandy loam, gravelly sandy loam, or fine sandy loam.

Management problems are erosion and sedimentation hazards, and maintenance of soil structure and productivity. The
soils are well suited for growing grasses, legumes, small grains, and wood crops. Conservation measures necessary to
protect the soil against erosion and sediment hazards include growing grasses and legumes for hay and pasture 5 to 10
years, with oats used as a cleanup crop prior to reestablishing desired grasses and legumes. The soils are well suited
for sprinkler irrigation, and supplemental irrigation during periods of moisture deficiencies, where fertilizers are
used, will usually increase crop yields to near their potential.

# ADP % ADP y ADP
Mapping unit Slope _Code Mapping uUnit slope _Code Mapping Unit Slope _Code
Cathcart gl 3-8 L1309 Giles 1 8-15 41309 Saxon sil 8-15 41309
Cathcart gl 8-15 L Giles sil 8-15 i Shelton gl 8-15 n
Cathcart | 8-15 L Nordby | 3-8 L4 Shelton gsl« 8-15 il
Giles fsl 8-1% " Nordby | 8-15 "

Land Capability Units 1VeslO, 11 (1ve3) consist of moderately shallow, moderately well and well drained, medium and

moderately coarse textured glacial terrace soils on 3 to 15 percent slopes, in a climatic zone having 18 to 22 inches
of precipitation annually., Their surfaces are sandy loam or gravelly sandy loam. Their subsciis consist of gravelly
loam, gravelly sandy loam, or sandy loam, overlying cemented basal till of gravelly clay loam and gravelly sandy loam.

Management problems include the control of erosion and reduction of sediment, and maintenance of soil structure and
productivity. These soils are suited for growing grasses, legumes, small grains, and wood crops. The conservation
measures required to prevent soil erosion and soil deterioration include growing grasses and legumes 5 to 10 years,
with small grains | to 2 years to establish seedings. Woodland use adequately protects the land against accelerated
soil erosion, except for areas which have been recently logged. The soils are well suited for irrigation, and supple-
mental irrigation during periods of moisture deficiencies, where fertilizers are used, will usually increase crop
yields to near their potential.

% ADP % ADP % ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
San Juan, gsl, 8-15 L1311 Townsend fsl 3-8 Wi310 Townsend s 1+ 8-15 41310

moder ately deep




Land Capability Units IVesi3, 16 (ivelQ) consist of moderately deep, well, and moderately well drained soils overlying
basalt, sandstone or schist bedrock at 24 to 60 inches, Their slopes range between 8 and 15 percent. Their surface
textures consist of loam and silty clay foam, and their subsoils consist of loam, shaly loam, clay Joam and silty clay
loam overlying bedrock.

Management problems are erosion and sediment control, and maintenance of soil structure and productivity. The soils
are suited for growing arasses, legumes, small grains, and wood crops. Adequate protection against accelerated soil
erosion and sediment hazards, and maintenance of soil structure, may be accomplished by growing grasses and legumes
S to 10 years, followed by small grains | year, to reestablish the cover, Supplemental irrigation during periods of
moisture deficiencies, where fertilizers are used, increasescrop yields to near their potential.

% ADP % ADP % ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit slope Code
Heisler shaly 1+ 8-15 41313 Me lbourne sicl 8-15 hl3|é Schnorbush | 8-15 41313
Me lbourne 1 8-15 41316 Olympic sicl 8-15 " Tebo ) B-15 41316

Land Capability Units IvwsO1, 02, 03 (Iwl) consist of deep, coarse, and moderately coarse textured alluvial soils.
Their surfaces are loamy sandy and sandy loams which overlie sands and gravelly sands. The flood hazard is severe.

Management problems are wetness, and maintenance of s0il productivity. This conservation managemeat group of soils is

best suited for growing grasses and legumes for hay and pasture, or trees for wood crops. Conservation measures suited
for protecting these soils consist of growing grasses and legumes 5 to 10 years, with peas or siiage corn | to 2 years

to reestablish grass and legume cover. The soils are well suited for growing cottonwood for wood crops. They have low
water-holding capacities and require frequent irrigation; however, during periocs of moisture deficiencies, irrigation

increases crop yields to near their potential.

% ADP % ADP % ADP
Mapping Unit Slope Code Mapping Unit Stope _Code Mapping Unit Slope Code
Kline sl 0-3 42302 Pilchuck fsl« 0-3 42301 Sultan ls 0-3 42303
Newberg sl 0-3 te Puyallup 1fs 0-3 L2302

Land Capability Unit IVws05 (Iww2) consists of deep, poorly drained soils with clay or silty clay surfaces and clay
subsoils and substrata. These circumstances contribute to continuing wetness following floodwater recession,

Management problems are wetness, and maintenance of soil productivity. The soils are best suited for growing grasses
and legumes for pasture, and cane berries. C(onservation measures required to maintain these soils in a moderate to
high state of productivity include growing hay and pasture 5 to 10 years, followed by cane berries 7 to 10 years. The
soils have severe limitations for irrigation; however, supplemental irrigation during periods of moisture deficiencies,
where fertilizers are used, may increase crop yields to near their potential.

7 ADP % ADP y: ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Puget ¢ 0-3 42305 Puget sic 0-3 42305 Puyallup-Puget lIs 0-3 L2305

Land Capability Unit IWws06 (Iww3) consists of shallow (12 to 20 inches deep), very poorly drained organic soils made
up of peats and mucks overlying silts, sands, clays, and gravelly materjals. Their quality after shrinkage to the min-
eral soil material depends upon the nature of the underlying subsoil. These organic soils will settle or shrink at the
rate of about one inch per year.

Management problems are wetness, and maintenance of soil productivity. The soils are best suited for growing grasses
and legumes for hay and pasture. However, until such time as soil settling has reduced the thickness of the organic
layer to about 12 inches, the soils are suited for growing vegetables and blueberries.

¥ ADP % ADP b ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Carbondale muck, 0-3 42306 Rifle peat, shallow 0-3 42306 spalding peat, 0-3 42306

shal low Rifle peat-Bellingham 3-8 & burned phase

Carbondale muck 3-8 & sicl complex Tacoma peat 0-3 K
Dupont muck 0-3 L Semiahmoo muck, 0-3 R Tacoma muck, shaliow 0-3 L
McMurray muck 0-3 L shallow Tanwax peat 0-3 L
McMurray peat, shallow 0-3 L Semiahmoo-Tanwax 0-3 L Tanwax peat, shallow 0-3 e
Mukilteo peat 8-15 muck/peat
Mukilteo peat, shaiiow 0-3

Land Capability Units IVws07, OB (Ivwh) consist of moderately shallow, poorly drained basin soils, with iron cemented

subsoils and cemented or dense clay substrata. The soils occur on upland and terrace basins with slopes of less than

3 percent. Their surfaces consist of loams, gravelly loams, silt loams, gravelly sandy loams and loamy sands. Their |
subsoils consist of iron cemented sands overlying cemented sand or glacial clay till. They are subject to flooding due

to ponding during periods of excess precipitation.

Management problems are wetness, and maintenance of soil fertility. Where drained, the soils are suited for growing
gfasses, legumes, and small grains, Where undrained, they are suited for growing Reed canarygrass and similar wetland
grasses, The soil structure and productivity can be maintained by growing grasses and legumes 5 to 10 years, with 1|
year of small grains to reestablish the grass and lequmes. The soils are only fairly well suited for supplemental
irrigation during periods of moisture deficiencies. |Irrigation, along with the use of fertilizers, may Increase crop
yields to near their potential,

% ADP % ADP ¥ ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code |
Edmonds 1s 0-3 42308 Koch gsi 0-3 42308 schooley ) 0-3 42307
Koch gl 0-3 E Koch sil~ 0-3 L3
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Land Capability uUnits Ivws09, 10 (Iw5) consist of poorly drained, moderately fine, and fine textured terrace and up-
land basin soils overlying restrictive layers at depths of 20 to 30 inches. The soils are subject to flooding by pond-
ing during periods of excess precipitation.

Management problems are wetness, and maintenance of soil structure and productivity. The soils are suited for growing
grasses, lequmes, and small grains. They are fairly well suited to sprinkler irrigation, and supplemental irrigation
during periods of moisture deficiencies, where fertilizers are used, may increase crop yields to near their potential.

% ADP % ADP Y2 ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Bellingham ¢ 0-3 42310 Everson cl 0-3 L2309 Reed c 0-3 42310
Bellingham sic* 0-3 = McKenna gl 0-3 L4 Reed sicl 0-3 =
Bellingham sicl 0-3 = McKenna gcl 0-3 " Skagit sicl 0-3 &
Buckley cl 0-3 * McKenna | 0-3 b Thornton ¢ 0-3 "
Buckley 1 0-3 W Orting stsl 0-3 % Thornton sicl 0-3 il

Land Capability Unit Iwsll (Iwb) consists of moderately shallow to shallow, poorly drained and imperfectly drained,
medium, moderately fine, and fine textured upland terrace soils, on slopes of less than 8 percent. Their surfaces con-
sist of loam, gravelly loam, silt loam, silty clay loam, and fine sandy loém, with an acidity of pH 5.1 to 6,0. Their
subsoils consist of dense plastic clay, silty clay loam, or loam, and their substrata are dense plastic clay, silty
clay, or silty clay loam. These soils are subject to flooding by ponding.

Management problems are wetness, and maintenance of soil structure and productivity. The soils are best suited for
growing grasses, legumes, small grains, and wood crops. Conservation measures necessary to maintain these soils in-
clude grass and legume cover for 5 to 10 years, with small grains for | year to reestablish a grass and legume cover.
Supplemental irrigation during periods of moisture ceficiencies, where fertilizers are used, may increase crop yields
to near their potential.

% ADP /- ADP / ADP

Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Bow | 0-3 L2311 Bow gl 0-3 42311 Casey 1 0-3 4231
Bow | 3-8 L Bow sil 0-3 0w Klaber sicl 0-3 "
Bow |, shallow 0-3 L Bow sil, shallow 0-3 4 Kopiah | 0-3 "
Bow 1-Bellingham 3-8 5 Bow sil, shallow 3-8 10 Kopiah sicl 0-3 '
sicl complex Casey fsl 0-3 i Kopiah sil 0-3 1

Land Capability Units IVws12, 13 (Iw]) consist of moderately deep, moderately well drained, moderately fine textured
soils overlying cemented glacial lacustrine substrata material. Their surfaces consist of silt loams and silty clay
loams which have an acidity of pH 5.6 to 7.3. Their subsoils consist of plastic clay loams and silty clay loams which
overlie sticky and plastic, densely cemented, silty clay loam and clay loam.

Management problems are wetness, and maintenance of soil structure and productivity. The soils can be stabilized and
their productivity and soil structure maintained by following a rotation of growing hay and pasture 5 to 10 years, with
small grains | year as a cleanup crop prior to reestablishing desired grasses and legumes. Crops grown upon these
soils respond well to applications of barnyard manure and commercial fertilizers. Supplemental irrigation during pe-
riods of deficient moisture, where fertilizers are used, will usually increase crop yields to near their potential.

% ADP 7 ADP % ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Agnew-Elwha sicl 0-3 42313 Cloguallum sil 3-8 L231: Kitsap sicl 0-3 42312
Agnew sicl” 3-8 A

Land Capability Unit ivws43 (Iww8) consists of moderately deep, moderately well drained, moderately coarse textured
soils on cemented glacial till terraces, with slopes which are generally less than 3 percent. Their surfaces consist
of silt loam, loam, gravelly loam, gravelly sandy loam and fine sandy loam with an acidity of pH 5.1 to 6.0. Their
subsoils consist of gravelly sandy loam overlying gravelly sandy loam cemented glacial till substrata. The soils are
subject to seasonal water tables in their profiles, and ponding of low areas, during periods of excess precipitation.

Management problems are wetness, and maintenance of soil structure and productivity. Conservation measures required
are crop rotation and land drainage. Land drainage can be accomplished by light land smoothing and tile drains to low
wet areas. The soils are suited for growing grasses and legumes with rooting depths of less than 20 to 30 irches.

They can be adequately protected against deterioration of productivity and structure by following a rotation of growing
grasses and legumes 5 to 10 years, followed by | year of small grains to reestablish desired grasses and legumes.

Crops respond well to irrigation during periods of deficient moisture, and, with applications of manure and complete
commercial fertilizers, crop yields may approach their potential.

% ADP % ADP % ADP

Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code

Alderwood gsl, 0-3 L2343 Bozarth fsl 0-3 42343 Swantown | 0-3 L2343
shallow Swantown gl 3-8 " whidbey gsl 0-3 "

Land Capability Units IvsOl, 10, 12 (1Vsl) consist of somewhat excessively drained, moderately deep and deep, coarse
and moderately coarse textured glacial outwash soils, on slopes of less than 15 percent gradient. Their surfaces con-
sist of silt loam, loam, and fine sandy loam;, some are gravelly, Their acidity ranges between pH 5.1 and 6.5. Their
subsoils consist of gravelly sands and loamy sands.




Land Capability Units IvsOl, 10, 12 (Ivs1) (Con.)

The primary management problem is maintenance of soil structure and productivity, The soils are suited for growing
grasses, legumes, small grains, potatoes, strawberries, cane fruits, and wood crops. Conservation measures required
to maintain soil structure and productivity consist of growing grasses and legumes for hay and pasture 5 to 10 years,
with 1 year of small grains as a cleanup crop prior to reestablishing desired grasses and legumes; grasses and legumes
for hay and pasture 5 to 10 years, with oats for | year as a cleanup crop, and strawberries 3 to 4 years, grasses and
lequmes 5 to 10 years, with cane fruits 7 to 10 years and annual cover crops between rows of cane fruits, or grasses
and legumes 5 to 10 years, small grains 1 year as a cleanup crop, and potatoes or vegetables 1 to 2 years. Supple-
mental irrigation during periods of moisture deficiencies, where fertilizers are used, may increase crop yields to
near their potential,

% ADP A ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Barieston gfsl 0-3 L3001 Indianola fsl 3-8 43001 Snake lum cos) 0-3 43010
Barneston gfsl 8-15 i Indianola sl 0-3 L Snogualmie gl 3-8 43001
Barneston gsl 8-15 o Indianola sl 3-8 " sol puc gl 0-3 "
Barneston sil 3-8 (i Indianola sil 3-8 " sol Duc gsl 0-3 "
Barnhardt gsl 3-8 L Lynden gl 0-3 " Spanaway gs) 0-3 L3010
Carlsborg ql 0-3 43010 Lynden gl 3-8 A Spanaway gs | 3-8 1y
Corkindale 1 0-3 43001 Lynden gsl 3-8 it Spanaway gsl B-15 "
Crescent gl 3-8 # Lynden sl 3-8 H Townsend | 3-8 i
Everett gl 0-3 il National pumicy | 3-8 L3012 Townsend gl 3-8 43110
Everett gl 3-8 g National pumicy sl+ 3-8 L Townsend sl 0-3 43010
Everett gl 8-15 - Neptune sl 0-3 L3001 Tumwater fsl 0-3 "
Grove gl 0-3 At Nisqually Is 3-8 43010 Tumwater Ifs 0-3 1
Grove gl 8-15 L Ragnar fsl 3-8 43012
Grove ql, basin phase 0-3 5 Smith Creek gl 3-8 43001

Land Capability Units IVse05, 11, 13 (IVs2) consist of somewhat excessively drained, ceep, coarse textured glacial out-
wash soils on slopes ranging between 8 and 15 percent gradient. Their surfaces consist of sandy loam, fine sandy loam,
and loamy sand, some are gravelly. Their subsoils and substrata consist of loamy sand and sand. Their acidity ranges
between pH 4.5 and 6.5,

Management problems are maintenance of soil productivity, and erosion and sediment control, The soils are suited for
growing grasses, legumes, alfalfa, small gr:ins, and wood crops. The conservation measures required to protect the

soil against deterioration and erosion consist of growing grasses and legumes 5 to 10 years, with 1 year of small

grains to reestablish the desired grasses and legumes. Supplemental irrigation during periods of moisture deficiencies,
where fertilizers are used, may increase crop yields to near their potential.

% ADP % ADP ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Indianola fsl 8-15 43105 Lynden gsl 8-15 43105 Ragnar fsl B-15 43113
Indianola Ifs 8-15 s Lynden s 8-15 2 Snakelum cos| 8-15 L3111
Indianola 1s 8-15 L Lystair fsl 8-15 RS Tumwater [fs 8-1¢ L
Indianola sl 8-15 L Nisqually 1s 8-15 43111

Land Capability Units |Vsw06, 09 (IVs3) consist of moderately deep, moderately well drained, moderately coarse, and
moderately fine textured glacial terrace soils overlying cemented glacial till substrata. Slopes range between 0 and 8§
percent. Their surfaces consist of gravelly sandy loams, stony loams and gravelly silt loams with an acidity which
ranges between pH 5.1 and 6.0. Their subsoils consist of gravelly sandy loam, fine sandy loam, and silty clay [oam

overlying cemented substrata.

Management problems are maintenance of soil productivity, and wetness. The soils are suited for growing grasses, leg-
umes, small grains, cane fruits, and wood crops. Conservation measures necessary to protect the soil and maintain its
productivity consist of growing grasses and legumes 4 to 10 years, with 1 year of small grains, or grasses and legumes
b to 10 years, with cane fruits 7 to 10 years. Supplemental irrigation during periods of moisture deficiencies, where
fertilizers are used, may increase crop yields to near their potential.

% ADP % ADP ADP
Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Alderwood gsl’ 0-3 43209 Shelton gs| 3-8 L3209 whidbey gsl 3-8 43200
Alderwood gsl 3-8 o Sinclair gsl 3-8 43206
Roche st 3-8 L/ Squalicum gsil 0-3 43209

Land Capability Units Vws2l and VIws02 (vw1) consist of very poorly drained basin soils which occur behind ridges in
coastal beach areas, These soils have a hijh water table that remains near the surface during most of the year, They
lie within a few hundred feet of areas covered by tidal waves. As a result, the lower part of the profile is affected
by salt water. The soil surface layers are dark in color, and overlie coarse textured sediments that extend to depths
of many feet. The vegetation consists of sedges, reeds, and grasses that tolerate salt water, Most of the area is
idle.

The primary management problem is the very wet condition of the soils which limits their use to growing vegetation that
provides wildlife protection. The areas are best suited for the development of wildlife reserves. In some places,
limited grazing is practiced during periods of below-normal precipitation. The soils are too wet and salty for other
uses.

% ADP # ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit slope _Code
Alluvial complex 0-3 52321 Hovde | 0-3 62302 Hovde s 0-3 62302
Hovde gs! 0-3 g Hovde s 0-3 52321 Hovde sicl 0-3 52321
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Land Capability Units Vies1B, 19, 22 and VIs19 (Vlel) consist of deep, somewhat excessively drained, moderately coarse
and coarse textured, glacial outwash terrace soils on rolling and hilly topography, with slope gradients between 8 and
30 percent. The surface water runoff is medium to rapid, and the erosion hazard is severe.

Management problems are erosion, and soil droughtiness, Where cleared, the soils are suited for growing grasses,
legumes, and wood crops. The land should be cultivated only to the extent necessary to establish or reestablish grass
and legume cover. Erosion and droughtiness make the soils better suited for permanent vegetation or pasture, wood
crops, wildlife, and recreational uses than for rotation cropland.

% ADP ¥ ADP y/ ADP
Mapping Unit Slape Code Mapping Unit Slope Code Mapping Unit Slope Code
Barneston gfsl 15-30 61319 Fitch gsl 8-15 63019 Klaus gs! 15-30 61322
Barneston gls 15-30 " Fitch gsl 15-30 61319 Klaus sl 15-30 L
Barneston gsi- 15-30 " Grove cobbly s) 15-30 o Lystair s 8-15 61319
wWilkeson sil Grove gsl 16-30 s Lystair sl 15-30 A
complex Grove vgsl 15-30 i Lynden s 15-30 s
Barneston sil 15-30 L Hoypus cosl 15-30 61322 Lynden sl 15-30 u
Barneston stsil 8-15 kY Hoypus gls 15-30 " Skykomish cobbly sl 15-30 o
Barnhardt gsil 15-30 b Indianola fsl 15-30 61319 Skykomish gsl 15-30 i
Chimacum gl 15-30 61322 Indianola |s 15-30 4 Smith Creek gl 15-30 o
Chimacum gsi 15-30 W Indianola sl 16-30 gE Thornwood gl 8-16 AX
Chimacum vgls 15-30 o) Jolley vgl 15-30 2 Thornwood gl 15-30 "
Corkindale 1 15-30 61319 Keystone Is 15-30 61322 Thor nwood gs 15-30 A
Everett gls 15-30 I Kickerville sil 15-30 61319 Tumwater Ifs 15-30 61318
Everett gsl 16-30 ke Klaus gl 15-30 61322

Land Capability Units View2l, 23, 26 (Vle2) consist of moderately deep to shallow, moderately well drained, moderately
coarse, medium, and moderately fine textured glacial terrace upland soils overlying cemented glacial till and bedrock,
The soils occur on undulating and hilly topography, with slope gradients ranging from 3 to 30 percent. The surface
water runoff is rapid, and the erosion hazard is moderate to severe,

Management problems are erosion, and wetness which is evident by seeps and wet basins, The soils are suited for grow-
ing grasses, legumes, and wood crops. Continuous grass, legume or woodland cover is necessary to adequately protect
the soils against very severe erosion and sediment sources, to protect the water quality of the streams, and to sta-
bilize the hydrology of the watersheds. The soils should be cultivated only to the extent necessary to reestablish
grass, legume, or woodland cover. Generally, the soils are best suited for woodland, wildlife, and recreational pur-
poses.

% ADP 7 ADP % ADP

Mapping Unit Slope Code Mapping Unit Slope Code Mapping Unit Slope Code
Agnew fs) 15-30 61223 pelphi gl 15-30 61221 Sinclair gfsl 15-30 61226
Agnew sl 15-30 L Elwha 1 15-30 61223 Sinclair gl 15-30 &
Agnew sicl 15-30 e Hale sil 15-30 61221 Sinclair gsl 15-30 e
Alderwood fsl 15-30 61221 Heisler gl 8-15% L Sinclair shotty 1 15-30 .
Alderwood gl 15-30 " Heisler gl 15-30 i Skiyou gl 15-30 g
Alderwood gsl 15-30 L Heisler shaly | 15-30 A% Squalicum~Alderwood 15-30 61221
Alderwood gsl, 15-30 Y Heisler stl 15-30 e sil

shallow phase Kapowsin gcl 15-30 i Squal icum-Alderwood 15-30 "
Alderwood | 15-30 Ll Kapowsin gl 15-30 £ stsil
Alderwood s 3-8 L Kapowsin gsl 15-30 S Squalicum gsil 15-30 B
Alderwood |s 15-30 s Kitsap gl 15-30 L Squalicum sil 15-30 i
Alderwood stl 3-8 L Kitsap sil 15-30 L Squalicum stsil 15-30 L
Alderwood st 8-15 Ly Labounty=-McKenna sil 15-30 e Swantown gs | 0-3 61226
Alderwood stl 15-30 L Oso | 8-15 1 Swantown gs | 3-8 e
Clallam gsl 15-30 61223 Oso 1 15-30 i Swantown gs B-15 E
Cloguallum sil 15-30 61221 0so | 3-8 1 Whidbey gsl 15-30 i
Colvos fsl 3-8 2 Prather sicl 15-30 Ay Wilkeson sil 15-30 61221
Colvos fsl 15-30 4] Quilcene sicl 15-30 A Wilkeson 1 15-30 ¥
Colvos fsl~ 3-8 L Roche gl 15-30 )

Everett gsl Roche stl 15-30 Ly
Colvos fsl~ 15-30 L Roche stsl 8-15 4

Everett gs! Schnorbush-Norma sil 8-15 £

Land Capability Units Viesl7, 20, 21, 23, 24, and V|s16 (Vle3) consist of moderately deep to shallow, moderately well

drained, moderately coarsz, medium, anc moderately fine textured glacial terrace upland soils overlying cemented gla-
ial till and bedrock. Tne soils occur on undulating and hilly topography, with slope gradients ranging from 3

30 percent, The surface water runoff is rapid, and the erosion hazard is moderate to severe,

Management problems are sedimentation, water quality, erosion, and maintenance of soil structure and ;' Wductivity

the exception of Hoodsport gravelly sandy loam, 0 to 3 percent slopes, which has a problem of soil maintenance
The soils are suited for growing grasses, lequmes, and wood crops. Continuous grass, legume, or woodland e
necessary to adequately protect the soils against a very severe erosion hazard., The soils should be cult 1
the extent necessary to reestublish grass and legume cover. While grasses and lequmes are grown on thess

are better suited for wood crop production, wildlife and recreational purposes.
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Land Capability Units Viesl7, 20, 21, 23, 24, and Visié (vie3) (con.)

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Cathcart gl 15-30 61320 Giles sil, g sub- 15-30 61320 Hoodsport vgs! B-15 61324
Cathcart gsil 15-30 " soil phase Hoodsport vgsl 15-30 "
Cathcart | 15-30 L Harstine gs! 8-15 " San Juan stl 15-30 61317
Cathcart stl 8-15 L Harstine gs! 15-30 e Saxon sil 15-30 61320
Cathcart stl 15-30 " Heisler gl 3-8 " Schnorbush | 15-30 "
Clallam gl 15-30 61323 Hoodsport gsl 0-3 63016 Shelton gsl 15-30 61324
Dabob vgs! 3-8 61320 Hoodsport gsl 8-15 61324 Tenino gs| 15-30 61321
Dabob vgs! 15-30 . Hoodsport gsl 15-30 & Townsend sl 15-30 61317
Giles fsl 15-30 H Hoodsport stsl 8-15 9
Giles 1 15-30 a Hoodsport stsl 15-30 "

and Capability Unit Vlies25 (Viel) consists of soils and land forms that are extremely variable in depth. They range
%ran very shallow to deep, and overlie bedrock consisting of sandstone, basalt, and shale. Slopes of the area range
between 3 and 30 percent. The surface water runoff is rapid, and the erosion hazard is moderate to severe.

Management problems are erosion, sedimentation, hydrology, maintenance of soil structure, and water intake. The soils
are suited for growing grasses and legumes for hay and pasture, and wood crops. Generally, the lands are used for wood
crop production. Where used for hay and pasture, they can be protected against erosion and deterioration by growing
grasses and legumes until such time as the grasses and legumes require renovation or reseeding. However, they are best
suited for wood crop production, wildlife, and recreational purposes.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Astoria sil 8-15 61325 Melbourne stl 15-30 61325 Rough mountainous 15-30 61325
Astoria sil 15-30 i Olympic sicl 15-30 o2 land
Marblemount st 15-30 o Olympic stcl 8-15 s Tebo gl 8-15 "
Melbourne i 0-3 Ay Olympic stcl 15-30 t Tebo gl 15-30 5
Melbourne | 3-8 " Pickett r outcrop 15-30 " Tebo | 15-30 "
Melbourne sicl 15-30 5 comp lex
Melbourne stl 8-15 2

Land Capability Unit Vies27 (Vie5) consists of soils that are variable in depth, rocky, or very gravelly, with moderate
to steep slopes between and 30 percent. They have formed on conglomerate, granite or serpentine rocks in areas of
high rainfall,

Management_problems are erosion and sediment control, and maintenance of soil structure. The soils are suited for
growing grasses and legumes for hay and pasture, and for wood crop production. Generally, the lands are best suited
for wood crop production, wildlife and recreational uses, and watershed protection. Where used for hay and pasture,
the soils can be protected against erosion and deterioration by maintaining them in grasses and legumes until such
time as these crops require renovation or reseeding.

% ADP % ADP % ADP

Mapping Unit Slope _Code Mapping Unit Slcpe _Code Mapping Unit Slope _Code

Discovery Bay gsl 15-30 61327 Fidalgo rl 8-15 61327 Roche-rock complex 15-30 61327
Discovery Bay gsl- 15-30 - Fidalgo rl 15-30 h
r outcrop complex Olele vgsil 15-30 *

Land Capability Unit View28 {Vie6) consists of shallow and moderate .y deep (20 to 36 inches), poorly and imperfectly
drained, moderately fine, and fine textured soils overlying dense /lacial clay till. They occur on rolling to steep
topography, with slope gradients ranging between 3 and 30 percent, The surface water runoff is rapid, and the eroslon
hazard is severe. Free water accumulates in the soil over the dense basal till, and may move laterally and surface
as seep spots at lower elevations,

Management problems are erosion, sedimentation, and wetness. The soils are suited for growing grasses, legumes, and
wood crops. Areas seeded to grasses and legumes should remain in this type of cover until such time as the seeding
deter iorates and needs renovation., The soils should then be cultivated only to the extent necessary to reestablish
the grass and legume cover. The soils are well suited for wood crop production, wildlife, and watershed protection.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Bow cl 15-30 61228 Bow sil 15-30 61228 Coveland stsil 8-15 61228
Bow gl i5-30 ey Bow stsil 3-8 w Stossel stl 15-30 "
Bow gsil 15-30 i Casey fsl 15-30 " Whatcom sil 15-30 -
Bow | 15-30 " Casey | 15-30 o
and abilit it VIws19 (Viwl) consists of excessively drained, coarse textured alluvial soils, subject to frequent

overbank flow flooding. Their surfaces consist of sands, loamy sands, fine sands, loamy fine sands, gravelly loamy
sands, sandy loams and loams, with an acidity ranging from pH 5.1 to 6,5, Their subsoils are coarse textured sands,
and they overlie sands, or gravelly and cobbly sands.

Management problems are wetness from overbank flow flooding and stabilization of soils against streambank erosion. The
soils are suited for wildlife and recreational uses., However, the land is best suited for growing cottonwood, which

is one of the most effective means of stabilizing the soils against streambank erosion and channeling. Areas protected
by levees are suited for growing grasses and legumes for hay and pasture. Grasses and legumes should remain as a per-
manent cover on the land until such time as renovation is necessary,
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and ability Unit Viws19 (viw!l) (Con.)

% ADP % ADP % ADP
Mapping Unit Slope Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Edgewick s 0-3 62319 Newberg Ifs 0-3 62319 Pilchuck 1fs, shallow 0-3 62319
Juno gs! 0-3 L Newberg Is 0-3 o Pilchuck Is 0-3 "
Juno 1 0-3 " Pilchuck fs 0-3 B Pilchuck sl 0-3 4
Juno s 0-3 i Pilchuck gls 0-3 i
Juno sl 0-3 )& Pilchuck Ifs 0-3 f

Land Capability Units VIs10, 12, 13, and Viseld (Visl) consist of deep, somewhat excessively drained, moderately
coarse, and coarse textured glacial outwash soils on slope gradients generally of less than 8 percent. Their subsoils
consist of sands and loamy sands; some have gravel, cobbles and stones mixed through the sands. The surface water run-
off is slow, and the erosion hazard is slight.

The primary management problems are maintaining soil structure and water intake rates. Minor areas of soils on 8 to 15
percent slope have been included because the recommended management will control erosion and sediment on soils with
rapid permeabilities. The soils are fairly well suited for growing grasses, legumes, and wood crops. Grasses and leg-
umes should be permanent, with only sufficient cultivation to reseed desired grasses and legumes. Generally, under

[- level g t, the yields, where harvested for hay, range between 1.5 and 1.8 tons per acre. Low water-
holding capacities seriously limit production of hay or other crops, and yields are low on these soils. Water re-
quirements are high, and crop yields are too low to fully justify irrigation for top production under 1968 economic
conditions. The solls are well suited for wildlife and recreational uses.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Carlsborg gsl 0-3 63010 Greenwater Is 8-15 63113 Klaus gl 8-15 63113
Chimacum gl 3-8 63012 Hoypus cos| 0-3 63012 Klaus gsl 0-3 63012
Chimacum gs! 3-8 ke Hoypus cos| 8-15 63013 Klaus gsl 3-8 il
Chimacum vgls 8-15 63113 Hoypus gls 0-3 63012 Klaus gsl 8-15 63113
Cispus pumicy sl 0-3 63012 Hoypus gls 3-8 8 Klaus sl 0-3 63012
Dick Is complex 3-8 ' Hoypus gls 8-15 63013 Klaus sl 3-8 "
Dick Is 8-15 63113 Keystone fsl 0-3 63012 Klaus sl 8-15 63013
Greenwater Is 0-3 63012 Keystone Is 0-3 L Neptune gs| 3-8 63010
Greenwater s 3-8 3 Keystone Is 8-15 63113 pondilla fs 0-3 63012
Greenwater s 3-8 " Klaus gl 0-3 63012 Ragnar fsl 15-30 63113
Greenwater sl 0-3 L Klaus gl 3-8 it

Land Capability Units VIsO1, 14, 18, and Visel5, 17 (vi<2) consist of moderately deep, excessively drained, gravelly
soils in the high rainfall area (SO to 70 inches). Most slopes are less than B percent. Surface soils are sandy loams
and loamy sands; some are gravelly. Subsoils are very gravelly sandy loams or loamy sands. The surface water runoff
is slow, and the erosion hazard is slight, except on slopes of 8 to 15 percent, where it is moderate.

The primary management problems are maintaining soil structure and water intake rates. These soils are fairly well
suited for growing grasses, legumes, and wood crops. Grasses and legumes should be permanent, with only sufficient
cultivation to reseed desired grasses and legumes. Generally, under common-level management, the yields where harvested
for hay range between 1.5 and 1.8 tons per acre. Low water-holding capacities seriously limit production of hay or
other crops, and yields are low on these soils. Water requirements are high, and crop yields are too low to fully
justify irrigation for top production under 1968 economic conditions, While rapidly permeable soils on 8 to 15 percent
slopes are included here, the recc ded manag 't practices are adequate to protect the land against erosion and
sedimentation. The soils are well suited for wildlife and recreational uses.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Barneston gls 8-15 63117 Grove stsl 0-3 63014 Skykomish cobbly sl 0-3 63018
Everett cobbly s! 0-3 63018 Grove vgsl 3-8 £ Skykomish cobbly sl 3-8 "
Everett gls 0-3 # Indianola Is 0-3 63018 Skykomish cobbly sl 8-15 i
Everett gls 3-8 " Indianola Is 3-8 2 Skykomish gl 3-8 "
Everett gls 8-15 A Indianola sl-Roche 3-8 L Skykomish gs! 3-8 "
Everett gs! 0-3 " ! complex Skykomish gs! 8-15 o
Everett gsl 3-8 L Indianola sl-Roche 8-15 63117 snoqualmie gls 3-8 63001
Everett gs! 8-15 63117 1 complex Snoqualmie gsl 3-8 "
Fitch gsl 0-3 63001 Lynden Is 0-3 63018 Snoqualmie gsl, 3-8 e
Fitch gsi 3-8 L, Lynden s 3-8 L terrace phase
Grove cobbly s! 0-3 63014 Lynden Is 8-15 63117 Thornwood gl 0-3 63018
Grove cobbly sl 8-15 63115 Lynden sl 0-3 63018 Thornwood gl 3-8 i
Grove gsl 0-3 63014 Lystair Is 3-8 63014 Thornwood gs | 0-3 "
Grove gs! 3-8 " Lystair sl 3-8 i) Thornwood gs | 3-8 "
Grove gs! 8-15 63115 Lystair sl 8-15 63115 Thornwood gs| 8-15 63117
abilit its Vis21 and Vise2l Js3) consist of moderately deep, moderately coarse or coarse textured, ex-

cessively drained solls formed in gravelly outwash or alluvium. Surface soils are dark colored sands, gravelly loams,
or sandy or stony loams, relatively high in organic matter. Subsoils are very gravelly loams, sandy loams, or loamy
sends with rapid permeabilities. Runoff is slow, and wind and water erosion hazards are slight.

The primary management problems are maintenance of soll structure and water intake rates. Slight erosion and sedimenta-
tion mey be problems on hilly areas; however, the recommended conservation measures adequately protect soils against
deterioration. The soils are fairly well suited for growing grasses, legumes, and wood crops. Grasses and legumes
should be permanent, with only sufficient cultivation to reseed them, Generally, under level manag: t, the
ylelds, where harvested for hay, range between 1.5 and 1.8 tons per acre. Low water-holding capacities seriously limit
the production of hay or other crops, and ylelds are low on these soils. Water requirements are high, and crop yields
are too low to fully justify irrigation for top production under 1968 economic conditions. The soils are well suited
for wildlife and recreational uses.
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Land Capability Units VIs21 and Vise21 (Vis3) (Con.)

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Carstairs gl 0-3 63021 san Juan gsl 3-8 63021 Spanaway gs| 15-30 63121
Nisqually s 3-8 n san Juan gs! 15-30 63121 Spanaway stl 0-3 63021
San Juan cosl 0-3 " San Juan stsl 3-15 L Spanaway stl 8-15 4
San Juan cosl 8-15 " San Juan stsl 15-30 L

Land Capability Units Vilew30, 33 (Vilel) consist of well drained and moderately well drained, moderately deep, deep,
and shallow soils overlying bedrock, cemented glacial till or dense lacustrine materials, all of which limit root and
water penetration. The solls occur on steep slopes which generally exceed 30 percent gradient, Their surfaces consist
of medium, moderately coarse, or moderately fine textured soils. Some have stony and rocky phases, Their subsoils
consist mostly of medium and moderately fine textured materials or stony and rock phases which grade into the under-
lying substrata of cemented glacial till, dense lacustrine materials or bedrock at depths ranging from less than 1 foot
to 5 feet or more. The surface water runoff is rapid, and the erosion hazard is severe.

Management problems are erosion and sedimentation, and wetness, which may occur as a seasonal water table, or as seep
areas. The soils are best suited for growing Douglas-fir, western hemlock and red alder for wood products. They are
too steep for other agricultural uses. They are well suited for wildlife and recreation. Woodland cover and careful
management are necessary on steep and very steep slopes to prevent erosion and sedimentation, and to maintain water
quality.

% ADP % ADP % ADP

Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code

Alderwood gl 30-45 71230 Discovery Bay vgsl 15-30 71230 Oso | 30-45 71230

Alderwood gsl 30-45 L{] Discovery Bay-rock 30-45 ] Prather sicl 30-45 71233

Colvos fsl 30-45 LU outcrop complex Quilcene sicl 30-45 71230
Colvos-rock out- 30-45 " Jolley vgl 30-45 H Squalicum gsil 30-45 "
crop complex Kitsap sil 30-45 8y Squalicum sil 30-45 c

Land Capability Units Viles30, 34 (Vile2) consist of well drained and moderately well drained, moderately deep, deep,

and shallow soils overlying bedrock, cemented glacial till, or dense lacustrine materials, all of which limit root and
water penetration. The soils occur on steep slopes which generally exceed 30 percent gradient, Their surfaces consist
of medium, moderately coarse, or moderately fine textured soils. Some have stony and rocky phases. Their subsoils
consist mostly of medium and moderately fine textured materials or stony and rock phases which grade into the under-
lying substrata of cemented glacial till, dense lacustrine materials or bedrock at depths ranging from less than 1 foot
to 5 feet or more. The surface water runoff is rapid, and the erosion hazard is severe.

Management: problems are erosion and sediment control, and maintenance of soil structure and water intake rates. The
land is too steep for agricultural uses, other than for growing Douglas-fir, western hemlock and red alder for wood
products. The soils are suited for wildlife, recreational and watershed protection purposes.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Discovery Bay gsl! 30-45 71330 Hoypus gls 30-45 71334 Skiyou gl 30-45 71334
Discovery Bay vgs! 30-45 ke Sinclair gsi 30-45 L

Land Capability Units Vilew3l, 32 (Vile3) consist of moderately deep and deep, well and moderately well drained soils,

on upland marine terraces and glacial till with slopes over 30 percent. The surface soils are medium to moderately
fine textured, and the subsoils are compact, fine and medium textured materials. The runoff is rapid, and the erosion
hazard is severe.

Management problems are control of erosion and sedimentation, and wetness, which occurs as excess water in the soil
profiles overlying restrictive layers, The soils are best suited for growing Douglas-fir, western hemlock and red
alder for wood products. Except for woodlands, wildlife, recreation, and watershed protection, the soils are too steep
for agricultural uses.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Agnew sicl 30-45 71232 Bow sil 30-45 71231 Whatcom sil 30-45 71231
Bow gl 30-45 71231 Clallam | 30-45 71232

Land Capability Unit vllug} (Vilek) consists of deep, well drained, moderately fine and medium textured soils on steep
slopes over 30 percent. e subsoils are moderately fine textured; some are gravelly. The runoff is rapid, and the
erosion hazard is severe.

Management problems are erosion and sediment control, and maintenance of soil structure and water intake rates. These

solls are best suited for growing Douglas-fir, western hemlock and red alder for wood products, and for wildlife,
recreation, and watershed protection uses,

% ADP % ADP % ADP
Mapping Unit slope _Code Mepping ynit slope _Code Mapping Unit Slope _Code
Melbourne sicl 30-45 71333 Olympic sicl 30-45 71333 Tebo gl 30-45 71333
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and ablilit It Viles Vile5) consists of shallow to moderately deep, very gravelly, stony or rocky soils formed
n residual material or glacial till in areas of high rainfall (45 to 70 inches). Slopes are usually more than 30 per-
cent, but some 8 to 15 percent areas are included. The runoff is medium to rapid, and the erosion hazard is slight to
severe.

Management problems are erosion and sediment control, and maintenance of soil structure and water intake rates. The
solls are best suited for growing Douglas-fir, western hemlock and red alder for wood products, and they are also well
suited for wildlife, recreational, and watershed protection purposes.

% ADP % ADP % ADP
Mepping Unit Slope _Code Mepping unit Slope _Code Mapping Unit Slope _Code
Ahl sil complex 30-45 71335 Cathcart stl 30-45 71335 Olele vgsil 8-15 71335
Ahl vgsil 30-45 " Fidalgo rl 30-45 » Olele vgsil 30-45 L4
Cathcart gl 30-45 " Heisler stl 30-45 W Pickett rsil 30-45 e
Cathcart gsil 30-45 L] Hoodsport gs! 30-45 3 Shelton gsl 30-45 £
Cathcart | 30-45 P Kickerville sil 30-45 i

Land Cg%lbllltx Unit Viles29 (Vile6) consists of deep, somewhat excessively drained, moderately coarse and coarse tex-
tured glacial outwash terrace soils on steep topography, with slope gradients ranging between 8 and 50 percent. Their
surfaces consist of coarse, moderately coarse, gravelly, very gravelly, cobbly and stony textures, with acidity ranging
between pH 5.1 and 6.0. Their subsoils and substrata consist of sands and gravelly, very gravelly, cobbly, stony sands.

The surface water runoff is medium to rapid, and the erosion hazard is severe to very severe.

Management problems are erosion and sedimentation control, and maintenance of soil structure to protect the water in-
take rates. The solls are best suited for growing Douglas-fir for wood crops. They are also well suited for wildlife,
recreational, and watershed protection purposes.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
sarnhardt gs! 30-45 71329 Everett stsl 8-15 71329 Grove vgs| 30-45 71329
Corkindale 1 30-45 W Everett stsl 15-30 L Indianola Is 30-45 )
Everett gsl 30-45 L Everett stsl 30-45 o Keystone Is 30-45 W
Everett stls 8-15 " Grove gsl 30-45 o Thornwood gsl 30-45 i

Land Capability Unit Viles36 (Vile7) consists of rough broken or stony and mountainous lands, and rock lands. The soils
have variable depths and textures. They are usually shallow, but some deep areas occur. Slopes generally are over 30
percent, and many are 65 percent and more. The runoff is rapid, and the erosion hazard is slight to severe.

These are miscellaneous land types. Some timber is grown, but the soils are used mainly for wildlife and water yield
areas.

% ADP % ADP % ADP

Mepping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
AhY r complex 30-45 71336 Rough broken land, 30-45 71336 Rough broken land, 15-30 71336
Roche-rock rl complex 30-45 " schist bedrock st to extremely r
Rock lands 30-45 i Rough broken land, st 30-45 1 Rough broken rocky 30-45 %
Rock lands, r 8-15 o Rough broken land, 30-45 i Rough stony land 30-45 i
Rough broken land 30-45 " st complex Steep broken land 30-45 =
Rough broken land 30-45 2 Rough broken land, 30-45 ]

comp lex st to cobbly
Rough broken land, 30-45 .. Rough broken land, 30-45 5

r to extremely r st to extremely r

ablili it Viiws20 (Vilwl) consists of deep, excessively drained, coarse textured, bottom land soils. Their

surfaces consist of sands and gravelly sands, and their subsolls and substrata are sands, gravels, and cobbles. They
have very s~vare limitations, due to frequent overflow and very low water-holding capacity of the coarse textures. The
surface wacer runoff is slow.

Management problems are wetness due to streambank overflow flooding, and maintenance of soils against streambank cutting
and sedimentation. The solls are best suited for growing cottonwood, which protects them against streambank erosion and
channeling. They are also well suited for limited wood crop production, wildlife, and recreational uses.

% ADP % ADP % ADP

Mepping Unit slope _Code Mapping Unit slope _Code Mepping Unit slope _Code
Pilchuck gs 0-3 72320 Pilchuck s 0-3 72320

1 it 1) consists of somewhat excessively drained, moderately deep, and deep, coarse tex-

tured, glaclal outwash soils on slopes of less than 8 percent gradient. Thelr surfaces consist of stony sandy loams
and stony sands, with an acidity range between pH 5.6 and 6. Their subsoils and substrata consist of loose, stony,
gravelly sands. The surface water runoff is slow, and the erosion hazard Is slight.

The primary management problem Is the protection of soll structure and water intake rates. The soils are best suited
for growing Douglas-fir for wood crops. They are also well suited for recreation, wildlife, and watershed protection
uses.

% ADP % ADP % ADP
Mepping Unit Slope _Code Mapping Unit Slope _Code Mepping Unit Slope _Code
Everett stsl 0-3 73023 Skykomish stl 3-8 73023 Skykomish sts 3-8 73023
Skykomish gs 3-8 »
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and abili it es ilel) consists of miscellaneous land types that, because of extreme erosion limita-
tions, are suited only for growth of vegetation to provide watershed protection, and for wildlife use. The soils are
very shallow, stony and rocky. Soil materials are extremely unstable, and require all possible vegetation to hold them
on the land, to give adequate protection against sedimentation, and to prevent destruction of wildlife food and cover.

The lands are best suited for upland game, recreational uses, and enjoyment of their scenic beauty.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Discovery Bay vgsl 50-80 81337 Olele vgsil 65+ 81337

and ability Unit Villes38 (Ville2) is made up of active sand dunes, which consist of deep and coarse textured sand;
there is no true soll present, y may need stabilization practices to prevent wind erosion.

The lands have little use except as wildlife or recreational areas.

% ADP
Mapping Unit Slope _Code
Active sand dunes 81338

Land Capability Units Villew39; wsOO; 22, 23, 24; s00 (VIilwl) consist of soils and miscellaneous land types that vary
rom coastal beach to moss peat. re is great variation in water-holding capacity, but all have limitations related

to wetness or overflow, or to the soil conditions within the units.

Many of the soils are useful for wildlife food and cover, and for recreational areas.

% ADP % ADP % ADP
Mapping Unit Slope _Code Mapping Unit Slope _Code Mapping Unit Slope _Code
Coastal beach 81239 Marsh complex 82323 Spalding peat 82324
Fresh water marsh 82322 Orcas peat 82324 Tidal marsh 82323
Gravel pits 83000 Orcas peat, shallow/ "
Greenwood peat 82324 gravel
Made land 83000 Riverwash 82300

1/ Soil symbols used: ¢ clay r rocky
co coarse s sandy
f fine sl silt
9 gravelly st stony
1 loam v very

% An asterisk indicates a benchmark soil. A benchmark soil is one that, because of its great extent or key position
in the soil classification system, or both, is important in determining and understanding the variety of soil
conditions in a State or other area.
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