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FOREWORD
Appendix V . Water -Related Land Resources, study of the Puget Sound based upon guidelines set

contains a detailed report on the land resources forth in Senate Document 97,87th Congress, Second
component of t he Comprehensive Water Resource Session.
Study of Puget Sound and Adjacent Waters . It is one The Puget Sound Task Force consists of ten
of t he technical appendices providing supporting data members, each representing a major State or Federal
for the overall water resource study. agency. All State and Federal agencies having some

The Summary Report is supplemented by 15 authority over or interest in the use of water
appendices. Appendix I contains a Digest of Public resources are included in the organized planning
Hearings. Appendices II through IV contain environ- effort.
mental studies. Appendices V through XIV each The published report is contained in the follow.
contain an inventory of present status , present and ing volumes:
future needs, and the means to satisfy the needs,
based upon a single use or control of water. Appendix SUMMARY REPORT
XV Contains comprehensive plans for the Puget
Sound Area and its individual basins and describes the APPENDICESdevelopment of these multiple-purpose plans includ-
ing the trade-offs of single-purpose solutions con- I. Digest of Public Hearingsta m ed in Appendices V through XIV , to achieve 11. Political and Legislative Environmentn~ ltipLe planning objectives. III. Hydrology and Natural Environment

_> The purpose of the Water -Related Land lv. Economc Environment
Resource Appendix is to evaluate the present status V. Water-Related Land Resources
of t he land and related water resources for agricul- a. Agriculture
lure, forest s, minerals and intensively used land; to b. Forests
project the probable future levels of land require- c. Minerals
ments for the years 1980, 2000 and 2020; and to d. Intensive Land Use
translate such projections in terms of development , e. Future Land Use
availability of land and water resources, and alterna- VI. Municipal and Industrial Water Supply
tive means for solution of problems. / VII. Irrigation

River-basin planning in the l~~~~~Northwest VIII. Navigation
was started under the guidance of the’Columbia Basin IX. Power
Inter-Agency Committee (CBIAC) and completed X. Recreation
under the aegis of the Pacific Nort hvest River Basins Xl. Fish and Wildlife
Commission. A Task Force for Puget Sound and XII. Flood Control
Adjacent Waters was established in 1964 by the XIII. Water Quality Control
CBIAC for the purpose of making a water resource XIV. Watershed Management

XV. Plan Formulation

il l
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PART ONE—INTROD UCTION
PUGET SOUND AREA

IN T R O D U C T I O N
GENERAL DESCRIPTION Pollution of waters will limit the use to which

adjacent lands can be put. Water Which is not
The Puget Sound and Adjacent Waters Study is contro lled or managed properly will cause soil

a broadly based, comprehensive study of an entire erosion, flood damages and similar occurrence s which
area , considering as many different factors and adversely effect the use of land.
interests as possible. A number of Federal and State Conversely, the manner in which land is utilized
agencies having a variety of interests and responsibil- will have a significant effect on the water resources of
ities joined together in a cooperative study effort in a region. Land uses can increase pollution levels of
order to bring all available resources and expertise to certain waters , cause run-off and drainage problems,
bear on the planning and development of the Area ’s require the provision of extensive (and expensive)
water resources. water control facilities, impair navigation sites and

While the major thrust of the Puget Sound other similar factors. Joint consideration of land and
Study is directed toward water as a specific resource water uses is required if serious conflicts and mis-
within the Area. many other factors which are allocations of available resources are to be avoided.
directly and indirectly related to water use and The material presented in this Appendix is
management must of necessity be considered an primarily concerned with the water-related land
integral part of the planning process. One of the resources of agriculture, forests, mining and intensive
major related areas of concern is land use and used lands. While the material presented in (his
development, particularly on those lands which have Appendix touches on a wide range of subjects that
a water-oriented characteristic , affect the land resources such as recreation, irrigation,

The Water -Related Land Resource Appendix municipal and industrial water needs, watershed
has been preparc d and reported in live parts management , economics, and a host of other subjects,
These are : Agriculture , Forestry , Minerals, Intensive the presentation is primarily only in the terms of its
Land Use, and Future Land Use. The first four affect upon the water-related land resources. For a
parts have been prepared by wor k groups of detailed presentation and analysis of the related
experts from the four areas of concern - The total subjects, the reader should consult the other Appen-
effort is then brought together in the fifth part dices. (Note: See list of Appendices in Foreword of
describing alternative future land use patterns for the this Appendix.)
Puget Sound Study Area in the year 2020.

PHYSIOGRAPHIC SETTING
RELATIONSHIP OF LAND
AND WATER RESOURCES Within the 15,800 square-mile area designated

as the Puget Sound Study Area, (Figure 1-1), there
Water resource use and management planning are striking constrasts in types of terrain, resulting in

requires the consideration of land use and develop- wide variations in the region’s water resources. The
ment factors in order to present a balanced natural lowlands contrast markedly with the mountains of
resource program for the Puget Sound Area. Water the Olympic and Cascade Ranges, which form the
quantity and quality considerations will directly region’s western and eastern borders. A low divide
effect the way in which land can be used. For forms the southern border , separating Puget Sound
example, urban development is dependent on the drainages from the Chehalia River Basin.
provision of an adequate supply of municipal and Puget Sound itself is an attractive inland sea
industrial water-- in the absence of such supplies providing a marine setting for a large part of the
certain areas will not be developed for these purposes. region, and is a most important feature to be
Similarly, the full development of agricultural lands considered in the comprehensive study. The salt
requires the necessary provision of water resources , water area of about I ,000 square miles is character-
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ized by numerous channels, bays and inlets . South of complex system of deep valleys and canyons, sep-
Admira lty Inlet . the principal entrance from the arated by sharp ridges and peaks that commonly
Strait of Juan de Fuca , t he Sound has two main attain altitudes of 6,000 feet. In contrast to the
branches. The western branch , Hood Canal , is a long, Cascade Range . t here are no volcanic peaks in the
narrow arm extending southward about 50 miles near Olympic Mountains. Streams abound; the headwaters
the base of the Olympic Mountains. The eastern of tIre largest rivers originate at glaciers and snow-
branch of the Sound is considerably larger , and fie lds of the major peaks. On the north, relatively
Contains the deep-water harbors of the region’s narrow , hilly lowlands lie between the Olympic
principal cities. Between the two branches is the Mountains and the Strait of Juan de Fuca. On the
Kitsap Peninsula, an area of 582 square miles that lies east , where the descent from the mountains to Hood
most ly below an altitude of 500 feet. On the Canal is abrupt , the only significant water-resource
Peninsula, as on the islands of the region , avai lable development is in the Skokomish River Basin.
water resources consist of small streams and ground
water. Land Cover

Alluviated river valleys, their broad floors The native land cover of the Puget Sound Area
bordered by bluffs and steep hills, constitute an is dominated by a dense conifer growth. Grassland
important physiographic feature of the Puget Sound prairies and open park-like areas occur w here the
lowlands. The lowland valleys, wit h their mountain- soil-moisture-temperature (i.e., low effective mois-
valley extensions, contain most of the population, ture) relationships create an environment better
industry, and farming of the Study Area. The main suited to grasses than trees.
rivers of the Area , descending from mountainous Douglas fir , the most common forest species , is
headwaters , course through the valleys to meet the found throughout the Puget Sound Area , particularly
salt water of Puget Sound in tidal estuaries. The on well drained soil. The imperfectly and poorly
valleys are separated by plateaus, whose gently rolling drained soils have a soil-moisture environment better
surfaces are altered segments of a plain that was suited for western hemlock , western red cedar and
formerly continuous. Terraces , lakes , and marshy red alder than to Douglas fir. Consequently. Douglas
depressions diversify the terrain on the plateaus. In fir restocking is suppressed , due to moisture-light
much of the Area , the transition from broad , hilly relationships.
lowlands to mountains is rather abrupt. Lodgepole pine is suited to growing on soil-

In the Cascade Range . which flanks the eastern moisture environments ranging from the low-lying,

part of the Area , the principal rivers head at altitudes very wet , peat bogs to sonsew hat excessively drained
where precipitation is abundant and where large soils. Sitka spruce is suited to growing on moist soil
amounts of snow accumulate each winter. The higher areas , where precipitation exceeds 50 to 60 inches
ridges generally reach an altitude of about 8 ,000 feet annually. Restocking following logging or burns, at
in the north and 5,000 feet in the south. Rising higher altitudes , where annua l precipitation exceeds
prominent ly above the rather uniform summit levels 60 inches arid the mean annual temperature is below
of the Cascades are the inactive volcanoes of Mount 45° to 50°F., is primarily dominated by western
Baker (10,778 feet), Glacier Peak (10,541 feet), and hemlock , mountain hemlock , silver fir and noble fir.
Mount Rainier (14,410 feet). The 27 named glaciers Bigleaf maple and willow occur throughout the
on Mount Rainier constitute the most extensive conifer woodlands on well-drained , imperfectly-
glacier system of any peak in the conterminous drained and poorly-drained upland , terrace and hot-
United States. However , farther north in the tom land soil areas. Blackcottonwood occurs on
Cascades, glaciers are more prevalent than at the bottom land soil ai-eas subject to periodic flooding.
latitude of Mount Rainier. The Alpine country of t he The understory vegetative cove r varies with
North Cascades, wit h its many rugged pea ks, glaciers , soi l-moisture-light relationships. Vine maple, willow ,
and wild rivers , is truly an area of spectacu lar scenic dogwood, cascara , elderberry, evergreen blackberry.
beauty. trailing blackberry, red huckleberry. snowbcrry,

The Olympic Mountains on the west side of the salmonberry, thimbleberry, Oregon grape, ocean

region are similarly rugged and scenic. They are spray, devils c lub and wild rose in varying combina-
generally at a lower altitude than the peaks of t he (ions dominate the understory cove r of this soil-
North Cascades. Within Olympic National Park is a moisture relationship area consists of bracken fern , a
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variety of’ mosses and forbs. Ground cover of open. THE CLIMATIC ENVIRONMENT
noncultivated areas. of ’ this soil-moisture relations hip
commonly is dominat ed by brac ken fern , evergreen Because must of the air masses that reach the
blackberry and horseta il sedges. Puget Sound Area originate oVCr the Pacific Ocean ,

Understory vegetative c’()ver of wel l-drained and the climate of the Area is predominately a m id-
somew hat excessivel y drained soi l areas commonly latitude , west-coast , marine type. The maritime air
consist of salal , evergreen huckleberry, red buckle- has a moderating influence in both winter and
berry and Oregon grape. Rhododendron grows sumnier~ it produces a we ll-defined rainy season in
abundantly as an understory shrub on th ese soils ifl winter and a dry season in summer. Only occasionally
ClaRam, Jefferso n, Kitsap. and parts of Thurston does dry continental air from the north or east reach
Counties. Madrona occurs on low elevation , open, Puget Sound.
well-drained, and somewhat excessively drained soil Terrain , position and intensity of the high and
areas near salt water. Ground cove r of these soil areas low-pressure systems over the North Pacific , and
consist of sword te rn and mosses in moist , densely wester ly winds, as we ll as distance and direction from
shaded areas , with mosses , kinnikinnik , manzar rita . the ocean , have an influence on climate in tire region.
snowberry , and grasses on the open areas. To the east , the Cascade and Rocky Mountains shield

Vegetative cover of the prairie areas consist western Washington from cold winter air masses
primarily of grasses. Howeve r, scattered stands of travelling southward across Canada. To the west , the
Douglas fir and Oregon w hite oak are common. Olympic Mountains and the Coast Range on Van-
Scotch broom has invaded parts of the prairie areas to couver Island tend to protect this area from the more
the detrimen t of grass and woodland cover, intense winter storms reaching the coast . The Strait

The vegetative cove r of poorly drained mineral of Juan de Fuca, Strait of Georgia, and the Chehalis
soils consists of western red cedar , western hemlock , River Valley provide low-level passages for maritime
red alder , quaking aspen and black cottonwood. The air moving inland.
understory consists of evergreen blackberry , sp iraea,
ocean spray, wild rose , skun k cabbage , and tules.

Sedge and woody peat bogs have vegetative HISTORICAL SUMMARY OF
cover consisting of western red cedar , spiraea , ocean DEVELOPMENT OF THE
spray , evergreen blackberries , sedges, and tules. The PUGET SOUND AREA
vegetative cover of the Sphagnum peat bogs consists
of living sphagnum moss . Labrador tea , low bush Development to 1870
cranberries , swamp laurel and scattered stands of The first American settlement of the Puget
lodgepole pine. Sound Area occurred at Tumwater in 1845 . con-

Tidal flats have a salt grass cover and fresh sisting of a few families who had crossed the plains in
water marshes commonly support tules and sedges. 1844, coming first to Portland and then north a year

The alluvial flood plains or bottom lands later to the Tumwater-Olympia area. The only occu-
vegetative cover varies with the degree of soil drainage pancy of the region which preceded the settlement at
similar to that discussed for upland and terrace soils. Tumwater was that of a few Hudson Bay employees
Genera lly, the poorly drained soils with water tables and trappers who located a post in the Nisquahly area.
at less than 5 feet have western red cedar or mixed At the time the Territory of Wash ington was
stands of western red cedar , western hemlock, formed in 1853 , the population of the terr itory
Douglas fir , red alder and higleaf maple. amounted to some 4,000 persons . By 1870 . ti re

The native vegetation has been removed from terri torial population had increased to around 30 .000
vast areas of land ly ing below elevations of 500 to persons , of which 20.000 were estimated to he
600 feet. Much of the Area has been developed for located west of tire Cascade Mountains . The popula-
farm lands with the vegetative cover consisting of tion growt h of the area during the 25 years . w hile not
grasses, cane fruits , strawberries and vegetables. Other sign ificant in terms of numerical increase ~approxi-
areas h~rve been deve loped for highways, cities and mate ty 15,000 persons), was important in terms of ’
villages, all of which has a profound effect upon the impact on tIre Area. The population of the Puget
hydrology of’ t he Area.
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Soun d Area was only a few persoirs iii I ~45 , arid the between 100 200 persons mostl y supported by a
bulk ut tire Area con sisted ut wi lde rtic ss . inhabited by major lumbe r mill. It is interesting to note that , at
a few Indians m id fur trappe rs~ Bs 870. marry sm all this same time . Victoria , British (‘olumbia had a
settlements irad developed along t he Sound. The population of 4,000 and Portland contained ove r
forests were rapidly beimrg c u t  in mamr~ places , and 12 ,000 persons.
many lands were being co nverted to agricultural use.
In t his relatively short span of time (1845-1 870) . tire Development 1870—1940
Area had heem r transformed from a wilderness to  tire The growth and development of tire Puget
beginmrings of a major settlement amid development Sound Area advanced rapidly after 1870. The fol-
area , as described iii the fo llowing paragraphs . lowimrg is a chrono logical listing of some of the major

Commerce The main exports from tire Area at developmental events occurring in the Area during
this time were lumber , coal , agricultural products this period:
(hasica ll~ cerea ls amid small fruits), livestock , fur and 1890 Population: State . 357 ,232; Seattle , 42 ,837 :
fish. The principal export was lumber , the principal Tacoma , 36,000.
activity was the production of lumber. Of the some 1891 Great Northern Railroad reaches Everett:
60 lumber mills in t he territory, lb were located on Puget Sound Naval Yard (Bremerton) estab-
Puget Sound waters these were the main producers lished; City of Everett founded.
of lumber for export . the remainder existing mostly 1893- Great Northern reac hes Seattle ; long distance
for local consumption. In 1870 , some 130 million telephone service started between Seattle ,
board feet of lumber was produced in the Area , t he Tacoma , Spokane and Portland.
logs by this time being rafted down rivers to t ire 1895 University of Washington moves to present
Sound even though considerab le stands of timber campus location.
remained on the banks of ’ the Sound itself. 1897 - Gold rush to Alaska begins, causes rapid

Manufacture With the exceptions of lumber , deve lopment of the Area.
there were no major mamiufacturers at this time. A 1898— Hydroelectric plant built at Snoqualmie Falls.
few tanneries , door and sash and furniture factories , 1899-- Cedar River watershed established to supply
and several small iron foundries existed , but these did water to Seattle.
not have sufficient capacity to even meet local 1900 — First automobile arrive s in Seattle. Population:
demand. State , 518 ,100; Seattle , 88 ,670; Tacoma .

Shipping - The territory had some 80 sailing 37,714.
vessels with a combined tonnage of 20.5 thousand 1906—Lake Washington ship canal gains approval
and 22 steam vessels of 2.0 thousand tons , tota ling from Congress. First automobile registration in
102 vessels with a capacity of 22.5 thousand tons. State totals 763 cars.

Land Areas - - The Area was at this time largely 1909 — Milwaukee Railroad completed to Seattle and
composed of timber land. However , sett lers were Tacoma. Alaska-Yukon-Pacific Exposition
moving into the bottom lands along the rivers and opens in Seattle.
clearing t hem for farms particularly those areas 1910 - Population: . State , 1 ,149 ,990; Seatt le,
having rich alluvial deposits. There were large areas at 237 ,194; Tacoma , 83 ,743. Tacoma approves
this time where no settlement had occurred. The land municipal dock facilities and begins con-
office at Olympia had sold or recorded certificates for struction of the Nisqually hydropower plant :
635 ,500 acres of land. Union Pacific Railroad reaches Seattle.

Railroads -- At this time rail connections had yet 1911 --Port of Seattle established.
to reach the Puget Sound Area. Surveys had been 1913—State highway development program started.
made and construction of a North-South line was 19 14- -Smith Tower completed in Seattle.
underway arid scheduled for completion in 1876. l915—Snoqualnrrie Pass Highway completed.

Urban Settlements By 18 70 there were six (6) 1916-- Boeing Company commences manufacturing
towns in the Area with a population of over 200. operations.
These were Olympia ( 1 ,800), Tumwater (250), Steila- 191 7- Fort (camp) Lewis established. Lake Washing-
coom (300), Seatt le (I .800), Port Townsend (800), ton ship canal opened.
and Port Gamble (300). There were around ten other 1918 -- Seatt le begins hydropower development on the
sett lements (including Tacoma) with populations Skagit River.
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I 920 (‘~ : \ t a I  air mail se rvic e esta blished - l’opu. Washington products to t he eastern states and to
Iat iomr : Sia t e - I .35h .ii2l , Se att l e . 315 ,3 1 ? . tra ns ir ip American products to tire Orient,
1 acoma . ‘~~ ,0h5 - I ve rctt . 27 ,o44 : Bellirrg hann , ‘ t h e  co m rstruct ion of t he railroads had a tremerr-
27 .585 - dous ef fec t  on water transportation iii tire Area.

I 924 Gorge Power Plant on Skagil Rive r operat io nr . 1 hese e f f e c t s  were: ( I )  a reductiiin in water-borne
a l. coriimn erce t raf f ic  between the Pacific and Atlantic

1927 Boeing Airport conis t n uction started. sea hoards: (2 )  aim increase in Oriental trade: and (3)
I ‘130 Popula ion : State . I .563 ,1 ‘Hi . Seattle , air inc rease in coastal trade , The following figures

3o5 .5 83 , Tacoma, 106 .817; Bellingham , indicate tire increase occurring in tire water-borne
30,823 : I ver ci t , 30,Sh7 , com m erce of this Area:

I 032 Seattl e com rrp ietes Diablo I)ani on Skagit .
I 034 i)irect t ra nrs co nt inenta l air se rvice begins to the Imports Lxpori

I 938 (‘ ingres.s c rea ies Olympic N.,tional Park. ( ‘ U  ~ 41 7 .000 $ 2 .708 .001)
1914 55. 302 ,00(1 5 5.01 2 .Of)0
19 I 6 I ‘ii .780 .000 20(1 ,44X .000

During t he period from I ~~
‘ (i t o  ‘) 4( , the I ~) 2’) 2 1 o .774 .000 147 .570 .000

developme n t of the Puge t Sound Area progressed
rapidls in the decade between 1900 1910 alone , t he
Stat e ’s population increased by 600.00() persons. The In 1905 , when the office of Highway Commis-
hulk of this g ri iw t i i occurred iii flue Puget Sound sionie r was created by t lic Legislature , t here were
Area . due largel y to the ‘ilaskan gold rush , the rapid twelve State roads of various length . most ly short ,
expam ision of tire timber industry amid the demand for umiirnproved wagon roads. By 1910 , t he total mileage
free land under tIre i,iimestead laws. in the State had reached 35 ,560 :mnd by 19 20, 44,000

By 1 940, the Puge t Sound Area had become a miles , ot which over 4,000 miles were improved State
manufacturing, wholesale and distribut ion , Coni- h ig h ways. ‘1 he growth of automobi le transportation is
mercial . financial arid tra n sportation cent e r of nnijor best indicated by ti re r: pid and substantial increase in
significance , not only on tire west coast , hut n atio n - the number of cars in the State , While in 1906 t here
al ly as well. Several of these deselo mental ta ~ fo r~ were some 763 cars registered by 192 1 there were
are outlined below as indications of th is growth. 195 ,000, ar id by t 030 .400,000.

Agriculture The number of farms statew ide Manufacturing -Once rail transportation open-
increase d fronr sort ie 33 ,000 in I 90() to slightl y over ed tire Puget Sound Area to outside contact , many
84 ,0(X) in 1035 , While m any of t hese were located other areas ut activity experien ced considerable
outside the .-\ rea . a great deal of dair y . fruit , amid growth. Between 1900 and 1910 , tire State of
veget. ihk f’arn rmn rg deve loped w t t i imni tire Area due to , W ash ington rose i’rom 30t h to 21st place among other
( I )  ti re irm c re . is mng urban prr pu lat momr and . (2) the s tat e s as measured hv the value of its m r ian ui tac t urimrg
I av nra He cI mnia re t i r these act iv i t ies iii tire Puget products . By 192( 1 , factory emp loyees had doubled
Sound Area - 1 ii~~ri’ are pnt ’sei t~ 91 .700 acres urrdcr (over 1910 figures). factories had increased by one
irrigat iort ri mim e Puge t Sound Are:i . third , va lue of p oducts increase d by 200 percent amid

Transportation and Commerce Pt ion I >  I ~‘)U , the State had risemr to 14th place in t Ire mration ’s
the .-\ rea ’s transportat u r n  depenuik ’ d on sailing vesse ls , mammufacturi nig lists ,
coasial st ea nrrer s arid a few crude wagon roads , Travel
was slow rid dii her, it . sli i pmr ie nt t of ’ coinniodit ‘Cs to Development: 1940 to 1966
ar id t rum tire re gion w;,s limited and co rtsc quenr t ly, Between 1 940 arid 1960 tire popula hurt of t he
this aided in re s t r i c t  tr ig t ire economic growt ii of tire State of Was hingt t rr r , as a whole , grew by over
region . Ilowever , soon af ter  1870 , amid mncreasi rig l~- UI) 1 ,100 .000 persons for air in crease of some 64.3
urrtm l an nurid I ‘1(X) , rail coirirections were niade w it h perceirt (compared to 35 .7 percen t for t ire iration
tire Area , both wit ii the l ast , North . amid South . l’lre dur imrg this sau te  time). Tire twelve-county Puger
developr rierit it mria n ’ v \pu r lines iii t lie period fronri Sound Area acc tiimn ted f’or tire largest portion of’ t Ire
1888 to 101 5 effect ively open ed time resn u rces of ’ tire State ’s growth. having a population m mc me.m s~’ of ’ soirre
State to e x pku mt a t m o ni . nna k m mig it possible to sen d 760,00() persons , or umea r ly 70 perccm rt oi’ tire tota l

I -r’’



population growth 01’ tIre State. Witimi ur the Area a population of I ,965 ,000 persons, where a h undred
itself ’, tire bulk of t h e  population growt h occurred in years ago t h ere were less than 20,000 persons, today,
tire geographic heart of tIme Puget Sound Area . t here resides a population of nearly two milliomr .
conriposed of King (430 .000 additionral persons), Prior to 1940, the development of the Area was
Pierce (139 ,000), Snolrouriisii (83 ,4(X)), and Kitsa p one of largely a gradual uric , wit h several periods of
(39 ,800), iraving a total murcrease of nearl y 693 ,000 niore rapid growtir , particu larly between 1900 and
persons aniountinrg to over 90 pci cenit of t he total 1910 wirenr the population of both the State and the
areawide population growt h . Nr t  orrly did tire hulk of Area more tha n doubled. After 194-0 the Area’s
tire State ’s population iurcrease front 194() to 1960 gr rwth aurd developnrenrt , building on the foundations
occur in the Puget Soun d Area . but nearly all of this set in prior years and impelled by t he urgent wartime
increase was located m r orr lv onre portion of tIre total anrd immediate postwar economic requirements , shot
Area. The effects of such a growth pattern upon the forward in boom and near-boom conditions. In more
particular land arid water resources are extremely recent years , development has tended to stabilize
significant , far greater than if the growth were more somewhat wit ii intermitterrt periods of rise and
evenly distributed, decline . At the present time , t ire Puget Sound Area is

The significant population growt h of the State onrce again experiencing a rapid growth rate , largely
in general and the Puget Sound Area in particular due to significant expansion of the Area’s aerospace
during the period front 1940 to 1960 can be largely industry.
attributed to the following factors: While development of the Area prior to 194.0
( 1) Expansion of military bases on tire West Coast was of a significant nature , tire greatest impact on the

and t he wartime expansion of nrilitary contracts Area ’s land and water resources has occurred in the
for all types of equipmen t arid materials caused postwar period. Not only has the sheer number of
the influx of a large nunrber of workers front people and activities crowding into this area been of
ot irer parts of the uration . m any of whom significance , but eve n more significant has been the
remained in the Area after t he war. manner in which they have arranged themselves

(2) A trentrendous backlog of demand for irousing within the Area. Prior to 1940, urban.type develop-
and consumer goods in tire immediate postwar ment was , for tire most part , reasonably compact , the
period spurred the Area ’s econom y, creating remainder of t he Area being occupied by small
urrany new jobs and services, villages and farms, h owever , due to tec hnological

(3) The sharp rise in birth rates , hotir in tire miation advances iii comnirunications, transportation , and
and in this Area. ot her factors , more recent development has been

(4) (‘ontinued decline in mortality rates. scattered widely. Entirely new communities have
Estimates made in 1966 indicate that the State sprung up, former ly rural areas are nrow interspersed

and the Puget Sound Area have experienced consider- with urban-type residences arid other activities, Now
able population growth and development from 1960 it is possible to easily travel throughout the Puget
to the present. These figures indicate an increase of Sound Area in a matter of hours, and the continued
approximate ly 266,400 pcrsonrs in the State , with t he improvenrents in access will considerably lessen exist-
Puget Sound Area receiving a little over 70 percent of ing trave l time conrstraints. Unless there is a signif.
this amount for an increase of 196,000 persons. Once icant reversa l of existing trends , deve lopmental
again, the Centra l portion of the Area obtained the impact on all ~spects of t ire Area ’s land and water
largest anrroun rt (if this population growth with an resource s will continually grow greater, posing more
estimated increase of 181 ,000 persons. and more pressing prob lcnrs t’or t he people of’ t ire

The State ’s 1966 population totaled some Puget Sound Area to solve .
3,120,000 persons, with tire Puget Sound Area having
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S U M M A R Y  OF PRESENT STATUS

The Puget Sound Area iras developed tiurougir eac h basimr , wit h a total figure describing the Puget
the years as a produce r of various natural resources , Sound Study Area. Tables 1-2 through 1.6 provide a
the primary resource being tine vast tinrher reserves , brea kdown (if the five nrajor lan d use classifications.
The land areas surrounding the Sound were originally lable I .7 gives a detailed description of the land
almost completely covered witir demise stands of ownierships for ea c h of tire basins and for the tota l
timber. The vast amoun t of valuable timber resources Study Area,
easily available for logging and nrilling, due t(r the
proximity of the timber to water areas , led to the THE PUGET SOUND AREA
ear ly settlenient of the Puget Sound Area. With the
rapid urbanization that iras ta kenr place in the Study Table I - I describes the land use of the Puget
Area in past years , t ire Puget S(rund Area is now tire Soun d Study Area by means of six major land
foremost population center of the Pacific Northwest. classifications for each of the tirirteen (13) basins.
Yet we still find approximately 90 percent of the and the total for tire Study Area. Figure 1.2 portrays
hand is still being put to non-intensive types of uses , the arrangement of the present land use for the Puget
wit hr the primary use still being forest lands. Sound Study Area. From Figure 1.2 and Table 1.1 , it

The present land use for the Puget Sound Area is easy to see that the primary land use in the Study
has been summarized in the following six tables. Area is forest lands, which cover 85 percent of the
Table 1-1 is a composite of all tire land uses found in land.

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

Rurat Total Area
Non- Buit t ’Up Land and

Basin Cropiand Rangeland Forest Land Agri cuit urai Areas Fresh Water F resh Water

Noo k sack .Sumas 137 .492 11 ,600 609,581 12 ,669 20,896 12,129 804,367
Skagit ’Samis h 100,465 19 ,748 1 ,753 ,445 20.092 18,804 35,409 1,947,963
Stilm aguam is h 34,531 1,016 385 .450 5.932 6.698 4.721 438,348
Snohom ish 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
Puyat lup 36.853 5.683 593,339 25,729 97,446 11 ,297 770,347
Nisquat ly 29,254 34,008 379 .675 6,368 5,481 7,468 462,254
Deichu tes 16 .248 9,480 127 .123 13.541 14,416 2.597 183,405
S.n Juan 18,594 9,129 71,958 9,11 8 2 ,774 955 112 ,528
Wh idbey-Camano 23,006 2,454 84,069 12.419 10,987 719 133,654
Weat Sound 46,215 5, 137 1 , 123 .666 64,208 42 ,161 12 ,606 1,293,993
Elwha’Dungeness 23,721 2,417 409,491 5,073 5.911 1,844 448,457

Puget Sound Study
Area Tota t 591 ,513 106, 448 7,039.184 238,854 428,330 152,444 8.556 .773
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CROP LANDS acres of 591 ,000 acre tota l. 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 crophand uses for the
Nooksack , Skagit and Snohomish Basins contain the basins and for the Puget Sound Area.
largest acreages in croplamud uses, with over 290,000

TABLE 1.2. Croptands by type—Puget Sound Area (in acres)1

Crop Types

Basins Close Grown Brush All Other Hay and
Field Fruit Row Rotation Tota l Acres
Crops Vineyards Crops Pasture All Crops

Etc.
Nooksack-Sum.s 2.071 2,597 10,709 122,115 137.492
Skagit’Sanristn 93 2,047 45,640 52.685 100.465
Stillaguamish -‘ .- 2,983 31,548 34,531
Snohomish — 560 5,562 65,630 71,752
Ceder2 

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-Dung.n.es 1,465 202 679 21,375 23,721

Puget Sound
Area Total 4,716 10,365 77.978 498,454 591,513

Unadjusted measurements correct to the neerest thousand.
2 The Cedar and the Green River Basins have been reported as one unit in the Appendix.

The Nisqually and the D.schutes Basins have been reported as one unit in tire Appendix.

Source: Pugst Sound and Ad~ecent W ters Study, 1966.

1-10



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

Rangehands described in Table 1-3 , make up a 
______________________________________________

very small part of the total land acreage in the Puget Native Brush Total
Sound Area. They represent less than 2 percent of the Basins Pasture Pasture Rangeland
total. The Nisquahly-Deschutes River Basins contain

Nookiack -Sumas 9.956 1,644 11,60042 percent of all the rangelands in the total Area. Skagit.Samish 4,088 15,660 19.748
Stittaguamish 744 272 1,016

FOREST LANDS Snohom ish 1,134 1,290 2,424
Ceder 2 

— 1,120 1,120

Forests Green — 2,232 2.232
Puyallup — 5,683 5,683Forests occupy some 6,4 million acres , or about Nisqually — 34,008 34,00875% of the total land acreage. The Skagit , Snohomish Deschutes3 

— 9,480 9,480
and West Sound Basins contain the largest acreage of San Juan 7,417 1,712 9,129
forest , holding about 55% of the Area’s total. Forest Wh idbey-Camano 1,689 765 2,454

land classification indicates that 13% of tire acreage ~ 
West Sound 638 4,499 5,137
Elwha -Dungeness 1,164 1,253 2,417noncommercial forest. Another 9% is productive land

held in reserved status in parks, wilderness, or like Puget Sound
units. The remaining 78% is classified as commercial Area Total 26,830 79,618 106,448

forest land capable of—and available for--the produc-
tion of forest products. Coniferous species predom- 1 Unadjusted measurements correct to the nearest thousand.
m ate , making up some 81% of the total stand. The 2 The Cedar and the Grnnen River Basins have been reported
most common species is Douglas fir , with western as one unit within the Appendix.
hemlock , western red-cedar and the true firs making
up most of the remaining stand. Table 1-4 describes ~ The Nisqually and the Deschutes River Basins have been

reported as one un it within the Appendix.the present acreage of forest lands in the Puget Sound
Area. Source: Puget Sound and Adjacent Waters Study, 1966.

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

Commercial Non- Productive
Basin Coniferous Deciduous Commercial Reserved Total

Noo ksack ’Sumas 334,880 133,050 37,810 27,190 532:930
Skagit.Samlsh 677,230 157,500 368,940 201.660 1.405.330
Stitlagusmish 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
Puy allup 369,980 72,180 53,920 66.920 563.000
Nisqually-Osschutes 435,220 51,020 16,850 16.380 519,470
West Sound 870,180 123,830 87,390 55,900 1,137,300
Elwh..Dungeness 87,090 17,380 124,960 112,740 342,160
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

Not.: Land status ch.ngss caused by Public Law 90-544, North Cascades National Park Act, we Included in th. totals.

Source: USDA, Forest S.rvics- 1968.

1—I l



RURAL NON-AGRICULTURAL 70 percent of the land classified in the Rural
Non-Agriculture land use category. The mutes chassifi-

The Rural Non-Agricultural land use of the cation is not so important because of its land
Puget Sound represents less tItan 3 percent of the acreages , but because of its necessity to the Puget
total land within the region. Of the four classifica- Sound for various mineral needs which are vital and
tions used in this land use category, the rural necessary to the growth of the Area. An example of
non-farm and the mines are the most significant. The mining needs would be the maintenance of its gravel
areas classified as rural non-farm are important resources in close proximity to the population centers
indicators of lands that are in transition from where it is available for use in the construction
agricultural or forest uses, to intensive hand use . Also, industry. Table h-S describes the Rural Non-Agricul-
it should be noted that rural non-farm areas represent tural land use of the Puget Sound Area.

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

Rural Non-Agricultural Classifications
____________________________________________ Total Rural
Rural R iver Wash Non-Agricultural

Basins Non-Farm Tidelands Mines Fermsteads Land Use

Nooksack-Sumas 3,720 4,324 658 3,967 12,669
Skagi’-Samish 8,201 -- 6,534 5,357 20,092
Stillaguarnish 1,602 -, 738 3.592 5,932
Snohomish 16,550 403 6,261 6,146 29,360
Cedar2 22,864 294 206 2,016 25,379
Green 7,088 135 332 1,411 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
EIwh.-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 App endix.

The Nisqually and the Deschutes Basins have been reported as one unit with in the App endix.

Source: Puget Sound and Adjacent Waters Study, 1966.
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TABLE 1-6. Intensive (built-up) land use—Puget Sound Area (in acm)’
Urban Total Built-Up

Resident ial Areas Land
a.sons Railr oads Highways 

- 
A irports Industrial Use

Nooksack-Sumas 613 5.177 294 14,812 20,896
Skagit-Samish 775 8,274 597 9,158 18,804
Stil laguamlsli 471 3,978 506 1,743 6,698
Snohomlsh 2,288 8,615 1,841 23.611 36,355
Cedar2 1,776 6,008 947 97,785 106,516
Green2 1.275 3.289 1,558 53,765 59,885
Puyallup 2,636 4,920 3,270 86,620 97,446
N’iaqua lly 3 889 3.074 134 1,384 5,481
Deschutes3 734 2,025 383 11.274 14.4 16
San Juan 10 838 639 1,287 2,774
Whidb.y-Camano ~“ 3,088 4,600 3.299 10,987
WestSound 998 10,343 2,123 28,697 42,161
Elwha-Dungeneas 230 1.335 413 3,933 5.911

Puget Sound
Area Total 12.696 60,964 17,303 337,368 428,330

1Un.diustsd measur.msnts corr ect to me nearest thousand.
2Th. Ceder and the Green River Basins have been reported as one unit within the A ppendix.
3The Nisqually and the Deschutes Basins have been reported as one unit within the Appendix.
Sourcs: Pu et Sound and Adjacent Waters Study. 1966.

INTENSIVE LAND USE
pattern of land ownership. Ownership of land had a

The 428 ,000 acres of land classified in the definite influence upon the patterns of land use and
category of Intensive Land Use constitutes a small development in the region in the past, and will
part of the total land of the Puget Sound Area , (5%), continue to have an influence on land use patterns in
but it has a tremendous impact upon the total land the future, The Federal Government is the largest
and water resources of the Area. It is within the land holder in the Area, controlling 41 percent of the
built-up areas of the Puget Sound where a great land. The next largest identifiable group is comprised
majority of the 1 $70,000 persons live, where the of the corporate owners, who can be identified
great water-users are located, and it is in, and around, primarily as the large timberland owners. The cate-
these areas where new population growth is going to gory listed as “urban, suburban and all other private
occur. Of the four classifications listed under the land” in Table 1-7 is a category that contains over
category of Intensive (built-up) Land Uses, urban uses 2,800,000 acres of land and includes all those lands
are the most important. This chassification includes all such as homeowners, individual lots, commercial
the primary urban uses, such as residential, commer- holdings, etc., that are primarily found in or adjacent
cial, industrial, public, and semi-public. The urban to the populated portions of the Puget Sound Area.
uses constitute 80 percent of the total land use in this

In examining the ownership patterns from thecategory. Table 1-6 describes the Intensive Land Uses .viewpoInt of lands in the public sector (4 401,000for each of the basins, and for the total Puget Sound
Area acres) and lanr’t in the pnvate sector (4,147,000

acres) there is almost an equal division within the

LAND OWNERSHIP Puget Sound Area.

Table 1-7 describes the land ownership groups
Ownership of land is extremely, important to for each of the River Basins, and for the Puget Sound

the planning process and, even more important , is the Area as a whole.
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PART TWO— AGRICULTURE
PUGET SOUND AREA
SUMMARY OF AGRICULTURE

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

Land use . within ~he Puget Sound Area, as Soils of the area have been grouped into
measured from aerial photography, consists of: capability units according to similarity of problems
cropland, 591 ,500 acres: raiigeland , 106 ,450 acres; and treatment needs. This serves to condense and
forest and hand associated with forest , 7,039,200 simplify the determination of treatment needs and
acres : rural non-agricultural 238 ,850 acres: urban estimation of productivity under various levels of
built-up. 428,350 acres: and fresth water , 152 ,450 management. Table 2-3 gives acreages of the various
acres. Of these various categories of land use, this capability units by basin, Estimates of present and
section deals primarily with cropland and rangeland. potential production levels for various crops are
The other components have been examined only to shown in Table 2-4 .
the extent necessary to establish their effects upon Much of the cropland, though fertile , has
potential cropland. problems which must be solved to meet the needs of

Cropland has been broken down into major the Area. These needs are determined and quantified
crop groups for detailed examination. These under “Present and Future Needs.”
groupings along with their acreages are : Small grains .
13,010 acres; field crops 4,450 acres: vegetables , PRESENT AND FUTURE NEEDS
54,020 acres; berries, 9,930 acres : nursery products,
7,130 acres; hay, 156 ,550 acres: silage, 5 1 ,910 acres; All needs of the Puget Sound Aiea are based on
pasture, 263,040 acres; and cropland not used, the number of people expected by 2020, The
31,480 acres. Economic Technical Committee has projected 6.8

Soils outside of national park and national million people by 2020, an increase of
forest boundaries have been grouped into capability approximately 3.5 times the present population. It is
classes, subclasses, and Units to determine potential assumed an average urban density of six persons per
cropland, and to estimate types of agriculture best acre would be suitable for gross (and use planning
suited to various kinds of land. Capability classes purposes, except for the Cedar Basin. At this density
indicate limitations of use. Lands within capability 1 ,040,000 acres would be needed for urban use or
classes II through IV have problems of low in tensity approximately 372,900 acres more than is used at the
and are suited for cultivation . Classes V and VI with present time , About 66,500 acres of this 372,900
greater limitations are suited for pasture and range- additional acres needed is expected to come from
land. Classes VII and VIII have severe limitations for crophand. The remaining 306,400 acres is expected to
agri’-ulture but may be suited for recreat ion , wildlife , come from other land uses.
or ~-~.zer supply. Capability classes II through IV total A loss of 66,500 acres would lower total
2.087,200 acres; Classes V and VI, 1 .026,800 acres cropland of the Area to 525 ,000 acres. This loss of
and classes VII and VIII, 1,577,300 acres. acres coupled with a rapidly expanding population

requires increase in production over the present of:
Subclasses are designated by letters (e) for 120 percent for forage and small grains; 264 percent

erosion, (w) for wetness, and (s) for soil problem. for field crops; 255 percent for vegetables; 158
These subclasses indicate the kinds of limitations percent for berries; and 264 percent for nursery
within the classes. The dominant limitation is products.
indicated by the first letter in the small two letter In order to achieve the needed increases in
symbolization following the capability class . The production the 525 ,000 acres remaining in cropland
capability class indicates severity. All acres in the must reach a higher degree of development than is
Puget Sound Area have one “ r more of these presently attained. This can be done by: advances in
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technology , floodwater protection , waters hed (3) Advances in technology will he facilitated
protection and rehabil itation , drainage improvement , by increasing research through more trained
irrigat ion developme iit , and other management. personnel and funds.

Floodwater damage haiard must he prevented (4) Install and maintain protection on 454 ,400
to t ine extent remaining liaiard does not materially acres of crop land to reduce dam ages an d allow full
_
~ c~ ~d ot h er risk of loss before Investments in development of farmlands to meet the share of food

deve~opmeiit are practical. This level of protection is and fiber required of ( lie Area. This will he done
nee de~’ on 454 .40() acres of crop land by 2020. through a combination of flood control and prcven-

Soil erosion and various other aspects of land tion projects. These projects will be installed through
instability determine watershed protection and cooperation between local peop le , the State , and
rehabilitation measures needed on 525 ,000 acres of various Federal agencies.
cropland by 2020. (5) Install or maintain watershed protection

Drainage improvement is needed to improve and rehabilitation practices on 631 ,000 acres of
efficiency of cropland use . Cropland drainage is crop iand and rangeland. These practices are largely
needed on 482,000 acres by 2020. A considerable the responsibility of the local people with technical
amount of this improvement is intensillcation of and financial assistance of the State and Federal
treatment on land previously partly drained, and all governments.
of t he drainage improvement is on lands now in (6) Install or maintain drainage of unwanted
cropland use , water from 482 ,000 acres of agricultural land to

Irrigation in this Area is used to maintain the create a more suitable environment for growing crops
supply of moisture available for crops at near the to meet increased production requirements. Partial
optimum level. Irrigation development is needed on drainage has beeti installed on much of the land at the
396,000 acres requiring approximately 816 ,450 present time. However , to meet projected yields ,
acre-feet of water by 2020. This irrigation is of a comp lete drainage must be installed on the 482 ,000
supplemental nature and serves to increase acres. Many of the early projects have drainage as a
production eff lciency. purpose .

MEANS TO SATISFY NEEDS acres ~~ 
~~nd

°
~ 

maintain irrigation on 396;000

The plan advanced here is considered to be the accomplished through individual effort , although the
most practical in terms of doing the most good for possibility of at least two federally sponsored projects
the most people at the least cost. does exist. Unless the conversion of cropland to other

The need for land for urban development will uses is halted , this amount of irrigation will not be
be met by using most of the land present ly classed as accomplished. See Appendix VII, Irrigation.
rural non-farm , 66,500 acres of present crop land, and This plan provides for enough farmland, when
approximate ly 306,~00 acres of forested area. This is fully developed to satisfy needs based on maintaining
based on a gross average density of six persons to the the expected share of national production in relation
acre , for lands to be devoted to urban uses. The best to increased national population by 2020 and
cropland located mainly in flood plains of rivers and provides for spacial needs for industrial and urban
tributaries and on low benches would be retained in development during the same time period.
cropland and other open uses by public incentives Details of proposed projects and measures
and regulation. including implementation arc found in Appendix

Increases in production requirements of the XIV , Waters hed Management.
various crop groups will be brought about in a Other appendices containing information of
number of ways. special interest to agriculture are as follows:

(I) All remaining crop land will be developed (I) Appendix II, Political and Legislative
for production efficiency, as needed. Environment.

(2) Cropland may be shifted between the (2) Appendix IV , Economic Environment.
production of torage and small gra ins , vegetables , (3) Appendix VII, Irrigation.
berries , and nursery products as conditions warrant. (4) Appendix XII, Flood Control.
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INTRODUCTION

The United Slated Department of Agriculture socio-econornic benefits from the limited cropland
considers the word “agricu lture ” to include: resources.
resources , activities , and commodities related to In its industry function , agriculture
cultivated pastures. woods , forests , and ranges. It contributes heavily to the economy of the Puget
then includes all lands used tor the production of Sound Area through production of food and fiber
food and fiber , including such primary arid secondary trom lau d aiid water in this region of mild climate ,
uses as recreation and wildlife . In this appendix the long growning season, favorab le water supply, and
use of the term is primarily restricted to cropland use good markets.
and factors at ’fecting lau d use in relation to cropland. The nature and distribution of soils is

“Related land” is that land on which present or considered in deta il and the interpretations of soil
projected use or management practices cause properties are translated in terms of agricultural
significant effects on the quantity and/or quality of capability, production potential , and needs for
the water resource, and that land , the use or protection and development. (Appendix XIV ,
management of which is significantly affected by or Watershed Management , and accompanying exhibit I
depends on existing and proposed measures for contain information on the suitability of soils for
management . development , or use of water resources . various uses.)

Of particular importance to agriculture is the A number of existing programs of technical
competition for good crop land in the Area. Lands assistance , informational services , financial and credit
suitable for farming use are in a scarce category . Only assistance influence the land owner in his use and care
about seven percent of the Area is used for crop land of the land. These programs are considered in more
and this available land will be decreased by detail in Appendix XIV , Watershed Management. The
conversion to other uses. In contrast to the supply of functions of various agencies of State and Federal
cropland there is a plentiful supply of land suitable government are described in A ppendix II, Political
for other purposes if adjudicated with reasonable and Legislative Environment.
judgment and used with adequate intensity in order In order to meet the needs of future years
to decrease areal demands on the resource , much higher levels of management are required. In

Croplands must satisfy a part of the spatial order to determine these levels three factors are
requirements of the expanding population. This land involved:
is for the most part the flood plains of the m ajor (a) The cropland base available.
rivers and t heir tributaries. About twelve percent of (b) Estimation of production levels attainable.
t h e  Puget Sound Area is expected to be used for (c) Kinds and amounts of management
urban purposes by 2020. The large amount of required.
available land, other t han flood plains , suitable for The study develops an inventory of present
urban development should make it possible to mini- status of agriculture , determines need for crop land to
mize competition between cropland and urban uses. 2020, and develops a program , which on

Good judgment dictates that land be developed implementationwi ll meet the spatial needs of an
carefully from its natural condition so that expected population of 6.8 million and produce the
irreversible changes are not induced in critical areas Area ’s expected share of national production to

needlessly, or without full consideration of the 2020.
consequences.

HISTORICAL BACKGROUND
PURPOSE AND SCOPE OF AGRICULTURE

The purpose of the study is to develop a plan to Though production records prove that the
provide, if possible , the Area ’s share of expected food agricultural opportunities contai ned in the varied
and fiber production needs for the Nation to the year climate and soil of Washington State are among the
2020. best of any state , and though agriculture ma~’ he said

This appendix is dedicated to methods. means t o  have been practiced almost scientifically since the
and alternatives to be used in achieving the greatest arrival of the first settlers , the developm ent of the
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St. t t e ’s .ug i icti l trur ~ul mc so i i i ces  v~~is del.used h~ t hec .ides formed art  i t t iga t io ut crinipamly f i r  wat cu lands from
and has to t  s e t  readied u.s f u l l  d i veisi tv or cap act t~ the l)ungem iess River.
T he to lloss iii ’ historical in.itc iial h a s  been c~ itipiled In l~~3S stuck holders of t h e  fur company,
lroni published ,otd un published histo r ical re co rds of w h ose charte r did not provide for agrictiltur a l ac l i—
the are a hs 1 e  Wa sh ington Sta t e l)epau tt l ien i i f v i t e  - orgauiiied t h e  I’uget Soumtd A gricultural Corn-
At _’ i culture . pammy. ihe two largest farms , or ranches of t h e

The Spa ui iaids had brought c a t t l e  i Nootka Agricultural ( onrpany we re locat ed af Nisqually a r id
S o u n d  iii I ‘~~~~) ,inil in I 7~)2 . du ruun g their b u d  (‘owhit ,.
i)ec nip a i i ) n i  i t t  \ej h fkr ~ . tad lanided eigh t  head of The Simmons group, who settled at Budd’ s
catt le , am id p~ o htr ~ . toes. duals , and sl eep. At Inlet m ean  t hte present town of 1 umwate r at the head

\ s t n i m  a . in I 4 t brent l ort ( .eon cc there  were of Pugef Sound. wer e f lie first Ameri can sett l e rs o
c ru e ~e nns and ci ta t s . two hulls and two Ineifers beitig ente r the State of Was hiingti nn t who were m iei t hm er
b~ ,ir~hr t m I te S ,i ire ear f n tt i  Sari I ranciscti ins the traders mror nniss notiar ies . but were seeking permaniet it

~I tip lsa;uc lodd . (‘orntinucil import at ions ra ised the hit m ires
nii imn hicr I cat t l e  to twelve . Lit t le agriculture nas L w  ruin g was slow in becoming the Stat e ’s
pra ct ic ~- mi t i e t e , t he pe rso ntu ie l beinc exclus ively fur sccotid ecott omic enter prise , lagging helund logging in
traders . livest ock was al lossed t in  run as on im pe it t h e  sveste rn arid beh in d mirr itig itt the east e rn parts of
nai trr e . ami d po ta t oe s  were a ppa re nrtl ~ tire onr l~ f i e ld the S ta te .
crop cu lt iva t e d to a mr ~ ex te n i t  - l arnni nc w as holl owed Betwee mi I 848 and 1850 other settlers ~ e m r f

as iii cc ‘nionlic cii terpr ise oi t lv a f te r  t i m e a i r  v i i  ii Dr. unto t he lau d ot tine Columbia River . packing some
Joint NieLaughi hin i , a man iacc i of Inc I htt d s mo ’s Bis grafts and fruit trees with them. Other plants , seeds .
(‘ompaiiv on t u e  Pacif ic C oast , on t ime Co lurttb ’ ia and fruit trees were brought to the Sound un ships.
Rivet iii 1 K24 . Small nurseries svere started amid a t iumber ~f

Dr. McLaughlin was the pioneer  in the devek)p- orchards set about Olympia then Tumw ate r Steilzi-
mnent of the Pacific Northwest : lie saw its potentia h i- coirm and itt the Puyallyp and White River va llev c .
ties. foresaw i t s  growt h am id initiated man~ of t he Whatcom. Island , Mason , amid ( lark Counties were the
basic iun d us t r es upon whi ch its prosperit ~ would reSt . principal agricultural centers of western Wash umi gtoni.
While the company lie represented was a fur-tradi ng In the sixties the King County market gardeti-
company. Dr. McLaug hhmi realized t h at t i re  future of irig was already becomin g a m ajor industry on land
the Oregon T er r utmmi ~ was largely ag ineni ltural at id that was being logged off since the late forties amid
turned much of t ire ac t i v i tV  of t lie I ludso nt ’s R.t~ ear i~ t i l t  ics . Da irving was developed into a specialized
(‘ompan~ unto farming and stuck r a i s i n g .  I. pri nt t h e  occupationt , amid t i re potentialit ies of orchard culture
establis h men t of Fort Vancouver . in I . he haumur e h w ere hegintning t o  he recognized.
( lie slaug hter of catt le ,inrd l)cg.m ii t lie ciii s i  f u n  of The csta hhishiuii em rt of formal banking iti the
the land. No cattle , or very fe w , wer e killed lot beef State imi 1869 was the beginning of \~ ashington’s
until 1836 , w hen the twet ity -s ev emi itcad he foi nt id financial history. Banking in the Pacific No rthwe~f
when lie arrived had multip lied h u n  a rei d oh was air outgrowth of ot h er business enterpris es. Real
approx imately I .0(X) head. lii .isld mti int i to t he 1 .0(X) estate agemits came to t ine front as leadim ig busin ess
head of catt le there wer e some 7t ) n) biogs . 2tX ) s h eep. men m u d  itt t h a t  period shared with nierchtaui ts in
5(8) looses , amid 160 oxen. Not a u i t t  t h u s s tock w ,is start ing ban ks.
at Vancouver , f or I)u \ ic[ aug hnhmn w’ iil ca t i le amid During h lie sevent h es favorable Federal legisl.m-
hogs to tine company posts at (‘uriv ihle , ~4isqua llv. lion iii regard to land giants stimulated and encou r—
(‘owhit , . and ti) more distant f i t  s~ .m ttd he knit cosn aged sett lements event in advance if tIre public survey
to s e tt lers to encourage emigration nut id t i e  develop- In tire counties bordering the Sm mund , vegetable
nw’ni i )t t he me r rut o iv II is ma nagt’ nt ie tu t ii f en p gnu rdeur i nrg and her r~ c u l t  ure were well advanced wit hi
growing was surnulac . Seed was se nt tsr  the Se ’Qen. il cabbage , aspargus. beans (except linia), beets . brus-
com pany p11515 and given to se t t lers sels sprout s , cauliflower , carrots . celemv . cucumbers.

Seed of grain , t’ruuts and vegetab les was also a kale , leeks , lettuce , onions , parsely. parsni ps. peas.
part of the baggage of these earliest set tlers Farming potatoes . radish es , rhubarb , s puu i achu squash, t urnips.
was being practiced in the must adva miced m ethods of blackberries , currants . guosehernnes . r:us pherr mes .
(he ila~ As ear ly as 1895 farmers around Sequinn strawberries , arid a certain variet y of peaches itt
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Favorable Is rCJ t  m i nus b re i tng staple crops The da urs mur d r is n iv up to tine close of the
As more and n oTe se t t Ie rs  eute ns ’d t ime Ter m - c c nmtur v was based upmu nm m eal market dem ands, and

tors . t i e  f i tness ot i ts d i f f e reuut  Si ct io u ms for  cer ta t n u  tine suipp ly ru t  dai ry products ruev e r exceeded the local
cro ps in specia lmzed .ugn ncu l tun r s~as be t te r  recognized. needs A guea t portion was sbmn p i enl m i  up to 19 12 , so
By I 5 1  nt iost .mgn cultur e was being k e,t luied .inud large was tire stable amid f ranisient pimpulatior i - railroad
developed along tine I m n ue s it b u m s  S inner  fol lowed ni each lah onur s . uni hni e rs , lumberjacks . sa ilors and so rapid
section 5 f  t u e  State . was se tt leui ien mt of time h’acitIc Non titwest . Tire possibil.

Lumben con ni pau rm es ss h u t  hn.id purch ased timber- it ies of d amr ynnrg were , bioweve i , re c mm g nu ized and
lands front ear i~ ft onii’st ea dens . t ire railroad land mu rye uteri ts were hegu nrur mug ~vir m ci i  would make it oume
grants amnd the state sc h ool lamids were mtni porta nit ot t ime most ini iportanit branches ruf agriculture in
ta ct ir n s m i  time fa rm se t t h i ’ nmm e ut t patter u n. As tire t u n r ihen Wash ington.
was l iarv e stc d . t i iousan tds of acres m f  logged-off laud I-rum 1 )00 to 1910 t l mere was ant expansion of
w ere made available for sett len rien it at lurw prices. daurying in Was iiunigtou i . Thus movem ent came about
Purchase and set t lentr eni t  of t h ese lninrds was very as a result of rapid development and increase in
ionnimoui iii tire isian ui ls amid tn iniges iuf Puget Sounmd . pm npola h u m  . not oni l) inn the Area . hut also hut Alaska .

In I ~~() tire L’uige f Sound A re :t was becoming a :ms a result of ununitng deve lu upn nen rt there . ‘~s h ere the
cen ter of berry culture , tine lau d yielding from 2 ,000 men looked to tire c rrui i r t  is t r ibutar y to tire Puget
t s r  3 .000 poun ds of straw berries per acre. Siiupnrienits Ssuund for supp lies.
mit  eaniy herrues were successfully made to cit ies as Thins export demand justified the development
d istant as ( ‘ hm ncag ir arid St. Paul. App les , plunims . n t  the evaporated milk I ness and tire establishment
prunes , and c inen nies were f ur r some years exhi ’nis rv i’ lv of t Ire Carnation Milk Company ’s plants at Kent and
cultivated mi  tire uslarmd counties: with citerri cs Mourrt Verniou r . and of the Joh n Agau C ompany’s
t irrivimig itt tIme imm umid atniosphere o f tire Sound plant at Mount Vernom i .
co urrits . Scat t e red nm urs e rre s occupted several irumidred Strawberries , raspberries , blackberries . annd dew-
acre s . and w i n e  doin g a good hunsiniess inn , largely, berries amounited to 32 , 1 18 ,000 of the total 1930
winter apple and prune tr ies.  ~dark et gardei ririg ais r production of 36,034 ,000 quarts of small fruits
wa s a growinng industry inn westerum Was inington amid on h arvested . Pierce , King, Timurston , amid Snohomislr
tire land adjacent to tine Sounmd . where (Ire soil arid Counties were berry-growing centers. Truck gardening
cl imate were uniquely adapted to tIme prodnnctiou i of developed on the largest scale in King County. where
vegetables. (‘c iers anid asparagus were being grown f u r  tire concentrated population , constitutes a ready
export mar kets. Duriuig t h is perim)d iiop cu ltivat ion in market for the market-garden vegetables raised there .
the Puyallup Va lley was flourishinig, yields there One of the malor developments duriurg the
being exceeding heavy , and the apiris which was later period since 1910 has been the organization of
to cause destruction of t ire hop fields trot yet braving cooperatives. In some departme n ts of agriculture this
appeared. Close to 650 ,00 bushe ls of oats were grown has been a very inrportaurt change in agricultural
in Skagit County. m arketing tec h nique enabling farmers to adjust them-

Livestock industries experienced a great m i -  selves better to the complexities of modern society.
petus during tIme tweur t y  years precedi ng 1900 . Anniong In most phrases of agr iculture in tire State , coopera-
these , dairying was t h e  foremost , cliunate , forage tives brave marked tire tran rsition front limited individ-
crops ,and markets combiniung to stimulate it. Dairying ual efforts to large-scale productiomn. In marketing
requires fu m r  its unost efficient practice a c lurrrate (brat f rui ts antd vegetables , cooperatives also came to  play a
is cool rat her titan warm aumd whici m is at tIme same major part during time first two decades of time preseurt
time equab le. The Puget Sound region us adnrirahly cenntury, some for ty  of thiem Imaurd hinig fully omie-t hnird
suited to this enterprise . The comhinatiorr of crops of the State ’s apple crop by 1920. Much of the dairy ,
and yield made possib le ho t’eed a dainy cow for pouliry, aird berry products of the Area are also sold
approximate ly teum cents a t ay m m  1890. These tl rrough cooperatives.
conditions , and t im e early prosperity of tire State , had A dif ’ferent kinrd of association- less purely
resu lted iii man y fin e cmnw s and hulls heiurg iniiported cooperati ,’e us the sell iurg federation , Tire Northwest-
so hiat t h e re  were herds of exce h le urt catt le amid a erur Fruit Excha umge . founded it t 1907 , played a ver y

general imug hu quality of stoc k - iuurp o rt nu imt part ium imm iti atium g a nrore business—like
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niar ki’tir mg proce dure ti m this ’ imidus tr . Amirung heir ’s t a im r uu mg as ( mu food pr n md uct msm mm . Presently tire Area
mar ketimig organizatiomrs tIme Puyallup .m nrd Sunrnner itrmport. s m uch of m t s  c a l r m n m c  inmtake _ especially grain
Fruit Growers ’ Assocuatuon i us otme u t  tine mildest , products . as well ms nrre a n The Area is capable of and
having heenr mrganr mzed inn 1902. does produce m s i rwnm dairy products . poultry, and

Som e n h  t h e  first snnu i  cmmn se rvati on ae tmv it ~ m r  nriuclm of its vegetables aumd berries.
%~as frn t ig t onn wa s t u e  est a hl us iun n m,’ nr t  r u t  Erosurur Control l iii’ s t i n t s nil f : mrnm i i r ng u r n  t u e  L’ uget Snmtind A ne ; u
Det mm m m nrstrat ism t i pro lects mit l93~ and tire estab l ish— miri las us . of cmntrrse , t Ime ne su ht  n ih  marty ph i s s e a h  and
ment of sev cm:m h Civ iluanr ( o r u s e r s : u t u n r n n  (‘m ips ca mps to econoiniic f a c t n n n s  So uls . e linrate , t n.m n ns port a ti om m rat es .
aid nm t ime ds’ n mro r rstratio m m ssnr r k. I sso suchr s-ani ips we re r isu ni g cnrs t s . I r rwe n prices . a nu d g mvertr t r r e nrm n~ cnr ha t i m mm r
establish ed in w~’ste rn i Was h mngt oti m i  I 938 . Otis’ itt  a re pronutiemi I a n nirmnmg I hese f act  rn
t hl i se was kmca1cd nit Snnoimour risli w imere it t tm nctt rnred The f uture umf fartning anmd its ecim nomic contri
ututi l s h mmmrt t v before World Vs ar II. Man y of tire hut Rm rm to (lie Area will iii a large ummea sure depen d on
niger rene s concerned with agriculture arid ot her  iur stutu ’ reta i n u inmg good agricultural soils in cr mrp hand use amid ins
hmomra l fact ors are described ium Appen rd mx II, Polutical deve lopi umg a nd protecting t irese lands liii a hr igh leve l
armd I~gisla five F nvironrnren t .  of production c f lic i e nue~

Tbme h’uget Sound Area bras never heeti self-sus-
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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 Sotmie chrarmge .s made during development are
reversible wh ile ot her change s are permanent. Good

The Land Resource judgetiment dictates t lmat laurd be deve loped carefu lly
Tire lanmd area isa  ft ~ m’d quan tr i ty amid tire area u mt fro mir its uratural condition so that irreversible changes

land must satisfy t ime diverse space n eeds of the regm o nu are unot irrduccd in cr i t rc a l areas needlessly, or wit hout
for all tunic. Tire way iii wl iici m the needs i mt  t ine regiont fuill coursidera t iotm of time cotisequemices.
for living space are met will depenrd (inn how well time Tm) aciricve time objectives of plann mnmg as set
availab le land serves t h ese needs. It will . i t t  ef iec t , lort lm in Serrate Documemmt 97 , it has been nece ssary
depend on how well tIre lau d t h at cami he used for tIme t u r inventory present agricultural resources , This has
production of food and fiber will also serve t u e  heemi dotte by urreasuri nig present land use through
purposes of waters imed protection , water supply and arralysis of existing aerial photography, other
ot imer pur poses of open lanmd , irrcludmng lire’ regu l atm m mnr resources by mmmt e rpretatiorn of existing stanrdard soil
of strea m runmoff. survey reports , by anmalysis of Forest Service timber

Land in its nratura l conditiour has numerous amrd land resoutce data , and by consultation wit im
interre lated c imaracteristics that arc tine result of many irydmologic specialists to deterurrine availability of
centuries of conditiotning to tire environmenrtal water.
factors of climate amid raw geologic materia l. Some of Deterniritmationt of tIre productiour levels of the
these characteristics are topography, vegetative cover, larming sector of agriculture requited analysis of the
soil nnarit le , and re lated factors. Features such as 1964 Census of Agriculture. Inasunuch as tire Census
mantle stability, permeability and water - i ro ld immg capa- of Agriculture does not provide production figures
city are thus in a delicate dynamic balatmce reached for lanrd thrat is pastured , and tire Puget Sound Area
somewhat by tria l amid error over long periods of has approximately 44 percent of its arabIc land in
time , that represent tire best compromise between tire pasture , it was nmecessar ~ to derive a yield of fumrage
forces of nature . Latrd iii its natural conndition serves front this type of land use .
hydrologic purposes well. Water received through Of tine 591 ,500 acres of cropland . 78 percent is
precmp itat mom m is retarded , stored . arrd released with present ly used for grass production. The Ionrg cool
minimum damage to t ime land from sedunrent move- growing season with the lon g summer days of this
ment and stream flow fluctuations. Streamfiows are latitude , give the Area an advantage for the produc-
moderate d so thrat f loodflows are genrera lly less arid tioti of grass. However , supplemental irrigation is
minimum flows higher. desirable during thmree to five months to m ake up

The supply of available land ranmges over a wide ra imnfa ll deficiencies and prevent dormancy of t he
spectrum n of elevation , topography, climate , water- grass. Natura l precipitation is generally adequate
holding capacity, stability, soil pernreability aurd ag~imr inn September and growt hr corrtinues in most of
vegetative productivity, arid similar properties. Lands, t he Area until Novenrber.
also vary widely in their ability to accept devel- The Area produces about 75 percent of the
opment fronmi the natural connditi omr for urrore intensive feed used by the dairy and beef industries. Much of
use by manr . Some areas brave time ability, or capability the hay and feed grains are imported from east of tire
to acce pt given ch anges with minimum damage to tire Cascade Mountains. Preseurt economic cotiditions
stability of the soil nnanmlle or to tire hydrologic cycle. nrake it more profitable to utilize the grass as pasture
Other areas are critica l, and development of the m anrd imnport tine bray. Current practice is to ensile tirat
may resu lt in widespread damages within amid outside portion of tIme excess grass produced mit the spring
tire area caused by sedinrrent movement , floodinrg. and mou th s rat h er tl manr to over expand time h erds sea-
swamping. Each developed area has certain iriinrimun rn so umally to take advanrtage of animal lnarves tm nrg.
needs for treatment amid mn rairr tc nra umc c m m  order to The population of the Area is adequate to
allow contmtmu cd use itt time developed sutuatiour . l’hmese provide a ninar ket for tire farm production atid a dai,ry
mnmm mmnrum req umremeimt s are tolerable in cm ist iii s nmm nc industry has beeur developed whri~h makes use of the
areas and pro hmibmt ive nm ot hers . grass at m eft i c ie ur t a mmd usually profitable (seco urdarv)
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enterprise on t h e  Iarnr m . (‘urrem ut pr mdtic tmi mn is ove r The present status of agricu lture itt the Puget
onre hilhmo nr pounrds of mmr ilk a rnm mu ahl y. Beet pruuducti otm Sumut id Area is tIme result of physical and economic
preseu ntl~ uses about 2t~ perc eumt of time forage factors over tmnre , Tite present stage of agricultural
produced. devchm pnrenrt in the Area in relation to its capability

Marry crops are grown m r  the Area it t  addition for furt h er dcvelopt rrenrt is discussed. Table I-I is a
to grass Vegetables of marry varieties are grown for summ rnnr ary of t h e  present Iamrd use itr principal basins of
the loca l tr iarkets . a mm d peas , beans , corn , broccoli , time Puget Sound Area.
rhubarb , strawberries , cane berries., arid similar crurps Muc h of the farmland , though fertile , has
are processed in establishied cannneries and frozen food problenirs wimich treed to be solved to ach ieve the full
plants. potent ia l firm production. Large areas are subject to

Information derived from the 1964 Census of periodic flooding, eit her from overland flow from
Agriculture indicates the present average yields of streams arid rivers , or from excessive precipitation urn
nrajor crops grown are as follows: time land itself . Approximatel y 482 ,000 acr m~s are in

need of fu r t h er  improvement iii dra inage faci l i t ies iii
f lay 2.19 tours per acre 1 rr rder tmr profitably use tech itrological advanrces pre-
Pasture 2.3 1 turns per acre ’ sen uu ly avamlable , Suppleme intal irrigatio n is preseu rtly
Silage 9.4$ tons per acre ’ used on onnly a small part o f tIre land must years.
Small grains .84 tons per acre ’ Tire United States Department of Agriculture ,
Peas 2.00 tons per acre ’ in cooperation with t he State of Washington through
Strawberries and cane berries 3,40 (otis per acre 1 soil aurd water conservatiour districts . Iras an on-going

program of technical assistance to farmers who follow
1 Information derived from 1964 Census of Agriculture conservation plans for the use of tlmeir land.

A partial list of m easures or practices in use on
The arabIc lands of the Area are located , for t he the land, as taken from reports of t he Soil Conser-

most part , in the flood plains of the rivers which flow vation Service, is given irere to sh ow t he variety of
into Puget Sound. The low plateaus and bench terrace measures taken by farmers to protect and develop
lands have also been cleared and are arabIc wirere soils land. Manragerial . protective , and restoration accom-
have been of a quality to sustain farming. plisirments of State and Federal land administrative

Ferti lizer us not freely used where flooding is agencies on lands in their custody are not shown.
likely to occur or wh ere lack of adequate drainage Practice utr its for recreation developmennt number
does not allow the soil—moisture relationsh ip neces- 2,953 , pIus 1 ,105 ,300 feet of access roads. Practices
sary for good plant growth. for conservation croppimrg systems are applied on

In spite of tire incomplete development of tire 210,600 acres. Drain age improvement practices
farmland, its productive record is such that land sells include 7,042,000 feet of mains aurd laterals , and
for as much as $1 ,000 per acre for farming purposes. 5 ,790,860 feet nsf tile drains. Irrigation developments

Latest available statistics ’ indicate the present are: Number of spr mm mk ler irrigation systems , 2,213;
populationi of tire Puget Sound Area is 1 ,870,000 urumber of irrigation pit or regulating reservoirs , 319;
persons. Wit h an area of only 591 ,500 acres of arabic atmd pipelinre , 288 ,500 feet. Streambank protective
land, the gross density of population in relation to measures have heeum applied on 892 .500 feet ; chrannel
arabIc land is 3.16 persons per acre. For comparison improvenrenmt omr 459 ,500 feet; amid dikes or levees on
the United States as a w hole imas the density per 1 ,443 ,790 feet. There are 1 .012 fammir ponds reported
arab ic acre of .4 persotm. aurd 251 structures for water control. In addition,

As population uras increased , tIme iec lmt ro lumgy tirere ate nrrany practices applied by itmdividuals that
put to use by time farmers has kept t ue  productio mm imi have riot been reported for record purposes.
relatively close conformity with available ecorrornic
opportunity. A lthough potential development is far The Soil
above that presently achieved , the rate of develop. Soil materials of tire Puget Sound Area are
mcm l will likely keep pace with cconmomi c oppor- classified inn four broad categories. They are : (I)
tunity as re flected m i  market possibilities, materials weathered front intrusive , extrusive , and

sedimentary rocks . ( 2) glacial sediments: (3) hacust-
1 Economic Environm ent , Appendix IV , Table 3 1, nine deposits ; nmur d (4) orgatric deposits. Soils formed



front eac h of tlrese kinds of parent urraterial f rave Soil Series. A soil series is a group of soils
different pioperties. developed from a particular type of parent material

Soil Characteristics Tire characteristics of a soil and m aying genetic hmoriions that , except for texture
at anry particu lar place are determnriured by: (a) of tire surface layc: , are sinnilar.
pirysical and urmitm era log ical compositioum of (lie parent Soil Phase. A soil phmase is the subdivision of a
material; (b) clinrate under whicbn tire soil material soil type or other classiticational soil units having
accumu lated amid the soil developed; (c) relief winicir variatiot is in characteristi cs not significant to the
influences draitrage . moisture content , aeration , classification of the soil in its natural Iarmdscapc but
susceptibility te r erosiomr , and exposure to sun and tire that are significant to the use and management of the
elements. (d) biological forces acting upon soil soil Exanrples of the variations recognized by phases
materials, such as plants and amrimals living in and on of soil types include differences in slope, stoniness,
the soil: anrd (e) length of time the climate and the and tbrickrress because of accelerated erosion.
biological forces have been acting upomm time soil Soil Mapping Unit. .- The basic unit of soil
materia ls. mappiurg is termed the soil mapping unit, The soil

Soil texture provides a descriptio n of t he mappmnrg unit is a portion of the landscape that has
amounts of gravel. stoure , sau d, silt , or clay according similar characteristics and qualities and whose limits
to predeternuined standards , and likewise provides a are fixed by precise definitions. Within the carto-
practical means of approxinlating soil property suit- graphic limitations, and considering tire purpose for
abilities for many uses. which ti-re map is made , the soil mapping unit is the

Soil structure is an arrangement of textura l unit about which time greatest number of precise
aggregates of the soil mass . When broken , the mass statenrents arid predictions can be nrade. The soil
tends to break into definite shapes and forms which mapping units provide the most detailed soils
are described as granular , blocky, prismatic , piaty, or information and are the basis for all interpretive
mas.sive . Each of th ese forms is indicative of soil groupings of soils. They furnish the information
permeability, soil stability, and root penetration. needed for developing capability units, forest site

Soil consistence is the relative mutual attraction groupings, crop suitability groupings, range site
of the particles in the whole soil mass , or their groupings. The specific management practices and
resistance to separation or deformation. The consis- estimated yields are related to the individual mapping
tency varies with nnoisture content and the degree of unit.
stickiness and plasticity is measured when the soil is Soils of the Puget Sound Area The moun-
wet , and the degree of hardness or firmness when the tainous areas generally consist of shallow , stony , arid
soil is dry or moist. rocky b arns and silt b arns, ranging in depth from less

Soil Classification Soils may be classified or tiran six inches to more than 36 inches, overlying
grouped in a number of ways , depending upon the bedrock. The soils of some mountain areas are
purpose of the classification. They are placed in influenced by local glaciers and volcanic materials.
narrow classes for the organization arid application of Glacial soils are formed on cemented basal till, clay
knowledge about soil behavior on farms and fields, till, outwash or recessional moraines, and lacustrine
and for engin eerin g uses. They are phaced in broad or glacial lake materials. Those soils on glacial basal
classes, ho weve r , for study and comparison over large till consist of sands, gravelly sands, and cemented
areas such as states , river basins, counties, continents, sandy or clay till. Those soils on outwash materials
and the world. consist of sands, gravelly sands, and gravelly sandy

Soils are placed in six different categories in the b arns ranging between six aurd tbrmrty inches deep over
United States according to the system of classifI- rapidly permeable gravel and sands. Those soils on
cation used by the National Cooperative Soil Survey. lacustrine materials consist of silt b arns, silty clay
These categories are orders , suborders , great groups, b arns, and clay b arns 24 to more than 60 inches
subgroups, fanrrilies , and series. Of these groupings, deep overlying either stratified sands and silts or
this study is concerumed with tire last two , the soil slowly permeable , firm, platy, silty lakebed materials.
series and soil phase. All classification into groups and Those soils on stream alluvium consist of rapidly
all interpretive tables are made on the basis of series permeable sands iii the upper reaches and successively
or series and ph ase grade to more slowly permeable fine sandy b arns, silt
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li~~nrs . loanrs . eta ) b arns, silty clay foams, and clays Soils are classified iurto capability classes and
irr the lower rcachnes . subclasses inn accordance wit ln tIre degree and kind of

Wh ile time foregoing soil descriptions apply to their permanrent limitations hut wit irout comrsid-
time Puget Sound Area. specif ic port notms apply to each eration of major , arid genreral ly expensive , land-
iirdividual basirm . A Genera lized Soils Map inn forming th rat would chraurge thre slope, depth , or ot irer
Appemmdix XIV , Waters imed Management . Exhibit I. characteristics of tire soil; and without consideration
shows time area distrihuti tmtr ns f soil series wit h in river of possible . hut unlikely, major reclamation projects.
basins, arid provides descriptions of soil series and lmr this syste m , all the kinds of soils are grouped
tab les showing acreage distr ibutiour of soil series at three levels tire capability class , t he subclass , and
wit hnin each river basin atmd watershed until. Certai mn judgment factors are inh erent in eval-

E)etailed descriptions of soil series , types . nating limitations or lrazards. Class II land. for
phrases, and mapping units with t ireir locations are examp le . could be called Class in many situations;
publisired inn county Soil Survey Reports. here it is classif ied as ( lass Il because of a continuing

Capability Classes of Soils The capability classi- h azard of tloodimrg. TIre eight capability classes , tIre
fication is a grouping of soils that show , in a genreral brtmadest groupitig, are designated by Roman
way. irow suitable soils are for most kimrds of numerals I through VIII , as follows:
agriculture. It is a practical grouping based urn Class I. Soils in Class I (rave few , rim no,
limitations of the soils , the risk of erosion amrd limitations or lraiards. They may be used safely for
sedimentation , and tire way timey respond to  treat- cultivated crops , pasture , range , woodland, or wild-
ment. life .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~

_________ 
LAND CAPA BILI TY CLASSES

s i n s  i nnvAs n ssns  NO CULTIVATiON PAiS UII L , HAY , wnnOnJlAN c) ANn) wuiup..ur i

~~~~~~~~~~~~ ii~ ouInsEs~~oou op. v ,sp .~ s .pus psi pps~~c ;n IS IS ONLY V NO MISS HIS ~ S .  IN IJS~II MIn i • I A T E  ‘1 .1 (‘N PIIA ’T SCI5, NI ( .I SSAH V vu MOUPHA IL RnIsiRIcTioN ~. si
Iii INTENSIVI .  ‘ S I  H V A T I O N  PRACTIC ES NLCESSAMV v ii s pv rnr R E S I n n V : l i I r Ns  ,~s ‘ .5

_____________ IV PERI NPs.AL V. .E TA! ,  N ‘NI HE (15)1 “. 5  (,Uu. T I VA T I n  p. VIII K€ST SUiT EI $ OIl WIIfli nI  SP’ . l I n s  ‘5 A T nON . .

FIGURE 2 1 .  Illustrates typical land capabil ity classes
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TABLE 2-1. Acres of soils by capability classes in Puget Sound Area 1

Capabil ity Classes Non
River Basin Classi fied 2 Tota l3

ii ( Ii IV V VI V II VIII

Nooksack .Sumas 42,831 116 ,852 98,546 240 28,972 225,952 3,093 275 .752 792,238
Slsagii.Samish 83,012 45.659 73.135 39 68,121 244,700 8.515 1,389,373 1,912,554
Stillaguamis h 20,327 22 ,819 30,412 0 51 ,230 130 ,878 2.659 175,302 433.627
Whid bey-Camano 5,447 6,229 62,028 0 51 ,439 3,416 4.376 0 132,935
Snohomi$h 51 ,627 46,516 153,679 911 126,313 276.653 5,071 533,820 1, 194 ,590
Cedar 13,815 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
Puylll up 26,923 39,834 128,391 219 89,004 162,976 6.862 304,841 759,050
Nisquat ly 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
Elw tra-Oungermess 8,424 30,851 20,940 0 12,684 32.474 2,944 338,296 446,613
San Juan 1,284 25,667 14,891 0 46,225 22,156 1,350 0 111 ,573

Total 312,822 531 ,939 1,242 ,426 2,441 1,024,389 1.525.765 51,652 3,712,996 8,404,329

Unadjusted measurements , 1966 , for Puget Sound Area Study , based on National Cooperative Soil Survey maps.
2 Includes n tionet for est , national park , and major urban areas.

t~oes not include fresh water of 152 ,~~~ acres.

Class II. Soils in Class II have few limitation s or have limitations and hazards that prevent their use for
hazards. Simple conservationr practices are needed cultivated crops, pasture , range , or woodland. They
when cultivated. They are suited to cultivated crops , often are suited for recreation , wildlife , or water
pasture .range , woodland, os wildlife use . supply.

Class Ill. Soils in Class Ill have more limitations Areas of soils by capability classes are shown in
and hazards than those in Class II, They require more Table 2-1 , ans typical locations are illustrated by
difficult or complex conservation practices wh en Figure 2-I ,
cultivated. They are suited to cultivated crops, Capability Subclasses As shown above , the
pasture , range, woodland, or wildlife use . Roman numeral indicates the intensity of problems.

Class IV. Soils in Class IV have greater limita~ The subclasses indicate the kinds of limitations wiltrin
tions and hazards than Class Ill. Still more difficult or the classes. The subclasses are indicated by letters , e.
complex measures are needed when cultivated. They w , s, and c, following the numerals to designate soil
are suited to cultivated crops, pasture , range , wood- survey mapping.
land, or w ildlife. Secondary subclasses are used for economic

Class V. Soils in Class V have little or no evaluations of agricultural and non.agricuhtural uses.
erosion hazard but have other limitations that Primary and secondary subclasses are shown by a
preve n t normal tillage for cultivated crops. They are combination of two letters following the Roman
suited to pasture , range, woodland , or w ildlife . numeral, The donrri umaurt limitation is indicated by the

Class VI. Soils in Class V I have severe limnit- first letter and the secondary conditionr is indicated
ations or hazards that make them generally unsuited by the second better. Where soils have two kinds of
for cultivation. They are suited largely to pasture , limitations, bot h are needed for local use.
range , woodland, or wildlife , In the Puget Sound Area, outside the national

Class VII.— Soils inn Class VII have very severe forests and national parks, there are 3,367,704 acres
limitations or hazards that prevent their use for of land considered to have potential erosion and
cultivate d crops , pasture , range , or woodland. They sediment productiour hazard conditions. Likewise ,
often are suited for recreation , wildlife , or water there are 2,036,937 acres having some degree of
supply. wetness. These baurds are tabulated by basin in Table

Class VIII.--Soil s and land forms in Class VIII 2-2.
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Capability Units- Land for general farming is estimate productivity under various levels of manage -
subject to restrictions in use or differences in treat- ment.
ment needed for conservation use. Variations in Table 2-3 gives acreages of the various capabil-
production occur because of differences in soil ity units, by basin. Estimates of present and potential
conditions and management. production levels for various crops are shown in

Soils of the Puget Sound Area have been Table 2-4 .
grouped, according to similar problems and treatment Exhibit 1, near the end of this section on
needs, into capability units in order to condense and Agriculture, gives descriptions of identified capability
simplify the determination of treatment needs and units, together with management recommendations.
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Soils listed by capability unit in Table 2.4 are table are present ly obtained on small but sign i ficant
ty pical of ’ the capability unit and used as a basis of areas of fully developed lands. These yields are used
est imation. Capability units  are rated for present as the potential yield for crop production by capabil-
average product ion based on experienc e reported b y ity uni t  under conditions of full development and
farmers and shown in column A of the Table. management. Gross potential thus  computed was

Yields by capability units weighted by acres of compared with projected needs as developed in
occurrence and compared with yields derived from Appendix IV , Economic Environment , for the years
reports of the Agricultural Census show very close 1980 . 2000 , and 2020 (Table 2 - I S) .  Production
correlation, estimates are wi thi n  the potentials of the cropland

Potential yields estimated in column B 0! the capabili ty ,  ma n age ment , and development .
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Present Farm Economy
Major Uses of Farmland In the  Puge t Sound

A rea . about ur ic mil l ion acres , or a p p r o x r m a t t ’i~ 10
percent of the  t ota l  land area. is i i i  ( a n u s .  1 In ~~~~~

_,_
~

_ 
~~~

. 
~~~~~~~~~~~~ 

,
~~~ ~~~~~~

c s ’ r u t r a s t , 45 percent Sri  t i n ’  t & u t a i  land :ire ~r ot t i r e
S t a t e  ot W s s l u u n i g r o r r  is classed , according to cen sus
defin ition , as land in f a r m s .  I h i s  relat ively low ____________________

concen t ra t ion  ( I i  agr i cu l tu r a l  land in the Area is h I  be 
___________

expected , si nce the l’uge t Sound Area conta ins  the
singl e urba n - i n d u s t r i a l  complex iii t h e  Pacitlc Sor th-
~, (15 - Recent dccl inc in t i r e  ansi mi st  of farml and in
the Area h a s  been associated wi th  urban populat ion _______________________________________________________
growth  and i nd us ! r al cx pan si on . ____________________________________________________________________________

lii I 9~ 4 . the census al loca lir i ns of farmland to
major uses s~e ne as fol lows.  ( 1  )( rop lan d , 47~~,(’i30 PHOTO 2 -2. H igh -p roduc ing  pastureland in the Puget
acres . 2 )  pastureland , 287 .h54 acr ~ . ( 3 )  woodland , Sound Are a SCS
2 1 1  .357 acres; and (4) other  land , i4 .871 acres ( set
table 

~~
). In tha t  y ear . ti r e centra l  subarea con t a ined

394 .7Oti acres: the nor th  had 385 ,878 acres , a rid the
west contained 25 1 ,~)28 acres ut land in (arms. Farm Output

Betwee n 954 arid i9u4 , t i r e  t o t a l  land in t , r r n r s  Crops ~~c c I I ! I I I 5 S I I ’I i n c  t i r e  decline in crop—
t o n  t i r e  Ar c:n decl ined 18 p e r c e n t :  cr o p i a r u d  dec lined Lord iii  t i re  l’ i r ce i  Ssninid • \ r s ’ ,i , s i gn i f i can t  ch an ges
IS p e r e e r i r . pas tu re l and  declined 12 p e r t - cu t :  wo o d— ii , r ~ c t 1 r k e u i  place in the  ( u a r r l i t y  and c I t r u p o s i t r o n i  of
land decl ined 29 percent ;  and oil ier  land declin ed 2 3 crop s produced - ( c n i s i n s  r u t  \ i o i c u l t  i r e  da t a  f o r  1964
p e r c e n t .  In 954 , (~8 per cent  I l l  a l l  and ru Lnuns  ~k .0. and I ~5~) 5111 55 the  t u l S A  r i g  c h i a r r g e ’ s (or  t i re
used f u r  n a i s e s r e t i  ~-i ps or (or pa s tu r e . w i n n i e  in t r v t ’ -~ ear  p er iod : I I )  t i r e  n r l s t r i c t u l l n u  I I I  hn:r ~ declined 7
I 9h4 , these r i s e s  accoun ted I I I  72 p erc crr  t t i  t h i t  a r id  percent :  2 )  th e produ ct ion s t  small grains dropped
in i a r n r i s  Dur ing  t i re  s am e per iod , the r e t  sh r i t t s  ot O~ p erce n t . ( 3 )  the  p roduc t io n  of vegetables increased
land out I t ag r i cu l tu ra l  use repres ented 13 percent  of 40 p e r c e n t ;  ( 4 )  t he  p roduc t i o n  I (  berries increased 3
t i r e  t~i r r i i I i n r r d  in t i r e  n o r t h  snn h : i s e : i  I N i t  ‘k s ,nc k . Sui nr as .  p e r c e n t .  a r id  i 5  t h e  product io n  ot tree t r u i r s  arid
Sk . i c u r  - S.,; rr!sii . ar id  S t u l i a g u a m n s i n  1~a s u r r s . ar id W h i r d — n u ts  dropped t s l l  pe ;cs ’ ; i ;~ I c  io4 levels s i t  crop
he~ ~~J n i j r i l Isl ands) ;  22 percent  oh t i n e  f a r m l a n d nfl p r u d n e t i o m n  a r e  511 15511 mr t ab le  2 - n t
the cen t ra l  ~uh a r ea  ( Sno i i or ni s i i  . (‘eda r , Gr ee r r  , l’u sal -
up. N r s q r i a !h s  I ) es c i ru t e s  Ba snn rs ) .  arid 2 ! p e r c e n u r  u t TABLE 2-6. Production by major crop groups, 1964 1

ti re  i a r ml a r rd  in t i r e  we st  subarea (w h ic h in rc i ud cs  the
‘,~esi Sourrd Basins and the San Ju arì  I s l ands ) .  Economic Subarea Total

Crop Grou t ) North Cent rat West PSA
1 “Land I5 ~ hi;I5I~ 

- •5 distinguished from “ t armr and . ” (tons ) (ton s ) (tons i (tons )

Small grains 9, 392 1 , 118 849 11 ,359
TABLE 2-5. Acreage of land in farms , 1964 Field crops 36,429 3,500 308 40,237

Hay 171 .991 66,569 58,915 297,475Economic Subarea Tøta l Silage 229,57 2 105,946 40,613 376,131
Land Use North Central West PSA Vegeta bles 2 82 ,246 59,953 5,053 147,252(acres) (acres) (acres ) t ac ros i Fruits and nuts 13 7 1 , 1 72 235 1 544

Berr ies 3 14 ,694 12 ,022 1,010 27 ,725Land in farms 385,878 394 , 706 251 ,928 1 ,032 ,517 ______________________________________________

Crop land 234 , 635 160, 286 83 , 709 478 ,630 1 Source Census of Agriculture
Pasture land 72 , 279 125 .045 90, 330 28 7 ,654 2 Production estimated from data on yields from StatisticalWoodland 59, 129 86,038 66 ,190 211 ,351
Other tend 19 ,83~ 23 ,337 11 ,699 54 ,87 1 Reporting Service and acreages appearing in the Census of
_______________________________________________________ Agriculture .
1 Source. 1964 Census of A griculture Includes blueberries and currants , not reported by Census
2 See comparison of census data and measured acreages . of Agriculture . Additional data provided by Statis t ica l
Page 2-35. Reporting Service
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These c i r ani ges  iii crop product io n are related to It must be recug inize d that  t i re  use of a
tire ch anges in the acr ea g cs of nir ajor c rops  inarves t ed market-based price to measure the value of total
( sec table 2-7).  In t i re period between 1959 arid 1964 . pro duction n p laces l imi t s  of r e l i ab i l i t y  on the dertved
tire to l iow i tug  c ) na n n g es  appear sig nr i l  i can t  u n  eu urnp ar -  values , especially in t h ose cases where only a sni ra i l
nson to air overall decrease in h arvested crop land of p oi t io lr  of the to ta l  ou tpu t  is produce d i’or sale , e.g.,
i i  percent:  ( I )  the :i~ n eag e tnt  huir v dcc h inn e d  12 ha~ a nd silage crops. Not in u g  t hese l i m i ta t io n s, the
percent: ( 2 )  t i re  acreage of small gra in is decreased 66 value of harvested crops increased hlve percent
percent ; (3) the acreage of vegetables inr creased 40 between i 1959 and 1964 , wh ile acreage decrease d I I
percent ;  (4) the acreage of berries in creased 2 percent .
percent ; and ( 5 )  the acreag e of t ree  iru its arid n u t s

dropp ed 51 percent. Th ese shift s reflect a cl iai r ge in
composition and output , wit h incr eased conceni - TABLE 2.8. Value of production by major crop
t ration on productio n ot veg etable , berry,  arid i’orage groupS, 1964 1

crops. Value of production
Crop Group in Puget Sound Area

TABLE 2-7. Acreage by major crop groups, 1964 1 (dollars)

Small grains 527,000

Economic Subarea Iota) I- reid crops 1,123,000

Crop Grou p North Centra l West PSA Hay 6,423,000
Silage 2 ,727 .000(acrest )acres i (acres ) )acre si
Vegetables 9,240 ,000

Small grains 8,463 1,334 1 , 112 10 ,909 Fru its and nuts 181 ,000
Berries 8,316,000

Fie d crops 3, 114 314 273 3, 76
Hay 72, 255 38,485 31 , 163 141 ,903

Silage 23 809 11,826 5,504 41 , 139 
1 Source: Estimates based upon Census of A griculture and

Vegetables 30,821 11 , 150 1,088 43.059 Statistical Reporting Serv ice data.

Fruit s and nuts 425 864 314 1,603

Berries 2 3,96G 3,998 440 8,403 Livestock and Livestock Products. Three
1 Source : 1964 Census of Agriculture niaior products domin ia le aru d sustain tire inve st  suck
2 Include blueb erries and currants , not reported by Census sect o r of agriculture in t ine Puge t Sound Area. 1 l i ese
Agriculture. Additional data provided by Statistica l Report- are milk , eggs . and broilers (see table 2-9 ) . All other
ing Service , l ives tock pr ur duc i s  irave decl i n ed inn impor ta n c e  i%ei

l i i i -  last ‘ err  y e a r s .  Analysis  h a s  i i td ica t e d  that  r i t e
A not bu er facet  of these changes inia v be f o u n d  in Ar ea us nearly seif ’sufilcient in the production of

the distribution ii i ’ produc (io n by area. In l~~59 . 52 milk , eggs , arid broilers. Exporting of these products
percent of all harvested crop acreage in the Puget iras trot  been a factor of great importance -

Sound Area was located in ti r e n or th subar ea.  wi th  32 Between 1954 and l ’m4 , there  was air in crease
per cent in tire central  and I h percent inn t i r e  west of 52 p ercent in the nr unrber  of eggs produced. I n that
subareas. i3~ 1964 . the d i s t r i bu t i on  of inarvested same period milk productions increased 30 percent .
cropiand had become even more concentrated. The ar id the sale of chickens rose 10% percent.
north had increase d to 56 percent , the cen t ra l  subarea Tire value of tire ou tput  of livestock ar id
had droppe d to 2% percent , and tire west r cma it r cd livestock products iras been don r i i i a i e d  by th e  ~a i u c

unchanged with 16 percent of the total , of m ilk produced. Tire dair y segmeirt it t ire l ive stock
These data on physical ou tpu t  inave been indus t ry  is responnsi hl e t’or a 1964 i n u r p u t  of more

conv crt ed to value of production s ta t i s t i c s  whic i r  r h rann  $50 nir i l h iorn . The sn/c of t i re  dair y i tud n is t r s  is
appe ar in Table 2-% . Threse es t imates  were developed , reflected iii t h e f’act (( rat 66 percent i i i  t ine  la n d i i i

using “normalized” prices . ton  t h e  purpose of provid- (arms is ut i l ized e i t h e r  fo r  pasture or t i  h arvested
ing a common measure ol ou tpu t . ’ fo rage crops.

From unpublished data prepare d li v Econo m ic Research Service . USDA : and “I nme r un Price Snar rdar ds for Planning and
Evaluating Water and Land Resourc-pc “ Interdepartmenta l Staff Committee , Water Resources Council , Washington , D. C. ,
April 1966.
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TABLE 2.9. Production of livestock and livestock products, 1964’

Economic Subarea Total
Commodity Unit North Central West PSA

All cattle and calves No. 140,429 129,310 53,648 323,387
Milk cows No. 53,990 47 ,041 11.916 112,947
All hogs and pigs No. 1 ,923 7 ,593 2,826 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 hen s kept for breeding No. 2,115 21 2,028 4,16.4
Chickens sold No . 2,002,543 10,628 ,306 762,343 13.393,192
Eggs sold Dot . 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 lbs. 507,888 463,942 100, 131 1,071 ,961
Cat tte and calves so td No . 64,704 62,444 23.692 150,840

1 Sourci.. 1964 Census of Agriculture.

Farm Income- - Aggregate farm income arising sector contributed the greatest share of this growth ,
f rom the sale of farm products has been increasing as the value of livestock products sold increased 49
steadily in the Puge r Sound Area. in the last decade . percent ove r the 10.year period and accounted for 73
the total value of sales increased 44 percent , reaching percent of the total value of farm sales.
$120 million s in 1 964 (see table 2-10) . The livestock

TABLE 2.10. Value of farm products sold, 19641

Economic Subarea Total
F a r m  Product s North Central West PSA

(dollars) (dollars) (dollarsl (dollars)

All crops2 14,186,305 14,959,288 2,628,715 31,774,308

Field crop s 2,808,632 415 ,468 510,526 3,734.626
Vegetables 4,381,716 3.531 ,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 produ cts 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 product s 5,670,098 8,686,718 2,836,189 17,193,005

MI f r m  products 49, 157 ,459 58,002,210 12,981,277 120,140,946

1 Source: 1964 Census of Agricu lture .
2 Pustureland and smelt grains not included with crops.

I-or all cr~>p~ excluding forest and horticultural north subarea produced 39 percent of the total sales;
specialties , fruits and vegetables account for 81 the central subarea produce d SI  percent ; and the
percent of else value of ’ sales, west subarea produced 10 percent of Puge t Sound

For alJ livestock and livestock products , the Area sales, In 1964 , the share of the north subarea
dairy sector accounts for 54 percent of the sales. had grown to 41 percent , the share of the central

The distr ibut ion of farm sales by subarea has subarea brad dropped to 48 percent , and tire share of
change d gradually over the last decade. In 1954 the the west subarea had increased to I I  percent. While



t I ne overall p a t t e r n n  r e t r r a tn e d csse nnt i a l l y  t i re sainn e , logs it agr icul ture .  lu icr eased use of capital and
there was a tendency l i i r  s tu i nn e dec ei i t r a l i i . a t uon tnt ado p t in i nu  of larger scale ta r r i r in g  have increased the
prod u ctions . average productivi ty of ’ labor. Fur the r , the increased

Changes in Technology (‘han ige s m u  t e c in u to l o gs 
~~ ~~ t )t i le r purchased factors :  c . g.. fert i l i , er ,

are d i f f i cu l t  to measure in (lie aggregat e si lnc c t ir ere  pesticid es . c r c  . h a s  boosted t h e  ou tpu t  per worker.
are so many Important factors  wh ic it  ca nr not  he W ( u n l e  t a m  m r  e n n n p l n v nns c n t  h a s  dec l i n ed , t i ne  re-
isolated. However , ra t ios  ot ou tpu t  pci ~i~ n e aiid duc t io nn  has trot  matc h ed tire dec l in e  m u  the niumber  of
output  per empl oyee are n i t t e n i  used to i n d i c a t e  t i n t ’ f ar n t m .  Tire n u m ber of emp loy ee s  per an ti enterpris e
changes in t echtrology e ml i re r  n t t r n h u t e d  to t i re  adop- increased sonnewiiat  r iver  the  last t e n  y e a r s .  Neverthe-
tion of improved t e c i n t u ique . or derived t ronr  tine less , changes i i  tota l  f a r m  emp loy me nul  h ave beet s
increased utn l izat ionr of i i omr -l a o d am id labor factors of more clo se ly related to the changes ur f a r m  nunrhn. ’r s
production. t in a t i  to a m y  oth er siurgl e factor.

Table 2 -I  1 mird ica tes the curre r r t  levels of meld ‘fhe dis t r ibut i on u.if farms ) emt r p lo y mem u t  by cc i i-
per acre t’or harves ted crops. The general magni tud e noniic subarea ( see ‘[ab le 2 1  2) al~n u i ndicates ‘,iim”-

of change mit crop yields in tine Puger Sound Area t t n i u t g  about tire character ot the f a rm operations in n
between 1954 and 1964 is indicated by the to llow’ t h e s e  ar eas .  T i u c  ce nn t r a l  subarea corr t a i ns  t i re  greatest
mug. ( I )  the yields n ut small grains iiavc iircre ased b~ conuc em r t ra t i on n  of f a r m  emp l oy mn ue ru t . wi t h  5~ perc ent
10 to 30 per cent . ( 2) the yields of hay Irav e increased of total Puge t So n n n id  emp l oymen i t .  In contrast , tire
b etw een u 0 and 20 percent . ( 3) vegetables yields have north  subarea h a s  .t2 percent oh total regional farm
increa sed by 5 to 20 percent. and (4) yields in berry emp l oymerr t .  wh ile the west has I I  percent. Corn-
produc ti omr ir , iv e in creased by 10 t i  30 per cetrt .  pared with data oh output  and land u s e  . th is  provides

strong evide nnce tha t  f a r n n i n g  in n t ine e c n n t r a l  subare a is

TABLE 2.11. Yield , production and acreage by relativel y niore labor in tenus iv e  t l n a n u  m u  t ln ~ re n n n a m n rd cr

malor crop groups, Puget Sound Area , 19641 u t  t i r e  Pu n g et  Sound Ar ea .

Crop Group Production Acreage Y ield TABLE 2-12. Employ ment in tarming, 19641
(tons ) (acres ) Irons/ acre ) ________________________________________________________________

Economic Subarea Total
Small grains 11 ,359 10,909 1.04 

Class North Central West PSA
Field crops 40 ,237 3,761 10.70 )No ) INo.) (No.) )No ,J
Hay 297,475 141 ,903 210
Silage 376.131 41,139 9.14 

Family 4,700 5,900 2,000 12,600Vegetables 147 ,252 43,059 3.42 
Hired 1,600 5,300 300 7,200Fruits and nuts 1,544 1,603 0.96 

Full time 900 1,600 250 2,750
Berries 27 , 726 8,403 3.30 Seasonal ioo 3,700 5~ ~~~
1 Source: 1964 Census of Agriculture , and Stat istica n Re- Total 6,300 11 , 200 2 .300 19,800
porting Sen’vice .

1 Source: Estimates based upon data from 1960 Census of
Over tire last ten years , labor productivity.  on Pnpu$ation 1964 Census of Agriculture , and Labor Force

value of output  per farm emp loyee . has also increased and Employment in Washington State.

substantially.  A nreasur e of the cirange in labor
productivity, the value ot sales per employee , shows Number of Farm s Tire m number of farms mr t i re
an increase of 79 per celrt , or from about $3 ,400 per Puget Sound Area has declined at air approximate
worker in 1954 to nearly $6 ,100 per employee in rate of f o u r  perceurt per year siirce 1954 (see Table
1964. 2- 13). This stands out , as it is a r ate of ’ decil ire nearly

Farm Employment Between 1954 and l9~4 , double that u t  tire e u t tmre  Pacifi c Northwest.  The
the number oi emp loyees oni f a m ins in tire Puge t difference is due to ’losses of ’ farmland to other uses
Sound Area dropped about 20 percent. This provides and consolidation s of ’ farm units irrto more economic
additional evidence of the e ffects of c hang mr rg techn o- si/es.
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TABLE 2.13. Number of farms by type , 19641 rate of reduction hr f a rm rt umbers than the west ,
despite tire fact that  the ra le of decline in fa rmla n d  is

Economic Subarea Total less for tire no r t h  subaiea . Titus tine west , which h a sType of North Central West PSA
Farm (number) (numb er) (number) fnumber) the largest average farm size , exhibi ts  a lower propen-

si ty for consolidation of f a r m s  in to  larger uni t s ,
Field crop 41 6 3 50 Rural Farm Populations - Between l950 and
Vegetable 150 129 4 283 1964 , the rural  farm population in n the Puge t Sound
Frujt and nut 194 352 23 569

a rea is estimated to have declined 64 percen t. ThisPoultry 170 312 57 539
Dairy 1,345 874 254 2.473 change is related to the reduction in number of
Livestock 425 611 265 1,301 farms - the one factor  which has had tire largest single
General & influence on chanrges in rural farm population in the

miscellaneous 2,604 4.853 1.816 9,273 Area. Ot her (‘actors which affect the size of the rural
Total 4.929 7,137 2,422 14,488 farm population include: ( 1)  the size ot farm house-

holds (persons per household) : (2 )  the proportion of
Source: 1964 Census of Agriculture , farms wisich are located in areas classified as “rural”

in tire Census of Popu lation. 2

Uti l iz ing  data t ro m the Census of A gr icul ture
While declines have occurred in the number of ’ on tine numbers of (‘arms in 1964 . and at tempting to

farms of all sizes. nearly 90 percent of the reduction tak e in to  account tine other factors mentioned above ,
cain he found in s units of less than 50 acres. Since estimates of 1964 rural  farm population were devel .
1954 , the annual rates of decline range from 13.7 trpe d , consistent with tine defInitions of the Census of
p ercent for (‘arms of less than 10 acres to just 05  Population s . Total rural farm population for the Puget
per cent for farms greater than 260 acres in size . The Sound Area was estimated to be 39,400.
resu’t has beets to increase the size of the average unit It  was estimated that  in 1964 the rural farns
from 49 to 64 acres , an increase of 31 per cenn t.  population of t i re  nor th  subarea was 15 .500, the

In the ten years following 1954 , some changes population of the central subarea was 16 ,900, and the
took place in tire numbe T of farms by major type .1
The greatest change in farm numbers by type h as  1 Farms are classified in the Census of Agriculture according
been t i me 74 p ercent decline in poultry farms in the to the major source of income from farm product sales. e.g. ,
Puger Sound Area. Since poultry output has actually a poultry farm is one for w hich 50 percent or more of the

farm income comes fr om the sale of poultry . Class ific ation ofinc reased. h inwever , the change in nun nbers of farms far ms includes the follo wing types: field crop, vegetable , fruitreveals a considerable trend in concentration of and nut , poultry, dairy, and lives tock . Farms are classified as
pro duct io n result ing from conisolidation arid internal general and miscellaneous if income is derived from sources
growth among the large production uni ts .  While the other than those listed , or it sales fall within three or more
mi u ni n he r  u t  all farms declirned 44 percent , the number categories with no one source providing a maj or part.

ol livestock farms mncreas e d 29 percent .  This change 2 According to the 1960 Census of Population , urban is
r ep r esenm t s  the greatest deviation from the general defined as inc luding:

t re n d ( 1 )  urban places- -incorp o rated and unincorporated

ih e chan t ges inn nu m ber u u t  all other classif’m - places of 2,500 or more inhabitants , and
( 2) Urbanized areas - -an urban complex containing at

c a tmo m n s  ~ f t a rm s  were n u t r t  s ignificantly d i f ferent  i r u u n u  least one city of 50,000 inhabitants or more and the
t h y  dveragc u uf  all t~n r r s n s .  These changes ranged from a surrounding closely settled area that meets one of the
40 perce n t decrease in general and miscellaneous following criteria:
farms lu a 54 p erce r mt decrease in dairy (‘arms. By (a) incorpo rated places with a population of 2,500 or

more:I 964 the largest classificatmon by number nn t farms (b) incorporated places with a population of less thenwas t ine general ar id m iscellaneous category, f’ollowed 2,500, provided there exists a closely sett le area with at least
in u ,rder by dairy farms , livestock farms , vegetable , 100 housing units;
f r uit amid nut  farms , and field crop farms. tc) enumeration districts i n unincorporated teiritory

A review of changes In number of farms by with a popul ation density of at least 1,000 persons per square
mile , andeconor nr mc subarea shows the greatest absolute an id 

(di other enumeration districts which are included tor cl atmv e de ch mmre has occurred inn tire central sub area . eliminate small nonurban encl aves within a conti guous area
Tine nor th  subarea has experienced a slightly greater which is classed as urbanized.
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p opula tmon s of tin e  west subarea was 7 ,000. Betwee nr F ar nnn production s contr ibuted $55 nn i lh iun  in net value
1950 and I %4 , tire rura l  ta r tu  populat ion of tire of output , while  processin g ir rdustries provided and
nort in subarea decreased 52 perce n t , rural  farm add it io m nal  $65 m ni i l l i on.
population of tine central subarea dropped 72 per- Comparison of Census Data and Measured
cen t , amid f a r m  p opu l atm om t of t i ne west subarea Acreages Agricultural Census data deal only with
decrease d 5~ perce nrt. fart nn s ~as definned by tine (‘ensus Bureau) and do not

Value of Output of the Farm Economy The enic i un nnpas s all of t ine  la rr d wi t l n i r r  a geographic area.
farm econ omy of tine Puget Sound Area proper l~ Tire Lan d Usage arid l)cvi ’lopmemi t t echnical Commit-
includes two separate stages of productmo nn — tire prm . tee of the Puget Sound and Adjace n t Waters Task
mary ou tput  of (‘a n u s , amid tire seconidary manufac-  Force is c u n rcer m red  wi t l r  all of t I re land am rd fresir
turi ng of farm products. The total value of outp t r t  for water iii tire Puge t Su ru nn d Area. Therefore , areas
1963 has beem i estimated by deve l opmmng related measured f r o m  aerial photos were used (‘or p lanning
estimates of farm productio n amnd of tood processing purposes. This inv en s) ory  ut  p re se n t  l a m rd use pro vides
output dermved fro mni the Area ’s farm outputs.  Devel~ a base (r on n  whic in a v a i l ab i l i t y  of lanr d for chan ge to
oping an estimate of t i re  la t ter  segnient of ’ t ine to ta l  r t i rer  ( m a n n  present use may be de te rmined .
agricultural economy required a study of tire input-  Tin e differe n ces inn acreages slnown in tab les
output relationships of tine Puget Soun d Area ’s based on Agricultural  Census data , an d tab les based
economy . 1 on measurement of pinotograp hs of the area are

The gross value of ou tput  ot t i ne tarn i  ccon1 uu n1n ~ significant ; however , to show present status , it is felt
was a pproximately $245 mill ion s in 1963. Farm tire  measured areas are more usefu l for pla m nn i in g
production prov ided a gross output  of ~ 135 mill ion , purposes. These acreage s arc give n by basins inn Table
of wh icin $95 mill ion was sold to processing nm idus-
tries . $5 million was uti l ized mtn prod u cnm ng farm Present statist ical  servicing of the  farming
output . amid $35 million was conrsumed mn s t ine torm of sector of the econonny is delicient in tine area of
final products. Processing mm i dustrnes  produced a gross yields of lands used in the production of pasture for
output of $210 mill ion but $95 n n n i ! l n u nmn of t h at grazing animals. Tin achieve a nnd approximatio n of
output represents purchases fro m local (‘arms. Thus , yields that occur onn t ir e se lands , a deductive study
tota l gross output is comprised of $210 mi l l ion in was made using Cenrsus data as the base , and
processed agricultural products , ami d $35 mil l ion  inn in terpret ing these data from knowled ge of custon nn s.
f a r m  products uti l ized fo r  t imra l  con r su m ptnu i n t .  practices , and resources. In general . all larrds were

The net value of the farm econonn y is repre - measured by use classes, and Agricultural  Census data
sented by the value added in each of the stages of were expanded inn direct prop ortiorr to cover all lands
production. “Value added” represents final payment in the crop lam id use category (see E x h ibits 4 arid 5).
to tine factors of production ; it is the sum of wages , Table 2 -1 4 is based on tine proportionate
interest,  rent , and profits. The net value of th e farm expa n sion of each listed crop f ’rom the tun ta l  of
economy was approximately $ 120 million s in 1963. 459 ,361 acres of crop lamnd reported in the 1964

Census of Agriculture to the 591 .5 1 3  acres as
1 See Appendi s IV , Economic Environment , Puget nr easurcd by tire Lau d Use Committee.
Sound and Adjacent Waters Comprehensive Wate r Resource
Study .
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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 ) (doll ar s) 2

Small Grains 13 ,010 1.041 13,530T 46.3911 628
F ield Crops 4,447 10.70 1 47 ,583 1 27.91/1 1 ,328
Vegetables 54 ,024 3.421 184 , 762 1 62.75/1 11 ,594
Berries 9,926 3.401 33.748 T 302.76/1 10,218
Hay 156,554 2. 171 339,722 T 21.6011 7,338
Aftermath (156 .554 )~ 2.08 CNU4 325,632 CNU 15.35/CNtJ 4,998
Silage 51,906 9.141 474,421 1 7.25/1 3,440
Aftermath t42 ,066)~ 2.23 CNU 93,807 CNU 15,35/CN U 1,440
Subtotal 289,867 40,984

Nurtery Products 7, 132 N/A 12.440
Pasture 263,039 4.86 CNU 1 ,278,370 CNU 15.35/CNU 19,623
Cropfanc f 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 F igures rounded to thousands of dollars.

Aftermath produced on 156,554 acres of hay land .

Calculated nutritional unit , see Agriculture Exhibit 5.

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

Economic Analysis of Land Use—Land uses in requirement to nurse and feed the calf to eight
many areas throughout the country indicate that months of age at a weight of 475 pounds), or the
forage productio n is competitive to so.called cash equivalent—a 1 .000-pound dairy cow producing
crops and other land uses , yet pastureland is generally 5 ,900 pounds of milk . From calculations shown in
assigned a far lower net income. This indicates that a Table I of exhibit 5 , the CNU is estimated to be 465
method different from that n ow in general use is pounds of digestible nutrients per month.
necessary for critical analysis. To determine the value This unit is used in the quantification of
of the forage to the land on which it is produced , cropland needs in the Puge t Sound Area.
requires the single-enterprise analysis of the overall
farm operation.

It should be indicated here that it is possible in PRESENT AND FUTURE NEEDS
the Puge t Sound Area to purchase all feeds and
produce a profit from the dairy industry separate Introduction
from tha t of the values derive d from the land. A Land of itself has no “needs. ” When man enters
60-cow dairy, having a productiom s of approximately an area , he brings with h iinn m requirements for survival
13 ,500 pounds of m ilk per cow , will realize enough and nn anr y desires; thus needs are created. In what
income to pay full price for the forage produced on follows , needs are taken as the necessities and wants
the farm and still show a profit. 1 of mau i . A large part of these needs are for food amid

To measure tire effective nut ni em r t  yield of fiber. The business of supplying the major amounts of
products harvested by animals or unweighed machine these needs for food and fiber is the agriculture
harvest , it is necessary to set up a new unit  of industry.
measurement. This unit is named “Calculated Nutr i -  Agriculture is not only an industry adding
tional Unit ” (CNU) and is based on tables in important ecoiiom,ic stature to the area , but is also
“Morriso n ’s Feeds and Feeding, ” 22nd Edition . the major user of land and water. The proper use of

The CNU is defined as one-twelft h of the yearly land by agriculture continually renews production
requirement of digestible nutr ients  fed in a balanced
ration to a I ,000.pound beef cow (including the See Agricultural Exhibit 5.
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capacml ~ amrd provides a nnd p n u n t e c n s  gemre ra i I ~ L iv un i -  um i wise  e x p l t u i t a t i o n n  ot m n a t u r a l  resounce s . the even tua l
able h ydrologi c cound i tmomi s  a m id  o t f r i ’n v ,u l u a h i e  e n i V i -  n e su l t  is d ec l imr c  a r id  f a i l u r e , as was time cvidcmnt  f a t e  of
ro i rm n e mr i z m i aspects associated s~ m t i r  ‘‘open ’’ use . a n e m e n i t  Syr ia .  Wi n em r inns  o r ga n r i t a l i onna i  ab i l i t y  is able

..\n i m nrc r e a sn r n g  popu la tnon i  wi l l  d i v e n t  l . i nge . im eas l u ’  n n n . u t c i i  resources w i t i r  Iris mnceds , h is  success is
of bird f rom nr  p roduct iv e  uses to urban  ar id m o m - o u t s t a m r d i n i g ,  as w i t h  S w n i i e n l a m i d  . W h e t h e r  t ine fa i lure
agr icu l tu ra l  uses . anid wi l l ,  at tire same t u n e . i m i c n i ’ ,ise to m inat ch r e so u rces w i t h  need is due to greed or
t i re mre ed (or t i re  p r u u d u c l s  of . u g n i c i n i t u n e  T in t ’ uipp or . mgm n ora mlc t ’ . or h u t l n , t i n s is t u u  sa~ world food problems
t u n r i t ~ us to ~isc j u n d g e i n u e n m t  amid r e s t r a i n t to pre v em u t  . m e  bas ed t r o t  uni ty ur n the phem ion in inal population
diversion u u i  t i r e  best . u e i  mcu !t  u r a i  iam n d to o the r  uses , g r owth  h u t  u l s u u  t i re  vast wastage Ora l inas been
and to i mnn prove t ire  mnram u .uge n t n cn i t  u u I t ire ha rid re mn na I n -  in nr p u u st ’d u urn  t i re  su -called ‘ ‘re nnewa h he re su n o rce s’’ i t t

inr g im i agriculture su u t h a t  t i re  imndus t r y  cani s. i t c I ~ nicel eve n s  part  uut ’ t ine  w ur i d for (h u us a n t ds  ot ~ears  arid
l i i i ’ nn ee u .l ton mmrc ne as e d p rodu ct ion  of t u u o d  .un id t i h C l  w i i i~’ ti  u.’ & u n r t l n u u i ’ t o d a y .  Resources of t l n i s  k i r rd  ant’
amrd ~en permit t i r e  la n r d to C u ’ ’ I t m l i t i t ’ t u u  e u r m r t r i b t m t e  ne n ie ’.s .ihk’ om niv s~ he r r  used w i t i n  c o n s i d e n a n n u n n  f i n n  t ine
otherwis e tu u  t i re e n r v i n u u n r m e n n t  of n n nam m d u r n n i g  t i re  b.nsn ~ r u l e s  of use amid  e a n u ’ .
cu nrm u ng y e a r s .  l ime t J n n i t t ’d S t _ i i i ’s inas a m ah um i dan i ce  u u t  n n a t u r a l

General Considerations It  required au t i re  u ’s ui ci’s w i u r e l u  c . u n u  he c u u n i s ’ n  5:11 uve l ~ dev eloped si
t irousanrds of ’ sears of i im s to r y  to produce t i e  p i e s e n u t  t ha t  comnirnro ni nieed s i u u n  p r o d u c t i u n n i  c , nr n he m e t  f o r
world p opulatmo ur of t ln r ec  hm h! momn people . l mn t i ne  m r e x t  t u e  t u u n e s e e a h l e  l’u t u n ~’ . But th is  coun t r y  is r e i a t i vc l ~
30 sear s , t i re  popu l a tmomi  s~ il l  , ue.u i ni  double anrd yet  n est an d , i l n e : id ~ es u n c es  Live heem i sadi~ damnrag ed
wi ll be served u , i u !~ h~ t ine  sanne n r a t u r a i  n e s u u n i r c e s  as by t i r e  samne forces evident  t i n r n r u g h t n t mt  t i re  won Id
toda~ . In t ine  ear 2tX)0 , t ine U n i t e d  Sl a tes  w i l i  1 his wastage mnru s t  l u St he siu np ped arid r e v e n s e d .  l’ire
eu ) n t a im i as un am r ~ people as are es t im mia t e d  to i iav c been acts of loan unnust  enn i i an n c e  amid in t i prove  these res our~
alive at  t ime t m ire i i i  ( ‘ i r rns l  , Agr i cu l t u r e  in t i n s c ounn E r ci’s if ou r ow n n u n eeds are to be met t i n r u ug ir f u t u n .
iras t ime  a h n i m t ~ to Iced the  peop le i nvmmrg  I re n e  du r ing  year s . and it we are to c o n t r n b u t e . n i any smgn n i f l can t
lu u r e s e e a b l e  f u t u r e  ~e an s , 1)01 i m u r n am r y  p a n t s  u ) t  t ime  measure , to ti ne .ub i lu ty  tnt  the agriculture of ne eds
world iruni ge r is comir m onnp lace arid wi despread f ’an n i m i e  nat ions to ni ieet t i neir  several requirements .
us predicted by mani ~ because peop le a n e  i m r c l e a s n n i g  Tine publ ic must share a large n es p our s ib i l i l ~
nnuc ir I’as(er t in amm t ine m ean s to f _ e d  ( hem nn . 1 Inn a world w m t h n  tine individual  inn (lie prm v ate emi terpr i se  uut
suddenly grown small i n  t e r m s  ui t i nn i e  a r id  t r avei .  ag rmcu l tu re  if these needs are tin  he met.  Sonic of the
extreme need iii an iv  part cannnot io ri g fail  to have an n gemi eral  r e s p o m i s l h n l m t i e s  shared by tire  mn rdmvidual  amid
i mpact at inon ie . l i re  pubiic in dc velo pmm n g arid u i n a m nagm nn g t ine agricul-

As mart comn n emnces to u t ml i i i  m e I . ’S u ) Ui Ct ’S of t u n a !  u i r d u s t n  .un i d t i ic  Ie ’,ources on which it depeunds
art area , iris pr imal . . u mncermr  is w i th  the mn e ce ss i tmes  nut  . I n i ’ ~n u mi pe d  um ider tine gen i e n a i  in e ad i mr gs m l  Researcin ,
l i fe .  On k a f t e r  t lt cs lneces sitie s are met is n l u roo ni n I . d ucal mu in amid I nf i r r ui nat  mu ll , a nid leg islat ion . Suun n e of ’

for development of s o c i u l  aspects of mall s e tnv inu n mt - these ni ’ s p u u n u s i h m l m t n e s aru .’ m r a l n n n m u a i  mm scope t u u  wh ich
memrt .  Front thus  poi mi t , Ire is co n i f ronr t e d  wi t in  t i ne  t ire S la te  of ~ a s h i m u i g t o m n  amrd t ire Puge l Sounrd Area
si mple but s tu h b o rmn fact that  his wants  are i m n f i m r m t e  0WCS nts  p ropor t io n al support  oth ~ m s are p r imar i l y
but the resources available to nneet th em arc h i m m n n t e d  . t ine r e s i u u u n i s n h m l m m v  of ~ht ’ Sta t’ and its ~u b d avmsm ~’ mm ~

Main ’ s i nrg e rn u mt ~ in deve lui p imrg nn t -t lr u ds of amid s o mn ie mmr ev t t ah !~ . m e  tir e res p um nsihi l i t ~ u u t  the
producing a surplus to us n m eeds  giv es ris e tn m nd u v m dua l  c m t i / e n i , b et  l u e n  in c be farmn i er or urban
dmversi l l c ati umn m l  e r r te rprm se  amid to t rade .  W i n en t  t i n i s  r c s i d e n n t
m nmge n mrm nt ~ in deve lopi ung a surp lus is based Iangel ~ on

Misce l laneous Needs1 Among other s, Raymond Ewe ll , E d i t ’ r , Poputatuo n Bid Research Hy brid com m a great techm r o lout ica l
let in ‘If present trends continue , in seems likely that fam ine
will reach ser ious proprot uons in India , Pakistan , and China in advance required mnear ly a half century between
the early 1970’s. followed by Indones ia , Iran , Turkey, Egypt . mm nut ia l  dmscov erv arid sm gn n i tm ca mr t  u t i h m , a t i on  in tine
and serveral other countries within a few years , and then U n i ted States , (‘ommside n imrg the lead time required for
followed by most countries of Asia , Africa , and Latin imrmno vat i o rr s to become effective , as well as tireAmerica by 1980 , Such a famine will be of massive . -

propo rtions , affecting hundreds of millions , perh aps even ur gi’micy , t ine  fo il ow m n m g broad avenues of research
billions of persons. If this happens , mis appears possible , it w ill deserve special min e nt i omn .
be the most colossal catastrophe in history. ”
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A riced fo r  ir mi m m iediat e  aun d nnassive el ’fort for tin e fact  thnat  misuse uu f land Iras serious conmsequence s
develop m en t 01 sustem ta mrce f u r  nn eedy peoples in eros hum n arid sedi m entat ion.  Misuse of urban land
througinou t the world. This mnassive effort should duri n g and fo ll ow imn g construction may have devas.
arnorrg other things seek the discovery and devcl- ta t ing  eff ects  by clur gg i m rg s t re am c inannels . chang ing
op mni ent of nrew crops aund ot iter dietary sources water q u a l i t y ,  a mid c mm u si mng property damage . Like-
win ch, combined with land deve lo pmemnt programs , w i se , u mproper use anid niia mi ag enii ent of rural  i annds
may lead to evemn t ua l  agr mcu l tu r a l  adequacy in these may h ave equally devastating e ffects, The publu c
countries without  fur t h er depletion of tine n m atura l  should be made aware of timese land use hazards
resources omr which t inese entdeav or s depend. This th rroug hn educa ti om n al sources, Only th i rough pub lmc
cf ’f ’ort shrould include the capt m nre  aurd f u l l  u t i l i z a t i on i  acceptamice of mIs  respon s ib i l i t y  may tine costly,
of wastes in improving dep leted resources amid in d cva s ta t rmng e f f e c t s  be reduced and e l imina ted .
preventing pollution amid further degradati ui m i of ’ the Tine success ful mamn ag ement of the hand re-
environment ,  sources depen ds upot i t r a i m n i n g  and education of

Many associated research efforts are . of course , peop le in i n s t i t u t i o n s  of in i giner educat io n in tine
in progress but the comm cern is that tire effort  is mnot of var I ous  phrases ~f lamid resource mana geme rnt.  Training
a size or intensity to nneet tine ic ed. This is nno t amid educat io n mn eed s go beyo rnd economic manage .
entirely a humaunitar ian effort , for tine benefits in ment .  There is a mneed to t ra i m n  scient i sts for researc !n
discovery of basic knowled ge mmd dev el opn m ent of relat ive to plants and soils and their p h ysical , chemi-
technology would likely be su f ’ficie rmt to largely off set cal , amid bio log ical beh avior , and response to t reat .
the cost and would be of great service in solving m emnt under urbam n annd rural use s , and in animal
problems th at exist in some degree in every country,  sc ien ces anud water  man n agement. In the Puge t Sound
including the United States. Area , urban i au nd agricultural uses are about equaIl~

Education and Information With development dmvmded , wi t i n  about 6 to 7 percem it inn each use ,
of technology , fewer people are required for produc . However , population amid land use projec tuons mdi .
tion of food arid fiber required to support a rapidly cate an m m i cr e asm nig need f ’or urban uses.
expanthng urban segment of popu latio rn. This urbamn More food and fiber must be produced upon
segment quickly forgets tha t  th eir nieans of susteu m- fewer acres of land. This can be accomplished only
ance depends upon a healthy, flouris h ing agriculture . t inroug in education amid t raining of people capable of
and that the majority of their food products , clothing conducting tine unecessary research. Likewise , there
and shelter originate on the land in forests , on farms , w ill be a riced to educate and rainn people for
and in the waters or igi mnat ing onn the I amnd.  The urban irn s t ruc t i mmn work m m  scconndar ~ schools , exten sion , and
population is rapidly becoming a majority factor over public relat ions for  t i re  purpose of dissemi n nat iung
the rural segment of the populatioum. It becomes timely technical advan ces to tIn e public , ini a timel\
imperative that  the urban segment rec ogmn ize their way .
respons iblity to continued prosperity of the Puget An annual deficit of between eight and ten
Sound Area by providing support equally to all thousand professional agricultural  scientists accrue in
segments relative to t ime ir emi v ironnm en t and to the agriculture on a nationra l basis. This defi cit demon-
economy, including agr iculture. Thus may be accom- strates am urgennt riced to accelerate an educational
plished , in part , through education in secomidary program m n agricultural  and related science s for the
schools, news nned ia , and service orga nuz at i ons .  purpose rf nnee immg fu ture  researc and educat i omra l

The general public should be provided with tine needs w hn ichr arc expected to increase in proportuon to
opp (rr t un ity to be cnn nn ie ful ly in nfurnned of tine fact aim expanding population .
that  only a fraction of Federal agr icultural  expendi- Legislation and Policy - Agriculture is a private
tures are actually used to support food producUonn of enterpctse engaged su producing food and tibet at a
the land arnd that ; e major part of agricultural reasonable price for  ur h amn consu m n iption ; it is also
expenditures are for consumer bene fits ; surplus food responsible in a large nne asure with protecting envi-
distrIbutio n to t ire needy, school lunch progranns , rom m m u n e tn ta l  qualities for inydr ologic purposes and for
processing, amid transportation. es t i ne tuc  amud other elnjoy m nn ent by the public , lit order

l’he conservation annd maintenance of produc- fur private emnte r prus e to do a good job of tinese ti ninrgs .
tivity of the land is a responsibility of the public , it niust operate under a reasonable profI t motive and
both urban and ru ra l .  Both must he made aware of in an ecu rm i om i iy stabilized to t ine  poimit winere good
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m mi a nn age iim i ’r u I ca ui u uper a te  amid i mrve st  mit  c aputa l  equir e d I u i n I Inc protect loin ar id i nnpr ovement oh laund
u n m n p r o v e n i i e n u t s  I. . i u u u m l  l a m md amnd water  n esuurm r c e s . fu i l ~ mi re c u u m n t a i m i c d  inn Appe m ndmx XIV , Waters ined Mamnage-
develope d Iuu r  e l f  i cn i ’m rt  ag r i cu l tu ra l  use , hec t rnre  t ine  m e mnt  . i ’ lu uu d p r u i t e c t i o m u  annd m r r m g a t i i i n n  are addi t io n al ly
t . n c t u i t u u r  p m o d u c t m u u i i  f o r  f u t u r e  \ ‘ eam s ,  discussed 1 mm appe mndices ut appropriate  t i t h e .

I income I noun  agn u cul l  ur e . im i re lat  nu ni n  II ) t i na t  ( nop ia mud umse preseun t v  req uire s sonn et in ini g less
from oIlier  cu i i mn par a h l e  e mrmerp r i s e s. has f o r  sonic t l n a i n  hOO ,000 acres. , or a h t u u t  Severn perce n t of t ine
se a rs  heem i i mi su t  t i c n i ’m il  to induce adequate  c . ipi t ai  tumid  base , I t  t i re  he~t a g r i c u l t u r a l  lamids . winch are
I n i ve s t  nn en i n it n rn i prov em n ncni  1 u I t  I hiese resu mui r  c & s  . u r t u u  Joca ted i ii  t I m e  him m m d  p ia nr is  of major r ivers  annd
sermously connipete w u t i m  unnp l amnn ni ’d urha m n expa n ismo mn I r ihu la r i e s  amid omn low heunches , are protected arid
on birds best su i t ed  E on  t i n  i t t  p n u ) d i nc l  uu un i  . developed . n eeded pr oduct  m ini  of fa rm products cain

In I hue l’im ge t Su u uund  Area t I ne  i a rnd rnsed f o r  be rite t . Launds f o r  h u t  m ire u rba n  deve lopnneun t would
f’arming is .u bout  sevem i p em cent  of I in c R u t  al ha nd h, ms e t ii us con nie umiost ly I ru ) n nn t ine forested areas at I muw
aird t h u s  c ani r tuu t  he co nis m d ere d  t i re  f u t u r e  base or e lcvat io mis . au id  fro m areas present ly  classed as bei n g
agr icu l tu ra l  mn id n ms l  r~ m n n n l i ’ss tine prescur l  tre n d of 1m m n u m r a i  i t ( n mn fa r u ni  use .
unp l a n nrned urba n expa n sion i r m i t o  t h ese ianids us Tine Area Is projected to i iave a popula t ion of
cont rolled. Sin ce tine mu h i ec t  of c uin i i pr e l ne mn s i v e p lan t -  2.7 mi i i l l h run  by I 980: 4 .3 mi l l ion  by 2000: a nnd 6.8
fli ng us , urn part . t i m e  reversal of adverse t r ennds . it seems tni lh iomu by t i re  year 2020. ’ Tine increas e in popu lation
wise l u u  c u um nsmd e r  c l m m n i t i c a t m o n n  of po l ic~ . pr o vid in tg  wi l l  great l y i n crease t h e  dennand for agr icul tura l
agr icu l ture  a minor e eq umt ah l e  posit i out  inn conin pariso ni products .
w m t i r  u u t l i e r  uses. ‘l’o th i s  curd ,  a riced ex is t s  t’uur  Cropland Products Tine h’uge t Sound Area has
d e f i u n i t i u m n s  of p oh ic~ - nnnp l enie m nt e d h~ legislatio n arid als v m iv s heenr  m m f ou ud d e f i c i t  area.  Nearly all grain
financial  amrd credit assista n ce wh ere app rop r i a t e . to products . m uch of ’ tine meat ot h er t i t a n  poul t ry  or
full s r e c o gmnu ze amid p n m u t e e t  the i t i te r e s ts  of t ine public f i s h , ar id oil seed products  are sh ipped in to  tine Are a .
as f u u l h u u s s s The goal used m ere for agr icul ture  is bala n ced

Pr tm vn d e m u m  a c omntm m t r m iu i g  busts  p ien tu fu l sup- deve l op mi ne ni t  of the  resource base iii order to produce
plies of ini g h q u a l i t y  ag r i cu l t u r a l  products at reasoun- in n t ine Area the expected propor t io n  m u regional arid
able pric e s. un der private enterprms c w u t i n o u t  degrada- nat ional  product ioun.  l’ime est ininat e d rreeds f’or forage
hon ot tine land res um urce . amid sumna l l  g ra i n s are lied directly to projections for

2. Preserve , nr n npr o v e . ami d n nnanr i ta nnn  c i nvi rorn-  t ime pr mr duct i ou n of milk.  It  is assumn ied t inat  if milk
me mi tal aspects of la u d ar id water n iia nnaged u n der pru u dtmct i onn  is to rise 27 perce n t by 1 980 , tom
private enterprise . exaunip le . it wil l  take 27 percent mniore forage mea-

3. Regula te  t I m e  use amid t r ea tn i cm nt  m i t  laund to sured j un calculated m u u t r i t i o m n a l  un i t s  ( C N t ) . This is
prevent deve l op nnni ’ nul  of amn ~ la u d use , f au l t y  nin a in m-  es t i ut t a ted t i m  re quire 4 ,655 .800 ( ‘N t .J pmo duct i om n h~
te rna ru ce , uu r tr itsus e of land likely to degrade tine t ime year 2020. It us believed t ina l  tine percentage
environnnent or result inn po lluti oin of p u b l ic waters  h~ u nct ea sc i t t  n eeds for f ’ie ld crops and imr ursery  products
sedimen t mu r o ther  e r u s m u u n  pr odu cts . or l ik e l y  l i t  c ;uu n se wil l  cIosel~ parallel  t u e  e s t i m ated in creases iii popula-
of ’fsite dannages. tu onn .  Table 2 . 15  s i n u u w s  tine estimated cro pia m id

4 . Regulate tire use arid i i  emi t  u n cu t u t la u d t im p roduc t mmim n n eeded to unreel t i t u s  goal.
prevent dev e lu pmnennt  for  uses l ikely to induce exces-
sive exp en n u iut u res  f o r  public s e r v i c e s  or l ikel y  t u m  cause Estimated Cropland Need s for Land
eXcessiVe publ ic  costs for correct i om i it ot’fsitc darn- Tire Pugc t Soumi d Area h a s  approximate ly
a ges caused by such use . 591 .500 acres m u f  crop lar rd used inn 1964 about as

f r r l l uu w s :  fo r  forage pr r rdu e t iom i ( i un c lud im i g  pasture .
Agricultural Product ion Needs it a~ t annd , and s i l m ige ) ,  arid for  small grai n s, 484 ,500

Measures mneeded t u i r  the devel op memnl anid acr es: f ield cruu ps . 4 .500 acres , vegetables . 54 ,000
pr (m lecti onn of the lur id  inn a g r i cu l tu ra l  rise are discussed acres; h e r t i e s . 9 ,900 acres; m nurs e r ~ products . 7 .l t ) ( )
m ere and quanti t led as needs: n it eau t s to S at l s t y  t im e se m mcr es ;  amid idle laund 3 1  .5(X) acres.
needs .m r m ’ discussed la ter  inn t e rms of t e m i s n h u l i t y  and E .aunds available f ’or agr icu l ture  inn fu ture  years
piam i nned ,icconni p h i s i i u n n e n u t .  are par t icular ly  serns it ive to wi thdrawals  of land front

‘line cnv i r t m nme r n ta i  a spects ml a g r u i ’ m n l t u r u l  m m d
o t iner  uses of time land. ai ud the e l t e c t s  i t r i i easun i ’S 1 A p u e n d u x  I V , E c o n o m i c  E n v i r o n m e n t .

‘~, I I )
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TABLE 2.15. Estimated crop land prod uction increase s needed 1

Production
Est. 1 In In In  In  In

Percent Total CNU’ s Total Tons Tota m
Crop Iner . CNU’ s Per Ac. Tons Per Ac. Acres

Present 11964)
Forage & smait

grains 2, 107 ,600 4.35 484,500
Field crops 48,800 10.85 4,500
V egetab les 2 54 .000
Berries 33,700 3.40 9,900
Nursery products 2 7,100
Crop land not u sed 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 51 ,200 4,25 12,000
Nursery products 46 9,900
Crop tand not used 0

Total 551,600

Estimated 2000
grains 73 3,646,100 9.25 395,200

Field cr ops 130 112,200 14.90 8,200
V egetables 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

gr au ns 120 4.636,100 13.25 349,800
Field crops 264 177 ,600 16.30 10,900
V egetables 255 127,800
Berries 158 86,900 5. 10 17,000
Nursery products 264 19,500
Cropland not used 0

Total 515,000

1 F igures rounded to hundreds
2 Source. Increased production need ed. Appendix IV , Econom ic Environment .

Production tot als not available in other than acre~~e ihown.

the agriculture base for urban , commercial , and such as urban and non-farm uses and lands reserved
norn-farm purpo ses , including reserves for recreational for non-product ive uses. Large factors in the require-
and assoctated reasons. ment of land for urban purposes are the density of’

Lands available for the agricultural industry urban development for the projected population , as
Consist of lands suitable for crops and land suitable well as the location of this development.
for forest , less the land devoted to other purposes ,
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Land Needed for Urban Use I lie l’uge t Su~ n tt d  Publ ic  s e n v m c e s , ton e x m m m n t p ) e , roads , w a t e r  sup-
.~ n e. i  m a d  a p p u m m ~ n m t t m i i e I ~ I .~ 7( u .u (8) pemu p le us u t  l~’Y .  se wage dispos a l .  st re e ls amid uu l i i m ’ r s , become
l%3. 1 Of t i t ese I ,870 .OOR pe mupie . , m h o n m t  50 .000 c u u s f l y  u rn a per capi ta  basis w i ne m n pu i pu la t i o mi  dens i t ie s
s~c u e  comts idered t.i n mi t  populatimini aiu f I .821) 000 wel i  are low . A sav imigs nmu service m,u m t s  can be ach ieved in
c u m t i s m j e n i ’j m m r h j n n  i n n  h mmnn areas w h e n  d e u n s i l m e s  are m n m c r i ’:m sed .

\ m u t  a u l i u s ~n n m i ’  t i n  anm ~ p . m p m m l . u t m o n n  i n m i ’n i ’ , m sc si n c e  I ‘ r h a n u  s pn : m s ~l r r nn ms t  he c u n n n l r o h l e d  to provide a
19 ( m 3 , ilnese I .~~20.t)00 pm’ um p lc . imm ’ p i c s c u i n l ~ h i s i u i g  u m u l  la n d lu as e I n m u i t n  s s l m u c l n  to c o mn npu l e  m in ds av ai iab l e  for

, i l m m l u t  u u m m 7 , mj u t  l en t’s of i m i n i d . 2 I h i s  is :u p m i p u l a t u i u n n  t u l u m e  :u e , n i c m m i t u n a i  mis c . I t  i s .m ss u mn ied an average urbami
d enn s i r ~ ut  2.7.~ pt’ n s m u n m s  Ru t h e  , icn t ’ . de n m s i t ~ oF si x p e r s u m n m s  pen acre would  he sui table  t u u r

T ime t e u u m t e n n c ~ t o w a r d  u n m p lmmrmnne d  u n h ~i n m  a i rd  gr ius s  p l a n n n m m n m g  lann il  use purp u mses .  Lau d r eq u i remen i t s
s u h u r h a m u  g n u m u ~~n t n  is a n n emn e mni ~ m m )  e t t u c m c n t t  u i t i i n / a u m m u n m  f o r  u m h a n n  use t h u s  cmi n ipu t c d  make it possible tm

u t t ine  land n u .- s m i u rce ,  Fli i s R pe m i t  i’xp l u u m t a t i m m n i  Cre ate s  e s t u m n i a n i ’ f l u e  lu m ss  mt a g r i cu l tu ra l  mind t i n  u rban u ses.
.1 i u m m p’.Cul c lm p a t t e r n  of d e v c l u u p m n t e n n t  a r id  r e s u l t s  i t t  a Tin s d e n m s i t y  is u i .~’d nm a l l  hasmuis excep l tine Cedar .
~n m ’, mt I ~ u m cne as ed  e c m m n m m u m i i c  h urdeni  nu n p r m u v i d i n t g  t r a n m s -  w iner i ’ pr muj e c l ed p u m p u l a t r o u r  rc q m mirc s  a denns i t y  ot at
pm m m n.m m u m  mm m d t i t i ne r  p mm h l mc  services , amid a buss of ’ lem is t  t e r m  per acre be used as su i t ab le  la m nd is l imi ted .
e u i s m r u r n n n n e m m t a l  q l i a l i t ~ ‘l ine u l t e r n r m m t i v i ’ is 1 m m  p lant  su ch Of t ine  p l a n t s  sh own m i  sect ion 6 onl B and ~

‘2
d e s e l m u p i m n e n i n s  1 m m  \t’t’li~ i’ h e n m e t m t s  t i n a t  nnr m g imt  m t h m e r w i s e  i i h m n s l r m i l e  r e t e m i l i u m n i  of ’ m unt i p le  lands f u r  ag r i cu l tu ra l  use.
he i m u s m  O i lmen lu r id  use p a t t e rnns  snrni imm r m m  m a t u r e  win ch

\ ! t e r n r a t i v i ’ ~l~’ n n s m t n e s  m u f  i m r h a m r  d eve hm tp i n e n n t  fea ture  ade quate  ave r ag e  d e n s i t y  m m f  urba n iza t ion amid
lma ~e .1 hasue e t t i ’~ t nm l anid .mv a n lm n hl e f o r  a g r i c u l t u r e .’ wise l m u c m m t i o t n  m u l  deve lopment  mmmv also provide a
ni ’t’ nu ’. m t m u u u m . ,oR f ot lner  upm ’ ii  mis c .  The  t u m l a i  needs t u u n  su i t ab l e  m m e r i c u l t u r a l  l a n m d  base .
urba n use mit  laund h selecte d ears is e s t iniat ed by A gricultural Needs for Land Tm) develop tine
t ine Ii ml i i  m r ig  computa tuo m n s  based out dem nsi t ies of expected sin m m re i t f m m i i i  p r oduct i om i a nniax i n n nu n nn  oh ’
four , six . eightt . and tenn perso n s to ti le acre , t u u g e t t m e r  ( u ( m S9( l  acres earn he ch ang ed l’r m munt  crop ia n id to urba n
wi th  fu tu re  acreage mneeds in excess of t ine  lart d use.
pre seuntly dedica te d to this use . I t  is assu m ed t i na t  b y tine year 2020 tIne

d e i tn au i ds  m i t  u r b ani i , .a t io n i , cmm n n merc ia l  es tah i is ln r ne n i ts .
TABLE 2.16. Estimated increased acres needed for a n m d  n i ’ c r e .m l i i u nm ss i i !  inav e d iun n i n n i s i n e d  t ine  an inount  mit
urban use, by population densities , and time periods cropl anid t l nat  wi l l  he avai lable  I ’or cont i n ued far nn n

Urban ’ Population densities per acre ~15i If  t ine  hiss of e r m i p l a i n d  can he held to ap p r u mxi-
Year population Four Six Eight Ten inn a te l y (1m .500 acres , leavi n g a to t a l  u m t  525 .000 acres ,

Iacres) tacres ) iacresi (acre st it  w i l l  he possible t i m pr od (nce t ine qua r t  t i t i e s  of
t u , odst m ift ’s t i n a f  II is pro~ecIcd wi l l  he nreeded inn t ine1963 1,820.000 0 0 0 0

1980 2,677 ,000 2,250 0 0 0 years t(n cornne .
2000 4,250,000 395 ,500 64 , 100 0 0 1 lii’ b igg est loss m ut  c i mu p lam id :icre mugi ’ is exp e cte d
2020 6, 759 ,000 1 ,022 , 750 372.900 111,900 8,900 to m u c c m n t  h e t s s ec i m mow amid 1980 , as it wi l l  l i k e l y  take
1 Regional Econom ics Study Technical Co mm it nee data , that lon g to sd up e t f e c t n v e  regu la tunn g ordina inees.

~m f m ; ; ~ m m l m u u t  e gu imi  u n u s  t I ta \  be i m u t n n ~m.! ui t l u ~ ‘‘\ le:u mi s
t i m  S a t n s t y  Ne eds ’’ sec t io m i .  l ine expected red u ct io mi

People moving into  l ime Puget Soumnd Area inave d u r u r n g  l i n is  period wi l l  he a h u t m u t  40 .000 acres . or 60
sirowni a pn i ’t e rem i c e  m u m  suburban areas , pa r t ly  i t t  perc en t mit  t I m e  m uve r m m l l  ltn ss . By t I r e  e .u n 2000 .
searc h m u t  citeap la u nd t i m  d eve l oprne mil  arid h u n  • m p p r m t x i n n t m m t i . lv 13 .000 ul nore ac res  i m i  i’rop i am nd w i l l  he
speculat ive m n i ves t mt ne n n t s .  ‘I inns  has led l i i  c m u n i s m m .hi ’ n m u h l e  ab s t rh m ’l , m~s i i  w i l l  et ’t ’ective regu la t io rn :  arid h~ur ha mn sprawl .  mind a 1(1W : mv dnm m gm - present d e r t su ly  out 21)2 0. t ine  f ’iu t a l  13 .000 acres ss i l l  he l u m s i
laurds classed ,is m m m h a m i  auid n m m r a i  n n u n u n - f a r n n .

l’r uu.I uct u t m n is a l sm u at t ec t e d  hs t i m e  k imid  of l amrd
1 Sources Pro uec non from ‘ 1 980, 7000, 2020”Ari Eco c lm an n ge d to u rba n  muse . Th ese dev elo p mn enr ls  riced t (u he
nomic Stmj dy of tP ’.e Puget Sound and Ad lacen n Waters Area . ” h muca te d m i ni t ine ou tw as in  terrace son ls  wi n ch are be t t e r
Consulting Services Corporation . 196 ) . and unpublished adapted 1 m m  u i r h . m u r  muse . thn m ms leavi n g t ine  h u t t o u n n  l annds
pop ulation pr olechons , Washington Stai r Department of iii  t i re  flood p l a m t i s  inn  t a r o t  p roduc t io rm . Flue  h z u l a n u c e
Commerce arid Economic Developnmen m mit  t ine l:i r id  mneed ed I or mm rhanr  misc is cx pee t ed t i m  Cu un i te

Unadlusn ad rneasuremenrs , 1966 , for Puge n Sound Area , t i m  m mii t Ine  I m u m  e’~t u ’ .m n m’as .u t i m n w e r  e l e v ,n t  i o i m sbased on 1965 aerial photo graphs .

“ . 1 1
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TABLE 2-11. Estimates of shifts in land use by time per iods 1 (in acres )

Land use 1963 1980 2000 2020

Crop land 591 ,513 552 .656 538,097 525 ,000
Rangeland 2 106 .448 106.500 106 .500 106 ,500
F orest land 3 7,039,184 1,013,8 13 6,960,432 6,732,229
Urban buiit up4 428,330 731,300 799.300 1,040,100
Aura ) non.farm4 238 .854 0 0 0
F resh water 152 ,444 152 ,444 152,444 152,444

Total 8 .556 . 773 8,556 , 773 8,556.773 8,556 , 773

1 F igtmred on en overall density for  the Area of 6 persons per acre , except in Cedar Basin where density will average 8 fl 2000
and 10 in 7020. (See Chapter 6, “Future Land Use. ”)

2 Ma inl y salt water marsh . open lands in high forest areas , and lands unsuited for development .
3 t nclud ing ope n lends associated with forest areas.

~ Estimated as at i urban for 1980 and beyond.

Cropland mneed s for land . 52~~.00() a cres , in n
relation l i i  other uses are s l t m mw nn  inn Table 2 . 17 .  ——

An al ter u nat iv e  need for luri d to achieve neces- 
~~~ L .

sarv pr oduct iou ’m level would he to clear em . l u iv a lc n i t  ________________________________________________________________

acre s of forest laurd ou n t I re  bench t erraces , amid .
iu n t ens iv e n r r l g a t u n n n  arid f e r t i l i z a t i o u n  at n nuc ln I nig hen ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~
c i u s t .  pnuuduc c  the uneeded food arid t ’uber .  ‘[‘ire
an n nc ipa l ed  Cu i s t s  of thus  .n l t e r r u a t i v e  unnder f r ee  enter-
pr ise w m u u l d  inke i ~ I m m m c c  crop production out  ot ~
existeu nce m d  depri ve t ine area m i t  m n n u c i u  of l t m i s  ______________

industry

Needs for Protection and Development 
____________

Watershed Protect ion and Rehabi litat ion Meat 

-

____________

urea Soil erosnon , vario us oIl ier aspects of land PHOTO 2 3 .  Agricul ture  turnishes  mart y oppor.
stabi l i t ’~ . arid tIre programs ar id projects required to tunities for recreation in a mul t ip le use of the land.
prevent excessive rates u ml  l’r u  us nuunm atn d nnoven ie nn l of
soi l I r omii land under vari ous con tdi t ion i s  of muse are
considered i i i  Appendix X IV , Water sl i t ’d Manag e lIne k n n i d s  ar id , u u m t o u n t s  i i i  p r u u t e c l i v e  mmrc as ure ’~
mennt .  n eeded oui l a n mds  nm a g r i c u l t u r a l  mis c ar c i’st n ina ted  from t n

Tine first defense mreeded agai mi st excess ive e r m u-  cm i ns u de rm t io n n u u f  r e q u i r e m n r c n u t s  e s t n n in m nt e d  by c ap a hmi i t ~
sioun lies in ciioositn g laurd so tinat the in tended use U n i t l s , 1 wi t i ch i  are s u m i l s  mn rra u i g ed nun groups h avi n g
does not exceed time I annd use capabil i ty tnt ’ time s i te .  s in i n i l an  r c q u m n c n n i e u m t s  f u r  pn mt i - c t r uun m m nd en c omnd m tn m u n m s
t he second def ’entse is s e lectum unn u t  t r e a tmen t  mn easu rcs m i t  c o m n t in n u e d  use . l I m e  use m u l  l amn d ss n t i m o u t  n m m .’cessar \

according t i m  use . Tre at nne nn l measures needed are miun il i e : m s u m n m ’s t m u r  p r m u t e c t u m i n  leads tm Im uss m u t  productio n
assor tnnemnt  oh ’ vegetat ive aund s t ructural  utneasur es amid rapid d e t e n i o r a t t o n m  mit t i re  la n d arnd can nni m t he

selected on tine basis mi t ’ (arrd use to suppleme un l tIne c i r m n t i i !u ed  w i thou t  eve n t  ual  de s tru c t i our  ol i ts  va lm m e

na tu r a l  defemn se s iF tire i-annd aga inst excessive soil l u m s s .  I m p  .m g r m i m m l n u r a i  mumr d n m n a m u m , m m l i t e r  pu r pu ses .

When the use is properly f i t t e d  witi i m n tine capab il iTy
iii the land , the Cost of t r e atm e u nt  measures is

nonn ina i , but where the use exceeds tIne capabi l i ty .  Capab i l i ty  m m n i t s  are descrubed and needs shown in E u.hmbi t

t he costs of effective pro t ectionn may he e xcessive l at the end of nh us section on agrmm’ m m l tu r e .
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I l ie  Cm l~~( 5 i u t  ci m u s i m  uI  Cm m u l t i  m l  m u e ~ i m pen I s  m m i u u c u s m m n  es I l im i t  p n u u d u mc c be n d m i s  1 m m  
~

1 m mips m m l h u m i d —
c m m u i t m n i m u i n u e  c I i mm r ~e m m g m m m n u s t  m I n e  use mi t  t Ine  I m m n i d .  I l ie f u l l  u u s s n u m ’ r s , e m m n n m n u n m n l i e s  mmmd t ime  ee nm c n ,m l publ i c .
n n n m p l e n n n e m i t m i u n m m n i  m l  r e q m i u red  n i i c : i s i m n c s  i s c l a s s i f i e d  is a I . u n m d s  best su i t ed  mr c n m m i u l . m m n d  misc mc . t i m  a l . m r g ~’
ri c ed m u m  , u n i ~ misc u m t  1 , Omml , m i u c h m i d m i u c  m m c i  i c m i l n m i r e , ,m i i d e \ i v t i l  m u i i  t i n e  h u m i d  p l a i n s  m i t  r i v e r s  a tnd I r i h i m t j n v
c m m n s i m b c i e m l  u m i m m i e  t u l l s  i i i  . \ p p e l I m l I \  \ l\  , ~~a t e n s l n e d  s t r c u m n r s . I ir is t h u e ~ :ure of te rm suh iec t 1 m m  i n u i m n i d a l u u m n i
\ l . m n i , u c e i m u c n n t .  ( ‘mis t s  ~u t m n i s t a i h i n i p  c r i m m i r e d  n in em u sur t ’s m i n e  f n m n n n  m m ~~~i I m , i u i k  t l m m u i d m i i m :  of t I n e  s t reams , as w e l l  as m m

cu m mn nr u o mi l v  the u~ s p u u n i s u h u u h m t y  of t i i ~ hammd u m ss  t i e r .  :m c t i u ig  u u i u u i i m i : m t i u m m n  t n m u n u  m u t h m e t  e : m i m ses . su ch ,is excess r a i n t a l l .
i n i d i s i d m m . m h l s  m mr t i i r m u m i g ii g r uum ip  en deavor .  m m  t h i s  d m s c u s s i m m n . t h e  t e r i n i  ‘‘t ’ l m u u m ds~m m t c n ’’ is

The c m u n n s c m l m i e m u c e s  m t  e r m u s u o n i  m i re reduc ed c~u p u  u sed l u  e l m - u m u  mill  t u m m n i i s  m i t ’ d a m n i a g m n i e  m n m r m n d a t u i n n i .
ta l  v :mlu c amid lesseui c d p i m u d u c t u v i t v  ot t ime lu r id  on t i m e  h emue f  i t s  mit f ’ lu m mu d p r e v c n i ( i m u m i  mire t im e  p n eve r i tm o m i
s~I u u c b m  l I m e  e r m u s i m u n t  m u e c u r s .  L ’ si i. u l l ~ n iu e sc  c o n n s i d ’  or n e d u c t i m m n i  ut l . m i u i a g e s  m m  p n u u p e r t ~ ( u u n c l m n d u n g
e m m u t m u m n t s  p r m m s ’ mm he  su i t  I iL ’ u e n t t  R’, m su m ni  Im p  t i m e  m m w u i c n  to er musmo n i  m i n d  s e m l m n i t c t m l a l m u i m n  ) .  l e s s e m m u u i m ~ m u n  a v m u m d u t n g

mu ~~t . ih l  at le a st  par t  mit  t i m e  m m re as u rc s  mmeeu .led 1 mm p n e s ’ c i l  d i s r u p l i u u n i  01 en t e r p r i s e  , i c t i v i t ~ amid c m u n m d i t i o n i s  i r mm i ’
C \Cm ’ssIVc c r u u s i m m r u . a r d i m u m s  m u  h e m u l l h m  ar id  s e c m m r m u v :  p r e v e m n t i t i g  lmus s  ml l i f e :

Inn m m d d i t m m i n i  t m u  t i n e  m m n u s i t c  e t l c c i s  ul e n u s u m u m . ar id  i n i c l e m i s c s  inn n iC t  u.’ i m i r n i s  t r o n n i  h i g i m e r  rise i t
t h i c r c  . m e  s~ des pr em i d m u l  l s i t c  et ’f e c l s .  l’r m u d m m e t s  ml  p n u u p c n ’ l~ mmm d c p m m s s n b l e  a .s a r e s u l t  m m )  I u m w e n m n u ~ t ine
C i m i s i m u l l  cami se sm ’ d u r m i e r n n , m t i o n i  a r id  p m d l m m t i o u i  m u )  s t r e m m m n t s .  t l muod ss’ , i te r  I m i zar d . I ’ I m u m m d  I mr ~- s ’ e n m t u u n u  us t a k c ~ mis m nnmy
l . mkc s . amid t hen  publ ic  ss a ters :  m n i d m i c e  land Im u s s . m m n i d e r t a k u n i c  f o r  t i n e conlsi ’~ mince . con t rmul  anid disposal
t i m u m i d m n u g .  s s v a m n n p i n m m z . a r id  c c i u e r , u I  m m n i s m t e  a r id  u m t ’t’s i t e  m u )  l lm i mnmlss mm ters  cami sed b y a h n i u m r m n a h l v  h i g h d irect
d e t e r  um ‘ r . u t i m m n m  u m t  t h e  e n u v i r m m n r m n n e n m t  : ar id t h u s  b e c u m i m i c  a p n e c n p i t m m t i m u n . s t r c m m n n r  I ve r  1 m w , m r  f lo mud s a g g r m m s . m t e d
m a I l e r  mit ’ publ ic  c u n n n c e r n m . ‘[‘Ire widespread e f f e c t s  m u )  lr ~ mum due t m u  ss rid or t ida l  e f f e c t s ,
e r u m s i m u n l  c n e , mtc  need s t m u r  p u bl ic  i n t e r v e u n t i t m n t  inn t i m e  . \ c n i c u l t u r : i l  la id t u m n a h u n i g  4 ,S4 .4U ( ) acres mr eeds
t mi rn i  of r e g u l a t i m u m i  of mi s c a r id  t r e a t n n n e n r t  ar i d  riced for  p r m u t c c l i m u n i  f r o m  tl m ,m m u d w a t e r  dar ru mm g c s  t i m n m m u g hi 2 ( 12 ( 1 .
p r m u v u s u m u n i  mi t  m m t l m c r  in c e n t i v e s  s m u t l i c i e n i t  1 m m  nnm dmmce  t h e  I’ u m i t c c t m u t u n  f r o n n n  smnch datin age ss ill  :u ’. m m i d losses in
in divid u al m uw n ie r  tmi  i n s ta l l  t I m e  n t i e m m s n m n c s  w i mi c in  are p n u .u d u c t m m u n i  m m md w i l l  make it  p r a c tmcm .h  I m i  p r m u v u d e
discmnssed 1 u r t l i e r  inn t ime ‘‘Mea ns ’’ chap te r .  in inp nu ived  m n n a n m m u i r e n n n e m m  t - u m u c l u d i u n g  d r a i n a g e  anid  i n n  ga ’

M~ m is u u u ’v’s requi red  l i i  p e v enn t  e n m u s u m u u m  of ’ t m u r t t i e d  h u n  m n r s t a h l a t t o i m s  needed t i m o h t m m n n i  t ine  p r o d u c t i v e
lands L’ m l l l s i s t  m u f  n I c : i s u u u e s  l i i  p r otect  l i m e  sunl . i c e , su ch p u n t e n i t i a l  uf ’ t i m e  I m m und .
as w m u m t e r  e m u v e r  c i m u p s . t m l l m m g e  p rm m ct i c c s . a r id  c u u v c r  l ine degree of ’ p ro tec t im i mu  r e qu i r ed :  i.e.. t In e
m m m n u m m g e n n i e n l n .  l n n l e m n s m t u e s  i t  p rm i c t i c e s  s :u r ~ w i t h  t ine  n e c i i r r c n u c e  i n t e rva l  ot floods exceemh ni c  t i n e  l e t e l  of ’
ki n d m u t  lu rid . - \ l l  c m u n u d m t i u m n i s  t h a t  m c  m.’ mm ~~d n m ~ u~ u.’ 1 m m  .1 p u mm te c t io t i . vm ini e s  s u u u i cssh m i t  w i t h  t Ine  m a t u r e  ml
s n . m h l e . t i i r i t l ~ . i g n i c u l t u r m i l  m n i d m m s t r ~ m i re genmera l l y t a r n t n i n i g  r i p e r a t i m n n i s .  I h i s  n eeded p r m u t e c t i u m n , h m u w e s c n
n eeded r u m  i n du ce t ime  l i n u s m u i v ’ m u w r u m ’r t i n  in take  emm p itm u l is c m u m n s i d e r a h l y  less t h a n  t i n m m t  r e q u i r e d  b~ mir hm imn
m n m v c s t n n e u n t s  u n  t ine  l a n d s  mm md t m  l i m e I , u n e  a r id  n n n m u i m m t a i n m  deve l op nn ie nn ts .
I h iesc  r nnea smmr v’s at a hug h k ’s ,’ ) ,  S u c m m  i i c , u s im n v ’s on About MO perce n t m m t the  c r u m p l a m u m l  is use d for
c r u m p l a m u d  mire mn eeded on 522 .( m ~~lm m m e r e s  inn I u )~~) m gr owin g forage for t ime da mt ~ arid heel ’ m u md u s t ry  . and
S~ M 1)0 7 ac re s  inn 20 ( it l :  arid 52~~,O0th , u e nc ’ . m m 2020. m n n d i c a t m m m n m s , u n e  l i m o  ums e of ’ t he  humid  r u m ,  d r u u p  to m m b u m m m l

Need for F loodwater Damage Reduction (~~m I ) er cent t  )u ~ 21 ) 2 ) ) . ( , u . i s s  m m  h u m s  a n e,m is .m p c r e u m n m m a l
M m i i m i r  e len iemits mit  s t r e a m  f l m u m n dim n g  a r e  discussed umn c n u u p .  annd g r i t s  r u g m m m m d  c m u r m d u u u m i n i  pnm u v ide s  e xc e l l eun t
App mru id ix  X I I , Flood I ‘ m u n u t r u i l .  I ’ n v i r m m n i u n i e n m t a l  aspect s y t ’ar — ar mu u n nd p r m u t e c t u o m i  lu t ime  l u r i d  t r u u m r n  t’ r tu sumt n i .
m u f  l l m u m u d m u t g ,  e n m u s m u m u m  - ar id  u l r m m m r u m m m , ’e are c i ’ n i t u m r u e d  inn Other  lam i ds  i msC m I t m n  s h m m u  i se , i s u in n s m m m r n n n i e r  sh ips
A p pe n i dn x  X I V . V i m m u e r s i i e d  \ l m m n i a g c r e m i t .  l i m e  c m i m i c c m n u  u n der c u m u i s e n s . i t n u u n u  u m . u m n a g e m n t e m m m  m m ’ p l a in ted  to w m t i t e n
l u c r e  is w i t h  t I m e  n i e e ml s  mi t  m mci  i c u i h t m m r e  m u m  t l i mu um is s . i t e n cm uV u.’r c r m u h m s  t i n a t  l i k e u t  use t t u i u m i s i m  cr umi s id e r ab le  p m m u t c c —
da nrr age redu ct u omu , w lu ichm mlt m m ~ vi u t t e r  inn k i n  ph mi n d (no n I m u  t Inc land - t I m  is mis c oh the em op l m mm nd m m t t  er r
degree I rm i n n  I f  mn I req m u in ed t u i r  t ime nn ior e inn t enn sn vm’ permits  u m c cm is l  m m m i  m i t  f lu  ii nd mm ig 1 m m  mmccli r w i t h  ii nu t  scruous
de v ekup nni enit  m i t  t i m e  l am i t h  I ’ur toes mit l tv ’ r t h ma i n  agr i c mm l-  loss , pru m~ m m i e m I  t I ne  d m m m m i t i m m m i  m i t  t i ne  t l u u u u d u u u g  is sh u r r l
l u r e ,  l ime wmi r ks  m i t  i r m n p r u i v e m e n t  t u u r  flood prevent t i r u n i  am id tin t ’ t l m m u u d i u m g  u us ’ cm i n s  d n u i u n i g  t ine  m l m u n u t n a n m t  sc as umn i  1

consist of Ia mud I n  s i t  m mmc r h nn n e asl ur m ’ s a rid St m t  mural
1 

~u ’ u ’ t. aii m ) Use Ca i m abi ) mty Units , E ‘m iiibit 1 , near tim e end nf
sm ’m t unn on A g r mc mi l t im mu ’
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l h m ~’ p n m m n m ’ u_ ’ t u m u m  m u l  t a n n n n l . u r m m )  m m m i i  t l m m m m m h u , m , , u i u.’r u s
l I nus  mm r u n  i m m )  un ~ , h i m u _ ’i I l i um e u _ u  m u m m u n n u m u  ‘ l i i i ’ ) m u i s u u i t ’~’.
t .o r r : I u m g  l u _ q u i l t s ’s i m  I l i u m  1 1 0 m m  m m )  m u  t ’ s s i t m ’ h i m s ’ .t ’ s u _ l u ’.’ mi

lu s t ’l m m u m u _ h’ ms .u t Ct  .m rmu _ h sm ’d n n i e n i n  ‘s u m ’  i h l e  ~ ‘I 1 m m mi —. .

- 
m~~ , ~‘

e r u u _ ’ m u u u , u i , e s  r l m ’ m e h m m p i m n e n m l  n i h  p1 m i m ’ m n m m u n u  ml m r  m p h . u  .1

~~~~~~~~~ ~~~~~~~~~~~~~~ 
~~~ m i l l  t~i H I t , i i  ~~~~ 

— ——-—— -—:  ______________

i ! i l n ~~:i~ i ~~ m, 
t I m ~ n 

~~~~~~~~~~~ 
m u t

t 

m

u i

n u :  :~
II  I u m h m i i r u _  

u n i ~~~i j u u I 

n i k r : i \  

u~ u m n ~
vJucns ’ these u_ ’ m m n i m . l i t i m m n l s  p~’ ’.~ I m m ~~‘ I m l  ( m i n c e .  m i n i ( 1 )  2 5 I m m m  m O  ‘m m  d ) m m t s  cause large losses to
t m m m n  r i m ’ m ’ m l e m i  rrn. i ~ m l i e n e . m s e  m u m  I i n u r e  s c u m s  u ’  t I n e  

t i m , i ’ , m ’S l  mm i n d m ms tn  ant i  inm crease po l lu t ion .  SCS.
li i i !  mum m m g r m u _ ’ i u h I  m m m c  m c m i  .1st ’’. I m i m m m , I  .s m i e n  u i _ m I l l —

1Cm ’ m i n i on  he ( u r e s m ’ n u t c m l  i ’ m  t h u .’ C \ l u _  . ‘ l i i ’ h m , i , , u rd
nm ’ u l u . m l n i m r r g  u_h u m ’ ’. i i m ~~l h u m  I i . m l k  ‘\ , , ‘ i.’th t i n ner  r i s k s
hc l m m n e  m h u _ ’ s C l m u p t t i e n i r  h e c m m u r i u .’ ’, p m . m m I t  u I r ue  c u ’s l ’ .  m l  i ’ h m m m i u _ t S S  , r t e t  , i nuu _ l  s e d n u n c n u l  h u m  u . u ge r e d u c t m m m m n  are
F i rm s - t i c  t l m m m u l  p r m m t t ’ s’ n i m u n u  h u e , ,  I i ’ ’. s m u m ,  ‘ n m _ r u m, u _ m r  n eeded m u m  “ 1 . 1 ( 5 1  mu _ n m ’ ’ m u )  c n m u p l , m t i d  t h u r m i u g l u r i m e
t I me s I n e ’ . , m m u d  ge i nen  m I n /  i l l  i i ’ .  i n s ’ m m m l .s - ‘ : . m u l c t )  ) b mr i .be l i n u n c  p u _ n i bs

I su s i  ii  r~ ’ ’~ 
l i S m  ‘ii’ .u’— u m’  - i n S  I r m u n t u  ( mi n c e .  Crop Dani’iage. I ru ’ l .un ~ t 51 mi tt uut c n m m p l a n m d  m u

t u m i u m  .um ,’. m m n m st l I ds  , ; . m  ‘ ii t i n  m m m .,’ m m n  m u m  m m n i m ~’I m m m l  m l t h e  I m liC m I ‘i m m u i n m h  ‘m u  u i s  _‘ l m l S S  i l i C  0 1 5 c m ) m m asses arid
time m , e m i s  t m m  n m c . m r h s  c u m n i n p l e te  ~~ 

- l i m i t i . l ) .um n , m . m ‘ ‘ m m  l m ’ c u u i r i m ’ s m m  1 P m ’ ’ ’ J I h u m s  u s  .1 p c r e n n n m n m i l  c m m m p  amid ,
‘ ‘ i u _ i ~l u r u r . ’ mis ,m td ’, iui l  m l  l h m ’ m m , t m I  - mu ’~ i ah lm ,  . ‘ .u ’ .n ot l \ ) ’ m m u _ . m i h u  . l m . m n % m ’s i m ’ m ) i i i  Ibi s’ l u c I d  1 m m ,  p m i s t u r t n m e  m l s l u u c k

t i me ) m m l l m u s s m u i g  p l i r f t ’ i p u l  L , i m m h s  c r u m p  i , m r u l . i e . I l mi mid I mt  s t u n  I — e l u l s  u u vs ’n t Ine ne eds mt t i re  s n u m e k
h m.i i .i ru ,l am id  loss . . um u d pm 1 ’m I i s  \ em ml is n , ’u l u i u _’ m i u u m i  m u ) m o m s  li e i m m m r s m  s te m!  hu m ,  n u e l u u r m e  mi n d u _ u m u r s s’r t ed  imi t u m
t h ie sm ’ da nnn , i g c s i m  .i he ’. n limm i s~ il l  c ; t  ‘ . 1 d e s c h u m p -  su h m i ge . ( , n , m s s t ’’. m , I . 5 5 m m  min t . h u m  i \ l m u n m ’ . u I  sp c c m u _ ’ s sel ec ted
m n r e n u t  m i t  Im unu d  m m  I m i l l  I r i m  i l l  i l l  mis t  1 m m  m m ’ .  u ,h ~’ h u i g h n l ~ . . . m  t o t ’ m i s  i ‘cmi t h u  r t u u g h m m i u t  t i ne

1’ • m u ,’. u r i c  st’.’. mum

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 11 m m  I b u m  mu_Is mli i i m i c  I hue  gr 55 l i e  sm,’ m us m nm r ru a ~
- 

. d mmnni a gu _ ’  t i n t ’ ci ~m ‘ . ‘ . m i l m  m m s u n  di ’Im m m sit , r e n u d m i r m m u g  t ine
en m m ’ . ’ .  t I i n e d i b l e  mn u. m u m s m n m g  s j  m m u l , i g ~ 

, i t  t i m u ’  u d m i u g  us s e r s
b u i c t , th u.’ ii r r u I . m L ’t ’ t ’ .n u n r c a ’ u i m r s ’m! mm , t i m e  pe rcen i tm mge

m l r u e  s e , u s m m i m  1 gnu 0 . 1  I I m i  m u s t  he ciupp ed m m m d
— 

:. ~~~~~~ 
- ‘ ..‘ ‘ 0. I eu_ I I t  m n u u u u n d . i  u ummm m l , u s l  m u m  ni’ n h m a n u  mu less’ h i m  u n ’ , in

~‘m se~b~
~~~~~~~~~~~~~ 

‘
~~~

‘ ‘
~~~

. ‘ . ‘ . , m m m nu P m  u I h m e i  , t I m e  c r i m p  ‘, n ) t m ’ ’ s , m m l m h i t u u u n m a h  p e rmt i a i i e r un
— 

, , ~~ ‘ ~t’r~ 
“
*_. 

‘ . ~~~~~~~ ,
.‘ dm mnn ag c  mu t i n  i i su m m i t ’ m u )  t i m e  spec ie s un t i m e  m n i u x t u u l s ’ ,u u c

- ~~~~~~~~~~~~~~~~ 
- s n m n m m t l m e u  m 1 , t I m e  , ‘~~m sm, i Ii  I ,  m n s u n  S l5t ’ s d i i  e u s I r m m n m n

— ~~~~- - “ imlmm n uiue d : i r k )  m n l s e m h u u m ’ u m  u s  t h e r e  is ,i m us ’ . oh t i m i l r i t  u se
— 

, p r m m d u c t i u m n
Flood Hazard Damage. \ I m u s t  t lu i u i d i n n g  u u c c m i n s

d u r i n g l i m e  n m u m i u r u l i s  m u )  Oct iuh i ,’r t l n u m u m m m3r ,\I m m m c h i ,  1 - h u m i d ’
r u g  danniags ’ .11 sn u ’h m ) r u u u u .’s h umus he mum p m u m p m m n t s u u m n  h u m

d u u m , u n i m  i i  of h l u u u u d m u i g ,  I m u m m u _ I ’m u _ s e c e d i n g a week or t s’ru
PHO TO 7 4  ‘ , u I ! m  m l  c h , im m nc t  of thu ’ South I m i t .  ‘ .~ m~ m i , i m ,  im .i rge l ’,’ bm ’s )l u  mm, t h u s ’ v m m hime m i t  l ip ’ p e renu n mia l  c l u m p
R i ~ ’ ’r at low ‘, t , u ’ u u  T h u s  was once I l m i ’  Pu ajo n Ii ~m mr m m n i i x u m m i e  mmmii i  m im mmke  it n r cc ess mun \  to u u _’see d I l l s ’ p . u s u u m r s ’.
charnrte l rut thi’ ‘ ,~ .mqi t  Riv u u r m im I was r n d v iq d huhi ’  t u r  ‘I b us  u u i d i m s ’es m i d  p m e p m u r : i t i m m i n  C t m ’ m ) s  . m n r m i  t h e  i’umst ml
r iver  f r i ’ i m ~f u t  Ch .mnrn el u . m ~ m i ,  i t ‘~ i~ . . u m u m )  m y  ‘, u ’ u l u ’  m m , m i t sri) ‘ i l l  m u i r  i r ’  I u _ u _ m i  I m l  t h u _ i t  i m s u  d u m  mm n g t h u s ’ c m inms u d er ui b l e
and con t r ibu tes  I m r i m  m u ) , ’  ‘ m u ’  m u l  l l oo dn rn u j .  t i l t ’ u u _ ’ m l m u u n i ’ml m u  m u ’ m ’ s t m m f u h m s b m  1 1 m m ’ ‘ l u m p
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V~ I uu _ ’n e  t h e  bra tard  m u f  f l o uu d i r r g  us i m m n g m ’ , m l i nn , m \ Needs for Water Management Tine I m n l l u u w i r n g
cause cu u m n siderah l e  r i s k  ml l a n d loss d u r i n g  t i m e  pen m ust t u h u l a t  m u m n u  l i s n s  specific nm e c ds 1 m m deve lopmemn l and
mi t re’t’ s t a h l i s h m n n e m n t  muu md aga m rt  l l i m s  r i s k  um n a ’u mu i duc m m p r t m t e c t m m m m m  of crop land in l i re Puge t Sound Area ,
re lum ctau i c e  t i m cu l t i va t e  f ine  la n d inn t i nde r  t u m
re ’s’s tab lu s i r  such paslure s k m mug a l t e r  time eco m nun m unics  of TABLE 2-18. Future needs for cropland manage-
tt n o duc t io m n i n r d m c a t e  t h us s ln u iu h d be d m m m n e .  ment , Puget Sound Area (i n acres)

Land Loss. [ . .umnd l l u a ~ he li msi  h i s  scm m u m r mng if
umua d eq u a t e l~ p r m u t c u .ied s m u u h  h} I m m i v i n u g  u uver lmm nm sl  l I m o s  F lood Pre - Wate nsh ecf Protection Water
an n hs s t r e :u m uh’ ,m nn k e r m u s i s m u n .  Yea r ven ti on tm ’2 and Rehabili tation Mana ge ment 3

[ a m i d  s c u i m i r  u s a’u’u nided h m ~ p r m u v i d l n m g  .m t inuu. hi- 
1980 454.400 552 ,656 

‘ 

201,687c nven m u )  gr miss d u r i n g mine  sem I s ri 55 he m I l m i u i d m n m g  is 2000 454 ,400 538J~~?’ ~~ 
‘ 156 .069

h m k e l ~ - amid hs s _ u i r t uus  p n m u t u _ ’d l m v e m n n e . i s i m n c s  ml a 2020 454 ,400 ‘ ‘525.000 166, 218
s n n u c t m j r mm l u n a l u u r e

Bank e rt l ’ mn o n u us t ire a ctuou u of st nemm n nm1k u s ’ .  m m  1 includes ov enb ank flooding of ru m a in st reams , total area
u m n d e n c u t t i m i g  arnd wide rn ing s t rea m nn chu a munne l s ,  In affected

advanced c o u n d i t n u m m n s  t i u m s  r e su l t s  inn s t ream mnn ca ui der 2 See Table 2-3, thus  appendix
amid b r a u d i n i g .  thus  des t roymmig large areas mnf good 

~ ‘Needs by time periods to meet production requirements
farni lan nd.  B annk enm isioun us mmccc l erated by sedun n n ent  (n eeds total 523, 974 acres ) by 2020
acc mm m inu la t ion i  in cina ni n e ls amid by nn atu ra l  or mann-
unnade obstructions t h a t  increase flow velocities t in
d i m e c t  flow n miward  s t reannba nm ks , Sedmnnerrt . in a large Drainage various crops have s i g n i l i c a n t l ~
measu re , results fro tmi erosion so t h at the degradation diverse ne q ui ne nim eunts tot  dna imnage . These differences
u _ if  l amnd l ack ing  proper caie cant be . h m n  a large ex t en t , s tem fronn crop requirements  during tIne scasoun ,
self-pe r petua t m mu g .  Protectioni aga mnnst batik erosion e i ther  in terms of tolerance to any departure from
requires clearing obstructions front channels and opt imum drainage tin II) tine depth and time improved
protecting channel banks wit h vegetationn and/ or drainiage is required.
structura l  protection.  Some very sensitive crops mire also crops t l na t

General Property Damages. Losses to ta rn i  have a short growimig season and per h aps a re la t ively
pr m m pe rt ~ are s imi lar  in n a t u r e , t h r ou g hr usual ly  less i n shallow r m u u u l i n l g  h abi t .  Th ese crops are sometinnes
i n t e n s u u y ,  than is general inn mii ore th ick ly  populated grown amid harvested during summer months when
areas. Th is derives f ’rom in a ge m neral ly  lower concemi- added ar t i f i c ia l  dra i n age may riot be a Inig ln ly cr i t ical
t r a t i m u n  u m l  d ann ag e ahhe value s munvolved inn unm iprove- factor inn g rowt i r .  The rnecded imnprovemen n t under
meunt s  and h cc. mmm se man i~ import ant  farm develop- thue s e co t id i t i m ins  is t i na t  desirable to protect  t ime
ments  are at least par l l y tl omu dpr oofed . Typical f’arm inves tunne ni t  against channce unseasonal storm m mc cm mr -
pm p e m n ~ .,I~ sses are t m u  b u i l d i n gs . i m v c s t u u c k , n i n a c l n m n i e n ~ - re n nces d u n i u n g  t ine  growing season whic lr nni ght  cause
f e nnce s. roads. aii’d”—si.~athjr u n ni pr o v cmim en t s .  l , mi sses t im loss n uf  yields or q u a l i t y .  Crops imi this  category m m t t e m n
h i vestm i ck may include hun t s  ~i~~ mt4~a~i.i uu nn mis well .0 i ln Clu d e vegetables and crops for the fres im marke l that
hiss and daniage to m m n n inn i a l s .  ~~~~~~~~~~~~~~~~~~~~~~~~ r eqm n ir c relat ively hi gh itrvestment s in preparing the

l. m u s ses , wIt  ile m i gg reg a t i l ug  less t h a n  w i mmi ld  he l I m e  i~~~. Th m -’.ccjI~~ nd fe r t i l i z e r , and in weediung and
cast ’ urn a cunu inparable  t lm u mid e s e n u l  i n volvi n g unhaun t h i u n m i u n g  op era h ion i ’~~’c~r’-s~nsi t~ve h arvest procedures.
deve io p mnms ’ n mt s . hecu mni me u ut  gu e mit nui np orta n ice to tine Wheun mn nomst ure c i m n u d i h  io nns gmu ~ ?~mi-n~~...th~,,, yie 1d or
i n m d n v m d u -al u i w m u e n  ‘.‘. i mm ’ nnia n i ag i’s a r e l a t u v e l s  large t j m i a l i t y  may s u l l e n  tmi  the extent  t ine  cr imp mi~ ”be
m icreag e l ’ r e q u e m m t  mi t  exc es siv e lm nss c remmte s  mm f im m u _ ud  to ta l  loss, Suc im cr i m ps  also are ofteu n grown urn a lni g ln ly ~~ —._..

h az ard or t im r e , m t m ml m u ’, ’, t h a n  causes n n i a n m age nu n e mnt  t i m  c m u m n i p e t u t i v e  s i t u a t f t n n r  , Drainnage inmnp ro vements  often
h m i r e g m m  p n u i d u s t  mm mm u m i p p u i r t  u :uu tmes . d iscmiura ge s un n v es t ~ curable  I l mu _ ’ f ’ar nnc r t i m p la n t the crop sonnewhat earlier
nm n e mn l s  m m needed m i n n p r o v e m m i e n i l s . ar id  results in lack m it  inn t ime sp n inng.  t ln iu s  improving competition with
m a i u m n c r m m m m m c e  a m i d  h iss ml p r u i d m i c l u m i u n  i’ l l  ueuenu c ~ i - m i t  u mp m ur leml produce amid m nucrea s i n i g  the in ic omn ne greatly
t ines e l e u s u m n n s .  flood prev i ’ n i u lo nn  us mneed ed m ini  m u m m i u m ’ , Oth er cr imps art ’ inarves t ed mnear line end of summer
lam u ds  us a h i r s t  e le nmi en u t  tnt  secur i ty . precedui n g i nnves t -  arid h cmne ti t  I’ronn drainage ins ta l la t ions  tha t  unake
m mcm Is Ii ir n m rmprmiv c d d rm mim m a g s’. i rn iguu t u u n m . and m ul i n c r  possible m u m im n ip n u  ‘se h arvest operati ons . Some of t ine
m m m m m n m a g e n m n e n n t  u m n p r o v e u n c n m t .  c rump s  are also subj ecl to various dise ases , pests . aund
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a h i m m n r u m n m m l m h u e s  m i t  g r m m s ’ .  t i u t h a t  m m m c  n n u m m r e  s’mi s m lv  c u u u u t r m i l ’  ( ; r i s s l u m u d , l u u r  hm ’sl p r m m d u c l i u ) n n . reu _ l uur cs  a
led mm md c,! s’o u i d i l u u ’ u u s  mit  g m mu id  d r a m u r a g e .  r n i m m u h u ’ u m i t u _ ’ly  i mm g i m t egre e m u l  d r um ura ge  l l n n m u u g h u u i m n t  t he

‘t ) rm m i n i ,u miu. ’ n u n i p n m m v u _ ’ t i i m i mnt i i i  l h mes c  sit  u m m u t i o n i s  us un t i l  sm ’m m t - m u r r  a c c m m m n n p h i s i m n n n s ’ n i u  w iu ic h u  usmi a lh ’mm s’u _ i u m i l ’  or
pr mm nn mm u ul ~ .um nn m ed i n  u n m e m u _ ’ . ms m mn g t In e  h I s  ‘ m m c m i i  g n i u w t h m  r u t  s’xc m ’u_ ’ds Ih us ’ r c q u i r e n m n e m m t  for m i t i m e r  crops. Tin s . m mm c i—
t in t ’ c r u ip s  h u t  .15 arm i l u s una i r c e  mm g a mnu s l  qmm m ml i l y  shc t s ’mm o ’  u _ k ’ n mta l l y ,  u _ u t  h i s  l ime a u l v a nm l a g e  t h at land drained t m m m
r a t i o m i , i i a u s u _ -s i u.’m u n i m p h i c m m t i m m n m s . m m l uu ss  m u t  c m m m n n p c l u t i V e  besu p r m m d m n c l i m m n r  muf  l’umra g c i imms a wide l a t i t u d e  m m t  use
midva m n n mm gu _ ’ w i t  hr I unnp u mr  l u _ m i  p ru id mmcc . TIns’ henue Ii Is . in i ’ fu ur cr i mps ot hue r tha m u  gn muss aui d allows ml v on si t  u cmm u mmi i i
u sua l l ’ .  .mu _ l equ ate  t i m j u s t i f y  u m u s t a l l a t u t m u m  m i t  l ie  m i t  usc wh en t h is appears des i rable

m nn pru mv ic d c u m I lect morn s~ st en mm mm m i l b  me t i  rrn lm i mid , l imit  mm mi ‘. Flue crm up la nud min im phi my c d ii i  l i i  r age pr m md nd i m ) mn inn
be iu n c ap mm ht e m u )  1us t nt ~ u ing  t ine  u t  t s u t u _’ i m i i p r m mv e mn n c tmt s  t I me Area  us m m h u u m m t  ~O p c rc e nmt .  Th is h a s  led t im
required to  set - m i r e  cm m n i mp e l c m u l  m i u t t e l  c o u r d i t m i m i u s  he- . u c c e p l u u m g  t ine r l ’ q u i r e m m i e m m l s  f o r  g ra s s  crop t t r m i i m u m i g c  as
cause such c r u m p s  arc t \  p m c m m h l y snt mall  acr c.ugc arid tepscsenm t n ( i v e  u _ sf An ea needs f in n  e s nm n i l a t i on i  purp t m ses .
i m m t e r n n n i n n g lcd w i t h  ol n cr l annd mist ’

; u miss g r u u w n u  t u m r  h i v e s l u m c k  p r m m d u c t i u i m n  is aim
es. m mnmi p le of a crop i h i a t  r e u _ h m m u n ’ s’s mill  s c . i s u _ m um t h r a m n u m i g e
m n i n p r u u v e n m e m n t .  Gr .m s s ar id legume c u t  ps l u _ mr  t h is pun-
p m m s e amud nn i~ t m i m e s  e. um c) m m l iv  desi gmne sl amid b l e n d e d  t i m
produce gu m’. ’ . iii m u l  I n ig hmls  m i u t r r l m u n m i s  feed I m m u l n i  s’, u m l m ,
spm u n u g  l u  t a l e  t a l l .  Sin e grasses h ave n i a su  m nn mm n n n
g n u u w t h n  inn t I ne  ear I ~ p a n t  m i t ’ t ime s c a s m m u m , m u t l t e r s  are _____________________________
b e t t e r  adapted  tin  t he  h u n g, war n  d. u s s m m f  s u m n n m n n e r .
amid o t lne rs  g ive  gm m m d  l u t e  s c m u s m m r r  gri P thu ‘I uc sc gu asses ‘

requi re  riot u _ ut i i~ ad cq ummte  d ra in age t b i n u _ m t i g h m t h e  ~~~~ ~~~~~~ 
—

g l u m ’ . ’ .  m u g  sea ‘ .11mm r u t  iii u m m n e  degree i n )  d ra mm uage  d mmn ’m n mi ~~~ .

the w i n t e r .  “
‘ ‘

~,~~~~
‘i,. 

‘ .,n “
~~~‘ ~~~~~~~~~~~~~~~~~~~~

pasture  amid reseed A side t’ro nm n t ine added Ou st  m i t  ~~~~~~~~~~~~~~~~~~ ‘ m

less wa e t - t m m l e n a m m t  species u m u  disappear I r onnn t I re  ,, ~~~~~ ~~~~

Failure t i m pm m u v i d m i  w in te r  dr a immmmge cat ises t Ine  ~~~~~~~~~~~

bal anced pa s t u re .  amid unmake ’ .  it n e c c s s m m r v  oi p lu _ u s s  t i m e  -

— ,; ~ 
5 ’_ _. ,.

reseeding. t h i s  r e s u l t s  inn t h i s ’ loss of p r i m d u c t i u m n  d u r i n m g
th e es tab hi s h nnr en i t  period , until  nm m as r e quir e  pu m rc i masc  PHOTO 2-6. Lush cropland pasture and good live ’
mul  hay or t u t i u s ’r l m m i m m g c  to rep lace t h a t  los t ,  stock combine to create a th r i f ty  dairy enterprise

( ) p t i m n n u n m n  d ra imum u g s ’ I m u r cr ump laund pas tu re  also im as scs.
oth er h eums ’f i t s , TIme drained c m ui u d i tkmn r  gen e ra l l y  iii -
cr c.m scs t ine p roduc t iv i t y  of t Ine l iv i ’su u u ck mu n i l  r e m n n n u v s ’s ‘l i r e  emus t ’ u _ i f a c hu m e v m nu g  adequa te  drm mi nia g e Variessonic mit the hna i ’,m nds t i m t I me IncuR Ii ot ’ l ine muir i ma Is.
Drainiage red nes s t lie comnp a cti onr  mI t i re  sm ii  amid ~ m dc l~ wm tIn soul t pi, s ar id  Ii  u p m i grmu p hu u c cm m o d t u rns .

associated daumnage t sm th i s ’ h m m is t m nr e  cause d u s  i t u _ ’avs S u m u t n e  s i x t e e n  d r a i n i m u g e  g r o up uu mg s  h ave hs’e ni n d e n t u l m e d
mun d I a hn i lm mt e d  as t i m n es h u mre u ine n t s  according t i m  mi l eg r au i m ig  amid g enner ahl y euuc m iu ra g es  deeper n u u m u n i n g  mif

tine grmm s s cs . t h i n s  p r m mv i d i uug  gn i - m i t e r  t m i l e r mmni c c  l i i  t c m n n p m m —  d ep n i t , s p .iu.- m r ’i g. a mid  u n t h u e r  l r s ’a t n i n e u r t , n m u u t  m n c l u d n u n g
u u u t h s ’t p r c p m m m a l m o n n . 1 iucs e . u r n  t u r i n , i u m m s u _ ’ h eemn cm mmm s i u hu -r u n s  c imni dutm onit  ~ l dm u iug hm t ‘amid h m i t  wea the r .
d m u l s ’sl u n u t m u  s ix  g r u m m i p i n i g s  h u m  c m m s t  e s t u n m a t i u _ i n u , ( ‘ m i s t s ate(‘m i m m s m d e r a h l u _ ’ . m sh  cages m l  c u u u p t a n u d  m r  t Im e Pugt-I
u _ s t  m m n . m l e d  for t h e s e  gm u u u i 1 i s  t i m p r u m v m u _ l e  b m m m s m n m  ) u u t . i l s _Soun d A n u _ ’ ,m i m a s u _ ’ h i’eui mni npr m mved  b y m n i s t a l l a t i m m r u  m i t

d r a m m i a g e  rnm s ’ a smm ts ’s . hu t  p o nv u de h is s  t h a n  t i n e  degree m i t  
(‘must u_ t i’ m ’ . , m t n o n u  us s’xp h . m i u i ed  urn A p p cn t d i x  \ I\ - ~~ ater-
t im e d \ I m i u u , i g c i r u u _ ’ n rdr am nm a m i u_ ’ considered o pt i n nmu mnn I mum t im e  Ar s ’.i , V. bu i le  t I m e

I l ru _’ ben d i t s  ir mi m sh ra i n umu g s ’ l m . m v t ’ hecun devel~h eu is ’ ) u Is m u m  par i tal  dra m m u mm gu _ ’ art ’ si g u m m t u s . m n i m , b u m s
degree of d n m m u n i a g u _ ’ us cm mm mti de ted  m mnmmd e u _ l u auu . ’ I m m f r i l l  imh ie d li~ c mu mti ~mm ir in g  I mim i bud ge is he) ore arid at ten

d ra i n i , u - c , 1 Vu b u i l t ’ v m i n \ ’ m r r g  iuun ut um ’s’. h r m m u  P i t h  locat iots .p r u i d u c t i m m u n  p u i le m i h ua l .  Acreage ’. um nipr uu v c d w t t h m  u u p t m
l m m mud s’u m n r d i l i m i u n , mi n d  ) ‘a runn  u m p e r m t u m m u m .  t i r e s  u h h u s n r a t s ’u niun n n dra ur uage m ’x is l  u u i  sm m mmc m i t  t im e  be t t e r  u g rucu l l  oral
thrat l i n e  iu_ ’ttefils I n m m u u m  u _ h i  . u m m u . u g s ’ are m m m i r m n i m u l l s  s u m ) )an c_ ms . hu t  tine pe rce nr  t m mgs ’ m l  P e t  lau d t h u s  I mi l l s
e u c m u l l i i  a t l m u w  tIne h m u r n m i e u s  l i i  i m n s t a l l  ml ra i l nage ,m nnp n mmvs’ d us re lat ively s om al I ,

Am ur i m ’ m u i t m j r _ j (  F i i h u l , m  ‘
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provided li m m u m sf dannn ag e is trot  exce ssive arid c u im udi ’  s u mpp l y  us u n t i l  n u p t e d  or i musm ’ u~t ia h i t ~ hc s ,mm ise i t  t u i rced
t u m u n m s  re lated t i m  the ed miuron nid s t uh ihu t ~ of t ine farm u n r a t u r a t u t i n  -

un it  are m n n a n u r t a m r n e d .  Thiesc b e n e f i t s  are sut ’t m s u e m n t  1 m m  I m n m g a l i m m m m  us a nmn a un . ig u _ ’ n m n e m i t  l u u u , h  h u m  i n i p n m i s r u i g
cu m nnc l ude t i nat  t ine drm m nn uag e  described as nneeded calm tu e  amid i n m s u r i n m g  c r i mp  p n m m d u c t i m m n u  m m  I t m u s  Ar e a .  ‘l Im e n n n a t g m m m
mnsta l l ed by private en terpr i se  dur ing line yu _’m u r s  i ndu -  oh p n u m l  it h e u w u .’em r l a m  nl m m nn g w i t h  amid  w u t i u m m u t  m m m i g m m u mm
ca ted. us smal ler  t I t a n  inn  m i n d  r e g m u n m n s  ~ lucre added ~ mm l c r  us a r m

Of tine 5~~l .500 acres pr e seni l lv ml crm ip l and . a b s m m h u m t e  m n e ce ss mt y  , h u m  t h u s  nnn . mr g un  m u )  p r u m f i u  us
about ~S ,Ô pe rcennt or 524 ,000 acres bnave mm wet r ues s  general l y ‘ . m u f l i c i e n t  t u m  make t ine  p rac t ice  imf m r r u g a t u m i n u
p r m ibhem.  Mu st of threse l aurds are mmlv  ~~ u m m i l l y  p r mml ’u t a h h e  ml ‘.‘.mm ler  is availab le at a ’s’mi smmni ah le cost am rd
drained and re quir e mn m irc d r a u m u a g s ’ to ach ieve p u i l enu ’  p r m mper l y  applied. l im e u r r i g u t i m u n u  ss s te nmn n n nust  he
I mi s , Lmm nds p a r t l y  dra inned s t i l l  h ave a ‘ .v et ruess  e l f  m c u c n m t  , c a r e t u l l s  iupera l cd .  ar id used inn c m u m j u n m c t m m i n m
problem . m mmd l annds ounce drai n ed s t i l l  r e ta i l n  t h e  w i t h  gomud c u m u m s i ’ V a l u m u n i  arnd l am u rn  nmmauu a s ’ eu t ne rn l  pr ime .
priih iem of n i a m n i t a i n i n n g  op e ra t i o mu of adequate dra i nu -  t i c e s ,  1-or a v_ m u iC t ~ of ’ mu _’m m ’ , t u m m S , mimm i st  m m u g a t m u i n u  wil l he
age . b y s p r u i r k l m n m g . 1

The future  need to m erop land dna uui . ige  ~ ill I r n i g a t i u m n n  un t i n s ‘m u e .u a s s i s t s  mum u n n a m n t a m n n u n i g  the
beconne acute inn tine nn ext f if ty years. m i  order to mine d su pp l y ml ’ n u m m m s u u r e  , m s , m i l ah l e  t u m r  ch ips m i t nnear  t ine
hi gher yields on less crop l annd , t h ousands oh acres wil l  o p t i n n i u n m n  level .  Inn t h i n s  respect . it  hia s .i P u r P u ms i - s m nn n h u r
h ave to be drained , to d r a i n u . m g s ’ . D n a m m n a g e  r en mm uv u _ ’s excesses i i )  ~ , m t e l  t rom

time smiih ssht eni r eq umired  m i  mi rd u _ ’n t m a p p r m m a e l m  m u p n i m n n m m  rim
TABLE 2-19. Crop land needing drainage , Puget crimp m mum m msture smm pp ls , i n n  m g mm ’ u u u m u  ,mdd s ‘.5 m u l c h  as mueeded
Sound Area (in acres) t i m approac h muptu nn i u n n n  c u u m m d i t i m i m n s .  ‘l ine sa um n e c ru ip  may ,_ _, ,.._——‘ “ -.

Tota) riced dr u i n i zmg s ’ i t t  t I m e  c . u r 1 y s)uu m ug I ’m u l h m u w m m m m m  a

Cropland Cropland Needing Crop la nd mi f heavs mmiii , amid m nrmg a t usm n mit um tks ’r in n s ’ s  wimen
Year Ac reage Drainage Needing ra in fa l l  fails tmu deliver adeu _ l umm n e  n i mu _ mis tu re . Inn smum t ne

Iby period ) Draina ge years wh en r m m m n m f  all is p-el I dust  n ihuts ’d , mnnr ga t io in mnma ~
1966 591 , 500 0 0 give l i t t l e  adva nm ta g c m i i i  i t l r e r  soa r s . i r r i g a t u m i n u  is
1980 552 ,700 216 ,9i0 2~6,9t0 needed tim prevent cu _ mnus m d ec mihk pt ss ductru _ mum loss. Ut is
2000 538,100 144,606 361,516 h u e  m m c m eased aver mm g e sn e l d  r e su l t  mug t ru ur t n  predictab le
2020 525,000 120 , 503 482,019 arid cm m ns i s t enn th y  iniproved tnan i .m g cn r e n mt i t  seed ,

f e r t i l i z e r ,  ar id  I i v e s t m i ck  mum mut l ien inar v est m u v e r  a period
Irri gation. Irrigation in tine Puge t Somind Area of em mr s I t ua t  pr uVi ’s t Ime  m nrajm ii ‘.‘.m urthu mit m r r i g u t i m u n .

d i l t e r s  f rom irrigation in ar id par ts  mif t Ine  western Ir r i gat ion mm nakes p m ms s mh l e  m u m  i n su res gu_ ’ n n n i u m , i t i m m m r  o!
United States. Production m mf cultivated crops is seeds inn a se a sm mn n al s c b mcd u m l e  amid i n sures c mmm nt i nuou ms
possible m n  rruo st a r ab Ic  soils in ll uis eh irn iu te , whn er u _’m i s ph u nmt  gnt mwt i n amid n r m u u s t  e b l u c i e n u t  muse of l e r t uhuz e r .  Wit h
such p r u i d u c t i o n  seldom is possible w i l h r m u u t  i r n i g a t i m i n i  m m t h i e r  c l um ps . t i nnne  u u t  t n m a t m i r i n ~ . mmnd q u a l u t s  mni a~ be
m m  arm arid c l imate ,  W hni l e  tIme average ra iu nt ’alh is amp le unore ck ms eh s r i ’g mi la t c d .  a n n d ,  mum l i ne  case of csi ’nuin
to meet tire annual mmnm uusture requi rements  of c r u u l m s  nm crops , a de gm ss ’ t n t  t n m u s t  danm. .mge p n u m t e c t u s Q l  u mna ~ be
most parts 01 tIre A r ea . the dust  n ih utmon of ra i n  t a i l  us mm ) tanned hs ut m I m i  rig the l m m t em n I m eat u I  thu s’ 5’. mi ne r
se l dtm m op t imn i u m 1mm p r m u d u c u m m i n n  event in sum-called applued. ln n m g. mt i m u uu u m nt u _’n i pernnmm ls hs’tler use of ’ land
normal  r a u m n t a h l  e ,u rs , Appennd ix V II , Imn i ga li i um n , deals accordiung I i ’  i t s cm up u hi hils . m i d  i u c c a s i m n u m a h h i . umuc te a ss ’s
wi th  t Ine  lum i c t i on a l  mm s pcc t s  u _ i f  u r r m g m m n u u m n m .  TIme discus ’ tine capa hu l n l v  m i t  s mu um n e s~m u ls tmm r  s )m c cm tus ’ c r u i p s .
simm w lnich foll miws us c umn ucer n ie d  w i t h  t Ine  riced h i m  Im a rumm e ns . ( m n u l c e s sm urs  m u )  ) , mn  inn p rmmdu c t s . a u md
irr i g a t u u m m n  in mee tu n i g  p n u m d m i c t m m m m m  uneeds. m irh a ur  c u m u n n n m n u n i i t i e s  are I m m i d u n i g  _m umeed tmu n c l u r u i  ‘.% m m si e

Lvem t short periods of droug h t cause d i srup si siun pr oducts m i t  I l nei r  mupcr . u  t i m  u n ’ .  I i i  t ine  l annd . ‘1 m m ’ . can be
of plant  growth arid have considerable efh ’ect t i li dom e b~ i r r iga t ion  w i t h  less h azard to t ine enn vir onn-
prod u ctm nn m and crop q u a l i f y .  Grass crimps lnave a ment t h a n  w l ne u n Pa ste is du ~charged u n to shr eams ,
te ni d s ’nnc v l i i  never ) to a d m m m n i a n t  c m n n n d i t i o n i  d u r i n g  S t r e m m u n i s  ge un era l l s  ams ’ less we l l supplied t h aun the humid
li mit , dry  perim ids from w inuch t iney are slow li i  r e e m u v e r  - w i t h  m u r g’a m u m s n n n s  suitable ton biological mm c t i v i t  iii
even af te r  being supplied wi t in  waler ,  Oth er c rm mp s mi re
subject to a h m m o r m n i a h i l u m ’ s  uu f  gn owthn whn en u  I mi ’ wa t e i  1 Si’r’ A i i i i e n mluii  V I I , I r r i q amion , ton more complete details,
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. m s s u m m n m h a h m m m g  suic 1r ‘ . ‘ .asl m’s .-‘m large part  m u t  t ine prm uhl e m nn  MEANS TO SATISFY NEEDS
mum i c t u r u l u l i g  m u g n u c u l t u r a l  p ,i ’ .tu_’s 1 m m  t ime  unt i l  is t m m m m m m d  imu
t ine  ‘.~ mdc mmmd evemi d i s t r i h m n t i m m n n  mi t  t Ine  ~ mm shc u m n a t e r m a l s  I ntroduction
r equi red  h im m ip t u  mn uu u nn h r c akd u , wmn arid ahs u m r p t i t m u n  . M uc h i m u t hu s ’  world ’s p u ipu la t io mm is inn d i e t a ry
l’tre best anms w en inn d i s pu i su in g  of m inucim u rha m i  e l f l m i e u u t  d i s t n ~~ss , hum rd e r imm g um mu widespread t . m nn mn u e . caused in
amid a g r i c u l t u r a l  p as re s  such as sed m nn n e n i ts , pes t i cm u hes . par t  by a rap id ls imncreasing p o pu l a tmum i m amid An pal l  by
pl mm nm t m nu t n em i  n . amid u _ m r g ami m c materi als m m f login hi oiog— I mmnm g sum st a in i ed  mmm d co z rt i m n u nog abuse mm ! ru _’si murc es th aI -

meal m u x s  germ d eni i an nd , mipp ea r s to hue imu t ine use m m f t ine w i t h  g u mmud mnna nua gcu i m e nn h  , m n ug lnt t ’u rnnus h m sus te l l anice .
e t ) l u e t n n  hon s p r m t u k l e r  n m n m g . u t k n m r  al ’te r  d n l u t n m u n n , f i l t r a —  TIne U n r u t e d  Stales  us a c on t npar a tm ’ . s’lv s m i u n u g
tu m um i , a m i d  pu iss ih ls c i n l o n i n n a t m m m n .  l ’ t ’t l uemn t  used inn t i n is  c m n u n t r s  m m md n ic h n hs’  e m i d m u w e d  wi t h  n a t u r a l  r es m m urcs ’s ,
way nnav serve n inu l t i p l e  pmm rp u ms e s inn n n r n g a t m u m m l . t e n h m h i .  yet urn a ver s br ie t  pe rm u md m i t  c i vn l i z a tmu un , thm ese
/ m u t m u _ u n n  mi t  adapt ed cr i m ps . m m m d  d isp u nsa l  mi t s ’.ast t’s, r e smuurce s imav e heemu damaged b y t h e  sant ie M in t  mi t
.\gn n c m i l t u n e  inas t ine p m m t e n i t m a b  t in  disposal ot its own c xp l u u i n i v s ’ nnna n i a gem m nc n i t  f m mun i d  elsewhere mum the  wor ld ,

‘ .m.m sne s amid  n u u u c i u  un h’ u a m m W a ste  hs th u s means , t irereby Fine N a t i i u n u  is a l su _ m exper i cn mcmumg a rapid increase in
reducunug Cm nv m r m m l m m e n  t ’ah del en ni na t i mumu - p im puhat ionm I h a t  , w i th  I innie . will increase mmu t u i m nna l

A need for t u r t h e r  s tudy lies in tine adaptat ion needs hor p rm m du c ts  mif the lu r id .  If cnu up l am nd produc-
of tin e nneans m f  t r ea t in g .  coh l ec lm nn g.  amid t ranspor t i n g ti mm nn per acre remai n ed mi t I9~~8 levels am addmt i ornah
sucir , -~~asucs . amn d du spm us .u l  in accord w i t h  the part i -  700 million acres mit  cn im p h an n d of mi qua l i ty  s imilar  to
cula n h m m m l u _ u g~ ot’ tIne m i t Ca 1 mm t i m e  nnnu t ual advaun tage of t Ira t n o w  inn p r mud oct i o mn would be uneeded t im numee n this ’
crm mps mmm d e m m v i n u m n u n n e n n l . n h qual i l ~ u _ it t ime  urea.  fm Rm d and i i be r  nt eeds at projected levels oh s’m mnsuninp-

Within tine Puge t Soumi d Area apprm ixnn n ate ly  tionm h s tIre car 202 1) . Th is amount  of ha u nd cann ot he
516 .000 acres are u nn ngab l e . u _i f w h i c h  91 .700 acres of unnad e avai lable .
cr u m p h annd ane prcse mnt l y  i r r igated.  It  us estimated t inat  Un ider these conditions , it becomes axiomatic
I 96,SOt u acre f ee l  t )t water  are present l~ used hum t h a t  t ine resource base be protected arid m na i m u ta i ned  in
irrigate t ir is  cropland - t ine hig hest pract icable ennv iron umie n n tat  com nd it  uoni of ‘

By 2 02(1. ar u m unid ,~i)~i .0OO acres of cn i up l a i nd  wil l  nead iniess , v i ab i l i t y .  aund t i ex ih i l i ty  su _ m i t  can respond
need n r r m g a l m m m n n  t u m  acinmeve needed p r m m d u c t i m u n .  This is t i m t ine  needs of t I ne f u t u n u _ ’ .
aun in crease of 304 .0(X) acres im ven t i m e  a n n i m i u n n t  u mf TIme Puge t Smiund Are a has . i nn cu _ umi lm o ln with the
pr e se m n t ts  i r r iga ted  i’r u m p h a n n d .  Tine a m m m u n i t  ac t u al l ~ N m m t m m m n , sh ared a h iss mum p r u uduc t ive  pote n tial  due
irrigated ~ il l  depeund m mmi f u t u r m ’ e c m mnn mmn n n ic  arnd o ther  par t ly  u m u  d e t e r i m u r a t i o n n  u_if  t Ine lurid amid lar gel s’ t i m
cond um mouns ,  cmrnnv e r s iu m u _ ut ’ ag r i cu l tu ra l  l aumd t i m u m t h u e r  mms e s.

In murde r  to mni eet  tIme y ields requi red , the T mm da s I m mu i r  u mut  tn t  l ive  peop le live i l l  urbamn
am o unmts  m it  i r r iga ted  c rm m p l anmd arid tIne urunnber  of areas, ,  1 here  u b u e s  no lounger arc in n t i t i na t e l y  c u mnuf ro m i t e d
acre- tech  m i t  ‘ . ‘ . mm mc n  n eeded f u r  t ine var i u_ mus  sears m i m e  wi t h  t I m e  pr u uh l e mn n s  u_if p nm udmmc t i m .m un mu m of u _ u pera t i o n  anmd
shu m iwrr  ma i mm tef la muc e u I  t Ine l amm d y s’ I I i i s ’~ cm iii I i  in ue to he

vitally depe m md cmnt m i m i i ts p n midu i ct s  annd liii m i nmu n i s ’  oh ’ the
TABLE 2.20. Crop land irrig ation and irri gation water e nnv i r u _ m n i nncnmta l  qua l i t i e s  t h aI are une e e s sany t im t h eir
needs, Puget Sound Area welfare  a mmd e n u j u i v m n i e n u l .  Time p h e n n t i f ’u l p n u _ m duc t uum nn  mmf

t u m u u d  a r id  f iber us m m m r l s  mm m c m i f  several aspects mul  t h i s ’
Acres Total Acre ugricul t  mural  use mit  haund - Th ese qua h i l  u _ s  uun der l i ce

Year irrigated Fee n of
Water Needed eun te rp ruse  depcurd u _ mum a ~rmis pcr u imIs arid stable m i g n mc m m ) -—_____________ — 11m m m i l i m i dus t r v  , I . m m m n d . f r m i p e r l y  used t m m n  agr icul t  mine

1966 91 ,700 n96 .500 deve lmm ps mi n d n m n a i m n t a i n s  minanny I isdr ol og ic.  n e c m s ’a-
1980 183, 175 379.230 t i mim iuu l .  and est h e t ic  e le mni enn t s  t in at  are aun i u m n p u u r t a m n t
2000 245 ,670 504 ,635 purl  m m l  l i i i ’ cuu v i r o m i n i te unt ,
2020 396,000 816,430

l ine public mnow a largely urba m m pu h h ms - nm n us t
Act ’u irdiung to App endix V I I . Irr igat  u n , il is he kept  u i I u u m n m n e d  i i i  t I me role mit  agric u l ture  aund

expected thua t  m u n l y I 38,0(X) acres wi l l  he irri gated by c u mui t i mmu e tm m gmi md e t ime course m f  ag n icu ml t mm u e  by
1980. 185 ,500 acres h~ 20(X)~ amid 223 ,000 acne ’.  by re asounah ie imiceu l tn ves  and regulations u n  i ts  husinness um h

2020 um ui ess  sim u n e effective mm i emm smm n e ’ .  are Ia k u ’u u I m u  p r uu duc mu i g  p h e n u l u h u i l  su pp i r u_’s u_ if t u mid amud  f lhen  at
pr evennt l u mss  m i t  c r mm p la nn d h u m  m m t h m e r  uses. u e m m s m m n m , m h m l e  prices amnu_I md pru _ mtu _’u_’ t mni g  arid m m n n p n m m v i n i g  t ine

I
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e i u v u n o n r m i m e u n t ,  l ’h mu s i; a l t e r  i~ tmm o m tm l pu _ m mi m mn mt  t im leave h u m  u_ heveim n p iu ig thus ’ h)n~ d’~ct: ru r ‘~m i ! p I I  level , amid  t ine
c i na u nce amid t ine p umh m h ic  i n terest  ni iu st  be represented inn c u m r m u l l a r y  cm m ’ . l s  are p lanuied h u m  he sImared b y tine
a rm objec t ive  amid p u rsu tuve  wmmv .  ‘I ir is  role u t  th i s ’  publ ic  m m m d i i ’ . )  r~ a m md the  pub l i c .
is nnu. ut n u u. s  Tine d uf fe remmce  ni muw us h i n a t  t h e  public  is ‘l ime p nm nncmpa l  mmec d s m l  agr icul ture can he m e l
less d i r ec u l s  ac qua i n ted w i t h r  t hnese p ru _ mhl ems , yet t l mrm mu g ln h i re se  several c ate gmmri e s  u I  ac t ion:  General
demands nnuum r e  m u  quan hu t s ’  arid s l ua h m ts m mi t ’ p nu mducts  imprmmvenn e nh of unnanke t iung  r e t u r n s , s t ab i l i ty  of
m m m n d n n uure  in t ine e m i v m r o n r n m n e m n l a b  aspects mm f ag r i cu l lu i rmu l m a r k e t s , amid rs ’searchn ( t h ese are widespread needs
la u d ~ ‘ m h h m  each passing year .  s h a r e d  largely w i t h m  t ire u n a h i u m n i ) :  r e t en t ion  of prime

The poli cy uiI tIre Congress h a s  h u _ mmn g bee n t im agr icul tura l  lands in agriculture ; protect imrn u_ i f agri.
emnc m iurage t ine m n d m m s t n y  t i m prunvide a rmnp l e  f ’m mu _ i d mmmd cu l tura l  la u uds from flood damage; and development
fiber for tIne Na t ion .  Over a h undred y ears  ago tIne  mit  t ime laurd  lu _ mr agr icu l tura l  pru _ mduct ion  and associated
polkv was established m i t  nnmakim i g  t h e  kunow led ge tmf e m m v i r m m n n n n e n n h m m l  values ,
be t te r  hus h a u t d r s  , n nnnpr u mved seeds., anud marke t  iu ig
f . mc i l i tues  avai lable  t im a g r m c u l m u _ u r a l  p roducers . Th u s The following abstract of the plan to achieve
pu m h icy  hu mu s  been im n u plemeur ted  du n ning tIne years by a the sing le-purpose objectives of agriculture provides
var i et s umf  programs contaim l inug irrcer itives f u n  mu _ ire the essential aspects of the meant to be emp loyed in
stab le nnarket inng wi t h in the free enterprise sy s l enn implementation:
arid for deve l u_ mp i n g and pro tec t ing  tine l anrd  resource ,
These pu _ m l icies h ave been considered equi table  inn that  Use every acre m uf land w i t h i n  its capability aund
I lies henr ehl t t h e  prep mm nderannce  of tIne popuhat m u ) n u ,  t reat  it  acci ) rdinng t im its n eeds.

The plain presemnied in s ’re t ’or agr icu l tu re  is
w i t h in t ine above p u m luc y amid requires mainly -a Secure le gislationi to provide flood plain land
str u mnger  amid more stable in terve n t ion on tine part  of use re gulat ions lu_ mr preservatis mn of agricul tural
t i ne  public l u _ i  p ru _ mtecn  amid improve tine ag r i cu l tu ra l  cropland ; to clarif y jur isdic t imun of improvement
base and assure these benet i t s  ho fu lu re  gemnerations. districts; to base ta xes on land use ; arid to fix

pl ann u inng annd regulatory au tho r i t y  imi the State ,
Objectives

lI ne Puget Sumu nid Area huas miever been self-- Install or maintain protectim mnn against erosion
suff ic ient  in tine p r u _ m d u c t m m m n u  u _ uf food h’or i t s  populat io n on 63 1.000 acres of crop land amid rangelands.
but exports considerable pr m mducts  of the  fmm res t .

Tine ob t ect ive selected by this c m m m r m m i t t e e  is to Instal l  or mainnt u m i n protection tin 454 ,400 acres
in vesti gate and deternni mne tine prese n t mmm d fu tu re  of crsip l am nd to tine ex t en t  tine h azard remai m nin g
a g r i c u l t u _ m r a h  resource nneeds f u r  t ine Area.  does ruot  mater ia l ly  exceed oth er risks before tine

A cu _ nr m m l l a ry  mubjective is hum ach ieve by equitable development becomes practical.  Loss is limited h i m
i n nves t m nenn t s  t Ine n e h m a b i l i t a t i m m i m  if de te r iora ted  land tolerable values by res t r i c t imm g deve lopnnent on hazard ’
res m iurces , tmi u m n n p r m u v e  reserve r e smiurce product io n u ius areas,
capa cil s , and It ) n n a m n l m m i n m  amid m n n p n u u v e  env i ronmen ta l  Ins ta l l  or main tain drainiage of unwannted water
values. In ves tme n ts for p nui duc t im m m i  output be m nefihs  fnom 482 ,000 acres of agricultural land to
may gerne ra l l s  he sh u a n i t u h e d :  u u u i u e r  benne t lts  s t en mn min i g  cr ea l e a more suitable environnn ent for gr muw in g crops
h rm ) m nt ’searcin. m m : e n u ’mu ’ :ed h uuu g ’ts ’ rnn me s m - m ince  p r u uduc-  to meet increased re qu ir emenrts .
t iun capac ity - p nu u tec t mu _ u n i  arid mn ipn m i vent i ent  of envi~
r o n n n u c m r t a l  l a c h u u r s . arid e s t h e t i c  vmmlu es are u u u m n t  Ins ta l l  m m unnaintain irrigation u mun 396.000 acres
widespread h emne tlts arid dim n u m u t  leu nd themselves t I n  of cr m mp haurd to increase pro uiui ctmo n to provide
s ’xm n ctinng ecmu m n o nnuc  anualys is .  Benefits inn t ime l a t h e r  t ine Puget Sounnd Area wi t h  its expected fu ture  sin -are
c at u _ ’ g um r ~ are . In u nwever , nnea n mi n g t’ul annd supp mm r t ah l c  m mf u na t i onna l  food and Ilbcr needs. However , as shtmw mn
b y logi c and h mung  e~ periennce t i m  resul t  inn be n ne h lts in App euud ix V II I , Irrigation , onmly 223,000 acres are
c uun r s md e rah t v  ex cu _ ’ed inn g t i n e  c m u s h s , h ence imn a c cor u _ l m m nmce projected to be irrigated by 2020 unless steps are
w ul h  c ust umnm n are mussi g u med a mine to m m nnc r a t io  of taken to prevent tIne loss of croplannd to other
h e n m u _ ’ h m t s  h u m  C u u s l s  I ’mmr evaluation purposes. Time Cu i s t s  mu )  pu rposes.
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7 
There are 25 earl y acti omn projects uund ica tc d  mm ’ . not leund i t se l f  to em im p et ut uve advam u tage . anid t i mus is
h e asi hl e  h um h umid prevenn t i m u m u , u _ l rm ui mnmi g s ’  , a n u d  la ige ly dep endent h  umin public  h a c u l i t u s -’. . I3emi& ’ t i t s  tm m t ine

w a t e r s h ed p r m m t e c t i u m n n  annd r e l n a b i l i t a t i u m u m .  Tinese i n u ib h ic  ars’ s mh s e q u e mih l y re u mu tied t h u n m m u g li increases in
p r uu j t’ch s h mmmve mum estiun iated i m u s t a l l a t i m u n r  cu_n st ut qm u m mti ty .  va m net S . mmm d q u _ m a u r t i t y  mi t  produce , arid in
S33 ,i u s m u u ,000 ( 1967 prices) t int (m3, ’$ ,Ou _) t i aci s - s . S ~e ne m luic e d c u m s t s  1 m m  t ime e mium s unner  in tine nn arketp l acs ’.
App enmd ix \ IV . %~m i l e n s h u e d  Maunageunnen i t , for pr csem u l mm -  ‘l ’hi e nneeds u I  t Ine  i’uget S m m u m m d  Anem u t m i r  re s e arc h n
I m im i aund am r aI ~ sis mmf p n m m gra mn n cm us l s . In add t t i uuun 28 gc nnera h l y  paral lel  thu _ use u_if  t ine n ation . in which it
earls act mmm i p rm i Je s’Is liii flmm imd cu_ in trum l are pruip m m s ed mu ~h u are s  mu p rmipmur t  mi n i m i t  t ime r e s pu m ns i h i h ih  v Nm t i m  i r m a )
Appeundu x XII , 1-Imi od C m u m n t r m m l .  l mav inn g  h e n m e t i t s  u _ if exp e nndmtures  fmmr re searctn in 1 1)60 a p p r m u x m m a t e d
dannna ge redu c t u oun  to agr icu l tu ra l  use mut  t ine  l anmd - 121 )  rn i i l l i o nn  a u n m m u a l l y. M a n y  inndmca t i t un r s  are tha t  tine

r a t e  sh ould he increased . nm m l only f or  tine sake u I

8 
Develop Federa l . State . amid local i i i  private pmoduc tm umun hu t  t m m r  p r m m t e c t u m m n n  amid deve lmupment  um i
fu mi d mn ng f u r  t ine early a c t u u m m u  an u d  lonn g ra u nge umthne r  values a’~su u cia t cd  w i t l m  the  un ndus t r ~

p ru uje cns  amud cons erva ti onn nu anagemineunt prmmgrams um n i T e ctmnnm duigi ca l adva n ce nnna y he saud 1m m take p lace
fui rest  iannd s arid croplands, b~ tine steps mit  im nv eni t io n n . im i mnovation , a nd di l l  us imiur .

Of t h ese steps , th e ra te  mit  u n m v e n l m u _ m m n  mmr dmsc m uverv  is

9 Pr um vmde m ncemntives  t ’m ,r researc ln t m mward  be t t e r  tine most dif f i cul t  ( mm predict . h u m  p rm m gr es s dimes Omit
amid anrd water  managen lemnt.  tak e place at a steady p-ace hut is the result of large

a m m d sumn al l ‘‘break th u rougln s ’’ ol ’ throug h I . I mu nmumva t i m inn • nun

10 Provide lu _ mr educatnm n n cu _ uncerni n ig agr icul tural  turn , ca n n be descr ibe d as tine pr umce ss of mm pp l y ing basic
resources . t h em use and mina n n a gemeunt :  amid disc muveries ( mm useful purpims e s . amid di f fus i m m nn , ( lie

develop an awareness anmn o mng cuty  and rural  p eu_u p le process of p u t t i n g  tIme inno vations ho widespread use .
concerning ti neur dependence and respu nis nhn hm t ics inn These latter pru_)cesses . uni m l er certain cmm nndi t ions . takc
pru _uper land use . place muno re rapidly t l n a u m  imn former years heca mus e u_ ) f

better c ommunicati um nn , huh rennaiun gen ne ra ll y less rapid
Research - Increase s in o- a t i m m n a l agricultural  inn fields such as ag m icu l t um r e  titan -u nm u more closehy

producti immn needed dur m nug fu ture  years mush clime integrated imndust n i e s .
largely from imncreases in co nt imnuous prm uduct i mm n u per E t f u i r t s  inn researc h a m md deve hu mp n nne n i u  . f u r  these
unit of area. The goal for the Puge t Soumud Area is r e as umn is,  sh ould he su st ai mued at mm cumn us i s t s’ n ut  mate well
t lnat tIne increased producti u imm will parallel t im - a t  of tine iii adva n ce of fe l t  riced’. which umucrease at nnumre
nation;  aithougi r popu l at ionn i’. prc mje cted 1mm imicrease predictable ra tes ,  Th ese el I m u n  I s  depe n d  larg e l s m mn n
at a substantially greater rate. Inicrease s inn prm m duct io mn public a d n n m i n u s t r a t m m i u m , suppmnrt e d  hs a public well
require h u g h levels of production mannagement in versed n m t h e  uneeds arid u m p p m m r t u n r l i e s  mn nv uml ved ,
combiunat ion with l aunds of suitable capability. This It is umni pn a c t  cal tim l ist mn detai l  tine re se .m r cli
pr oduct iimn gmma l can be at ta imned usiung a h u g h r equ i rmung  innereas ed em n n p lm asis , Tins ’ t m m l h u m w m n m g  areas
application of presently kn own t tecinnn uu li mgy , pr u mvid ed s e e m mn to he m u l  pun u m cu i l an  m n i p u ur t amnce  ni l  Puget Soun d
the agricultural land base is largely re t aimn eil , a nud A~”a c onr d utum u un s:
provided economic co mnditi ons give free enm terprmse tIre Crops:
incentive s t I m invest tine capital required 1 m m I - Large dcpemmden m cc urn f’uurage by the pn ~’va-
development u _ it  sustained productionr. Research annd lent l v es t um ck m m m d u s t n y  re quires c u m mirim nu e d m u m  k un
dev elopm emit of n e w  technniology are required , m i ’ i pmov m r l g y ie ld  annd nnu t r i t n u _ m nna l  value ui f humr a g e
humwever , to keep u _ mperat in n g et ’l ’i cienm cy com patible ( p a r t u c u b m m m l y wi t h  respect t im t en idenucy  u t  grass 1 m m

wi th the t imuies un der chang ing coniditions. This is t Ine appr mmac h i  d u _ m r r n n a t m t  com u d i t m u _ ins  u_u thu  lu _ is ’ . mit  y ie ld s
same principle generally r e cmmgnn i’i.ed as necessary h u m  di m m ing b r u c t  dry c u m m n d i t u m m n n s  u_ if su m nu ni ner .
all industries. 2. I mnprmm v e m neun t s  u n  c mu mntr u m l  u _ mt i mn su _’cI amid dus-

Agricultural researc in amud deve lmi pnr em mt dit ’t’er to aur ease damage .
extent h’r u mnr similar activity in vari imus otiner 3. I u mn p r m i ven in e n n l s  inn weed e m m m n t r u _ d .
industries , In n-many industries these mueti v ities are 4. M mu m n ag eu n u _ ’ nn t  ton irumproved u m I u h r , a t u m m u m  u m l

carried forward by u m ndmvidua l  firms in expectatioun of p m u m d u c t u o n i  m mf l mnn m crops
comp el mhmve adva mutag e and cim mn seq uenn t funture profit. 5, ( P si’ i i i  t a r m m n  crimps f ’mm r seed pru idmu c t i u u n m a m nd
Agricultural  re searc lm is usually oI mu kind that does purp uu ss ’s a d d n t i u u u r a l  t i m tm: .od -
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t m . I i n n p n m m v e u n n e n u l s  in t e rh  mIn c er amid water maIn- tnm mu usc e nnd purely Iuuca l hmmr m s mit ’ gu _ mverun nm nen t  amid
mu gu_ ’u i ne mu l  - h c cm uu nne  I l ie  specu l ic r e sp onn sib i l i ly  uuf  t ine state wmmrk .

l n m n n m m s l u c t i m n m n  oh unew s n i p s  ton d u v e r s i -  i mig c lmuss ’l s w i t h  h u _ uca l  g u i ve r nu nncn t s .  l’, t f m m r t s  t i m extend
f i c a t u i umn .  time h i m m u m u s  u t  app l icat  mini m i t  t i m e  systems uppru _ mach amid

Soils t i m per fect new tec hmu niques require research and
- I ! gn i ’mr e m m m n i p h e x m i y  amid u _ mur ie l  oh sm umh s - . d e v e l u m p n u n e m m t  t i n r umug l n  all meaums avai lable .

~ ain am mh mn nuc lm c u mnmn mmuu ue d u _ u _ mink m m c)as~u lu c a tm imu m arid Education and Information Researc h in agri-
t r e a t  I ni en i t  i u u t e r p n e t a t  l u _ i t i  . e u i l t u r a l  t melds deps ’ni ds largel y  m mm i public  suppu mnl  - A

2. Lange ane.i s m i t  led e r a l l s  - muw n ied  lur id  h ave few genre ra tmu ur i s  agum n mi u _ u s t  um h t Ine p u i p u l a h i u m u n  were
been s’ m u v e n u _ ’d w i t h  lu iw u u r t e m i s m t s  soul surveys , amid d m mec t l s  l amini l i ar  wi t i n  a gn ic u l lu ra l  p r mmb l ems .  T m uda u_  -

u m t h u e r  aremu s dii ur u m t  hr - ave adequate  survey s.  ‘I lu i s  wm urk h u m o r  u u u t  u mf t ive  people l i ve  inn u rba n  cen ters annd mire
sl mm iu l d hi’ . i c ce l e nmi t e d .  p ins s ical ls  r emukr l e  h u n t  t ine haund despite depemmdennce

3. I u u v e s n u g m u h m u m n m s  riced t I m he comutinnued m un sm u ih - on it t u i r  p l e n m t i l u l  supplies u_ if t’umuud  amid t u b e r  at
watu _’n - p l a i i l  r e l . i t imum t s l t ip s  w i t h  ru _’g .und t i n  v m m r n m m u s  crimps r ea s u ummahle  pn ices , a mid h u m  imnuc h 1)1 their  e m mv u m ) n m emit .
mind s m i m m u l u s  stage s iii ’ n n u t u r i l y .  pa r t i cu l a r l y  w i t h  a TIne pum b l ic  um u u s s largely eun t ru s t s  t Ime use amid
view ho m t n n p r u m v m n g  meld an ud q u a l m m ~ - n n n a m n n t e n m m m n m c e  u _ n t ’ lunge areas of land oun wh ich t h e i r

Pests and Diseases: welt ’are depe mnds tu m uu t h ers  w h i m  operate the land under
- Im nnpru _mved etlm cn em n c s’ inn pr o tect umu n u amid cu m i n - t re e eu m t e rp r i se . The public m ust understand tine

t n u m l  ag .umn u sl  disease unnd in sect pests af t ’ec t mm mg forests , prmmh l enns  u m u s u i l v e d  amid regulate and support tine
l a r m  crm ips . arid l ivestock . usi mng sate hu t  e h t e c t u v e  a g r i c u l t u r a l  m m i d u s t r s  by researc h . imnce ni tmves , a rid
met h ods w i t h  less hn a i ard of pol l u t i u mmi  or u u n l m e r  r egu lu t imuns  to t i re  ex te n t required . Tinis requires
da mim a g s ’ - widespread exchann ge mi t knu _ mw l edgc between t i me

2 . Manrag em n en t  of am u inm a l  annd oth er agricul .  indus t ry  arid t h e  public  t i ra t  is fac i l i t a ted  by mmmi
t u r a l  u_u astes ti m lessenn pol lut io n hm a i. ards ;  ammd nn nea m ns of e ffective m n u t m i r m n i a t m m m n i  p r o gra m nm.
lessening odium ’ .  or umt i nen  mnui sances under cmm m nd i t ion s  Ot imer uneeds assui c iated wi th  diffusion u_ it ’
it c imuse  p r m u x m t n n m t \  tm ) unb am i e onncemmt ra tmu _ nn n s  u mf p u i pu la ’  research h ’iu mdnnngs amid deve hum pnine n n t i m m u m u  t ine im mdus t ry
t~ m mi - am rd umeeds related to research arid deve lopnne mnt u _ ut

Agricultural Adjustments and Management: nnew tec h nn ol mngy require a large and c u m m n t i n n u i n g  sumpp ly
M en h nods  m m t achievim ig t a i r  market  prices for u i f  pr i ) f e SSim )mna l workers  t ra ined in agr icul ture  amid

a g i n c u l t u n m i  prmmduce , assu _ uciated p iu vs ica l  scien ces. Tine nunnbers of such
2. Methuu md s u m t mnin p ni mvinng mul t ip le muses of workers , amid tine nnunibers of students inn under-

ag r i cu l t u r a l  lan ds , innc luding recne a t i um mn , wildl ife , amid graduate m m m d post graduate s tudy ,  m immust  be i n creased

~~a h u _~r suppl y .  tmm l ’u lf ilI threse uneeds. It  is expected tIne n eeds will
3. Me t h u u m d s  mit  evaluating envirom inneuntal  increase wi t h  imncreasing p u ipula t i sn n amid will be

q u a h m I ~, , inicl ud uu ng r e c r e a t i u m u n  and esthetic values , imn recogmni zed and ni net b y public a dn nim nstnatio n n u_ il
tine public m n erest . h ’aci h ities arid policies.

4 M e t l u m u d s  i u t  cuu in ( n ol l ing  damages resul t ing Legislation and Public Adminstration - Agri ’
i r u m uni  n a t u r a l  dis aster , e r u i s m m m n m , a u n d waste , cul ture is a priva le en iherpr is e  enngage d iun pnu ducing

5. Sele ctioni arid innprov emenit  of species arid lou d amid tuber for urban comm sumnnptiomn: it is also
m nnanm mmgenn renn t .  chuar ge d inn a large m easure wi t h  protect ing tIne

~ There us a gen eral riced fur  a detailed amid e n v n n m u u n n n e m n t a l  qu al iI~ of tI n e waters h ed for ms drum-
u mn as te rhu l  s tuds  mm t ’ a g n u c u l t u r e  in termnns  uI tu i t a l  h m m gmc p urp mmse s  amid t im est h e t ic  anrd u mh h ne r  em n~mm y nne nrt
cu M in du n mat  momi i i i  prod ucl mu mum aund cnn vu nm mum menr t aund . umn hs tIme p u b  lie. 11 me mmmd m ust us  must m upe rate um ide
par t icu lar , the q u a n u t u h i c a t m u m m u  and e va i u a tmmmui  um l sum- r e m u s u u n u a h l e  cm mm ndmtm uum n s  u _ il  p r o f i t  m un m i rde r  to do t h ese
called in taun g i b le  v a l u e s . T ime Imuss u _ mt such values t lumu mg s . mi um u _ i under c m u n m d m t u o m u s  m l  s t ab i l i t y  wlrer e good
t t u nuuug i n  unp l am n ured ur h amu e x paumsum nm should be ev al•  n iamm.uge m nme n ut  is m mmdm m c e d tim in vest mmi lu_ inng .term capital

uat ed.  It  app ears  t h a t  cer tamun e l eminem rt s u m f s~ s m e m u n s  m n m i p t m u v e n i n e m n h S .  Lau d ar id  wa te r  res uiur ces deve lu_mped
analysis s immuu l d be dev elm mp e d mn u md applied inn cm m nmj umn c - 1 m m  u ’ I m c u l ’ nm I m i gu ic u ml l  mn r m ul use hec um n mne I Inc  p iano for
tiomu wit h e val mm a u m nm g t i m e  to t a l  e l t e c t s  mit ’  t ire i m m d u s u n s  - p rm m d us ’tum i nm I mm r  t u t u r e  years.
Tine u m l t m n l a t e  n e s p m n n s u h m l m h s  l ( mr ( I i i ’ .  ev a l u mn tmo m m mm m d h imr  I n m c m u n m n e  t r u mmin a g n m c u l t u m u _ ’ inn re la t ion tu _ m u i t l nen
p lumpe r lammul  use , a n mu _ l  r eg u la tmonu  m i t  mu se w h u c u e  required . cu m ui m p armu b le eunte rp n use  Inm ms m iot heemm s um h t uc i e m nt  to
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in d u c e  large u u m n u m u n t s  mi t  cap i ta l  m nnv e s tm n r e n t . n n u m n  1 m m  umug .  l l u m u m d i u u g ,  p m u l l u t i m u m u , hazards 1m m hea l t i m and public
ser um mus l v  emummipet e  w u t l u  u n n uplan i rued  umrb ;m nn e x p a l u s u m u n m  we l la re . amud sm nmni la r  d a m n m a g m s .  l i ne  re gu la tmmmn of land
om il m u  I anu u _ t s  best suited fu mr ag n icul tu ta l  p r miductmon - use , arid th i s ’ n n m m n n i u n n u n n  t r e a t m e u n  t r e qui red  1m m preve mit

While ml is ohvnou slv imnp nactn ca l  h i m  Inst m ere -all d e t e n i u u r a t u m u u m  un der l ine va n m i s uses , sh mm ul d be under
time devel mpm m nen i t s  a n d  re tl n ienne u n Is mfl pu in lie pm ml icy tire pu n n view ml I lie Stats ’ m m m i  umu inn - Federal lands, in
lie cess anv ti m pr u uvude es iuli table nni u _’ans b u m  ach ieving eui& u p e ra tu oni  u_u_ i.m. b g u m v e r mumenu t m u l  ~~~~~~~~~~ amid in -

a g n u c u l t u n a l  h e u u e l i t s  1 m m  t ine Area mum h u m h u _ m r e  u_ ’ans . s u m m nne t ire public im n te re s h  . Timese pui wers should ext ennd I i i
of tine n nu mre  oh vu m i u s  mu m md m n impu u r ha m i t  incus u res mire cm m u _ s  a l l  uses mit  I lie laund Ii  mr t a rnn l a rr d  . fo res t ry .  u _ mt hue
l isted. ui p e n i use , and mun icipal use .

Protection of cropland Base. TIne land m m rea The 1968 Amendment tin t ine State (‘onstutun .
available inn the  past inas givenn wide la t i tude  t i m the ti o n u . p e r m in i t t in n g leg is la tm um rn  t i m  tax la m id s  according t i m
individual for pr eteren ti al  u_use mi f la ni mi wnt h i  l i t t l e  present use . shn u_ mu i d be utn l i i. eui h um enicourage perma.
regard t i m effects on tota l  eu nv inu i n menm t  and wuthu  l i t t l e  r m ent dedication of suitable lan ds tum agricultural
coflce mnm 1mm m t ni t igat i m m n o f  u n t t s i t e  dannages u n  service pur~~uses.
costs accnu nn ng to t u e  publ ic .  Land resmiurces wi th  co-sponsorship of improvements. Many land-
grad uall y becu _ mme less p l e n t i l u l  mis population amid own ers require gnm i up en terprises to counstruct corn-
entrepreneural  activities expand. Omne kind u I  lannd n n uni r s  drains , h u m i d  p reventiu _ mn t aci h ities , and iuther
resource the seven percent of tine lannd area used for imprm mv e mennt s .  The planni n g. securing of ri ghts-
cr u _ up l and cann be said t im be in scarce supply. Much of 1)1-Way for eomnst ruc tmmuni , mainntenance . amid the finnanc ’
t h i s  land is in the flood p lai mns of major rivers , river ing of sucin uneeded in n pru _ mvennents  hec u_ mmes a serious
tributaries, and low terraces. Free preferential selec- arid difficult hurde u n inn nnam ny localities and beyond
lion of these scarce lands for uses other thnan as tIne rea sm ) umah le  effective abil i ty of drainage districts .
cropland should be prevented by immediate and soul and water cimm i serv ation districts , flood control
adequate public policy and leg islation as required. districts , various local improvement districts , and
These lands sh ould be pru _ ute cted and should be subdivisionns of gm )vernnnent.  The difficulties are such
immediately and permanently ded icated to agricul’ as tm - u prevent needed improvements or to cause
ture under good conservation practices anid to other inordinate  delays , expense , arid hnardshmip.
ope n use , and to carefully selected water-b ased a. I t is proposed t h a t  the State . upon
inndustry. Present trends indicate steady conversion of p etition of sucin groups , undertake and expedite
the best agricultural  lan u ds to other uses. The object of securinrg u _ if needed ri ghts-of ’way. when in tine public
cu _ mmpnehennsive p la r run ing  us , in par t ,  the reversal of interes t . in time same manner  as for transportation
adverse trends. If this t rend is not reversed . agricu l- purposes. Tlnis action would include legal procedures
tune will  rapidly be disp laced frum rn much of time Puget as required and payme m i t of damages for lannds taken
Sound Area with loss of the economic amid envirm )n - on behalf 01 the State.
mental aspects of the industry . Plenty of land is b. That the State , by agreement amid in cmi-
available amid suitable for tIne ma m ny purposes of operation with local im nterests , act as tineir agent in
industr ial  aund econonnic development of the Area. If agreements with the Federal government in p l amnn n ing ,
the crop lannd is retained in farms , the Area w ill have connstruction , adnn instra t ion of contracts , and subse-
the advantage s of bot in the commercial amid the quent n m i aintena m nc c of tine cu_ m mp leted work.
agr icultural industry,  together wi t h  other vnml ues. c. That time cuusts of th ese services be sh ared , by

E fforts of minor gumvernmenta l subdivisions of agreentie ni t with lmmcal in terests , inn the forni of loans
the State app ear inadequate to undertake the detailed and gr ants l r u _) nn State sources , such as revolving funds
and technical classification of the hand and its use ; the or monies appropriated for such purposes.
regu latory and legal aspects: and the firm and d. That tine State undertake a long range study
objective admirm i s t ra t ionn  of the dedication required. of agriculture imi its prmmduct i on  and env ironnnenta i
‘the State , coordinated with local interests, appears tu) aspects , uti h iziung systems analysis aund quantif icat ion
be the g mvern n m enta l  body best suited to undertake of intang ibles inrs m mt ’ar as possible , with tine purpose of
this effort. estab h ishiung a p ermamnen policy of I-and use regulation

The treatment of land under various uses and treat n nerr t  in tine public interest.
shimml d be such as to prevent deter i o ra t imumm . eros i uln i , Provision for Land Needs--The p iann provides
and offs ite damages caused by sedi rn entat u m m n , swamp’ for urban use of 66,500 acres now iun crop land. TI -mis
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~ i ll i m .’ . m v e  52 5 ,0(Xt ,is’u u_ ’s mm pt’ n u u m . u m u e n u l  c u m p i . m u u d .  Lamms l s l i m m s u n m  mm A ppe n dix ~‘ l I .  I r r i g a t i m n nn . m uim ly 22 3 .000
mi sc n c g m i l a t m m u m n  h l m ’g m sl.m n m u _ c  .us ’t m in i  m mu m ul p mms1 -  .m n i d  i , m \  acres mine  p rm m t ecme u l  t im he i r r i gated by t h m e n u  . unless

m m m c ~ im l ms u _’s are r e u l u i m i u ’ ut m m l m m m i t e s t  m i m i s  n e s m m m m n s ’e h o e  s tep s  are haks ’uu h u m  prevent tine l mm ss oh comp_l a ru.d him - . - -

l in e n iu ’u ’d I m u m Lord t u un  jur h - imuu m hm ~mei-.m ue rO will m m m i  men  h U n  P~ 
uss’s

he mmd by usmnn g nmust mit  t ime  l . m umd p n e s e t n t l y  classed as Level of Planning TIne loregu _ miung plain . as p me .
r m m nm n l m m m u n n - t a m n n m , t ime u m lm .500 a s n s ’s mi t pns ’seuu u cru m pla n id. pared h u_ ’ t i m e  A g r i c u l t u r a l  Suhcm m ninm um t t i ’ s- m i t  the  La und
at ut m; i 1 i  m u  m \  i m m m. m Ic is $1 hu ’ .000 acn s’s m i t  m u rested area - U saps’ a mud De v el ui p mnne ni l  ( ‘ mm mii i  iii thee , is ds’smgn ied to
This us hase d m m li m i ni u se n age de in smt ~ of six person s Ii.) t u r n  sI m t I - m e I u~ ure pu m pmm l a t  mm m ii  mit  t ine  a r em m w i t h  arm
t I m e  .icm u except iii  I me (‘eular Ba sm nu  w h e r e  a d e u m s u t y  m i h  ,m gm c u l t u r a l  c m u u n n n i n u m n m l s  m i t  accordanuce w m t h n  tIne
1cm u_u us um sed . m a t  u i ra l  e u l v i r u m m u m n i e n u t  amid w i t h o u t  unwar r aun t ed

Provision for Protection and Development of des t ruc t im , nm iii tire c u i v i r u m u r m e m i t .  A l l e r n u m m t m v e s  t im the
Land. I. - m m d s ’n t Ime p lant  l a n m d u u w n e m s  aund u mpera tu i r s  are plant  are i i i  degree on ils  - T u e  plant t m n r  the deve h m i pm m nenn t
expecled t i m i n n s t a l l  la u d t r e a t n m n e m n t  practices t m m reduce mit m m g r i c u l l u r e  is based mmm i p rui j ected t u t u r e  nneed s h u r
u ’ r m m s u u m n m  t i m acceptable  l i n n u m l s  TIm e p lan prmmvms h es  tu ir  fm u m d amid  I hem amid  is u n m u t  des u gm m e il  as a nn emuns of
cuish s lmar ing  um ni practices whuere  berie t ’it s  accmue  km m nnje c t iun g  s t i m n n u n l a t m n n g  nmeusures mm mi t Ime  gs- nm era l  eco-
mit hue r nI t - a im t i ne  harm di uw m i e n .  nm m m m i  5 , h u t  its i inn plc intern t a t  imm u n will cum in t r ibu te  nn ate ri-

Measm ires reu hu i r esl  I i i  preveunt  eru ) suu mm n mul  tarn m ned a l l y  1mm t he  s t a b n l n t s  m i t  l I m e  ecm m nt om imv
lands e m mnis ts t  u _ ) f cr imp rm ) ta t im ) n is  t i m m m i a m n n t a m n n  wa te r
in take rates amid water - h oldi n g capaciti es of t ine s m uu l s . IMPLEMENTATION OF THE PLAN
arid n tu e .m su mre s hu m p r u m n e c n  tIne sur t  ace sumc hn as W u m n t c n
cul ver crimps . t i l l ag e  prae t icmes . amid cove r nt i amiag en in s’un t - ‘rime inn n p i e im n enta t i uumr  muf t i t i s  plani for ag r i cu l t uns ’
W atershm e d p r m u t e e t i o m i  aund r e h a b i l m t a t i o n m  practices wi l l  depenis ls  u mun i t s  acceptance b m~ time public  F u r  t he
he applied on 525 ,000 ,mcres 0 c m m m h m l m m m m d  m m nnd 06 ,000 ammmunn t iii hannd tum renna inn inn ag r i cu l tu re , as t i n s
acres mU n a u u e e l a m r d .  (‘ui i i in n i t t e e  recm mm nnmnne n nd s , h hne  d c c i s nu uu m t i m ncs cr v c it I u i

Prevision for Flood Prevention The plan this use must he mtias l e sumoun . Failure mini  t ime part m m l

provides t h at f loodwater damage reduc t im mut  1mm levels tIme State to make amm v de c m s mm m n m will  a u t u m u n n a t i c a l l s
requ m ired lu _ mr ag r i cu l tu ra l  use sbma hl be estab lisined m m perm u n i t  unnmp l anmnned  u rba n -type d e v e l m m p n m e m m t s  to
ap pr uu x m mi nuteh ~ 160 ,000 a c te s  u m i  crump ham id ummrder t Ine irreversibly clna nnge t h e s e  l am rds  tim m u t h n e r  uses, .-~ hlrmi u
m u l t i pu i rp u m s e ea r l s  act i u _ m nn pr u grat it m i t  s t r u _ i c h u r a l  amid perun n anent  reservation u _ mt t ime s u m i t a l m i e  h m i t m u m m m i
mea sumr e s . Tine hum nng ra n ge pr ogranmn p rm uv u d c s  I u i  humid  amid h emmchm herr a ce l anrd for crump l anud a u md uut  b uer
a d d m n i u _ m n n a l  t lumu md p r e v e m t l i m u i l  w u m r k s  1 mm he ints ta l l ed open use will assist iii s ta h i l i i imn g tennure  amid munduce
dur i u ng  t ine 1 980-200(1 a u i u t  2( 100-2020 t ime pe n mu ms ls  t u _ m imnnprovenne mnts  tor pru _ iductioun imr l’u i ture  u _ c a n s .
h r i n ng  454 ,400 acr cs u _ mt ~ar m l a n i d s  t inder udeq u nate lunteres ted  innu h ividua l s  au n t groups must em nju minn t h e
p r u m n e e n m u m n . legislature to pass neces samy Icgis lationn to ti n s end,

Provisions for Drainage Improvement The plai n
pnu uvi d e s  t h a t  ades huate outlet  facilities he installed as Red uction of Floodwater Damage
part u ml  t i m e  i n t u i t  i p u r p u  use earl y a c t i u m m u  p rogr am , mm m d Tine f irs t  umncne u nnennt  mi t  t ime  deve lu_ upm ent u _ il the
t h u a t  l u r t in e r  drai mmage u m u t h e m s  will be im nstm mll es l  um nd er Puget Soumnd Area us t h a t  mul  reduciung log in levels of
pr m ub ects pnumpose d t ’u m m  198t)-2000 amid 2000-2020 lii damage u_i nn l a m nd s subject t i m hlou_idimng by overhank
pru wide a l l  n m e c e s s m m r v  u uu ih l e t  l a c i h m t n u _ ’s , l l umw mmr excessive direct p rec i p m ta t immn .

l ) r a um na ge  pmm mcl mc e s . suc h m .ms l ay m nng  u I  t i le amid  P r m u t e c m m u m m n  m u l  wm mt e rs in cd launds  t r u m n m n  floodwatei
m i t h e r  ;s. pes m i t ’ m mn nf a rm d ramunage  L ic i l i t i es  will bi damage is ach ieved h~’ imi sta ll at i omn of humid t reatn n emn t
u n is la l l ed  by individual  ownners am nd mmperm nlo rs  u mi den measuires annd s t ruc tura l  wuirks of m m n n prove m nn eni t .
p r m m f i t  u nucen i l i v e s  as marke t  c orm th t t i u mmn s  war ran t .  l’ota l Va ris mu i s types u m h mninprovernemit practices are used .
acreage to be developed w i t h  dru u mum i gs ’ i m p r m m v e m n m e n t  d e p e u m d m m r g  u m po n m b l m u ’ degue e mit  p ru _ m te c tnsmun  desired , t ine
will  be 482 .000. Is pe of dunn -age h emmig sut ’tered . amid t Ime cu _ mn u parat ive

Irrigation Development The i r r i g a t m o m i  mit  c r imp-  h e n n e h u t s  ho he me . ih i , e d .
i a m ns l wil l proceed u inder i u i d i vnd u a l  in i t ia t ive  u_ mr grm m up i ’hne sm g mmml l cm u n r t l ’ lx e cuut iv e Order I I  2% . dated
ennte r p rm su _ ’  onn tIne prum l i t  ium c enti ve basis . There are at Augm m st i t t . 1 m 1 ~~,, recmmgn izes tine h azards mm l locating
ieasn t w m m  pm m tennt m a l  pro lects t h a t  could he developed munteum s i v e  dev e lopminennts in in az ardous areas and the
under Federal ausp ics’s l’he total cruup l a n md k m he great m uu md m mc u _ ’ um m u i u mha h iu i g  expense m m t  furn nis lnium g
i r r igmited h m y 2 ( 12( 1 wil l lie 3’)(m .(K)() acres. hI mmweven , as adequate p r u m u e s t i m i u n  1m m t lnese dcv e l o pnnne inn ’~ w inu ’un



hui cm i ted ium sum ~h areas ‘line order directs F~dera h req u ired fmmr a l t e rnna te  dev el mmpmen t  arid pro t ect ion mul
agennc ies d u n e c n l y  resp ounsuh i e for conn shr um ct u u , n i  u t  u m n t e l u s m v u _ -  use unn adverse smh es .
l e denal h m t c uh i t me s m id  (-ede r al agemic ies re spu _ i unuu u h - ule lu _ mr Flood Control “Fl um u m d (‘ mim n tro h ”  is the  tern -u u seul
tine a dnnin is t m . i h i o nn of F ederal e m m n m m t . !m ,m !mn or nu t : tgagt mum a t i ev i a tmn ng damages caused by mi v c rhannk flow mmf
munsu i ra m ice pm u mgra ms . in mvo l vm nn g tine c umnns t ruc h l m mm n iii rivers. Wmurks  mi t  i n T i p ru uve n n e nh are usually major flood
bu ildings , s t ru c tures . rmmad s , u _ mr mi t i ner  t ’a c i h i t i e s , tmu c u_m u i t ru m h danmns , levees , u mr chamnnc l  inn pro venmennt .  Time
evaluale tlimum d I ma i ard s  inn c u munumec h uoun  wi t h  sucin level or degree u _ il p n mtec hi u unm prm mvided by wu urks  mit
t aculit ues . and . um nut m iha r  ms practica l , preclude t Ime im u prm mven n ent has -ann effect m mii hu mid use. Whereas a
unme e mm u n um nn l c . in a za r s lum u m s . m u m  u m n n n e c ess m m n~ use of flu _ m u _ md degree of pr m m l ec t i m m nn to cmmuit ru _ m i  all flows estimated t i m
plainn s inn such co nn l i cc t m u u u m.  Is-ave a recurr emnc e frequency mif 10-25 years us

Ag r m cu i tmi r u ’ . itt cuul i i imionn w m t h n  u hi ie r  deve lmmpe d uses cmmu nsidered adequate for agr icu l tu ra l  damage
of land, sul  l ens  h rmm rm n m u n u m u d a t m u m u n  resul t mnig frmmm h oods reduction iun t ine Puget Sounnd Area , u niusua h ly hi gh
of large and small strean u s aund fr umm ac cumnn u l at i ons of levels of pro tec t im m mm um nn agr icul tura l  larnd s tend to
water  r e s u i h n u m g  I ’rom ex s-ess precipi ta t i sm n an m d u _ m th er  enc umura ge a chra tu g e  of use from agricul ture annd ot ln e r
vagaries u i  n a ture . The auin u mu m nt  u _ if l un d  inn tIne Puge t open uses to urhaun.  Appemmdix XII , Flood C&m ntr uil ,
Sumund Area part icum l ar l v suibje et l u _ i damage s (i f t l n i s  states thua t  present protective facilities genmeral ly
una ture  us a small perce mntage of the total , but th is lurid pr u_ ut ect agricultural  lands against the 2 to 8.ycar
is t Ine part iii tIne t u i ta l  lur id base gennerally best frequency flood event.  As a result , much agricultural
adapted to farmi n g purposes. land is subject to freq u ennt over-bank flooding dur ing

Agriculture will require the cou ntinued misc of much t the winter  seasoun .
of the lau d presently in productive use. Th ese lands The hasini flumod comi tro i  plans for tine l 9S0 leve l mit

must be provided with generally im um pr u _ mved deve lopment provide lu_ mr 603,000 acre-feet of flood
managment involving cum musiderable capital in ves tment ,  control storage : 92 miles of levee tin he cunnis (ructed :

Crop tand s. inn particular , lie in -u the flood plains of and 35 miles of rive r cinannel to be improved.
rivers and tributaries where soils anmd t u mp u mgrap h ny are A pprox .in n a te ly  211 ,000 acres u_ i f flood plain require
suited t ’u i r  fa rminm g.  In u_ n rd er to a t t r a c t  needed flo od plain managment. By the year 2000. arm
investments for drainage , irrigati sm n , and similar additional 374 ,000 acre-feet of flood control storage
improvemeunts , a hi gher degree u_ if protectiomi t i n a u m  is would be provided : 35 nniles of addi t ional  levees annd
now in place mush be provided. 12 miles mi t  ch annel improvements would be

The minimunn leve l of prohectioun gem i era l ly cu _ mun truc ’~d: unnd flood plaint nnanagem enn t would be
furnished Iii  areas u _ if intensive development is the required for 126 ,800 acres of tlood plain land. By the
protec t i u _ nn I r m u m  flood occuirrences hav inn g a s tat is t ical  year 2020 , flood protection u or the area wunuld
probabil ity of recurrence interval of u_ mince j un a required ann a d d u t m u m i n a l  334 ,000 acre-feet u _ mt s tu ur ag e

hu ndred years. h i g her levels of pr o tect im m n are and 40 ninm l es mit  levee cu m nn s t  rueh  min i . Appr u mx nu m n a n ehy

desirable m m  sum n ie cir cum st arnces.  107 ,000 ac res m mf t i u m o d plaunn will  require  tlui u_ m d pla int
management . Features oh the pla n-u are detailed iiiIn ths’ Puget Sound Area the amount u_ if la n d in m ghly - ‘ -Table _ - i , Appenndmx X I I . Flood ( on t ro l .

susceptible to flood h azard us small ( a hmuut  e i g t nt
p ercent ) , and the (mit - al  are -a m f  h and suitable for Flood Prevention Flood preventiu _ mnm is anny
intensive dev el mmpmenmt n ut h igh. ( mmm m s l judge m eunt  u m ider tak i m u g l u _ mr t ime purpose of reducing or preventing
generally u n n ducahes  that  lowlands he meta m ned  iii tine all fmmrnns mi t ’ dannage from inundation (including
agr icul tural  use to whic h they mine well su ited . anid eru sioun a m ud s ed i m emuta t i m un)  of prm mpe r t v  . d i s rup t i umn n u mf
t l ua t  i nte n sive de v e l u mpmennt  u mf l anmd , e x cept l ’m m r humsinme s s amid oth er activity.  h azards to lnea lth aurd
appropriate water -oriented m nns lus t ry ,  hi’ hu mcated mmli security, and loss u_ if h i t e ;  amid increases inn the net
less h ma i ard mm us sites . TIne nuel resu i lt u mf such judg m niennt returnn fr u m m nn in i giner use of property n -made possible as a
is that this arr arr gement would all mmw the area h um result of lower ing tIne flood hazard. Flood prevention
retain the e cm mm rm ) m i c and e u nvmr m m um nne mit a l  h e ne t l u s  um l j us ar my u n m d e r t a k u m i g  fmmr l l u e  cmunveyance . conntr t n i . and
t h r i f ty  agricultural  iundu s try without h i underimug the disposa l of surface water caused by ahnnorma lly lmi g lr
development of the m u m d u s t r u a h  sector u _ if t ine  economy. direct  precipi tat ion , stream overliow , or floods
Fur ther , these en b uanuced hem iet ’it s  wmmum l d r e sul t  aggravated by or due t i m w u mmd or t idal  effects.
contem~~ raneously w i t in  large sav u nu g s m n c u m sts Repne s eum ta t ive trea hm nie n nt nneasures as .u purl of
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s~ .m he r u _ hued n i nanu ~ mu s’ nine nut  .nr u_’ u hi ’ss n ih i ’mt i mm -\ pp euu m l i x  I )e par t  u m n em i  I m ml Agr ic un l l i i  re wil l  he cunu _ i rd imma led wi t  hi
- W ah e r u _ Ired Mmmnm.meu _ -n ume n m l  . I’ n m m p e u  .ipp h i s . m l m u m u t  m i t  

- l l mmimu l  ço m i u r u m l  p ru miecus  oh line (~~i ’, m l i ’ m t  m, u m u i .s ~ r m i m y .
th ese  il ni’.m s u i i s ’s p u m u h s ’m i s  I i i ’ u n u u h  .u u u m t  u_u _ i t e m  t e s u u u u i c u ’S ( m u m p s m l i ’u i g iu u m ’s’n s  mis b l u r m mnemn nmm na n mu h m m n u umb
t i m m nmi m u t s ’ u_ ’ s s u u _ i ’  d e t e r i u m r a n i m u u m . tum ’ n u e m m m l l s  p u u m n e c l s  anns l  u m m u s t e u s u m u n i d m n i g  u _ l m m t s ’ u l S s ’p t e m mnl u u _ n 23 . I i ) lm ~~. Time twin
s’ m i h a u m s ’ u’s u ’ m n s m n u u m u n m n u _ u u t . m l  va l u m es . m m m d  \m ’ l u _ u ’u_ t i m  i l u s ’ n ea se  I s  I m i s iii p r oj s’c ls are u u l h m ’ nm s’ u m m t n p l e n m m e n n h m m r s  mm .mc tioum
pm .md u u c hmm m mm . as well as . i s h u m m ’ u _ m m u g  .m v m u n n i - t ’~ m i t  m u t h u e r  mint  l a m u s l s  -l t h e  h l m u u m u l  p la in s u i h m i u c u  I i i  over h ammk

m _ s ’u u n m m m m n n m c  h e l n e h i h u t , ~ m m u u i e  m l  tim e ne qm ui red unnea su iru ’’ .In i ’ hlm m mmdumm g ml m l i i ’ m n n a m n m  t u u _ e u s  F l u m u i d  c m m m m l r m u l  s m u u r m m u ! e
r e l a h m v u ’ls p t r u n n a m m e u u t . mi n ce i m m s t a l l e d . u _ s i mi le  m i t m u u _’rs dan mis  u m n e u _ s i’s m u m  t h u  n n , m m m t  n m u _ s t  n u m a s  r e s m i l t ,  in
require  peri odic nu _’n m e w a l  . i n I  mil l  n s ’q u m mne  carelu i l  r e d i i c n m m m m u  m u m  e h u n m n u m r a t m m n n u  u _ m t  mv - r b m u u i k  I l u i m u d i u n g  umt ’ t ine
n n n a m n m t e n n a u m s m - 1 m m  u n su re i- t l e s ’ u m v euu u _ . ss . n u r a m u m  r ive r  , .um ud  lb s  Ii  mmmd pneve u mt ionm pr Ied will

I n m s ~. m l l a t n u i m m  m m l  nues u m i n r p r m m v m ’ m i m e u r t s m u u i d  nnmure  u le l mvcn u l i t u m  t I m e  s t r e m u m u t  pu m nuded  mmr m u t h u e r  excess su rface
m m i ts ’uus m se  a p p l u e m m n m u i n u  u I  m i . i u ’ ?i s’i’s are re qu mm r e d t u m  h h u m s u t s ea mmsi ung  u l . m t n u m m g s ’ h u m  c r u ips  mm m d p r m u p e r t v  ummi t i re
r educu _ ’ h l ouusl  u_u . i te r  .m nnd se shm nnn en i t  da n iu . u gu ’s . u m m n p r m u v e  t l um u m d p lm uimu (‘ m m u m m d i u m a m u u m m i  m u m  p l anm u inng  aund
wate r  u i . m u t .m i’c m m t e n m t  , a-mid p u m m u _ u d e  r e h n a h u h u t a t m u m u m  mmm d c u u m n s t r u c h u u m u n  u _ if  umiemis m nre s liii h uit hu tspes n it ’ prm ujects
pr u _ m l c c t m m m n n  mit  u_u_ , ihu _-r shn e ds ‘I’h m e u e  are nnnanm ~ i u m u h i v m d u a l  will  resul t  imu u _ m v  m u g s  muf  s tm u m c tu i ra l cu,sts anud m m mcrs ’mmse
tmne . i s u mr es u n  ~ a i e r shne d  n n e a t m n n e n n t  t ha t  are mipp lmed mm b e n u i l i t s  h m u m n u n  t I m e  p n u u t u ’ct
c u m n m n h m n m a t i u m u n s  aumul  m m m t u ’ n m s u h m s ’s t h n a t  vary -, s n l h m  t h i s ’ T lnis  p 1m m h u m r  a g r i c u l h u n e  woum l d  i m p l e m m n e t m n  t ine
c a p a h t l n n s  m l  t I m e  l . uu md m u m  sp ec if i c  mis s’S as u_ ve I l as w i t h  prev u i mus ls  i n n e n n t i u m n u e u h  t t . m n m m m n m a l  pu _ i h ucy . l u u i t m a l l v , mite
de greu ’ m m l mit  il it i t i m  im - l ime t u u t a l  acreage requ u rmmng  p lain u _ vi li  he inn p h i ’ n mu s ’ nu teut  h m m m i ear ly ,is’ h i m m n l  pr u mgraunn.
t r e a t n n n e n u t  l I n u s  r e n t u a u i t s  t a i r l s  c m m m r s t a n t t , while t i m e  Th is ear l~ m ms ’ I u m m u m  p I m m m u n m u n t m  p rumv u s l e s  h m u r  c u m u m s h r u m c t m u m m m
cm un in pi sit  R uin u I  mims ’mmsure s .mu md I Ins ’ iii t eumsu t  v mi t  m u 2 ~ inn mill  mp u mrp m i se  pm u i l c c n  s . pru n na r n ly  tumr  flood
.mpp h u c a tm u i n  re q umured  vary  m m u _ e r  t Ine  cumurse u _ m i t i u mi e .  p r e v e m m t m u m n m  amid  u l ra m n i ag c , prumpmmsed iii Appenudix X I \

Wa he rs lmed M m u m  um u ge m nmeum t . in s m  i i i  j umn ct im m mm wit In 28
Other Measures prm mp”cls t u i r  t l m ’ u u u I  cm m n i t n m m l , as p ru m pu _ used in Appendix

L a nu d I rca t n n emn t m mms ’ .u u _ mm res aund umn nprmuved X I I  , F I m nu _ ud (‘ u m m m l n i l  - I t  us pla mm mcd t l rat  hasmum —wide

mu - aim age menu mmw a sure s , ‘mime hr us sl t am nimige aimst  m i n i  g mm I m u m  n a u mt 1m m O i l s  t m u  mmmi  plc m m m c m i t a t  mu mum u _ i l  t hnesc projects fm ur

fu r im icreased p ru iduch  min i . u_ u i l l  he m nms ta l l ed  by m u w u m e r s  him mmd 1m re u _ s ’1 t i m  in n w u m m u l d  he s u _ m u _ mg h mt  I ru _ in - u  (‘mm nm gm Cu _ s  Sum

aund u upe ra tmmrs  un u ide r  i \ t s u u n t g  i mi cem i l ive s ,  ~l a i m n l y ,  t i n t s  t h u _ m i t  c u u n t c t m r r e m m n  u m u _ s u . i h h . m u m m m m m  u _ mi ’ lur id  I r ea hnn ie mu t  , m uu _ d

is tine prm it i t  miut ive tak iung  advaun (age ui f  s’ c mmunm m mnnuc  su m much mura l  nnnemm s u m n Cs c .m nm be mm cc um nnp h ns l med - Th us ss i l l

p u u s s u h i h m t i e s  om inmcrs ’a se p r mmduc t io u i  at lower cost , h u u  a e h u n e s e  imi mm x u nm u i n m n h e n m e l i t s  I r u m m i t  n m n t e r r e l m i r s ’d u _ t r ue-

dimes numt preclude c u m st  s i m a n i n m g  u _ m u m  sm ,nn e e r u m s n u u n u  t u r a l  u _ u _ m u _ u _ k s  u _ m I  t h u _ i’ co m nmhunned  pru igra n t i s

p reven t im i ur  p rac t ic e s  w i menn hu_ ’net m I s  accrue tim t ime ~ sum ti mnu nar v u_ i f ( In c  emmr lv actuom r prumjects lu _ mr tIne

pu ihhic . D e par tm u ne n nt  u _ if Ag n icu l tu i r e  is present ed inn Tables 2- 21
‘Finese act ivi tes create a cmunntnmuuing requirenneum t of annd 2-22. These projects are pnesenited mum munm )re detail

pumb h uc amid private founds ( mm instal l  a m ud n i t a i n n t a i u u  hh mese  inn Ap pe n idux  X I V , Watershed  Marna gcmmteun t
n i m e m u s u r e s .  L~u m nd a d m i n u m s t r m m t i v e  agencies m u t Ime  Federal
amid Sta le g m m v e r n m n f l e n ( s  are re sp u un m s ihl e  for t im e se Cu _ m u _ I s Expected Production Benefits
u_ in lands in t l r emr  custody, whil e  private u mw i u e rs  are ‘I l ie  rnn im i i m m uu _ n im i  ls’vel m m l  t i u m u m i i s v m m l e m  d m i u u u _ m u e~
responsible lu mr  n n i m u s t  u_if t h e  cmust s oun private lands.  i i’d u c t i u m m t  c u m n m s u u h e r e i l  for  c m u _ m p l m m n m d  i s ‘ m m m c l i  I l i m i t  t ime
Var umus ageuucnes  u _ ut the State arid Federal lu m mi m m ud r e n t m m m l m i n m g  m u l l e r  p m m m n e c n i m m u i  does m m u u t  m m m n s ’m m l i v
gtmvernnme r nts m a imi ta m n prm m granns mit  nu ’s’ h r m i m c m u h , c - .mccs’d u m t i n e r  n u m u l u u r m i l  r i s k s  m u m  m u _ u _ ’ m  ‘l i n is  is m m l t s ’il t i m e  I ll
f ina n cial , ann d credit assustanuce kin m nnduvudu mm m l s , local t um 2 5 ’ v c m m n  l m i ’ q u m e n n ~ s m i f  h l u m m ish m m C s ’ui m m i ’ m m c c .  F l m m m i d s  u _ i l
organ iz at im mn ns , an d subd i v m simmmm s mit guiv e m m  u nc u t il i  I i u i s  I req ii’ u _ c m  m m gm - i’ i t e m  n i t m i g n i  ml  um s l e m u s m i m u  I Is  u _ m Cs’Ut
accu mp h i s t n m n m g  mm ee ded work - Time ‘ m m mi i  and wals’r d u m r i n m g  t ime  u_v m u t e r  m m n m m m m  t h u s ,  I me p r u m p u m s s’d hi ’vc I u_ il ’

conservation d i s t r u s t s  serve t h u _ m s  eh ’ l mmrt  by c m m u m n d i m u : i h m m m g  p r u m t e c t i u u u i  us u’~~ps’c t i ’d l u _ u  r e du ms -c da m um i gm - s lu_i  cnuu p l m mi md
and h .mci l i t a t ing  t i ne u t i h u i m m t u u u u u  of available prungra m nus  h m u s t u m n e  by 55 pu_’rcs ’ u m t  m i n d  u u t i m e r  d a m n n m m g s ’ ch m m ssu_ ’s m s

of assmstanmce by imiduvudu n uis  amid  iu mca l m m rga ni i  /m m h i m m n s  ium .u ( m p r m m x  I m m m i  t e l  60 ps’ m s ’u_ ’ n i t  - h u m  .m m u muir  mm n u m m l  dm m nm m ; mge
the Area. rs~d m m s ’h uu un t  m l $ h S .25 p er m~ i e .

‘fiuese p n m u ~s- s’t s w i l l  p r u m v m u l u_’ ine e d cu _ l  fl u mmmd pre
Coordination of Construction v em t t  m m m i  m m  I (mO .00() m m c m i ’s ~m urd d r m u i i m . u g s ’ u _ u t i t h u’t I m u c i h u t n e s

Flood pr c vent iumn projects  m i t  t ine I uni teth S ta tes  l u _ m u  I S~ i 500 acres  by I m)81j, ‘I ’ hu es s ’ pr umj ec ls  wi l l  he
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TABLE 2-21. Costs and benefits of earl y action projects recommended for insta llation by 1980.

Tm ,m, ~i Average
r u _ - i- i)~~~~ , , r  

annva i annual
- f im ,o d tm u _ v u _ w a r , - -

if,.u_ B a s m e  P u _ m u _ u _ e u _i Cost wat er a~~e pr cmt ec t m , , ,  and 
B e n e f i t

No . and ar ,-a 0 ~ ‘ - ‘ p ’ ’ ’ and d r a i r - .,, m
watershed p u _ n i p  m t i n  cent - ra i n

d r a m n a q e  ‘ u _ s t

2/ be n e f i t s  ,3i
(acres) (doi ta r s) (ac re s ) l acre s ) (do t h a rs) (dc i t a r s)

NOOfuSA CK -SUP4.A S BASINS

mo — s I! M i d d l e  Trib s, Nooksack 6 , 750 986,000 3 , i ’ j9 L.,582 1 3 1 230 55, o-. 5~ 2. 6
i O — t  F i s h t r a p— B e r t r a n d  Creeks  23.9n1. n ,Ssm. ,ooo 1 3 , 1 ’ s  13,508 m. 3 5, 6 i 5 i 0 3 . 65L. 4 , 2
to— ? ~ t s e r  (ak e Are a  38 , 3 05 2 , 668 , 000 m m .,19u 18 , 832 ‘ u _ u _ , i 89 37 ,399 4 . i
0- 8 Lowe r Nook ’u _ a c k  Tr i bs . 19.835 2 ,370 ,000 0 ,699 2 ,559 37 / ,52 i 134 .776 2, 8

t m — 3 ut~ r-as R i v e r  33, 079 n ,2L.m ,000 1. 509 4,692 46m .~ ,”, 68 , 13 7  6 ,8
0— 1 Dakota  Cree l , 20 ,3m m. 430 ,000 593 3, i u 8  61, s~ 2 2 3, 28 m 2 .9
) - 4  C a t i f o r n i a  Creek  14 ,n92 471 .000 1 ,397 3.500 8?. ic- i 25 , 603 3 ,~.
0— 5 S i l v e r  Creek  10 , 866 t • 73. 000 2 6 4 .999 0.1 • i’ 66 , 302 2. I

Total 67,255 no .973.000 60 , 3 75 , 790 2 , 2 6 9 , 2 u _  6 1 1 . 200 3 ,1

S K A G i T - S A M i S H  B A S i N S

9—8 Gayes Sloug h m4 , i. m9 t , n 0 7 , 000 9,520 7 , 087 2 6 3 , 5 1 9  60 , 9 i 9  4 ,0  :
9—to  South Mt . Verno n 32 ,132 .436.000 9,6u 9 iO .50h 322 ,608 80,630 6.0 :
0~~ii. I! Sa ci sh R i s e r  63 ,7t6 4 ,862 ,000 23, 859 24 ,028 liu _ s ,678 27 i ,/ t2 2 . 8 :
0 — n u t  

— 
Skag it m ars 4n . nm. 8 3.234 .000 J m .788 28 .402 921 .228 80 ,290

Tota l isn ,4h5 iO ,63?,000 14 , 786 10 ,0i8 2 ,24m ,833 593 , 55 m .8

STILLA G UAMIS H BASIN

0— 2 1  I l  Lower S t l l i a q u m a m i s h  8,522 980 , 000 5 ,54 7  5, 422 n l u . 737 51. 272 3.2
0 2 2  Church Creek 8.060 665.000 2 ,73 2 4 , 424 u t 6 . 1 t 2  3 7 , 3 25 3 , t

Total  16 ,582 n ,6m.5,000 8,279 9,846 287.849 9f ,597 3. 1

SN OHOMIS14 B A S i N

8a !/ Pat terson C re e l , 12 ,45u 392 , 000 667 1 , 426 32 ,978 2 1 , 2 82 1 .5
8—i. I! Snoho eish Estuary 25 .759 2 . l t l ~~000 i2 .3 2 1  0 , 222 3 63 , 7 8 7  120 ,753 3. 0 : I— Total  ~8, 2 n 0  2 ,503 , 000 12 , 988 1 , 61.8 396 . 765 162 , 035 2 .8

CEDA R BASIN

0-2/ Swant p ,Bear ,N o r th Creeks 1.4,795 i ,u65,000 5,963 3,826 134 .631. 63,50 1 2 .1
0—30 1 /  Evans  C r e e k  - 28 .800 i ,01 5.000 3. 348 3. 620 107. 22 9 55.399 1 .9 I

Tota l  73, 595 2 , 180 . 000 9 .3 11 7,446 241 ,863 118 ,900 2 .0  :

PUVA 1.LUP B A S i N

7 - I  1 /  A h q o n a — P a c i f i c  6 , 457 594 , 000 . 688 1 , 444 5 3 . 7 5 6  32 ,93 4 i . 6  :
1-3 Il Clear C reek 8 ,060 l ,90 1 , 000 2 , 364 6 ,581 35 ,302 04 , 62 1 1. 3
0—38 H y l e b o s  Creek  16 .000 642,000 2 ,316 1 ,258 50,005 34,278 1.5 :
0—39 Wa pa to Creek 6,407 979.000 3, 243 1 ,699 68 ,575 5 3 , 9 0 8  1 . 3
0—1.0 !/ Ctover Creek 88,092 856 ,990 4 .990 805 74 .320 45. 1.21 u .6 I

Torat 125. 016 6,972 ,000 il. ,66n 1 ,793 38n ,958 271 ,162 .4 :

WEST SOUND BAS I NS

0—54 Gol dsb oroug h Creek 38 , 50 1 779,000 3,388 26h ~/ 48 ,32 9 imt , 888 r . 2
0—73 Chhna cum 22~326 300.900 3,37 5 2 ,117 ton ,596 17.327 5.9

Tota l 60,827 1 ,079,000 6,763 2 ,978 149,925 59.215 2.5 :

GUNO TOTAL /632 .900 33.989 ,000 187 ,671 189 ,5n9 5,969,443 .890,659 3,2 : I

,j/ Par t of n m’me watershe d . ,j/ Am ortized am 4—5/8 percent for t O O  years.

2/ B.se~ 96/ rm r icem. Jg/ C o n t a i n s  $8,000 average annual benefit to
ind u s t r i a l  areas .

,~ ,/ Acroa ge s are unad justed re s ults of itma p
ie5~ 5 u re nsen ts ,
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TA BLE 2-22. Structural measures in early action pr ojects

Mo di f m ca tm on
Wat ershed of Csi s t m ng V4,.i ’, F lood

Map Cham mn el Prcun p cmuv e I u _ u _ u _ m i m ’ n  Storage Dehr,s water Pro- Draunage
Nu ,r mta-r Wateu shemi N,u’ m- Imiurove. Works  ~ mr ,u m Fac t Basi n memmu ion Improve ,

( m l , )  I u _ i u _ m . I  ino.( (no .1 (no .1 lacres ) lacres )

0-4 Cal uforo m a Creek 13 ,8 1 1 ,397 3.500
0-4 Daku mn a Creek 18,0 59~m 3.118

10- 6 F ms hm rap -Bert rand Creeks 370  6.0 2 l.i , 159 13,508
10-4 Middle Tri bs . Nuo ksack 6. 7 5,0 1 3, 199 4 ,582
10- 7 Wiser Lake 29,0 10 ,1 4 14 ,791 18,832
10-8 Lower Noo ksack 18,9 9.3 5 10 ,499 12 ,559
0-5 Silver Creek 16.0 5,0 1 2 .736 4 ,999
9-8 Gages Slough 17. 0 1 9 ,520 7,087
9-10 South Mt. Vernon 21 .5 4 9,619 10,501
0-21 Lowe r Stiliaguamis ti 17.0 1 ,0 3 5,547 5,422
0-22 Church Creek 8.4 1 .0 3 2,732 4 ,424
8-4 Sno hor r ius h Estu. ary 15, 0 11 .0 3 12 ,321 10 , 222
0-27 Swammu , Bear , Nor mh Creeks 24 .0 2 5,963 3,826
0- 30 F v ans Cree k 16, 0 2 3,348 3,620
0-38 4 ’m 101cm’ , Creek 7,0 1 2,376 1 , 258
Ba-i Pa tters.uru Creek 8.0 667 1 ,426
0-39 0.aumato Lir-,-k 7,0 1 3,243 1,699
0-40 I ; i m m v , ’ ,  l m , , . u_ u, 14 0 4 ,990 805
7 1  1 -~ l u _ p - m i  I - m m u _ f , -  12 0 1,688 1.444

m m  Od , Creek m’ l II 2,364 6,587
054 West m l  Sh eim m m m ’  50  1 3 ,388 261
0-13 LI’ u - ,- urn Creek 16.0 8 1 3,375 2 , / 17
1)-lb i - Rams 43.0 5,0 5 31 ,788 28,402
0-14 Sa”u_ ,sf ’ R,~ 650 5 23.859 24 ,028

11-3 Sum ’ ,s’.8mvp m 2 2 0  1 14 ,509 14 ,692

TOT ML Pu_mqp l Sounul - .  m- ,u 4/ 8 3 534 51 2 2 187 ,671 lRq ,519

m r m s t a h h e u _ l  unnm i u_ C \is !  I iu _~i m it ii n np ru mse s l cum s i sh a r ing ,  acre , ‘I hums I m~67 cmu sl is cu_ inv erted tum adjusted lion-
w i t h  the I’e de m a l  m u m  SI _ mIc  em m % t ’t m m m m i c u n t  h e m  1mg a sh i ar c nnaiu ted prmce s ( ANI’ )  by a cmmnnvers imimm t a c t m m r  of ,m) 4

tml ( ( m e C um sI  arnd eq uu u i s  $25 .25 - lhe  g n u _ u s ’ ,  value mif l m u r , m g u _’ p rumdu u e-
I t is ~r r . - ’m u inumc d l , m ~ tine l n n s l  u u n c m e n m n e m n t  u _ ut  a t m m umm is w e n g l u t e d  hs tire percemn lmm ge vaitic t h a I lm m i~

de v e l m u p u _ u _ n e u _ u _ l  ; m r m  ‘ u _ m m a l : i  1mm unr ee l  u he  m i s ’u ’u ls  swill cuumusm st smI.m gc , amud pastuns’ ame  m u _ I  t m ’ t . m I  h m u r a g c  p r m u u l u u c t u u m r m
w ut him mi tIme \ m e , uof fhm um u h damnm.m g e  r e d u c t u m i u m  unrem us ure s ,  I Imese measures

alu m ne m m m c - e s h n n m u a t c d  1 m m  m n u s n u ’ asm p i m m d u c t i o n .  t l n r u mu g ln i ’xp enm e umc e  slu _ m u _ u.ss h l u a t  whre u n l anud  us d rau t n e d .
reduct i t m u t  u _ u )  u _ I . m I I l . m m m u_ ’ s amid Iu _ .i ~ .i m u i . to s e v enu  ( ‘N t  ‘ s . or t ime  s -meld  ‘.s II .uv i ’ m m m ge 4 h’m I mu nnut . m ir te ln ( ‘NI . 1’ s , Tine
(mu 3 2 ~ t u m mm ’ . m u h na ~ pen , m s ’re p m m u s i m m c t m m m m r  c u u s l  pen ,mcr e s~~,! u l i c n e a s u _’ si um e h u m l ime  u _ m u s t

I hue heflchm l per ,mcru ’ h nm mnm d m m i u u m a g e  devehump . m u _ h  m ui s h m ulh iun g u umi— h .u n tm t slummimu m i e s - h m m cm lm lu s ’s aind tine

merit was dd e m n u nu un e d ( u ~ crmm 1 huu ul ge u s . adapted l u _ i additiumur u _ m I  h e r lil m i em m mum s l mut i me t prucl cs’s umeeded l u _ mr

c u r r e um u  . , V u _ ’ i a g m ’ s’uu mu d i t i m i uhs. I n as n i n u i c h i  mis 140 p erc dmu t u u t  uupti mn iu rn nianagennemit. -l t i e  p r u mdu c t iu m m m u_ ’uusI mill
tine c r u m p h a n u d  is mused t u  m u hmura g e  p r m u d u c t i u m n , crmup drained amid is est imated to he 542 per acre ( ,- \Ni’ ).
bud gets  ( m i t  hmm r u g e  p r u u d u c t m m n u n  were considered us p lus time cu ms t of d r a u _ n m m m g e  ( m u - ; I i t m e s  anr d smperat mo un am i d
represe u utat i ve m u _ I  the luc ’l mm lc m m ui i c .  t h e  p lu ’’u _ e llt average nmi aimm h emmamnc c . . m mfluuu n m th nnn g  1 m m  S i  I . .5 I l ie m ummn u a h  s’u rs h
I m m r mu g mm p r m m d u c l i m m n  Ix’ m as — re n m u  t Ime  I’tn get S umu m i d ‘\tu _ - , m is m u )  u _ I n m m m m i m m g s ’ us cortn puted mis Ut e amm nm m rt i ze s h  s’mm st umf
2.33 I m u n m u t  of lma ~ , uur  e u h u u m v m m l e t u t , mu !  l i ve  ( N I  ‘s per iuns t a l l a t im m n m it t h e  avera ge of drui m u a g e g u m u l i p s  l u _ m t  t i r e

acre wh ei m pastured.  Wa te r shu e d  -

1 ( m u ’ pm esm ’u r I prm uduct mu mum cost u I  m a y  nun ( m muss inns ’. uti le is wei gh hed i t t  t i n s ’ samnre n m na n ncr u s
u ndrained prmmt s ’s’tcd iam id s , as I l m d i Ca ldd hr ’ n n u  adapte sh u m i s - m u i n u s ’ um i de r  t ime  u m u d r a i m m e d  c u m n m u l u l i m u m i ,  I l l s ’ u _ h i t h e r -
crop bud gets (see e x i m i b i t  ( i l l s  a p p r m m x u i m m a l u ’lv 531 ) per

2-4 7



d ice m m  unet i rneum u nne het ss cen m t I re  u ur nd rmuunm c d  amud t u e  It t  hbn e  lace of urmce rt a i m n ty built  m l i i  t ime best mm h ’
d r u m med c m m r r d i t i m u m n  is c u u n n s i d s ’ns ’ul as ml h e u r e h m l  1 mm p r m m l s ’s t i m m m i s  a g r i cu l tu re  m i l l e r s  h l c x i h i h i t y  h m u r  it us op eim
dr a i i ra ge . Time average h emmehlh  a t t a i m m e u l  us SI  6.10 per uus c’ m u _ b  humid , and sub jec t hu m mmhhmer use dcvehopn nemnt i t
acre , t ine f u t u r e  dcm nu m t m s h r a t c s  a v i t a h  unecd t

’m r  sucin deveh u mp-
I r r i g a t  n ummu is expected tm m imc rc a s e  t i ne  u s d 1  mugs ’ unnent  . m m ii

’ I u m m d , m cerea l  mu l l  amid  eunvi rmini  m ernt a l  values
y ield mit ’ p as l u re  hs h h n r c e  ( ‘N I . ‘s . As s h u u u w m n  iii l - x h i i h i l  camu he syumtb n c s ize d 1mm smunne mt i ncr  sumurce .  The plan
7 , ( i r i s  resul ts  nmm a n neh  m t uco n m m e mit 5~) 11c pen acre m u _ 5 u _’m p rese m n t cd lucre  appem u rs  1 m m u m l l e r  real advanta ges
min d ah m u _ v m ’ all  a s s u _ m e i m u t e d  c u _ s t s .  t h t r m iu g h  t ime yea r  2(12( 1 amid beyond by vir tue of i t s

c u m m i S e r va t ive  m m m m t u r e .
Impact of Plan In n ti n s c m i u n t e x t  a nmced exists Ion future plan’

l’h uus repumr t is cu uu _ u _ ce i t i ed ss it i n pia umt n im n g time numle un m mi g a c u m n t u n n u i m u g  pru mcess m u p ia mn mning .  But ph a n n i n u g
ot ag nic uul tune iii tire I’uig et Sumurid Area I huroug im the rnuns t be hiart ucupated inn h m v  tine puhiic amid he assisted
ss’ar 202(1 amid tine agricultural plant aovamnced h ere h~ tine besl technical kntmmw ledge of all branches of
scemnns tine best . h owever , tile future does riot en d in pltysicai science ii ’ i t us to prmiduce besh results,
2020. Maui cart make extravagant plans and he The im nnp iememnta tim mn u)f this piamn wil l  have far
r c m m so r nah lv slime munanmy umh time advances will occur; the reachnimng innpac l umn both tine social aund econnomic
dm t m i cu l tv  is nfl p1-acing t h ese things irs a tuni c h r u m e .  c inaracter of tine Pugel Sumund Area ,  The plan provides

We can p lan t h a t  in sonic t u t u r e  ~‘car all foods for dev ei mip m e nmt oh ti n e u rban  indus t r i a l  sector to
arid fillers nt u v he to ta l ly  s~ n m l h u e l m c .  Th nis  could be aCcmumnnm)da te 6.hs mil l ions  of people in a s e t t u m n g  um b
t rue hut  in betw c emn nnany p eump ie mire h ru ru g rv  adequate  op emi space. Tine ope rn use of tine more
Extending  t rends  is a r isk y busi n ess , as h a s  hee nn pruiduct ive  iu m nd allows farniimrg amnd f mrestry to

sh m m iwn  by many  wr i t e r s .  prunsper ansi add ho t ine economic s tab i l i ty  u mb t ine area.
In t h is s e t t u m u g  tine p lan (‘or agr icul ture  offers Pianm n ed deve io pmennt  of the area at ann average

very w m m r t h n w b u i l e  advauntages . u~u (mse u I  f l ex ib i l i t y .  It dcmusi ty  of six p c rs m imms per acre fsmr iamnd u _ m u  u rban use
of fers more tha n this: f l e x ib i l i ty  wi t iuout  serious pruivides e nio umg l m dem m s i t v  to support tine usual facili t ies
i t m C m i n i V e m l u e m t c e  1m m t ine m i c e ds .1 army segnnent of the un time way of streets , sewage d isposal, wat er supply
pm n pu l a t im mm n f ’ores eerr between nu mw and 2020. Ii an n d power supp ly a t nmi m ina l  cu is l to res id u _ ’ mmts . arid at
suggests n n anr n h y t h at g m m mmd lur id be kept inn ag r icu l tu re ;  tine sanm nc t i m e  pru mvides  e t numug i m space 1 m m  avoid
t h at o ther  d e v e l m i p n n n e m m t s  he mm r n t h e  am m np l e  area not overcrowding.
sui ted I m u m  s’ m m m p hammd hunt  exce l len t  ( u _ m r  mans ’ purposes : Tine e s h h u _ s’t ic  v a lu e of tine Puget So tm mmu l Area wil l
t inat  t ine c r u m p iar td he dev eiumped to r e t a i m u  u_u sinar e m u he preserved by this p ianu mm mm s i  a fford whn u ui es m nnw livin g
time r mat n m mrmai agr icu l tura l  p r umduc t i m m mt  in t i m e  Area. Tinis o p p o r t u n i t y  to the h ’o tu re  n e sude n i t s ,
p l amn retai n ns amid devc immps ag r ucu l tu ine  as a viable The p lain provides f o r  e n m u m u g in hm rn nl and , whnen
i t u J U S D ~ m u _ i  a d d i t i o n  l u _ i  t i ld  r r i u _ l L’c ImomiS  Of um ~ tm Cl ful l y uh u ’v m ’ I m u pcu h , I u m  smu t is lv ne eds based on m i t m u i n i h a l n u i n u g ,
ec u u _ T i uumfluc growth , an nd t ine va iuah ic  cnv in o mtme n t t a i  tIme pr s ’se mnh s’ -i re of rtati um m ma l prm m ductiu mnn in re Ia t iuum i  h m u
mind esthctnc elen nn cnls of ’ m upen la n d arc sustained at intcrcased ur at u mmuna l pumpu iatim u ur by 2020 amid provides
little cost tum t ine publ ic  hie c u _ muse t he  a g r u c u l t u u r a l  fo r  speciai nm e eds f o r  imn dus t r i a l  m mund urhant  develop .
industry larg el y pass ton thm e mmper -atmon ammd m n t a i u u l e c u _ -  n m e n t  d u r i n g  t h e  san m ie t i t h e p en od,
a nce ,

1 Amonq others Nornu _ an V . Peterso n , America n insimlute o
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Exhibit 2-1. Land Capability Unit Descriptions.
Land C a p a b i l i t y  (Lnit I h w s O 2  I l I u m .) c o n s i s t s  of deep, u_ ,me d im jfu_m . and moderatel y fine textured , s t o w l y and u _ u _ u _ ’ u _ u _ Je r m m u . i-u_ c slowty
permeable soi ls on bott mjuu lands and r i v e r  ttood p lains,

Management prob l ems are wetness and maintenance of sot l producti v ity. Flood preve ntion and unproved ia nd drainage —a ke
these soils muel t suited for growing hay and past ure , row crops , vege t abi es , forage , and u _ malt grai ns. The soi ls are
suited for continuous cropp ing w ith the use of u_ - u _ inter cover crops and green -u_ma n ures. A i so , they are suited for gr u _ mam ing
hay and pasture 3 to 4 years , f, u_ l I m mu _ u_ ed by st r au _ -u _ berries 3 to 4 yearsm or hay and past a rm - 5 to 10 years , with row crops

to 2 years. ‘,u_ ir h areas , protected I , - reduce fiood da a’j e tim a minimum , and provided with adequate drainage , w i l l
produce hi gh crop y ield s under a hi gh ievel of nu_ anage nu_ ent. M’u _ d m - ra t e .mam r r inn alu e rates a u _ m d water-holdi n g capaciti es
make these soi l s well suited u _ , , r supp l em ental ir r i m u _ a m i o n . Some crop ~ir i d s a ru _ ’ m a t e r i a l l y increa sed by irr i gation dur-
ing p eriu _’n’l s of lu _ mw prec i p i m m t i o n that m l -u _ h t  omhn ’~ .-u _ isn ’ inte rrupt ‘ir mvu_ th .

% APP u_u_ ADP  ‘/ ADP
Mapp ing S i t u _ i t  y~~j u _~ Code Mapp ing i j u _ m i t  

~~~~~ 
Code Mapp ing Unit ~i.2aO. ,çp~g,

Puya tlup u _ i d  0—3 22302 Sultan s i  0—3 22302 tunas s i l . shallow 0—3 m-2 3 0,’
Sultan s i l  0— 3 ‘ ‘  tunas i i i  0-3 ‘ ‘  Sun ias s i c t  0-3 - ,

Sultan sil 3-8 “ Sunas u _ i l , deep 0—3 ‘ ‘  tunas  l u _ i
S u l t a n  c i  0 — 3

Land Capab i t  i t y U n i t  I lu _ u _ sO) u _i u_-.2 I cons ists of deep, wel l  and ru_u_ oder ate l y w e l t  d ra i n e d , m o d e r a t e l y coarse , and -med iv-’
te u_utured so its on gentl y s lc u _ p i o-u_ river flosd plains.

Maimagen .u_e u_ m r proble m s a r e  ‘u _ e u _ u _ - a s s by overbank flow ftood i u_m q and maintenance of soin product ivity. The  soit i are w e l l
suited for growing row crops . vegetabtes , vegetable seedu_ , strawberr ie ’,, smait gr ains , hay , and pasture, Hi gh y ield s
can be ma i ru _ ta ‘med under an intensive . -‘m ser s .u_t ion -m - a rm u_ u_ qer -u_ e u_ m t program. Productivit y of the so i Is and soi I s t r u c t ure
can be maintained under continuous cropping w i t h  the use of comnu_p i ct’- commercial f e r t t t i z e r g .  winter cover crops , and
green manures. Ai so , they car be maintained by jr .w ing hay and pasture 3 to 1m y e a r s , f o l  towed by strawberries 3 to
year s . or hay and pasture S to iO years , fotlow ed by row crops 1 to 2 years , w ith wint e r cover crops be tween consecu-
tive years of row crops. Any c ,u_ - ” b i n a ti o n of the conservation measures m u _ u _ t I m e d  above is desi gned to protect tim e soil
a q a i n s t d e t e r i u _ , r a n i o n  and u _ c -  provide average to h i u _ u _ h  y iet d s . Crops respond well to supp leme nt a l  i r r i gation during
period s of l ou_u prec i p itat i c m u _ m  t hat m i u _ u _imt otherwise interrupt their -u_r u _ u _ -u _ t im cycle. The water in u_ ta lc e rates are moderate
and w a ter-hoiding capacities mu _ - e l u _ i- u _h ,

‘/ POP 3 APP P AD P
Mapp ing U n i t  

~~~~~ 
Code I-lapp in g Unit ~j~325 Code Mapp i ng lu _ nit ),j, u_u_~~ Code

B e l f a s t  s i l  0-3 2 2 3 0 3  f lewberg s i t  0 — 3  22 303 P u a y a l l u p  s i l  3 - b  2 2 3 0 3
Caunas c I  0-3 “ N o o k s a c k  s i l  0-3 ‘‘ Puya l lap v ls I 0-3 - ,

Oungene s s  I 0-3 ‘‘ Nooksa ck  f s t  0 — 3 ‘‘ Pu yattup 1st 0—3 - ,
Dungeness s it 0—3 Puy u _ mll up i 0—3 ‘‘ sultan I 0-3
Dunge ness f n n  0-3 Pu_ iya i tup u _ i l  0-3 ‘ Sut I an  s i l  0-3
Edgew i ck s i t  P- 3

Land Capability U n i t  i t w s 0l a  i, fl w3) consists u _ - i  deep, medium and i n -rai n y f i n e  t e x t u r e d  s o i l s , w i i b  slowl y and moder-
ately slow ly perme able , fine textured sub solis. The sot Is occur on gentl y slop ing a l l u v i a l  u_ i oru_ l p l a i n s  an-i low
terraces.

Manaqeu_ ’me u_u_ t prob tens are wetness and ma nt e u _ mar. , - , u _ f  s a l  I pr ‘la , m iv i ty. Fi ood prevention and i -mu _ pr  ru_ u _ cd i a-m i r a i nage are
e s s e n t i a l  f o r  g r o w i n g  row  crc u _ p s. v e p e t a b i e s .  f o r a g e , s m - m a l l  g r a i n s , h ay , and  p a s t u r e .  These s o i l s  arm- s um u _ u m i m r  con-
tinuous cropp ing with thr use of c oomp t e t e  a l  f e r t i t i z e r s . w i n t e r  cover  c r o p s ,  a n d g r e e n  -~m nu _ u _ r es . u i u _ . ’ ,
are suited for grow ing hay and pastu _ me r 3 tm 4 years , with strawb e rries 3 to 4 y ears , or lu_ ay and p a s t u r e  5 to 10 y e a r s ,
foilowed by row c rops I t cu _ 2 y ea r s , .. u _ i t b  ru _ , n t n -r  cover  c r o p s  b e t w e e n  suc r.u_. s’m i v n -  years of r ,, -u _ cr,:,-, , fl j 4 h crop u e l i ’ ,
a re  produced under  a h i gh eve I -u _ f comnse r vat i- u _ n management on areas provided with drainage required by spec i f i c crops
.u_ it lm protection against flooding and sediment la—~a,lo5 . Crops respond welt I-- c a reful supp l emne nta i irrigation during
periods of low prec i p i t a t i O n . Ov e r i r r i gat l on --op aggravate the drain ,,,,’ pr -h i m” and cause rmm duct i u_ r m -0 c r - c -  p u _ u _ r i I’ ,

p a r t i c u l a r l y  for those crops ..u_ h u _ u _ I -  require good drainage t -’ depths of 20 n m - hr ’ or mu _ u _ re .

A .u_OP / AD P A PO P
Mapp ing  U n i t  ~~~~~ Cod e Map p ing U n i t  S I ~ jy- Co de Mapp ing U n i t  ~~~~ Cr u_ Je

C h e h a l l s  t 0-3 22304 Ma y tu_ Yua n I 0-3 22304 Sa’nish s l i  0-3 2L 3 i-u _
C heha t i s  s i t , u _ m o t t l e d  0-3  - _ Nu _ u _ ’u_ kac ha’m1,s s i c i  0-3 Shu_jwah s i c l  0-3 --
C h e h a l l s  ~ i c l , 0-3 ‘ ‘  Nookachamp s si t  0-3 ‘ ‘  5k u _ m k - u _’m, m - ,lm s i l  0-3 -

Cokedale sil / Pu ya lh up 0-3 “ Puqe t s ic l c ’- 0-3 ‘ Snofiomish sis t 0-3
C ok e d a l e  s l l  0— 3 “ Puge t cI 0—3 “ Snohou_ nmi sh t 0-3
Coke daie  I 0-3 “ Puget I 0-3 Snoho -ni sh u _ i l  0-3
Lu_ m mmrm i n I l  0-3 ‘‘ puge t u _ i l  0-3 ‘‘ Snohomi sh l u _ I  0-3
Luerm i l u _ i  0-3 ‘ Pu_ u_ get fst 0-3 ‘ Sru _ ,nlm, r-i sh I f s  0-3
May t ccan n I l  0-3 ‘ Puget vfs l 0-3 “ Snoim o m n i s h  sic 0-3
Maytcsen skI 0-3 Sa n - lu _ h s I c I  0-3  “

La nd C a p a b i l i t y  U nit i hws06 (IIw ~.) consist s of deep, ver y poorl y d r a i n e d  or ga n ic soils formed from u_ edges , woody and
other organic materials to closed basin s of bottom lands aCd up~ and u_ .

Organic soIls have continuing wetnes s and soIl management problems , Where drained , the  s o i l s  se tt le ab out I i n c h  per
y ear . &enera li y , d r a i n e d  and f e r t i l i z e d  organic soils are high l y productive and weil suited for gr ow ing hay and pas-
tur e , row crop s , vege tab l e s , and forage crops. The’,e organic souls are well suited for irrigation. Their water Intake
rate S are modera te and their water-hold Ing c a p a c i t i e s  are hIgh .

~ ADP 5, ADP %
Mapp i ng U n i t ~J2o~ Code Mapp ing Unit 

~~~~~ 
Code Map pIng Unit ~J2~~ Code

Carbondale muck 0-3 22301 , Mc M urra -y pe a i 0-3 22306 Semiahmoo muck- -  0 -3  22306

~ukllteo pear 0-3 - ,  R i f l e  peat 0-3
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La nd C&piblll ty Unit l lwsO9 (lIw5) consists of u_mm ediu mnu and moderat el y coarse te xtured  somewhat po orly d ra ined  s o i l s  with
s l o w l y pe r meable s u b s o i l s  c u _ c r . u r r i n g  on g e n t l y  s lop ing t e r r aces ,

Ma nagement problems in the use of this group are p r i m a r i l y ,  wetness, and secoodarit y, soils , improved la nd dra inage
provides an en v iror in ent suited for growing grasses and iequme s for hay and pasture , s i l a g e , smat l grains, vegetables ,
hops , and cane berries. These soils are suited for Continuous cropp ing , with the use of winter cover crops and green
manure. They are also suited for growing ha y and pasture 5 to tO years , f o l  t owed by row cro ps I to 2 years, with
winter cover crops between successive years u _ u _ f row crops~ or hay and pasture 5 no ID years followed by cane f r u i t s
with annual cover Crops 7 to Ia years. Crop y ields are moderate to high under a hi gh le vel of management. The soils
are well sui ted for sprinkler irri gation , and ir r igation during the dry Sumne r season m a t e r i a l l y i nc reases  c rop
y i e l d s .

, POP 3 POP 3, POP
Mapp ing Unit ~~~~~ Code Mapp ing Unit 

~~~~~ 
Code Mapp ing U n i t  

~~~~~ Code

O r t i n g I - 0-3 22309 Orting u _ i 0-3 22309 Sultan s i l , 0-3 22309
sh a i l on’u _ /Bu cki’ -y

Land Ca p a b i l i t y  Unit i lu _ ’ u _ s i2 (llw6 I consists ef gentl y slop ir m. J up tand terraces which have a problem of wetnes S due to
pounding. They have s i l t  lo au _ nu _ surf .u_ ce and sand y b aum, su b s o i l s  overlying dense clay m arine and g l a c i a l  sediments.

Management probte nn s in  the use of this group are p r i m a r i l y, we t ness , and sec ondaril y. soils. t n u _ .ept in low Wet a r eas ,
th e soils are wel t  suited for growing grass and tegueme s for hay and pasture and for growing a l f a l f a .  They are f a i r l y
well suited for growing small grains and vegetable crops . The soi l s  are well suited for continuous cropping , pro v ided
green manures are used during w i n t e r  seasons. They are suited for yr cmu _. u _ i’ u_ j hay and pasture S to ID y ea r s . f o l l o w e d  b y
r osa crops I to 2 y e a r s , wi t h  winter cover crops between successive yeon- ~ m-u_ f row crops. Crop y iel ds are nni oderate to
moderate l y hi gh under a hi gh tevel of conservation management.

P APP - - AD P P AOP
Mapp ing U n i t  3j,~g~ Code Mapp ing Unit 

~~~~ 
Code Mapping Uni t  j~~ g Code

Coupev i l l e  i 0— 3 223 12 Co upev il le sit  0-3 223 t2

Land Capability U nit il s Ol (,i ls t )  consists of moderate l y deep and nu_ mediu mn u_ te x tured so i l s  on neart y ie ve i to gentl y
stop ing uplands. The so i l s  have a hi gh con tent of volcanic ash .

Maintenance of so i l p r o d u c t i x i t y  Is the p r i m a r y  conservation u_ ,u _ a m ’ . c ‘ u_ -c m -u _ m t p rc mb lu _ c - ’. on the soils u _ c f this unit . The soi l s
are weil suited for gr ow im ’ .u st ra w berries , cane berries , vegetabl e s , room crops , bulbs , s m a l l  grains , fo r age , a i f a t fa ,
grasses and legume s for hay au_m u_I ,,ostur e . and wood c rops. The so i l s  are suited f -u _ i c ontinuous cropp ing when w i n t e r
cover c r op s , green manures . a l l  a v a i t a b i e  barnyard manure , and c omnip tet e cou_ n sn me rcia l f e r t i l i z e r s .  are used . Also, t hey
are s u i t ed f or g r o w i n g  hay and pasture 3 to 4 years w i t h  s t r a w b e r r i e s  3 I u _  4 years , or hay and pasture 5 to 10 years
f o t l o wed b y row crops , vegetables , or b ulbs I to 2 y , ’ar u _ , u _ -u _ i th winter cover crops be tween successive years cci r ow
c rops, or hay and pasture 5 to 10 years folI os - u _ ed b y cane f r u i t s  W i t h  annual cover crops 7 to 10 year , . Crop y i e l d s
are moderate to hi gh under an intens i v e  Conservation management program .

APP c SOP - POP
Mapp ing Uni t ~~~~y, Code rn,m i c ; u _ i ’ u _ L u_~~~,t ~~~~~ Code Mapp i nn p Lu _ r u _ i t  

~~~~ Code

C irmebar u _ i l  0—3 23001 C i t e s  s i l  3—8 2300 1 S a t a l  s i t  0— 3 2300i
G i l e s  u_ il  0-3

Land Ca p a b i l i t y  U n i t  I l s~u_ ’i2,Jjj,pj ) consists of g e n t l y  s t o p i n g ,  deep t e r r a c e  s - u _ i  I s , w i t h  ‘e u_ 0~ and moderatel y coarse
textured surfaces a-md n nm o u_ i era t et y fine textured subsoils ,

Conse rvation -‘,,u_ m-,,, ’mu_”r-en problems on thi s -u_roup of so ils are maintenance - 1  p r o d u c t i v i t y and u _ t i ght internat .ceu_ ’- m
The soils are s uited b r  growing grass and legum es. small g r a i n s , potatoe s , -,I ra u_ .u_ be r r i e s , ca ne berries and ,‘u_ cu_mol c u _ O t m S .

They are suited for contir ,u ou s cropp ing b y using winter cover crops , green ma nures , a l l  av a i l a b l e  barnyard m a nure , and
comp l ete co-s-cu r- al f e r t i l i z e r s .  Also , tin ny are suited for growing hay and i , u _ — t u _ u _ n e, g rass and tegume s , 3 to 0 yea rs
fo lio wed b y stra w be rries 3 to 4 years , or la y and c ’osma re 5 to lO  years lot l owed b y row crop s , potatoe s , or bui b s  I
3 yea ” - w i t h  winter cover crops between successive years of row crops , or cane f r u i t s  w i i r  a nn uat cover crops 7 to lu _ i
years. Crop y i elds are nm ,,i,’rate to hi g h under an, .u_t ,t nu_ ive conservation management program , W i n d t h r o w  is a moderate
hazard to wood m ,,,u_ds on these soi l s  Sm ’ - - ause of the dense s i l t y  Clay toa m subsoil s which prevent rou _ ’mt p e n etration m -

dep ths s a l  i it lent tu _ support the tm ees. Crops grown on these so i t s  respond wel l  to treatment of barnyard -‘u_,mnure arm mj
complete coeru _ er cia l f e r l i l i z e r s  m i n d i- ’ ‘ext u _ h e  requ i renme mn ts for specified crops. Li- n ’ applications may be benme-
f i c i a t  to estab l i s h nu _ e ,u _ t and maintenance 1 u _ h e legume s and legume- grass m i x t u r e s .

ADP POP c AOP
Map1 . i -~~ - u n i t  ~j p~~ Code ~~~~~~~~~~~~~~ ~~~~~ 

Code Mapping U n i t  
~~~~~ 

Code

Agnew I 0-3 , 3 2 - u _ i  A’1ne,c l u _ I  3-8 23202

Land Capability U nit liSwO 3 (liu _ 3 ) cu_ ’n ’.ists mu _ f - . ccu_men . m t m ’ l y deep, well drained moderatel y coarse textured soit s on
g e n t l e  sl-c ~.~u_’ s .

Th~ conservation management pr , bl er u _ -, are -c , u_i n, i n u _ mance of p r o d u c t i v i t y  and local internal wet ne ss, tIm e s o i t s  are w e l l
sui ted for grmx.u_ i mu _ ’i s t r avu _ berriu _ - s . cane berries , vege m ab l m- s , peas , row crops, bulbs , u _ mail grains , f o r age , gr ass es and
legume s for hay and p -m s turn - au _n d  wood c r c u _ , u _ .  these soils are suited for continuous cropp i ng when u _ u _ i n t e r  cover Crop s ,
gree n manur es and a l l  , u _ ,aii.ml.ie i,.u_ u_ ’nyard manure .me -u comp i e t u _ ’  conninu _ ercial f e r t i l i z e r s  are used. Also , they are suited
for growing hay and pasture 3 to 4 years u _ a u _ t i m  strawberries 3 to 4 yeau_ s , or bOy and pasture 5 to 10 years with row
crops , vegetables , peas or bulbs I to 2 years , c cu _ cane f r u i u _ m  with annual m u _ m r  u _ ru _ u _ u _ m s  7 to 10 years, Crop y ields are
moderate under arm i ’ c t e e u _ i -u_ e conser vation c u _ man - u _ - l u _ -u _ - c c t p rogra m -I . G e n e r a l l y ,  mos t of these  s o i l s  are u n d e r  c u l t i v a t i o n  and
a re  not used f _ mm ~ ‘ m u _ u _ i c r u _ m I m s . If they u _ h u _ u t - i  be used ‘mn wood crops their produc t i , , mu _ would be orty moderate , Other
crop s grown on u_ lm ,- ’u _ e  s o i l s  respond w e l l  t o  t r e a l u _ n e n t  01 lu_ mu _ nyu _ med manure and complete u_ o u _ n nnu _ em c l a l l ’ m r t i l i z e r u _  mixed to
meet the requiren me nt s for u _ u _ n - , i f i e d  cru _ a ps. Lime - u _ y, - t l cati o n s ‘u _ my be b e n e f i c i a t  to the u_’ s tabtish me n t and maintenance
of legume s au_ mi legume-gl ass c i ,  turns.
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Land Capab ili ty Unit l i sw O 3  ( l i s 3 )  (Con .)

U POP % POP / ADP
Mapp ing Unit 

~~~~~ 
Code Mapping Unit 

~J2~~ 
Code Mapping Unit 

~J,si~ Code

Eb eys u _ I  0-3 23203 Lbe ys sI 3-8 23203

Land Ca p a b i l i t y  U n i t  ill ew O t ( h id ) c o n s I s t s  cu_ f deep and moderatel y deep, moderatel y weti drained glacial terraces on
undulating topograph y. Their surfaces are u_ se dimw m textured , the i r subsoils are m e d i u m  to moderate l y fine textured , and
their substrata are c.’nnented very gravell y sand y b arns or sands.

The conservation management problems are p r i m a r i l y e r o s i o n co ntr ol and d r a i n age of low , wet areas. The u _ o i l s  are welt
sui ted for growing row crops , vegetables , strawberries, u_mu _m a ll grains , fo r age , grasses , legumes and wood crops. Ade-
quate protection against accelerated erosion , maintenance of u _ o i l  s t r u c ture and productivity may be acccu _ mnip liu _ hed b y
groom ing grass and tegume cover for 4 to 5 years . fo l l o w e d  b y I to 4 y e a r s  of row c ro p s , w i t h  winter cover crops be-
tween successive years of row crops , hay and pasture 3 to 4 years mO th stra w berries 3 to 4 y e a r s , or hay and pasture
5 to 10 years wi t h  row crops I to  2 years. Crops grown on these u _ o i l s  produce average to high y i e l d s .  The crops
res pond w e l l  to use of a v a i l a b l e  barn yard manure w i t h  complete c oes niercial f e r t i l i z e r  mixed to meet specific crop
needs. Lime and f e r t i l i z e r  r e q u i r e m e n t s  for e s t a b l i s h m e n t  and maintenance of crops can be de termined by soi l tests.
Crops grown on soils of this management unit respond w e ll to i r r i g a t i o n , Ttm ce u _ oi l  .u_ atC r intake rates are -cod er .u_ nm u_ .
and their water-holding c a p a c i t i e s  are low. These s o i l u _  have a good site mdcx r a t i n g  fo r growing Dou glas-fir , - od-
throm is a moderate hazard on these u_tnoderat e l y deep soils over cemented glac i al t i l l . Douglas—fir saplings have
severe cce’petition from deciduous trees and brush unless the site is intensive l y managed.

3, APP 3, ADP 3, Au_ u _ P
Mapp ing Unit 

~~~~~~ 
Code Mapping Unit 

~~~~~~ 
Code Mapp in g Unit 

~~~~~ Code

Alderwood I 0-8 3 1 20 1 Cagey sI 0—8 3 1 20 1 Cove l and u _ i l  3-8 3 1 20 1
Aiderwood u _ i t  0-8 “ Cagey s i t  0— 8 ‘ ‘  K i t s a p  I 3~ P.
Cage y g fs l 3-8 “ Covetand I 3-8 - ,  K - t s a p u _ i l - -  3- 8 --
Cage y gI 0-8 u _ u Coveland g I 3—8 “ Nesik a I 0-8
Cage y gs l 0-8 “ Coveland g s l l  3-8 “ Roche I 0-Sf “

Land Capability Unit llI ewO3 (1l 1 e 2 )  consists of moderatel y deep, modera te l y well drai ned g l a c i a l  ter race soils on -u_a -

d u l a t i n g  and r o l l i n g  t opograp h y .  T h e i r  s u r f a c e s  c o n s i s t  of loaimu_ s , g r a v e l l y loam,i u_ and sand y loans , t heir u _ ub soiis are
g r a v e l l y loarn u_ and s i l t y  c l a y  loamn m s ; and their substrata are dense or cemented gra ve l l y toams , s i l t s  a-m d clays.

The s o i l s  a re well suited for growing grasses , l eg umes , sm a l l  g r a i n s , po tatoe s and wood crops. Adequate protection-
against accelera ted erosion , ma intenance of u _ o i l  structure and productivity may be accomplished b y growing grass and
legmrie cro ps 4 Co 5 years , f o l l o wed b y I t o 4 ye a r s  of row cro p s , w i t h  winter cover crops between u _ u c c e s s i v e  years of
r om crop s , hay and pasture 3 to 4 years w ith strawberries 3 to 4 years; or hay and pasture 5 to 10 years wi t h  , o.- c rops
I to 2 years. Crops grown on these s o i l s  produce average to hi gh y ields. Crops r espond w e l l  to i r r i g a t i o n  dur “p
p e riods of low prec i pi tation .

3, AD P 0 AD P ‘u_ i AP P
Mapping Unit ~~~~~ Code Mapp ing U ’ i t  ~~~~~ Code Mapp i m - 9  u n i t  

~_!22o, ~~~~
A gnew u _ I 8-iS 3120 3 C l a I l a u _ n m  g I  3-8 3 120 3 C l a l I a - ’  I ’ m  3-8 3 1 2 3 3

Land Capability L i e u _ it i i  l e s 0 2  (j I 1e3) cons i sts of moderately deep and deep, medium and moderate by I m ne teu_, t .u_ r’ei , ‘ u _ e l f
drained soils formed on gentl y Slo p i ng g l a c i a l  upland terraces. The substratum is compac t g l a c i a l  t i l t  or sandstone.

Conservation management problems are p r i m a r i l y, e r o s i o n control , and secor u _ d .s ri l y , —ma intenance u_-c f soil productivity.
The so ils are well suited for growing row crops , vege t a b l e s , stra wberries , m a l l  grains , f orage , g r a s s e s , leg umes ,
and wood crops, Adequate protection against accelerated erosion , maintenance of soil structure and a ro d ucti v it y can
be acccxnptished by growing grasses and legumes 5 to 10 years , followed by I to 4 years of row crops ,.u _ i t b m winter cover
crops be tween Successive years of room crops; or grasses and legumes 3 to 4 years u_O th strawberries 3 to 4 years.
Crops grown on these soils u_, r -cdace average to hi gh y i e l d s , and respond well to irri gation during seasons of low ‘re-
c i p it ation . Sui tabIlity of the so ils for ‘jrow ing Douglas- fir is good to very good , wit h site ‘c .lexes ran ging f r om
130 to 170. Brush competition is moderate, Susceptibility to windthr ow is s l i g h t  on the deep soils and moderate on
soils 20 to 30 Inches deep. Generall y, t ogg i ng equ i pment lim i t a t i o n s  are only moderate.

5, POP 8 POP 3, POP
p~~~~j~~jt ~j ,gg~ Code M a p p i n g  U n i t  

~~~~~ 
Code Mapping Unit ~~~~~ Code

Cathcar t i” 3 8  3 1302 C~~t b ~~a rn  g s l l  3-8 31302 Sa uk I 3-8 31302
Ca thcart cI 3-8 “ Del p hi g I 8 - I S  Saxon sI t  3-8
Ca th ca rt fs l 3—8 ‘‘ Gi les I 3—8 m u  Wickeru _ ham shaly si I 3—8

Land Capability Unit Ill w el6 (itjy~I) consis ts of somewhat poor l y drained and medium textured soils with c oun u_ pact , f ine
textured sub s oi l s and substrata.

Conserva tion u_m anage ment problems are p r i m a r i l y wetness , and secon d a r i l y, e r o s i o n . These soi l s , where drai n e d , are
well su Ited for grow Ing grasses . ie 9unm e s , s m a l l  - i r a i n s , f o r a g e , a n n u a l  row c ro p s m and straw berries. Adequate s o i l
pr o t ec t i on  may be a t t a i ned by g r o w i n g  g ras s  and legumes 5 to 10 y e a r s  with I or 2 years of Oats. grass and legumes
I. 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 rom crops. Crop y Ields are moderate under a conservatIon management program. Crops respond well to appli ca-
tion s of manures and complete cmyy rnse rc ia l f e r t i l i z e r s  mixed to meet the requirements of each crop. The f e r t i l i z e r  and
lIme re quirements of these soils may best be deter c n tn ed by soil tests. Crops respond well to supplemental Irri gation
dur i ng period s of t ow  p rec i p itation . fxcess water caused by over i rr i g a t l on may cause crop damage by u_ ’u _ a ter l ogg l ng of
the roo t zon, above the r e s t r i c t i v e  zone. Likewise , a waterlogged soIl may cause seep spots to develop In low l y ing
areas by water m ovie ,  literall y over r e s t r ’ c t i v e  layers. The problem may be correc ted b y reducing water ap p l i c a t i o n s ,
but should the pre 1 mom extend over a wide area , correc tion may be b y wa ter Interception d i t c h e s  and tIle to provide
ex t ra  dr a I n age cap a city to pru yn’mp t ly dispose of the excess water . S o i l s  of this management unit are v e ry  w e l l  suited
for gromlng Dougl.s— flr. However , they have moderate to se cu ere equi pment I l m l t a t i o n n  due to seasonal wetness when the
s o i l s  may become quick. W l ndthr ommu _ may be a moderate to severe hazard where depths ove r dense g laci a l  t I l l  are 24 to
36 Inches .

- - 
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Land C a p a bili t y U nit hiiw e l 6 ( i l i w l )  (Con .)

5, AOP 3, POP 3, ADP

~~~ 
Code Mapping Unit 

~~~~~ 
Code Mapp i n g  U n i t  

~~~~~ 
Code

Wisatc orn u _ i l - ’ - 0-8 3211 6 Bow g s i l  0-8 32 11 6

Land C a p a b i l i t y  U n i t  l l l w e t 7  ( 1 1 1 w 2 )  c onsists of up land te rrace u _ o i l s  that are moderate l y s h a l l o w  to shallow (12 to 36
inches deep), and poorl y to somewhat poor l y dr ained. The soils have medium and moderately coarse textured surfaces ,
and modera te l y coarse to m oderatel y fine textured sub s o i l s  which overlie dense g lacial t i l t .

The primary conservation management problem is wetness , and t he secondary problem is s t a b i l i z a t i o n  against erosion.
The s o i l s  are su i ted f or g r ow i n g g ra s ses , l e g u mes , sm a l l  grains , st rawberries , and cane berrie s . They may be ade-
quatel y protected agai nst erosion losses and de t e r i o r a t i o n  by growing grass and legumes 1. to 10 years with I or 2
y earu _ of u _ m a ll grains , grass and legu nme s 3 to 4 years w i t h  st rawberries 3 to ii years; or grass and legumes 5 to ID
ye au s wi t h  cane f r u i t s , and u _ u _ i n t e r  cover crops 7 to 10 years, Under a hig h level of conservation -na nage u_ nm en t . y i e l d s
on these soils are moderate to hig h . The u _ o i l s  are sui table for ir r i g ation during periods of l ou_a p recipitation ,
W i t hou t d ra i n a g e , these soils are best suited for growing wetland grasses and legume s , with small grains used period-
i c a l l y as clea nup crops. The s o i l s , with site index ratings rang ing be tween 140 and 160 , rate as good for Doug las—fir
p roduction . Equipment limitations a r e  moderate to severe, The soils may become quick winen they are w e t , therefore ,
the use of logg ing equi rnnm ent nay be lim i ted to periods when the soils are not saturated. Logg ing equ i pment moving
over saturated soils destroys soil structure , mu_ hich results i n  s i ower drainage and causes a soil-moisture-air environ-
ment be tter suited for brush species than for regeneration of Dou _ mgla u _ -fir .

5, AD P u_, POP ‘1 APP
Mapp ing Unit 

~~~~~~ 
Code Ma pp ing Unit 

~J2~~ 
Code Mapp ing Uni t  ~j~u_~ n Co de

Enurmciaw 1 3 —8 3 2 1 1 7  Kapowsin g i 3-8 32 11 7 Kap owu _ in gs i 3-8 32 11 7
I(ap oou u_ in gd 3-8

Land C a p a b i l i t y  U n i t s  Ili ws O t , 02 (lii w 3 )  consist of ‘-cu_ mi erate l y deep, we l i drained and somewhat excess i ’u_ ne i y drain eu
bott om lands subject to periodic overbank flcs-u _ flooding and sedimentation. Their surfaces consist of m nu _ edi e -’ to “-cu_ u _ J nr-

ate or m’u_oderate l y fine textures.

The primary conservation management problem is overbank flow flooding . and the secondary problem” is m ai nt n -a a ’c u _ r Of
soil produc tivity. The soils are well suited for growing grasses , legumes , a l f a l fa , pole beans , sweet corn , Str aw-
berries . and cane berries. Hi gh y ields can be maintained under an intensive conservation management program. Produc-
t i v i t y  and protection of these u _ oils can be attained by continuous row cropp ing with winter cover crops bet ,-u_ e e’m
success ive years of row crops; growing grass and legumes 4 to 10 years , f o l l o w e d b y I to 4 years of row crops , .‘ u _ i t b
winter cover crops between successive years of r ow crops; growing grasses and legumes 5 to ID years , cu _ i l k  u_ tra m-u _ berries
3 to 4 years . or b y g r o w i n g  g ra s ses  and l egumes  5 to 10 yea r s , with cane fruits and winter cover cr--As 7 u _ -c Ia years.
Any combination of the above outlined Conservation measures is designed to protect the u _ o i l  against deter Lu _ ration and
to provide average to hi gh y ields. irrigation during periods of low r a i n f a l l  promotes continued croC growth and in-
creases  p roduc ti on , Crops respond welt to the use of all available barn yard manure , an d to the use -c f c or mu _ m l ete -
nner cial fertilizers mixed to meet specific ~rop nee ds,  The fe r tiliz e r rn -qcu _ irenme u _ nts for Crops Oni e u _ h  u _ o i l  depenm -J
upon past management.

% AP P S OP A p r
Mapp ing U n i t  ~~~~~ Code Mapp i n g  Unit ~ (33 .c Code ~8~J 3333 ~~ 3,i ’ i  

~~~~~~~~

Bel fast fs l 0—3 32301 Edge wick fsi 0—3 3233- I K l i n e  I 0—3 3333 2
Belfast u _ I 0— 3 ‘ t Id u _ i l  0—3 - ,  n - l i n e  I 3- Sf
Be I fast u _ I l  0-3 ‘‘ C Id I 0—3 32302 n l ~ ne u _ i l  3-3 --
C aru_as g I 0—3 C Id g I 0— 3 ‘‘ ‘lewber y I sI  3-3 3230 1
Coke dale sI 0—3 E l d  u _ i d  0-3 “ Ne-berg I 0-3 --
Cokeda le  s l c l / P u y a l l u p  0-3 K l i n e  g I 0-3 “ P u y a i l u _ u _ . fs l -‘ -3 - -

O u u _ m qene ss P sI , shallow 0-3 u _ u  K l i n e  g I 3— 8 ‘‘ Pu yalIu _ m p s I 3-3
E d g e w i c ~ v f s i 0 — 3  u _ u

Land C a p a b i l i t y  U n i t  l l l w s O 3  (111w4 ) Cons ists of nearl y leve l , deep and - n od un u _ at ely dee p - 2 3 - - . -  m m-n ,,’5) , ‘,,‘ m u_n- , ‘~~i-
e r a t e l y f i n e , and moderatel y coarse textured bottom la nd u _ o i l s .  Their surfaces consist ol c’ni,’ ,i i u_u_ u_’m to nn od e r d tni u_ n i n e
t e ,u _ ture s which are medium to strong l y acid.

Conservatio n management problems are pr i m ’ m a r  i I y ,  w e t n e s s  due to f l o o d i n g  b y s t rn- ac ’cb.u _ ’u_ k oven l ou_s . an d secm,n u_ lar i l u_ , so i
productivity maintenance. Flood preve ntion and improved land drainage make these soils fai n 5 -u _ n I l  suited for qr,s~ i n g
row crops , vege t a b l es , peas , sweet corn , grasses , l egumes , an d small grai ns . The soils can be protecte d ,n 0a in st ic-
ter ioration and productivity can be maintained by continuous row cropp i ng w i t h  u_-minter cover cropu _ between u_ .u_ m - ,,e

years  o f row crops , growi ng grasses and legumes 4 to ID y e a r s  f o l l o w e d  b y row crops I to 4 years , w i t h  winter ,
~ m mr -r

c rops between success ive years of row crops , g rowing g r a s - s  and legumes 3 to 4 years w i t h  s t r a w b e r r i e s  3 to 4 -n ears -
or growing grasses and legume s 5 to hO year- with cane Pr , its and w i n t e r  cover crops 7 to ID 5ear s, Crop y iel ds are
modera te l y hig h under such a system of C o n s e r v a t I o n  m a n a g e m e n t .  i r r i g a t i o n  i s  w e l l  suited to these lands d u r i n g
per i ods of low precipitation .

3, POP / POP APP
Mapp ing Unit j(,~~~~ Code Mapp i ng Unit 

~~~~~ 
Code Mapping Unit 

~,Lr,,,, 

Cokedate sic l 0-3 32303 Maytoxu_ n fsl 0—3 32303 Pu y a ll up sI/Buck ley 0-3 32303
Luerm i s l c l ’- 0-3 ‘‘ Nub y s l l 0-3 ‘ substrata material
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La nd C ap ab lh ty Unit ili wsO 4 (111 w5) occurs on gentl y s l o p i n g  t o ge nt l y undulating topograp h y w i th s lope g r a d i e n t s
rang ing bet ween 1 and 8 percent. The surface s o i l s  consist of medium and mode ratel y coarse textures w i t h  a reaction
which ra nges from pH 5.6 to 6.5. The substrata consist of moderate l y coarse dense basal t i l t .

Conserva tion management proble m s are p r i m a r i l y, we t ness , and s e c o n d a r i l y, soil p r o d u c t i v i t y  n m airt e nance , The soils
are su i ted for growing grasses , legume s , sma l l  grai ns , pe as , and s trawberries. the land may be pro tected agaInst de-
terIora tion b y growing grasses and legumes 4 to tO yea rs , f ,u_ llow ed b y row crops I to 4 y e a r s , with winter cover crops
between suc c e s s i ve years  of room crop s , gra sses and legumes 3 to 4 years with strawberries 3 to 4 years , or g r a s ses  and
leguine s . Lu to 10 years fol l owe mi b y small grains or forage crops I to 4 years . with winter cover crops between succes-
si ve years of row crops. These soils are s u i t a b l e  for sprinkler I r r i g a t i o n  d u r i n g  per i ods of low prec i p i t ation .
Crop s res pond w e l l  t o i rr i gation . Supp l em nn e n n ta l i r r i g a t i o n  during pe riods of moisture d e f i c i e n c i e s , winc e f e r t i l i z er s
ar e used , w i l l  u suall y increase crop y iel d s  to near their potential .

o ADP 0 ADP ‘3, A t o P
Mapp ing Unit 3,j~p~~, Code Mapp ing Unit 

~J,,9e!, 
Code Mapp i ng Unit  3,j~~~g, Code

San Juan gs l , 3-8 32304 San Juan I , 3-8 32304 S e q u lm  c I  0-3 32304
imm odera te l y deep moderatel y deep Sequim g I -  0-3 “

La nd C a p a b i l i t y  U nit ii  iwu _ 05 (II Imm6 ) consists c u _ f poor l y drained , modera tely u _ hal-tow (20 1- 30 inches) - moderatel y fi ne
textured bottom land so i l s  on nearl y leve l t opograp hy. The soil s  have mediu m to strongl y acid s i l t  i cma’m , c l a y loam
and s i l t y  c l a y  loa n su rfaces , w i t h s i l t y  ciay loam , c i a y loa m and clay s u b u _ o l t s  overl y ing c a y  substrata.

The primary conservation management problem is wetness , and the secondary problem is -u _ s int e n a nc e cml s - - i i  r c d u _ u _ c t i v i t j.

These soils are best suited for growing grasses , l egu mes , cor n , peas and broccoli, Y i e l d s  are moderate , and l i m i t n o
by wetness and u _ h a l l o w  rooting depths. Soils of this land class can be aSf quate l y maintained b y yr osu _ in g gras ses  a nd
legu m es 4 to 10 years , f ollowe d b y sma l l  grain s 1 or 2 years , grasses and legumes S to 10 years with row crops (corn ,
peas or broccoli) 1 to 2 years . in c l u d i n g  a winter cover crop b etween successive years of row ~r - cps, C rop y i e l d s are
mod erat e under a hi gh leve l conservation management program. W i t h o u t  drainage , the u _ o i l s  are best suited for growing
we tland grasses and legumes .  S p r i n k l e r  i r r i gation duri ng dry sumu_mne r period s m a t e r i a l l y increases c r o p  p r o d u c t i o n .
Sup plemental irr i g a t i o n  during per i ods of moisture d e f i c i e n c i e s , where f e r t i l i z e r s  are used , w i l t  us u a l l y in crease
crop y Ields to near their pot c ntia i.

5, POP % AOP 3, AOP
Mapping Unit 

~~~~~~ 
Code Mapp ing Unit 

~~~~~ 
C od e Mapp i n g  U n i t  

~~~~~ 
Code

A l l uvial u _ o i l s , 0-3 32305 W a p a t o  c i  0-3 32305 W a p a t o  s i t - G a k O n 0-3 32305
undiffere ntiated Wap a to u _ i l  0-3 ‘‘ u _ i l  comp lex

tssa quah u _ i l  0-3 “ Wapato u _ i d  0—3 um S l o o d i n v i l l e  s i l  0-3
S emnaen iu_h u _ i l -  0 — 3

La nd C a p a b i l i t y  U n i t  Ii  lwu_ 0 8 ( h I i w 7 )  consists of moderatel y shallow , poor l y drained u _ o i l s  with iron cemented subsoi Is
wh i c h  occur on n e a r l y l evel  basin-l Ike topograph y of glacial ou t m- u_ au_ h terraces.

Cp n u_ ervat l on management problems are p r i m a r i l y, m u_ e c mes’v . eu_m d secondaril y , mai ntenance of u _ oil productivity. Where
d r a i ned , th e u _ o i l s  are suited for growing grasses . le gu mes , sm a l l  g r a i ns , s i l a g e , and strawberries. Conservation —u_ eas-
ures necessary to ‘n , ui ’m t a u_ n soil structure and p r o d u c t i v i t y  c onsist of gro w ing g rasses and legumes 3 to 4 y e a r s . w i t h
s t rawbe r r i e s  3 to 4 yea r s , grasses and legumes 4 to 5 p m- ens , w i t h s i t a g e  and forage crops I to 2 years; annual gree n
manure crops between successive years of silage crops , or grasses and legumes 5 t - c 10 years with s m a l l  grains I year .
Crop y ields range from moderately low to moderate l y hi gh under a conservation management program . Li -mu_c t u_ ne , av a i l a b l e
barnyard manure , and comple te comm ercial f e r t i l i z e r s  are b e n e f i c i a l  in e s t a b l i s h i n g  and m a i n t a i n i n g  crops on these
soils. Crops respo nd welu  to supp le ntmenC cl irri gatio n du ring the dry scm-ru_e r season . Irr i ga t io n d u r i n g p er i ods of mois-
ture d e f i c i e nc i e s , where f e r t i l i z e r s  a re  use d , w i l l  u s u a ll y increase crop y ield s  to near their p o t e n t i a l .

8 POP % ADP p A DP
Mapp in g Unit 

~~~~ 
Code M a p p i n g  U n i t  3,j, .o~g, Code Mapping Un i t ~~~~~ Co de

C uster fs l 0-3 32308 F dmor u _ ds -Trc snp  s i l  0— 3 32308 Tromp—Tisch fu _ I 0-3 32308
C uster u _ I 0-3 u _ u Gil es-Tromp u _ i l  0— 3 u _ u comp lex
C uster s l l  0—3 ‘‘ Hale s i l  3— 8 mm Tromp—Custer s i l  0—3
E dmonds I 0-3 ‘‘ H a l e - N o r m a  s i l  0-3 Tr omn tp- E dtt i ond s u _ i l  0-3
E cbnomn ds s i l  0-3 ‘‘ Tromp s I l  0-3 ‘ complex
Edmonds s t 0-3 “ Tromp f yI 0-3 mu Tromp—Wo od l yn s i t  0—3
(u~imonds fs l 0—3 ‘‘ Tm - u _ u _ - u _ i c s i c l  0—3 ‘ Wood l yn s i l  0—3 ‘‘

Land Cap a b i l i t y  Unit i i t w s O ~,,,,jji lw8) consists cu _ f moderately deep (20 to 36 inches), poorl y drained soils , wh i c h  occur on
basin—lIke topograp h y with slopes of less than 5 percen u _ .

The primary conservation manage mmmc c problem is wetness , and the s e c o n d a r y  p r o b l e m  i s  m a i n t e n a n c e  of soil productivity.
Where drai ned , the soils are suited for growing grasses and legume s for hay and pasture , and for the production of s i —
age . Under a hi gh level of conser stion management , y i e l d s  are moderate. Conservation measures required to m a i n t a i n

product ion consist of g rowing grasses and legumes for hay and pasture 5 Ic 10 years . wi t h  small g r a i ns or row crops  to
rees ta b l i s h ~r as;es and iegm.ane s tands , 1 to  2 years. Where d rained , and during periods of lu _ n. m preci p ita tion , these
soil s ar e suited for sprinkler Irri gation . Supplemental irr i g a t i o n , where f e r t i l i z e r s  are used , w i l l  u s u a l l y i n c r ease
crop y ields to near their potential.

5, ADP 5, ADP 5, ADP
Mapping U n i t  ~j~~j Code Mapu _ ong U n i t  ~~~~~ Code Mapp ing Unit  !~~ Code

Galv l n si l  0-3 32309 No rma-Hale s I l  0-3 32309 Norma u _ i l  3-8 32309
Galv in u _ u _ c l  0-3 Nor ma I —  0-3 “ f4orma u_Ic 0-3
Norma-Cagey sil  0-3 “ Norma I 3-8 ‘ Nnmrma s i c l  0-3
Norma cI 0.3 Norma u _ I 0-3 uu O r t in g p s I 0—3
Norma f s l 0-3 Norma u _ fl 0-3
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La nd C a p a b i l i t y  Unit l i t w s l O  (lIIw9 ) co nsists of immoderately shallow soils 20 to 40 i n c h e s  deep , which occur on near ly
le vel basin topograp h y w i t h  slope g r a d i e n t s  of less than 3 pe rcen t .

Management p r ob l emu_  are wetness and maintenance of soil p r o d u c t i v i t y .  The soils are best suit e d  for growing grasses
and legume s for hay and pasture , or fo r  t he p roduc t i on of f o r age in t he  f o r m  of s i l a g e . C o n s e r v a t i o n  m e a s u r e s  fo r
mai n t a i n i n g  the land consist of growing hay and pasture 5 to tO years with I or 2 years of small g r a i n s , or hay and
pasture (grasses and/or legumes) 5 to tO ye a r s . with not more than 3 or te years of peas or co r n , Inc l uding cover crops
be tween successive years of row crops, W i t h o u t  drainage , u _ o i l s  of this management group are suited for growin g we t-
land grasses and le gumes. The soi l s  are s u i t a b l e  for sp r i n k l e r  i r r i g a t i o n  during periods of low p r e c i p i t a t i o n , and
supp lemental i r r i gation d u r i n g  periods of u _ u _ m o isture d e f i c i e n c i e s , where f e r t i l i z e r s  are .msed , w i l l  usuall y i nc r ease
crop y ields to near their potent iai .

~ POP % ADP 5, POP
Mapp ing Unit 

~~~~~ 
Code Mapp in g Unit 

~~~~~ 
Code Mapp in g Unit 

~~~~~ 
Code

B e i l in g harm cI 0-3 323 10 Buc kl ey-tnumc law I 0—3 323 10 Labounty-M cKenna 0-3 323 10
B e l t i n g harm Ps I 0-3 “ C l a c k a m n a s  u _ i d  0-3 ‘ u _ i d  complex
B e l l i ngh amu_u_ I 0-3 mu C l i pper u _ id 0-3 “ tfc Kenna u_ id 0-3
B e l l in gh u_ seu_ u _ i l  0-3 ‘ Cosetand I 0-3 ‘~ R i f l e  (Hcnurray) peat- 0-3
Be l h ing f c ae u _ i l  3-8 “ Coveland p 1 0-3 “ Be i iing ha m s i c t
B e l l i ng har u_ u _ i d - 0-3 ‘ Cove land g s i i  0-3 “ (called ccxmuple,u_
Be i l i n g harn u _ i d  3-8 “ Coveland u _ i l  0-3 “ peat)
Buckley I 0—3 mu Everson u _ i l  0—3 ‘‘ Tisch u _ i l  3-3 - .

Buckley s Il 0— 3 uu Everson P sI 0—3 ‘‘ T i s c h u _ i d  0— 3

La nd C a p a b i l i t y  Unit i l I w s I l  ( l l i w t O )  consists of poor l y a nd imperfectl y drained soils 20 to 30 inches deep , underlain
b y den se g l a c i a l  c l a y basal t i l l .  The soils occur on nearl y level topograph y with u_ lope 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 fo r  ha y and pas tu re , or for the production of forage in the form of si l a p e .  Adequate conservation meas-
ures for protection against deterioration may be attained b y growing hay and pasture for 5 years , wit h I or 2 yea r s  of
oats; or hay and pasture 4 to 5 years , with not more than 3 to 4 y ea r s  o f peas or cor n , i n c l u d i n g  winter cover crops
be tween successive years of row crops. Without drainage , these u _ o i l s  a re  s u i t e d  for growing wetland grasses and leg-
mm,es. The soils are s u i t a b l e  for spr i n k l e r  i r r i gation dur ing periods of low ,cre ci p it a t i o n , and supp l e m e n t a l  i r r i g a t i o n
during period s of moisture def i c i e n c i e s , whe re f e r t i l i z e r s  are used , w i l l  u s u a i i y increase c r - cp y ields to near their
p o t e n t i a l .

8 POP i. AP P 30 APP
Happ ing Unit 

~~~~~ 
Code Ma pp i ng Unit 

~~~~~ 
Code Mapp i n g  U n i t  ~~~~~ Code

Bow pu_ i l , loom 0— 3 323 11 Casey u _ i t  0 — 3 3231 1  Men u_ eu_ u_ i s i l - 0—3 323 11
r a i n f a l l  phase

La nd C a p a b i l i t y  lI m it h I i w s l 2  (I h u l l )  consists of upland terrace u _ o i l s  which generally are moderatel y s h a l l o w  (20 to
30 inches deep ), and poor l y to snx m mewhat poor l y drai ned. The soils occur on gentl y slop ing topography .u_ it f’u _ slope gradi-
ents of less than 3 percent. They h ave medium , moderate l y fine and moderatel y coarse tem mtu n ed surfaces , and moderatel y
coarse to im moderatel y fine textured subso i ls which overlie dense g l a c i a l  t i l l  or cla y substrata .

Management prob l ems are wetness and m ,naintenancr of so i l  p r o d u c t i v i t y .  The u _ o i l s  are suite d  for growing grasses and
iegume u_ for hay and pasture , silage , and strawberries , Ade quate protection against deterioration from erosion and
f e r t i l i t y  dep letio n can be attained b y growi ng grasses and legume s 4 to 10 yea r s , with small gr ains I to 2 years , or
gras ses  and leg umes 5 to hO y e a r s . wi t h  row cro ps (peas or corn) not more than 3 to 4 pu_ mars , and winter cover crops 

- - - -
between successive years of roo, crops. Wi t h o u t  drainage , the se soils are best s u i t e d  con growing wetland gr a ss es and
legum es. The soils are sui t a b l e  for sprinkler i r r i gation during seasons ‘P low precip i t a t i o n , and supp temm m n t a l  i r r i q a -
tio n during period s of moisture d e f i c i e n c i e s , where f e r t i l i z ers are used , w i l t  u s u a l l y increase crop y ields to ‘cu_ c ar
their potential. ,,~- -‘

& POP 7, POP - - -- - ‘ Aof
Mapp ing U n i t  ~~~~~ Code Mapping Uni t  ~~~~~ Code Mapp i ng Unit 

~~~~~~ 
Cu _ u _u_ ic-

Cage y g fs l 0—3 323 12 Enummu_c l aw fsl 0—3 32312 Labounty u _ i l  - ‘ 
0-3 32312

C agey gs l 0—3 “ Enuunctaw gsl 0-3 ‘ Nesika I 0-3 mc

Cagey s i t - N o r m a  s i c l  0—3 “ Kap ow sin p1 0-3 ‘ Pu ya ll up -Bu c kle y l s l 0— 3
com p leu K i t s a p  u _ i l -c 0 — 3  ‘‘ Wadde h l u _ i d  0—3

Eni ,m m claw I 0 — 3 iu _

Land Capabi l it y U nit i h i s O l  ( 1 1 1 5 1 )  consists of glacial terraces and al l u v i a l  fans w i t h  nearl y leve l m o  undulating
topograp h y (0-8 percent slopes ) . The soi l s  have aeon and s i l t  loam surfaces , and lo,unm . sand y loam or loamy sand sub-
s o I l s  ove r l y ing sands , g ravell y sands or u _ hale substrata .

The primary management problem is maintenance of u _ o i l  p r o d u c t i v i t y .  The u _ o i l s  are suited f o r  g r o w i n g  grasses , l eg umes .
s m a l l  g r a i n s , corn , potatoe s , strawberrie s , and cane f r u i t s .  Adequate protection ag a i u _ u _ s t  s o i l  d e t e r i o r a t i o n  can be at-
t a ln e d  b y growing grasses and legume s 5 to tO years w i t h  I n mu_ 2 y e a r s  of sm a l l  g r a i n s , g r a s s e s  and l egumes  Lu to 5 years
with not more than 3 to i. yea r s  of row cro p s , pmu _ tat oes or corn , and winter cover crops between successive years of row
crops, grasses and legume s 3 to 4 years , f o l l o w e d b y s t r a w b er r i e s  3 to 4 y e a r s ;  u_m r gra sses and legume s 5 to 10 years
fo l lowe d b y cane f r u i t s , w ith w i n t e r  cover C u _ c u _ l u _s 7 to tO years. Crop y ields are moderate under a conservation manage-
men t program . Crops respond w e l l  tm- u app I icat i cu _ u _ m u. c u _ f manure and complete cou_nmu_ erm i a I l e n t i l  i zers mixed to meet the re-
quirements of each crop. Supplemental Irrigation during periods of mu _ m u _ i s ture deficienci es , where fe r t i l i z e r s  are use d .
w i l l  usuall y Increase crop y ields to near their p o t e n t i a l .

5, POP 30 AOP 30 ApP
Happing Unit 

~i2~~ 
Code Happing U n i t  ~~~~~ 

Code Mapp in g Un i t  
~~~~~ 

Code

G i t l i g a n I 0— . 33001 I nd l anola I 3-8 33001 W i c k u ’ r u _ h a n u _  s h a l y I 0-3 3300 1
G i l i l g a n  p h 0-3 “ K i c k e r v i l l e  u _ I l  3-8 “ W iu _ k e rsha e i shal y I 3—8
G I l I l g a n  u _ i t  0—3 “ Lynden I-  0-3 ‘‘ w i u _ k ,’rsham sh a t y u _ i l  0-3
G i l l i g a n  u _ i l , u_ h a l l o w  0-3 ‘ Lynden I 3- 8
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Land C a p a b i l i t y  U,Lni t 111s06 (1115 2 ) occurs on g lac i a l  outwa sh terraces with near l y level topograp hy In a clima tic zone
having IS t o 20 inches of annual p rec i p i t a t i o n . I t  h as a loa my f i n e  sa nd s u r f a c e , and a s l i g h t l y acid (pH 6. 1-6 .5)
loamy fine sand subsoil over a loose , loamy sand substratum .

The primary problem is u _ o i l  management. The u _ o i l  i s  suited for growing grasses , legunu _ e s , a l f a l f a , s m a l l  grains , peas ,
potatoe s , forage crops , strawberries , and cane f r u i t s .  The soil structure and u _ o i l  p r o d u c t i v i t y  can be m ui ntained by
gr~~u_ i ng one or a c oo m bi nat Ion of the f o l l o w i n g  crops : grasses and legume s for 4 to 10 years followed b y r oom crops I to
4 years , with winter cover crops between successive years of now crops , grasses and legumes S to 10 years , wi th I or 2
years of u_ mu _ m all grain , grasses and legumes 3 to 4 years . with strawberries 3 to 4 years; or grasses and im m c l mu _ c c u _ c s 5 to tO
y e a r s , with cane fruits and winter cover drops 7 to 10 years. Crop y ields are moderate under a conserva ti m u _ nu _ -ncanage-
meet program . This u_ oil responds well to sprinkler irri gation , and supplemental irriq a tion during periods of moi sture
d e f i c i e n c i e s ,  where fe r t i l i z e r s  are used , w i l l  u s u a l l y increase crop y iel d s  to near thei r  p o t e n t i a l ,

8 APP
Mapp in g Unit 

~J,22S 
Code

Dick Ifs 3-8 33006

Land Ca p a b i l i t y  Unit it i s O8 (111 s 3) consists of deep, and well to “ccm ci m ,mr a teh u _ j well dna i’u _ o ,’i soils -,.ith sur f aces and sub-
s o i l s  ccl ‘nme’,limrm to st rong l y acid toam s and s i l t  loamns . Their substrata consist mu _ f med i um a c i d  s i l t  iu _ c ,u -’s , s i l t y  clay
loan s , and fine sand y loamy,

Manag ement problems are maintenance of soil productivity, and wetne ss, The soils are ‘mmii suited for ‘u_ r ac ing s t r o , --
ber r i e s , cane berries , vegetables , rcc. crops , b u l b s , s m a l l  g r a i n s , forage , a l f a l f a , grasses and legu n u_ es for hay and
pasture , and wood crops. They u_ ru ’ suited for continuous croppinq u_ u_ P u_m r m - u _ in t en cover crops , green manures , a l l  avail-
able barnyard manure , and compu _ ete comm ercial frr t it Liens are used. Also , they are sui ted for qr cmu. i mu. - , h -m b and pasture
3 to 4 years , strawberries 3 to 1+ years . hay and pa stare 5 to 10 years , .-u _ i th r u_n. crops , vegetables . cc c A u _ u _ l b  I to 2
years . or cane fruits with annual cover crops 7 to 10 years, Crop y ields are moderate to hi gh under an “t e u _ u _ s i s c  con-
servation management program . The wood crop productive potential is moderate to hi yfn , Li me app l ic a tico rc u. ‘-cony be bene-
f i c i a l  tin establi s h- m om and maintenanc e of legunme s and legume—grass n u _ i v tur eu. . Supplemental i rn i patimc . - ’ c ,u_ u_ - m y ;,n,’rio du_
of moisture deficiencies , where fer t i l i z e r s  are used , w i l l  usuall y increase crop y ields to near their potenti al .

0 POP it, ADP 30 AP T
Mapp ing Unit ~~~~~ Code Mapping Unit 3j,t,g~ ’ Mapp in g U n i t  3j~~lt,g, Code

C u e s I ’ 0-3 33008 Gi les f yI 0-3 33008 Saul. I 0-3 333-: b
Piles u _ i l  u _ m y subsoil ) 3—8 ‘‘ Salal f s i J -3 Winston p u _ I -3 ‘‘

Land Capability Unit hlls w O 9 (h i l s L u )  consists of cmncc de rate l y well drained , moderatel y deep glacial t u _ r rr, u _c mc u. em u_mean l y
level t m c u _ u _ - du l atin g topograp hy, w ith 0 to 8 percent slopes. The soils consist of loam , gravell y I- u_ u _ c’ , a m :  gravell y
sand y l -’ ,x- - and the u_ ub soi Is consist of moderatel y to s Ir- mc m l y acid grave l i y sand y loan- , s i l t y clay loa m , or s i l t y
clay. The substrata are gravell y sand y loan , s i l t y clay . sand y clay, or sand y c i m u_ loam ~.r- c,’c mt e’i g l acia l t i l l ,

Manageu_n’uen I problem s are ‘ c a i n  t enance  of soil p r o d u c t i v i t y  - an d wetness , Wet mu _ eu. is caused by I cccccj i ‘u_ - u _ due to prm mu _ d i c ,
dur i imp per i cl excess prec i p it at ion , The so i Is are we I I u.cm i l u _ m i for pr I -m , gras u_ es . l egumes - sm - a I I c u _ r a i n s , 51’ a.~ -
berries , cane f n u ; m s , am-c d .,ood crops, Crop y ields under a cons eu _ n. ,ii mc ’n ~~u_n m a c J e’u _m eu _ nt program are nodenatc T m  f-Lip . The
land can be maintained against deterioration of soil and produc t i - c c  am ’ be -‘ca i m t , m i n e d  b y -i r e.u _ i ng y” -u. s es and legumes
4 to 10 years fcu _ ilow t cl b y I to 4 years of row crops , with u _ m i m u _ t c’r cover cr ccps b et ,m em ’mm successive years of now crops.
grasses and legu_ane s 3 i cc 4 years , wit h strawberries 3 to 4 yn.’ars , m asses and legumes 5 to tO years , ..c tin ca ne ~u _ u i t s
and .u i m ’ t e m cover crops 7 to tO years , or , grasses and legumes 4 inc ho years , ‘a l l o wed by I t 7 years of small g’ ,nns .
Sprinkler i r r i gation l u _ w e l l  suited to these s oils , and supple m ent -u_ I i r n i - u _ , c t i o n  ‘Oaring periods au _ u_ -m m c i stur e defi c iencies ,
where f e r t i l i z u - n s  a re  used , w i l l  usuall y increase crop y ields to near thu _ u _ i n  p otential .

~ ADP APP  ,,
Mapp ing Unit 

~~~~~ 
Code Mapp i ’m -j U mc i t  Sj,,,~~

c’ ...c2~~ ~~~~~~~~~~~ ~±3e C - ,tnu_

g i 0 — 3  33209 Ro che  g I -  0-3 33209 * , u_ d dncI I I 3-h 33~~~m.
C l o q u a l l u _ i m  I 3-8 , Roche g l 3— 8 ‘‘ vu,,,t u _ ,’H p1 3-8 -

Roche I 0— 3 uu Roche p s I  3 8  m c  
~~~~~~ p l 8—I S --

Land Ca p a b i l i t y  Unit iV ew O 3 (IVe l ) consists of moderatel y ci ,” :  (20-36 i n c h e s ) .  m o d e r a t e l y w e l l  d r a i n e d , -c- ’~ er,nt,- ‘ u_
coarse , m e d i u m  and m o d e r a t e l y f i n e  t e x t u r e d  s o i l s  on g l a c i a l  t e r r a c e s , i n  a c i  i m m a t i c  .‘omn e I’ m ’. I” , 20 to  30 ‘c, m em , - n
p r e c i p i t a t i o n  a n n u a l l y .

The primary problem is erosion control , and the  secondary c m -- l Ien is flooding b y pond i nu _r u _ , G e n e r a l  l’ u_ , tIm e pond i ng e u_ --

pe ars as seeped areas on slopes or i n  s m a l l  d e p r e s s i o n s .  tlc c soils are well suited f cmr growing grasses , I ’ m ‘s- a , small
grains , alfalfa , - m u _ m r fr uits and g r a p e s ,  The l and  can be p r o t e c  t e d  a g a i n s t  d e t e r i o r a t i o n  u_ u_ u_-- nc r - s i  m c . and u _ m m - t i  l i t 5
and p r o d u c t i v i t y  can be m a i n t a i n e d , by qrowi u_ n g grasses and legu me s 4 to 10 yea r s , w i t h  I or 2 years c i s,’co uII i r , cin s . -r
grasses and legume s 5 to 10 years foll mm wed by cane fruits or grapes 7 to tO years , wit h winter ,u_ ve r crops bet-eu _ co
rows , Crop yields are moderate under a conservation management program . T I - soils are well s u _ m i t m m j t - - sprinkler irri-
gation , and u.uu _ c u _ l e m ’ c r m u _ u _ l  i r r i gation durin g periods cu _ f moisture deficiencies , ,,h mmre f e r t i l i z e r s  are u_used , w i l l  usuall y
increase cr01 y u _ e i l s  i -- near their potential. TIme rotations indicated above are adequate to prevent sedi— nr mu_ l ‘,cmu_ m r c e u _ .
to protec t soils against eros i on losses , and to protect water quality in the  streams,

— APP ~ APP 5, APP
MappIng Unit 

~~~~~ 
Code Happing Unit 

~J2~~ 
Code Mapp ing U n i t  ~J2o~ .i~~

C l a Ilae p sI 3—8 41203 Si n c l a i r  cy f u . l  8— IS 41203 Swantown I 8-15 41203
Eln ~ma I 8—I S um S i n c l a i r  s l n c c t t y  Icy 8—IS ‘‘ Wh idbey p sI 8—IS ‘‘
S i nclair p h 8-iS ‘ S i n c l a i r  u_ h o tty cI 3-8

‘.55



Land Capability Unit lVew l2 (iVe2) consists of soils with loam , s i l t  l oam and s i l t y  c l a y  loa m surfaces , and s i l ty clay
loam subso lls . and their substrata consIst of cobb l y and gravell y clay, and s i l ty clay dense basal t i l l ,  The soils
occur ott roll ing topography with slope gradients of 3 to 15 percent.

The primary management prob i e e u_ is control of eros i on and s ed i ment , and the secondary problem is wetness. These soils
are  w e l l  s u i t e d  fo r  g rowIng  g rasses , legume s , s m a l l  g r a ns , and wood c rops .  P r o t e c t i o n  a g a i n s t  s o i l  d e t e r i o r a t i o n  can
be ac~ omp t i s h e d  b y c rop  r o t a t i o n s  w h i c h  con s i s t of g r o w i n g g r a s ses and leg umes f or hay  and p a s t u r e  5 to 10 years , with
oats or other small grains -‘ n e 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 app li c a t i ons of manures and comp le te
cu_ e ru _ ercia l fertilizers. Spr inkler irri gation is fairl y well suit ed to these soils. Supplemental I r r i g a t i o n  durIng
periods of mois lure d e f i c i e n c i e s , where l e n t i l  i zers are used , m u _ i l l  u s u a l l y i n c r e a s e  c ro p y ie l d C to near their potential,
The above rotat i n n  u_. i l l  prevent sources u _ c f  sediment , and w i l l  h e l p to ma inta in the des ired water q u a l i t y  of the streams.

I POP ii APP 30 APP
Ma~ p in g  U n i t  

~~~~~ 
Cod e Happ i n g  U n i t  ~~~~~ Code Happ ing Unit ~~~~~ Code

Bow cI 8-15 41212 Bow sic t 8-15 41212 Mc Kenna I 8-15 4 1 2 12
Bow g I 3-8 B u_yum u _ i l  3—8 Stosu _ e l cI 8—1 5
Bow p 1 8- 15 ‘ Boa u _ i l  8-IS ‘~ mi fu _ a tcom s ilc c 8—1S
Bow I 8 - 1 5  “ Casey fsl 8-15 ‘ W h a t com  s i l - Mc Kenna 3—8 m u

Baum sic l 3-8 ‘‘ Case y I 8- 15 ‘‘ u _ i t  ccu_u_nu _ p l e u _ u _

Lau_ u_ d Capability Unit iV ew l4 (ive3) consists of moderate l y deep and imperfectl y d rained soils on old glacial terraces
with rolling topograp hy, Their slope gradients range between 3 and 15 percent. The surface soils are s i l t  loans and
s i l t y cla y loans , the subsoil s are l oams and silty clay l oams , and the substrata are cemented basal t i l l  consistir y of
g r a v e l l y sand y loam , g ravell y clay loam or g r a v e l l y clay,

Stabilization of u _ oils against erosion is the primary management proble m ’ , and wetness is secondary. The soil erosion
and u_ edi ’nme u_m t hazards can be reduced and soil t i l t h . moisture-holding capac i ty, and crop y ields can be improved by grow-
ing grasses and legumes for hay and pasture 5 to 10 years , wi th small grains 1 year a-  a cleanup crop. prior to re-
establish i ng desired grasses and legumes, Crop y ields are moderate under a good conservation management progra- u_ .
Crops respond well to applications of available manures and comp lete co’mmm ercia l fertH izers. Sprinkler irri ga t io n is
f a i r l y  s u i t a b l e  for these soIls , considering their ‘moderate .uater intake rptes and water—holding capacities in the

usable soil pr ofIle. Crops respond well to irrigation during periods of moisture deficiencies , and where fer t i l i z e r s
are use d , cro p y ields may approach their potential. Crop rotations indicated above are adequate to contr ol erosion
and to reduce stream u_ ed i m m u_ ent s and p o l l u t i o n ,

it AP P - - A P P  u_ ADP
Ma pping Unit ~~~~ Code Mapp i n g U n i t  

~~~~~ 
Code Mapp in g Uni t  

~j~ 25, 
Cod e

C l oquallum u _ i l  8 -15 4 1 2 1 4  K i t s a p  u _ i l  8-IS 41214 S q u a l i c u n  g s i t  8-15 4 1 2 1 4
Cl o qua llum u _ i l , 8—15 ‘ K i t s a p  u _ i d  8- 1 5  ‘‘ Squa Hc u_m -’ u _ i l  h -I S

u _ l u _ a l l o w  L db ouu _ ’tty n i l 3 - 15  c, Squ al ic u_m c”u_ u_ l u _ i l  8-IS
C l o qu all u u _ ’u _ u _ i d  8-IS ‘‘ Q u _ m i l c e n e  s i c l  8-15 ‘ mi i l k e s o n  I 8-15
K i t s a p  p I 8 - I S  “ S qua h i cc u _ ”m -Al de rwo rm d 8-15 u _ . m i l k e s o n  u _ i l  8- 15
K i t s a p s i l — i n d i a n o l a  8—IS ‘‘ s i l  Prach er u _ i d  8—IS c-

u _ I complex Squa l icuu _ mm g y i l  3-8

La nd C a p a b i l i t y  U n i t  lV eu ’m2� (lVe ’m) co nsists of moderatel y dee p and deep, moderately u _ -c ell and imper fectl y drained , gla-
cial terrace so ils , ove r l y i ng cemented glacial basal t i l t , The so i l s  occ ur on s l o p e s  r an g i ng between 3 and 15 perce nt.
TheIr surfaces consist of medium and coarse textures which are s i l t  loan , loa n , gravell y loan , fine u_ and y -u_am ’ and
g r a ve l l y sand y loam . Their subsoils consist of coarse , moderatel y coarse , and moderatel y fine textures which are grav-
e l l y sand , gravell y sa n d y loam , sa nd , and g r a ve l l y clay loam.

Sta b i l i z a t i o n  of soils against erosion is the primary proble m , anut wetness is the secondary problem. The soil s are
w ell suited for grrv .ming grasses , leg umes , s u _ ” all grains , and wood cu _ ops. The soil erosion and sediment hazard can be
reduce d , and soil t i l t h , moisture—holding capacity. and crop y ields can be i-cu_proved by growing grasses and legumes u_mr
hay and pasture 5 to tO years , with small gra ins for I year as a cleanup c rccp , prior t -~ r e e s t a b l i s h i n g  desired grasses
and legumes. Crop yields are moderate under a good conservation nnana u_mm’ ment pro gram. Crops respond well to applica-
tio ns of available manures au_md com p lete c ce,u_m ’u_erc ial fer til i z e r s ,  Spr i c mk l er i r r igation is f a i r l y well suited for u _ oils
of this group during period s c:u _ f c’coisture deficiencies, Crops resp -u_ nd well to supp lemental irri gation , and w i t h f e r t i l i -
zers , yields may approach their potential ,

30 APP APP APP
Mapping Unit 

~i2E~ 
Code Mapping Unit  ~,j,~u _ - e  Code Mapp ing U n i t  

~~~~~~ 

Code

A l derwood l u _ I 3-8 1.1222 Alderwoo d psI shallow 3-8 41221 Roche p l 8 -15 4 1 222
Alderwc ,od fsl 8-15 ‘ ‘  Alderwood p sI sh ell o w 8-1 5 “ Roche I 8-IS
A l derwood p1 3-8 “ Bonarth l u _ I ‘mf - 15 ‘ Roche u _ tI 8-15
Alderwood gI 8-15 ‘‘ Cagey psI 8-15 “ Tenin o gs l 8-IS
Plde rwood gs l m  3-8 ‘ Cagey u _ i l  8-15
Alder wood gsl 8-IS “ Kapcxasin p l 8-IS

Land Capabil ity Unit IVesO6 jve5) consists of moderatel y deep and deep, somewhat excessivel y d r a i n e d , medium and
c oarse textured g l acial outwash soIls on slopes u_ m hic h range between 3 and 15 percent, The soils have s i l t loa m , u _ m u _ as-
e l l y slI t loam , and gra ve l l y sand y loam surfaces, Their su lu _ so il s c onsist -u _ f g r a v e l l y sands and gr a v e l l y l oans over-
l y I ng gravell y sand substrata .

S t a b i l i z a tion of so i l s  against erosion , and - ‘ -.u_ i ntenance c c i  soil s tructur r ’ , ar e the primary problem s . the so i l s  au _ c
w ell sui ted for growing gra sses , legume s , u_ u _ mu _ all d r a i n s , and wood crops. The y are best suited for grm v ’u _ in g grasses and
legeami e s for ha y and pasture 5 to 10 y e a r s , wIth sma l l  g r a i n s f o r 1 year as a cleanup crop prior to rees ~ a b l i u _ h l n g  the
desired grasses an d leguu _mne s. Crop y iel ds are moderate to moderate l y low under a conservation managemert prcu _ d l na - n .
Howeve r , the crops respond well to applIcations of available manures and c cesp le te n ccem m en ci al f e r t i l i z e r s ,

2-5 m



La nd C a p a b i l i t y  U n i t  iV e sO6 (1Ve 5) (Con .)

Sp rinkl er irrigation i s  w e l l  s u i t e d  to these u _ o i l s , and s u p p l e m e n t a l  i r r i g a t I o n  d u r I n g  pe r Iod s of m o i s t u r e  d e f i c i e n c i e s ,
where f e r t I l i z e r s  are used , w i l l  us uall y in crease crop y ields to near their potential.

5, ADP 5, APP 30 APP
Mapping Unit ~~~ Code Mapp i ng Unit  

~~~~~ 
Code Mapp i ng Unit 

~122~, 
Code

Barne s ton u _ i l  8-IS 41306 Barnl’ iardt gs ll 8-15 41306 Corki nda le I 8—IS 41306
Bar nhar u_ d t p si 8—IS ‘ Cor ki ndahe I 3-8 ‘‘ K i c k e r v i l l e  s l l d u _  8 — 1 5

Land C a p a b i l i t y  U n i t  lV e s O 7  ( l V e 6 )  c o n s i s t s  of m o d e r a t e l y  d ee p ,  w e l l  drained , g rav e l l y, moder ate l y coarse textured soils
on low terraces with slopes which range between 3 and 15 percent, Their s u r f a c e s  c o n s i s t  of l oan s and gr a v e l l y  l oamy.
Their subsoi l s are strong l y acid , fir m , gravell y, an d very gravell y loa my , which overlie very gravell y, cobbl y and bowl-
dery loans and sands,

S t a b i l i z a t i o n  of s o i l s  against erosion and maintenance of u _ o i l  s t ructure are the  primary management problems. The soils
are well suited for growing grasses , legu mes , sm a l l  grains , and wood crops. They are wel l  s u i t e d  for growing grasses
and legume s for hay and pasture 5 to 10 years , w i t h  sm a l l  grains for I pear as a cleanup crop, prior to reestablishing
grasses and leg i .a’ mue s. Crop y iel ds are moderate to moderatel y lou_u under a conservation -nca nacy nu_m ’mr~ t progn au_ ’u_ . TIm e s o i l s
are f a i r l y welt suited for s p r i n k l e r  i r r i g a t i o n  d u r i n g  period s of moisture deficiencies , and supp lemental irrigation ,
where f e r t i l i z e r s  are used , w i l l  u s u all y increase crop y ields to near their p o t e n t i a l .

3 APP Pc AP P APP
Mapp ing Un i t  ,~j,2gg, Code Mapping Unit ~~~~ Code Mapp ing Unit 

~~~~ S2~
N e s i k a  I s o i l s , 3—8 4 1307 Sol Dud p t -  8 — 1 5  1307

undifferentiated

Lan d Capability Unit lVesO8 (ibe7) consists of moderately deep and shallow , moderatel y well drained , moderate l j coarse.
and u_ne d i u,,n textured p1 aci at terrace soils overl y ing dense, cemented g l a c i a l  t i l l .  Slopes range be tm u _ e e m 3 and 1 en -

cent. Their surfaces consist of gra v e l l y  san d y loam and gravelly l oam which have an acidity rang ing betmu_een ph I a n d
6 .0 .  T h e i r  s u b s o i l s  c o n s i s t  of gra v e l l y 5an ~

’y loam and g r a v e l l y loam cc s er l y ing dense  c e m e n t e d  g r a v e l l y san d y ‘ca - c gla-
c i a l  basal t i l l .

Management problems are the control cml erosion and sedimentation , and maintenance of so i l structure and productivit y,
W h i l e  m o s t  of these  u _ o i l s  a re  used  fo r  the  p r o d u c t i o n  of wood crops , and w a t e r s h ed p r c m t e c t i o n  fo r  r e s e r v o i r s , th ey a r e
suited for growing grasses, legume s, sm a l l  grains , and wood crops. Where used lu _ u _ n a gr i culture , the soils cam be pro-
tected against erosion and de t e r i o r a t i o n  b y g r o w i n g gr a sses  and l e g umes f or 5 to 10 years , w ith small grains for I year ,
prior to reestablishing the d e s i r e d  grasses and legumes. Shallow s o i l s  w i t h  l i m i t e d  w a t e r — h o l d i n g  c a p a c i t i e s  cause
severe l i m i t a t i o n s  fo r  s p r i n k l e r  i r r i g a t i o n ,

‘I APP ‘3 APP 1, opp

Mapping Unit 
~~~~~ 

Code Happing Unit 
~~~~~ 

Code Mapp ing Unit 
~~ u_~U e Co de

Sk iy o u g I - - 3-8 41 308 Ski yo u p h 8-15 41308 Toku l psi fl -i S 413 3 8

Land C a p a b i l i t y  U n i t  iVe sO 9 (1Ve8 ) consists of moderate l y deep, moderatel y fin e textured s o i l s  overl y ing cn ”,m mm trcci gla-
cial t i l l  and com pact sands or bedrock at 40 to 48 inches. They occur on old up l and terraces , with s I - c u _ u _ es ra’ g i u _ m u_ u_ be-
tween 8 and 15 perce nt , Their surfaces consist of medium to strongl y acid loam , grav e l l y lo am , s i l t  loam , and fine
sandy loan. Their subs o ils dO nu _ i st of loam , s i l t y clay loa m , and gravell y sand y loa m over c o m p a c t  to s t r c m u _ u _ c u _  l y cem ’n m,”mt e d
sand y loan , g r a v e l l y sand y I ccan ” . , or f i n e  sand y l o a m ,

Management  p r o b l e m s  a re  e r o s i o n  and s e d i m e n t a t i o n  h a z a r d s ,  and m a i n t e n a n c e  of s o i l  s t r u c t u r e  and productivity. The
u _ oil s are well su i ted for growing grasses , l eg umes , sm a l l  g r a i n s , and wood crops. Conservation measures necessary to
protect the s o i l  a g a i n s t  e r o s i o n  and s e d i m e n t  h a z a r d s  i n c l u d e  g r o w i n g  g r a s s e s  and l e g u m e s  f o r  h a y  and p a s t u r e  5 to 10
years , with oats used as a cleanup crop prior to r e e s t a b l i s h i n g  d e s i r e d  g r a s s e s  and l e g u m e s .  The u _ o i l s  c u _ ru’ well suited
for s p r i n k l e r  i r r g a t io n , and supp l e m e n t a l  i r r i g a t i o n  d u r i n g  per i ods of m o i s t u r e  d e f i c i e n c i e s , where f e r t i l i z e r s  are
used , w i l l  usuall y increase crop y ields to near their potential.

3 APP it, APP c APP
Mapp ing Unit ~~~~~ Code Mapp ing Unit ~j j~~~ Code fl~~pp ing Un i t  ~~~~~ Code

C athcar t gI 3-8 41309 Piles I 8-IS  41309 Saxon si l  8-15 4 1309
Cathcar t p l 8-15 “ Pile s u _ i l  8-15 ‘ She l ton p1 8-IS
Cat hcar t I 8- 15 “ Nondb y I 3-8 She l ton gs 1  - 8-15
P i l e s  l u _ I  8 - I S  ‘‘ Nondb y I 8- 15

Land C a p a b i l i t y  Units l u _ l e s t 0 , II (ly)~~~ co nsist of moderatel y s h a l l o w , m o d e r a t e l y w e l l  and w e l l  d r a i n e d , mu_medium and
modera te l y coar se  t e m u t u r e d  g l a c i a l  t e r r a c e  s o i l s  on 3 Icc 15 percent slopes . in a climatic zone h a v i n g  18 to 32 mu_ c f - es
of prec i p it at ion  a n n u a l l y. Their sun  faces  are sand y loam or g r a v e l l y sand y loam,  T h e i r  s ubu_u_ m - s cons is t Of g r ave l l y
l u ~ -” , gravell y sandy l oan , or sand y loam , o v e r l y i n g  cu _ u _ u _ mu _ eu _ u _ ted basal  t i l l  of g r a v e l l y c l a y  loam and g r a v e l l y sandy loam ,

Management p r e m i e r s  incl ude the control of e r o s i o n  and r e d u c t i o n  of s ed imen t , and m a i n t e n a n c e  of soil stru cture and
product i vity. These s o i l s  a re s u i t e d  fo r  g r o w i n g  g r a s s e s , legume s , sma l l  g r a i n s , and wood drops. The conservation
measures required to prevenn i soil erosion and soil deterioration include growing grasses and legumes S to ID years .
wi th small grains I tc, 2 years to e stablish seedings. wu _ u _ u _ - u _ i han d use adequatel y pr o te c t s  the l a nd a g a i n s t ac ce l era ted
s o i l  eros ion , except b r  areas which f-u_use been recentl y logged. The u_ oils are well suited for i r r t gation , and supple-
mental irrigation during periods of moisture deficiencies , where fertilizers are used . w i l l  u s u a l l y increase crop
y ields to near their potential.

3 APP i, ADP APP
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San j uan , ps i , 8- i S  41 3 11 Townsend fs l 3-8 41310 Townsend sic 8-is 4l31U
modera tel y deep

c~~7 
-



Land C a p a b I l I t y  Units IVe u _ 1 3 ,  16 (,lvel O ) consis t of moderatel y’ deep, w e l l , and moderatel y wel l d r a ined  s o I l s  overl y ing
basalt . sandstone or schist bedroc k at 24 to 60 inches. Their slopes range between 8 and 15 perce nt. Their surface
te x tures consist of loan and s i l t y  clay loam , and their sub s oils consist of loam , shal y loam , clay loam and s i l t y  clay
loam o v e r l y ing bedroc k,

Management problems are e r o s i o n and s e d i m e n t  c o n t r o l , and m a i n t e n a n c e  o~ s o i l  s t r u c t u r e  and p r o d u c t i v i t y .  The s o i l s
are suited (or growing mu _ r a s s e s , legume s , s m a l l  g r a i n s , and wood c r o p s ,  Adequate protection against ac eterated soil
eros ion  and s e d i m e n t  haz ards , and m a i n t e n a n c e  01 soil structure , may be accomp lished b y growing grasses and legume s
5 to 10 yea r s , f o l l o w e d  b y s m a l l  g r a i n s  I year , to r e e s t a b l i s h  the  cover . Supp l e m e n t a l  i r r i g a t i o n  d u r i n g  p e r i o d s  of
mo is t u r e  d e ficiencies , where f e r t i l i z e r s  are used . i nc r e a s es c r op y ields to near their potential .

POP 30 APP ‘4 ADP
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~~~~~ 
Code Mapp ing Unit ~~~~ ,~~~~~~~ Happing Unit 

~J,2 , Code

fle isler shal y I 8 — i S  41313 Melbourne s ic l- - 8-15 41316 Schnorbush I 8-15 141313
M e lbourne I 8-1 5 41316 Ol ympic u _ i d  8-15 ‘‘ Jebo 1 8-15 41316

La nd C a p a b i l i t y  Units lV w sOi , 02, 03 (lVw l) consist of deep, coarse , and moderate l y coarse textured a l l u v i a l  soils.
T h e i r  s u r f a c e s  are loamy sand y and sa ndy loamy which o v e r l i e  sands and g r a v e l l y  sands ,  The f !o od h a z a r d  i s  severe .

Management problems are wetness , and maintenance of soIl productivity , This conservation man agenme ’n t group of s o i l s  i s
bes t  s u i t e d  for  g r o w i n g  g r a s s e s  and l egumes  for  hay and pasture, or trees for wood crops. Conservation measures suited
for  p r o t e c t i n g  these s o i l s  c on s i s t  of g r o w i n g  g ra s se s  and l egumes  S to 10 yea r s , with peas on u _ iiage corn I to 2 years
t o rees t ab l i s h  g r a s s  and le gume cover .  The s o i l s  are w e l l  s u i t e d  for g r o w i n g  cOttonwood for wood c r o p s .  They h a v e  low
wa ter-holding capacities and require frequent irr i ga t ion , however . dur i ng perio c s of moisture deficie n cies , ir rigation
i ncreases  c ro p y ields to near their potential,

30 APP ‘3 APP 5, APP
Mapp ing Unit ~~~~~ Code Happ ing Unit 

~i2E8~ 
Code Mapp in4 Unit ~~.225~ ~~~~~

K l ine u _ I 0—3 42302 Pil chuck fu _ I ’c 0—3 42301 Sultan Is 0-3 42303
hewberg u_ i 0-3 Puya llup Ifs 0-3 42302

Land C a p a b i i i t y  U n i t  I limasO5 (lVw 2) consists of deep . poorly drained soils with clay or silty  clay surfaces and clay
subsoi l s and s ubstrata. These circumstances contribute to co n t i n u i n g  wetness following floodwater recession .

Management problems are u_ aet mness , and maintenance of’ u _ oil productivity. The u _ oily are b e s t  s u i t e d  for  g r o w i n g  g r asse s
and l egumes fo r  p a s t u r e , and cane berries. Conservation measures required to maintain these soils in a moderate to
hig h state of productivit y i nclude growing hay and pasture 5 to 10 ye a r s , f o l l o w e d by cane berries 7 to ID years. The
u_ oils have severe limitations for irri gatio n; however , supp lemental irrigation during periods of moisture deficiencies ,
where f er t i l i z e r s a r e  used , may i ncrease crop y ields to nea r their potential.

5, APP ‘ APP ‘3 APP
Mapping Unit ~~~~~ Code ~ p pp i n g  U n i t  

~jpp~, Code Happing limit ~io2~ Code

Puget c- 0-3 42305 Puget sic 0-3 42305 Puya ll up-Pm ,u_qet Is 0-3 42305

Lan d Cap a b llit ~ Unit IVws06~~(jffy’y3j consists of shallow (12 to 20 inches deep), ve r y  poor l y drained organic soils made
up of peats and muc ks overl y i ng s i l t s , sa nds , c l a y s , and q u _ a v e l l y ma terials . Their q u a l i t y a f t e r  s h r i n k a g e  Ic ’ the min-
eral soil ‘m aterial depends upon the nature cu _ f the und erl y ing subsoil. These organic soils wil l  settle or shrink at the
rate of about mu _ mu _ mm i nch  cu _ er y ea r ,

M a n a g e m e n t  u _ c n ’ u _ I ’ l e m s  are ,u_ cem nes v , and eu _ a i u _’u_te ru_ an’u_u_cme of uofl  prod cu c i i e i iy. The soils are best suited for growing grasses
and legume s for hay and f d a — t u n e ,  However , u n t i l  such tim e as soil s e t t l i n g  hay reduced the thickness -u _ f the organic
layer Ic - - about 12 inc lu_ es , the soils are suited l u _ mr u_u _ a rcing vegetables and blueberries,

‘3 APP / APP - c APP
Mapp ing U nit ~~~~~~ Code ~~~~~~~ Un i t ~~~~~ Code Mapping Unit 

~~~~~ ~~~~~~~~

Carbondale muck . 0-3 42306 If if l e peat , shallow 0-3 42306 Spa l din p peat , 0-3 42306
s h a l l ow M i f l e  p e a t - B e l h i n m u _ f h, u _u_m -. 3-8 “ burned phase

Carbou,dale u_ u_ t uck 3-8 “ s i c l  complex Tacoma tu_ eat 0-3
Dupont muck 0-3 ‘ Sentiahmoo muc k , 0-3 “ Tacoma muck , u_ h allow 0-3
Mc Hurr ay muck 0-3 ‘ shall ow Tanu _ ,,mu_ peat 0-3
Mc14.urray peat , u_ hallow 0-3 ‘‘ Sem i ahmu _ u _ o o-Tanw au _ u _  0-3  ‘‘ Tammu’u_ acm peat , shallow 0-3
M u k l l t e o  peat  8-15 mu k - m c u _ ’ a t
Mu ki l t e o  peat, shallow 0-3

Land Capabilit y Units iVw sOl, 08 (IVw Lu) consist of moderatel y u_ hallow , poor l y drained basin soils , w itim iron cemented
subsoi ls and cemented or dense cl ay substrata. The soils occur on upland and terrace ba s i n u _  w i t h  slopes of less than
3 percent. Their surfaces cons Ist of learns , gravell y l u_ u_ am y , s i l t  loans , gra vell y sand y loams and loamy sands. Their
subsolls consist of Iron cemented sands overl y ing cemented sand or g lacial clay t i i l ,  They are sub jec t to flooding due
to pondlng during periods of excess precip itation .

Manageuruent problems are wetness , and maintenance c-cf soIl f e r t i l I t y ,  Where drained , the soils are suited for growing
gt asses , legumes , and smal l  g r a ins ,  Where undrained , they are suited for growing Reed ca narygrass and s i m i l a r  wetland
grasses. The s o i l  ,tructure and productivity can be maintained by growing grasses and legumes 5 to hO years , with 1
year of small grains 10 reestablish the grass and legumes. The soIls are onl y f airly well suited for supplemental
i r r i ga tion during periods of u_m oIsture d e f i c i e n c i e s .  irrigation , alo ng with the use of fertIli z ers . may I ncrease  c rop
y ields to near their potentI al .

‘5, APP 30 APP 30 APP
Mapp in g Unit 

~~~~~~ 
Code Mapp ing Unit 3jp~~ Code Mapp ing Unit 

~~~~~~ 
Code

Edmondu_ Is 0-3 42308 Ku _ m u_ h gsl 0-3 42308 Schoumley I 0—3 42307
Ru _ cu _ h ph 0-3 “ Koch s I l 0-3



Land Capability Units iVwsO9. 10 (lVw 5) consist of poorl y drained , moderatel y fin e , and fine textured terrace and up-
la nd basIn soils overl y i ng restrictive l ayers at depths of 20 to 30 inches, The soils are subject to flood i ng b y pond-
ing during periods of excess precipitation,

Management problems are wetness , and maintenance of soil SI r c d m  tune and productivity. The u _ oils are suited for growing
grasses , le gueues, and small grains. They are fairly w ell suited icc s p rinkler irri gatio n , and supp lemental ir r i gation
during peric cu _ I s cc’ moisture deficiencies , where ferti l izens are used , nu_ a y increase crop y ields to near their potentia l.

5, APP 3, APP ‘u_i APP
Mapp ing Unit ~jpg,p, Code Mapp ing Unit 

~~~~~~ 
Code Mapp ing Un i t  

~~~~ Co de

B e l i i nghan c 0-3 42310 [veru_on cI 0-3 42309 Aced c 0-3 42310
B e ll i ng han s i c  - 0—3 “ McKenna g I 0-3 ‘‘ Reed u _ i d  0-3
B ell in gh aumu_ si cl 0-3 “ Mckenna u_jc l 0-3 ‘ Skag it u _ i d 0-3 ‘‘
Buckl ey cI 0—3 ‘ McKenna I 0-3 ‘‘ Thornton c 0-3
Buckley I 0-3 ‘‘ Orti ng sts l 0-3 ‘ Thor—ton s ic l 0-3 ‘‘

Lan d C a p a b i l i t y  Unit IV W u _ t I  (hVw 6) consists of “u _ d dci e r .ut u _ ’ i y shallow to sha ll c rc , poorl y drained and i-- c~c r rf e c tl y drained ,
mediuunm , u_m od erat e l y f i ne , and fine te stune d up la nd terrace soils , on slopes ccl less -than 8 percent . Th e i r  s u r f a c e s  con-
s i s t  of loam , grave ll y loam , s i l t  loam , s i l t y  c l a y  loam , and n i n e  sand y loI m . with an a d i - i l t y  of pH 5. 1 to 6.0. Their
su bsoils consist of dense p la s t i c  clay , s i l t y  c l a y  loam , or loa m , a nd t h e i r  substrata are dense p l a s t i c  clay , s i l t 1
c l a y , or s i l t y cla y loam. These soils are subject to flooding b y p o n d i n g .

Manage ment p r o b l e m s  are w e t n e s s , and main — ten au _ mc u_ o u_ soil str ucture and p r o d u c t i v i t y. The soi l s  are best s - c i t e d  for
u_ gro w ing gr asses , l egumes , sma l l  g r a i n s , and wood crops . Conservation measures necessary to m a i n t a i n  t h e s e  s o i l s  in-
clude grass and legume cover for 5 to 10 years , wi l l’ small grains for I year to reestab t ish a grass and legume e ver ,
Supplemental irrigation during periods of m o i s t u r e  / - f  i d i e n c i e s , wh ere f e r t i l i z e r s  are used . may increase crop y i e l d s
to near their p o t e n t i a l ,

30 APP 3, APP /, APP
Mapp ing Unit 

~J2p! 
Code Mapping Un i t  ~~~~~ Code Mapp ing ‘J r u _ i I  

~J .2E3, Code

Bow I 0-3 42311 Bow gl e 0—3 42311 Casey I 0—3 .13 11
Bow I 3-8 - ,  Bow u _ i l  0-3 “ ‘u_ l aber s i cl 0-3 ‘ ‘

Bow I , sha l l o w  0-3 - ‘  Bow s i l , s h a l l o w  0-3 “ Kop iah I 0-3
Bow l - B e l h i ng h aumu_ 3-8 ‘ ‘  Bow u _ i l , shallow 3-8 ‘ Kop iah u _ i d  0-3 - ‘

s i t l  ccrup lex Casey (u _ I 0—3 ‘‘ Kopiah u _ i l  0—3

Land C a p a b i l i t y  U n i t s  lVw sl 2, 13 (lVw 7) consist of moderatel y deep. moderatel y w e l l  drained . mode ratel y fine Ir .tured
soils overl y i ng cemented g l a c i a l  l acust n ine substrata m a t e r i a l . Their surfaces consist of s i l t  loamy a— I  s i l t y  clay
loans which have an a c i d i t y  of pH 5.6 to 7,3, Their subsoi ls consist of pla s t i c  clay loans and s i l t y  clay lo ans ,u _ r m i : b

o v e r l i e s t ic ky and p l a s t i c , de n se l y demented , s i l t y  cl ay loam an d clay loa m .

Management problems are wetness , and maintenance of soil s t r u c t u r e  and p r o d u c t i v i t y .  The soils can be sta b i l i z e d  and
their productivity and soil structure maintained by f o l l o w i n g  a rotation mu _ I gr -ru _ i ng hay and pasture 5 ‘o 10 years , w i t h
small g rain s I year as a cleanup crop prior to reestab l i s h i n g  desired g r a s s e s  and  l e g u m e s .  Crops  ] r e c w u _ d  upon these
s o i l s  respond w ell to a p p l i c a t i o n s  of barnyard manure and ~m cc’r c ,-r c i a l  f e n t i l i z e u _ s .  Supp l emental i r r i g a t i o n  d uring pe-
riods of deficient moisture . where fertilizers a r e used , w i l l  u s u all y increase crop y ie l d s  to near Il’m’i r potent i al.

3 APP u_, A PP 1 APP
Mapp ing U n i t 

~j~g5, 
Code Ma pp ing Unit ~~~ pg~ Code Mapp in g Unit ~~~~~ Co de

A g n e w — E l w h a  u _ i d  0 — 3  423 13  C b o q u a l l u m  u _ i l  3—8 ‘c231 Kitu _ ap s i c l 0— 3 42312
Agnew s i c l  3-8 “

Land C a p a b i l i t y Unit lVw sh 3 (IVw8) consists of moderatel y dee p, moderatel y well drained , mo d e r a t e l y c - d a m - sr te mu _ tuned
soils on cemented g l a c i a l  t i l l  terraces , with slo pes which are generall y l e s s  iha u _ n 3 p e r c e n t ,  T h e i r  s u r f a c e s  c o n s i s t
of u _ i I t loam , l oan , gravell y loam , gra vell y sand y loam and fine sand y loam u _ - u _ i l k  an a c i d i t y  of pH 5. 1 to 6.0. Their
subsoils Consist of gr av e l l y sand y loan overl y i ng gravell y sand y lu _ u _ au _m n cemeu_ u _ tu _ ’ I g lacial t i l t  substrata, The soils are
subject to seasonal water tables in their p r o f i l e s , and ponding of low areas , during periods of ev ccss precipitation .

Management problems are u_ae t ne’.s , and maintenance of soil structure and pr o ductivi n u_ - , Conser vation m ce , u _ ccu_ ’ c” required
are crop rotation and l and dr a i n a q e ,  Land drainage can be .u_ e cce ip l i s h e d  b y l i gh t  l a n d  s m o o t h i n g  and t i l e  d r a i n s  to low
wet a reas .  The soils are suited for growing grasses and l egume s w i t h  r o o t i n g  d e p t h s  of l e s s  t h a n  20 to 30 i n ’ehes,
They can be adequatel y protected ag a i n s t  deter iorat io n of product id ty and structure b y l c d  low in g a ‘ - i , u _ m i o n  of qr ms-. i n g
grasses and legum e s 5 to 10 years , h o l lowe d b y I year of s— m , m l l  grains to r e e s t a b l i s h  l u _ ’ s c r e d  grasses and legumes
Crop s respond u _ cell to r r c i a u _ i O n  during periods of de flc ient moisture , and . with applications c - f manure and cou_ ’n i’ iete
e camrue rci al fertilizers , crop yields ma’y approach t h e i r  p o t e n t i a l .

/ ADP / APP c APP

Mapp i n g  U n i t  
~~~~ 

Code Mapp in g U n i t  ~~~~~ Code Mapp ing U n i t  ~~~~~ Code

Alderwood gsl , 0-3 42343 Bozarth fsl 0-3 42343 Swantow n I 0-3 42343
shal low Sux ant ow n ‘~ l 3-8 ‘‘ Whidbey gs l 0-3 --

Land Cap a b i l i t y  U n i t s  If u _ O l, hO , 1 2 (lV s l ) consist of - .u_uewhat u _ ’ n c m - s u _ v r l y drained , moderatel y deep and Ju _ -m ’ p, coarse
and modera t e l y coarse tex tured g la c i a l  outwash soils , on slopes u _ u _ f  l e ss than IS perce nt grad i e n t .  Their surfaces con-
sist of s i l t  loam , loam , and f lu _ s e sa ndy loam , su _~m~ a re g r a v e l l y. Their a c i d i t y  ranges between pH 5. 1 and 6.5. The I r
subso l is  cons i s t of gravell y sands and loamy sands.

~ ‘S1l



Lan d Capability Units lV sOi ,u_ 1O u_ 12 (I vs 1) (Con .)

The p rima ry management pr c c h l e -  Is maintenance c m l  s o i l  s t r u c t u r e  and u_ ’ r - cdc en u t i v i t y .  The so i l s  are suited for growin g
grasse s , leg umes , sm a l l  grains . P u _ l u _ l u _ u _ c ’ s. st rawberries , cane f r u i t s .  au _ u _ u _ i wood crops, C u _ mn s er v ati o n measures r e q u c r e m l
to maintain soil structure and productivity dons lu _ I  ~ g r o w i n g  J u _ u _ s e’, and legumes 1 ’ - u _ hay and paslure 5 I cc 10 years ,
w i t h 1 .-m - .mr u _ u_f u _ mall grains as a cleanup crop prior to rees tabI l u _ l u _ i nn 9 desired g r a s se s and leg umes - g rasses and l egumes
for hay and pasture 5 to tO years , wit h oats (on I year as a cleanup crop . and strawberries 3 1 cm 4 years~ grasses and
legumne s 5 to tO years , with cane fr u i t s  7 to 10 years and annual cover drops between rows of cane fruits , or g r asses
and Ieq cu_ m’u_e s 5 to 10 years , small grai ns I year as a cleanup crop, mmc i potatoe s or vegetables 1 to 2 years. Supple-
mental irri g ation during period s u _ u1 m o i s ture u_lu- I iu _

~ iu ’nc ies , where ferl it Lu_ ens are used , nay increase crop y i elds to
near their potential .

- APP ‘u_C APP 7, APP
Mapp in g Unit ~~~~ Code Mapp ing Unit ~~~~~ Co de Mapp in rj U n i t  

~,!225, C’md e

B ar u_ m’ ton g fs l 0-3 43001 indianola l u _ I  3-8 43001 Snakn ’lun cost 0—3 .3010

Ba rm u _ m’sto n u_ f ’ ,I 8-15 “ Ind i anola u _ I 0— 3 ‘ Snoqua l- m ie g l 3-8 1.3001

Banneston gsI 8-15 ‘ ‘  i ndiano l a u_I 3-8 “ Sot Puc p l 0-3
Barnes t ccn u _ i l  3-8 ‘ Ind i anola u_ I l  3-8 “ Sol Puc ‘f u _ l 0-3
Barnhardt gsl 3-8 “ Lyu_ ’ndeu_n p l 0-3 Spanaway p u _ I - 0-3 43010
Car lsbong qI 0-3 5331 0 Lynden p1 3-8 Spana cuay psI 3-8
C - n  ~Jn daIe I 0-3 43001 Lynden psI 3-8 u _ u Spanaway psI 8-IS
Cresc ent q i 3-8 ‘‘ Lynden sI- - 3-8 ‘ Townsend I 3-8 -
l c m . m e t t  g I 0-3 ‘~ N ational pumicy I 3—8 430 12 Townsend p l 3—8 - .3 11 0
Eve rett g I 3-8 ‘ ‘  National pu m icy u _ I - - 3-8 “ Townsend sI 0-3 43010
f s e u _ r t t p l 8-IS “ Nept une u_ I 0—3 43001 Tuu_nsuater fs l 0-3
Grove 4i 0—3 ‘ fl isqua l t y Is 3-8 4 3010 Tun sa aten  I f s  0 -3
C r c c s e  p1 8 - 1 5  Ragnar lu _ I  3-8 43012
Or  ‘dC u _ I l , i u _ .  i n  u_ cfm .mse 0 — 3  ‘‘ S m i t h  C r e e k  g I 3—8 43001

Land Ca yu _ m b i l l  ty t in ’ i t s  lV s e OS,  1 1  , 13 ( i V s 2 )  c o n s i s t  of somewhat  e x c e s s i v e l y d r a i n e d , e e p ,  co a r se  t e u l u r e  g l a c i a l  out-
.zash u_ c’ iI s on sio~

u_ u_ u _ s ranging between 8 ,’u_ nd 15 percent gradient. Their surfaces consist of sand y loa m , ‘ i n c  s a . m d y  I - - cu_c ,

a-- I u_ n-p sand , s ense are gravell y, Their sub soil s and sub strata Consist 0~ loamy sen d ~u_ ’m~I sand. nfe e i r ac i m l i t y r a n u_ -gep

‘me t ,’ueen ,e,” 5.5 and 6.5,

ux .,’- ,.qe -.eu_u_ t yr -t Ie -’ ’, are maintenance of soil productivity , and erosion and u _ e d i - ’ m u _ - m c  n c o n t r o l , The soils are su ited for
qr ~~

x i . u _ di g r a s s e s , i ’- , ,u_u _ ’m rs , a l f a l f a , s -u _ u _ il yr - i n s ,  and wood c r o p s .  The c o n s e r v a t i o n  m e a s u r e s  u _ nc - ,m u _ i r e - 1 to pr , m t ect tIn e
s o i l  a g a I n s t  f e t e  iorati o n and erosion consm sl m l  g r o w i n g  -u_ c a ssu _ m s and legu m e s 5 to I D  y e a r s , d u _ i t h  1 -y e a r  of s m a l l
,ra m ’ns to reestabli s h the desired ~r ,u _ ’ ,u_cs and legumes. Supp lemental i r r i gation duri n g periods cml moisture deficiencies .
whe re f e r t i l i z e r s  are used , —a g I’m rea r c ro p y i e l d s  t d c ’mm u_r  I n c m - i r  p ’ e n u _ ’ n t i a l .

5, APP - APP AP P
M a .- .- m’c g limP i t  

~~~~~ 
C - u _ u_ic ~~~~~~~~~~~~~~ ~~~~~ 

Code 
~~~~~~~~~~ ~±2i-e ~ ooiio,

I nd i avol a fs l 8—I S 43105 Lynde’s gsl 8—15 43105 Ragnar fs l - 8 — I S  , 3 i  1 3
inu _ d iu _ n nola I f s  8—IS “ Lynden v i  8- 15 ‘‘ Sn ,c ku_ - l an’ cos l 8-IS
I ndianola Is 8-15 ‘~ Ly’m t air l u _ I  8—IS Tun’s.caten I t- , I f — l 5  - ,

i’ nd i a nola u _ i 8-15 ‘ ‘ N i s q u a l l y Is 8 - I S  4 3 1 1 1

Land Capab I I I  I~ Uni t’ ~~~~~~~~~~~~~~~~~~~ consi st of -‘m odem u _ I c  deep, moderatel y cu_ u _ i l  d r a i n e d , der a t e  l y c o a r s e ,  au_ n d

‘moderatel y fine te en h u _ c - -i ccc - a I ten race s o i l s  -d y er l u_ ’ iC9 - em- -u_ rn tm ”u_ g l a c i a l  t i l l  u _ a b c  I r a  t a - Sl o p e s  r a u _ c o mm b e t . -. vend 0 u’ I 8
p e r c e n t .  m n-i u_ sur faces cons ist c , f  dIr ,,s r l I~ sand y loans , stony l u _ u _ au _ ms and g r a v e l l y s i l t  l o a m y  .- . u _ I c  an a c i d i t y  ‘ m m  i’ : I’

r anges  b e t w e e n  pH 5 . 1  and  6 ,0 . T h e i r  s ub - .c , i ls  c u _ , n s i u _ t  -- ~ gravel l y sand y he,,-’ f l u _ mr sand y Ic ’a ” . and s i l t y  c 1e u_ p  loam

overl y ing cem ent ed substrata .

lu a’aimlC”n .’’l problems are u_ ,- ain u _ te nm a n- c,r of s o i l  productivity, and .- cnml ne su _ . The soils are ‘ u _ i n c  n , m r  Irowing grasses , l eg—
u_ame s , small grains , cane fru i t s , and wood c r m d p c s . Conservation measures necessary to , m - lu _ cd t l u _ c  soil and main l air m its
‘ “lu’ t i- c ity Consist of growing grasses and le-munes 4 tm 10 years. ..i th I year of sm a ll q rairu_s . or grasses and legumes

en ‘a 0 u_ u_ - ,u_ m ’5 , w i t h  caine f r u i t s  7 to ID years . S u p p l e ” u _ r ’ m l a l  i r n i - u _ , m I  ion during pe ri u _ Td’lu _ c I m o i s t a r u _ -  Ic’ f i c i m ’’m , ies , - n - c e
fert l l c , . e s  are used , may i ncrease drop y iel ds to near ‘hu _ ’ir c c c t u _ ’ ’ I i a l .

5, APP u_ APP ADP
Mapp ing Unit 3j~~~ Code N1~ u_~,j ~J’m~~~ 5 I j,u_~~m Code M 0 j 5m ”~ j ~~~~ Ii ~ o,

A lderwcmod -u_ u _ i  0-3 53209 Shelton gsl 3-8 43209 ab i  fh. -- u_ - p sI 3-8 4 3 2 u _ m - c

Alderwood p s I  3 -8  ‘ SinclaIr gs l 3-8 43206
Roche stI 3_ fl “ Squal I , u_n g s i l  0-3 43209

Land u_LatH lu _ I L Units Vwsjt anmi ldluas0 2 (VwI) consist en1 ve-y poorly drained basin u _ c u _ l i p  -u_ I ’Ll ’ occur hehind r il, u_ ,c ’, in

- as I ’m he.n c u_ c a reas ,  These u _ u _ u _ i Is have a hi 1h u en t ,’r table tb - I ‘ ‘-n m a ins m u _ e a r  I mm ’ s u r  I., , e dun ing mos t c u _ I u _ he p u _ u _ a r , lfc m ’g

li e w i t h i n  a few hundred f u e l  c~~f areas covered by t i d a l  waves, Cu’, a re s u l t , u _ f m , ’  l ower p a r t  c d t I m” u_ ’d l u _ I c  is a lfe cted
f-p s a l t  wat e r , The soil s ur face layer’ u_ re -i - mr in color , and u _ v u _ n t  i r m -.- ma r’,u_ ’ u _ ’  ‘ l u r e d  sc’ u_ I i - - u _ - u _ u _ I s  Ifm ,u_ I u_ ’’ te’ m -I I -  d e p t h s

, f “mans f e e t .  The vegetation cu _ u_ r u _u_ i s i s  of u_ ed ges , reeds mmd d i r . m - , ’,u_’’ . l h , u _ l  I c c l r r a t e  s a l t  u. ,u_ le d - M u _ u _ s t  cu_ f  the area is
d Ie .

i’h’r primary management proble m Is t h e  very wet condi ticu _ n c 1 the u _ - u s  . - u _ hl u _ b l i m i t s  thm ’ iu _ u _ s u _ ’ to arowing vegetation that
c c ,  i d e u _  w i l d l i f e  protection . The areas are best suited f u_ ,r I fc~ d e v e l o p m e n t  of w i l d l i f e  u _ u _ m s  u_ -u _ sn’ s . In su_yu_u_u_ ’ p h aces .

I Im I t C u _ l grazing ‘u p m  mc t iced dur ing periods of below-normal prec p I tat ion. The s c u l l s  a r e  too w e t  and s ‘u _ I ty for other
use s ,

0 ADP / APP T- APP
Mapping U n it )tL2~~ 

Cu _ u_dc u_31f~~~~im d , I S L I  ~j5~~~ Code Mu_ fp1 din y U n i t  
~~~~~ 

Code

A l l u v i a l  u_ u _ au _ u _ ple a 0-3 5232 1 Hovde I 0—3 62302 floyde 5 0—3 E’2302
lfovde ps I  0-3 ‘ ‘  Hmmvdr I s  0-3 5 2 3 2 1  Hovde s i c I  0 -3  5 2 3 2 1

u _ Il



lanul Capab u ~~~~~~~~~~~ IeslS u_ 19, 22 and . 1 , 1 3  u_,~ jel ) consist u ’ deem , somewhat u _ mud r u _ s  i v e l y d r a i n e d , mod er a t e l y - ‘ u _ a u _ s e
and cm u_ ar ’ ,e teuc t u_ cred , u_ I - u _ c’ i al menum tw as h term- .,- ,- u _ u _ c i l s  on ru _ c u ing and h i l l y topograp hy, w ith slope gradients bet u_u .eeu _ u_ El a u _ c-I

30 percent. The s u r n ,u , u_ water runoff i s  n ‘ m mmc m to rap id , and the u _ ’ r .c ’, c - u _ n  hazard is severe.

M an aqem m e n t  p r e . t u _ I e m u _  are e r o s i o n , an d soi  I ‘ u _ r u _ u _ u _ c u_ fm l i n e s ’ , ,  W !nene cleaned , lIce soi Is are u _ ui ted fccr prow imp g rasses ,
I eciceme . . .. wu _ u_u u_ ..’ u _ u _ - m u _ u s. t’5cm ’ I au _ nd should tm’  u _ i  n i uuu u _ c - I  - c u _ u _ I p to the m’ . l m ’  ci necessary to u-u _ tab I ish or nees l u_ lu _ I i u_ h grass
.me I In ’ ~wne ccc s er , Eros ion au_s d drouqlu_ tines ’, -cake t l ’ u _ ’  ‘ u _ cl  Is bet ter s u _ u _ i l u _ - I f - u _ c  per- ’ ,.neu_ n I ~ .- l u’ ‘.u _ u I on or pasture , wood
crops. u Id I I fe . and re cu _ m u _ u t u _ c ’m.u I u_c s,.,. than l u _ u _ n ’  r i  u _ t m - u _ n  c r c c t u _ l a n d .

30 APP 1, APP 2, APP
M.upp mu g t i m - i t  I c .~.c Code 

~~~ 
i - , - H ’ ’  ~~~~~ 

Code ~~~~~~~~~~~~ ~,i22~ 
Code

Ba rneston i 1sI 1 5—30 1 1 3 1 9  F i t c h  ‘ u _ s i  8 — 1 5  630 19  ‘ I  u_ - ps i  5 — 3 0  £ 1 3 0 2

f a r c e s  t, ,nm q i s  15-30 ‘‘ F i t c , Im - u _ s I  15-30 613 1 9 K l a u s  u _ I  i5 30
Ba rneu _ ton p si- IS-3 D ‘ ‘  Decace cobbl y u _ I 15-30 ‘ ‘ L y u _ I a i r  I s  8—15 61319

l u_ u _ e on s i t  _ m c - v u  g s l  5 - l u _ c  ‘ L y s t a i r  u _ I  I S — 3 D
mu _f i r ,  lu_ r ear  a u _ s I  15-30 ‘ ‘  Lynden i s  1S—3 0

Ban neston u _ i l  15- 3 cc ’’ Hoypu s cosl 15- 3 c m 61322 Lyndenu _ u _ I 15 -3 0.
Ma r mn e u _ t u _ r ’  s t s i l  8 — I S  ‘‘ Hoypus 915 15-30 “ ~u_ I’ p. c’ i sl cobbl y u _ I 15”30
fa r m mf’,cc r ‘I p u _ i l  15-30 ‘‘ I n d i a n o l a  f u _ i  1 5 - 3 0  6 1 3 1 9  SIc y kcu_ u _-’- is h p u _ I  1 5 — 3 0
Chi-,ac muu_r p1 15—3 0 41322 l mm m l i u _ u _ m m - ,  l ,m Is 15- 30 ‘‘ Smith Creek p h 15—30
C h i m’macu,’ gs l  1 S — 3 0  ‘‘ i r u _ diano l a u _ I 15-30 ‘ ‘  T l c c c rn encc c - u_ c l p l 8 — i S
CIu_ imac u_ rm s- u _ I s  15-3 0 “ .301 Ic y vg i 15-30 ‘ Tb - ccrmu _ u-u _ c cc -u _ 1 p l lS-30
Cor luinu lale I 15— 30 61319 Ku-- u_ st o n e  l u _  1 5 — 3 0  6 1 3 2 2  If- rn- u _ c u _ c d psi 15— 30
t v e r e t  t g ls 15— 30 ‘‘ I i u _  ku_nrc i I le u _ i l  15—30 61319 ‘-u _ - - s- , , m I u _ e r I n s  15 — 3 0  6 - 1 3 1  U
E v e r e t t  p s I  15 - 3 0  ‘ K l a u s  91 15-30 61322

Land C~ja b i l i t ,LUn it s y I u _ ’w2 1, 23, 24 (u_ J1 e2 ) u_ ,u_ cm s i u _ t  of “cuderatel y c i e . - u _ c  t o ,ha lhow , ‘s mc ’l e r a t e l y eu _ eli drained , “mcuu _j eratu _ n l y
coarse , -mmeu_Iic,ur- , and -nuoml un r , u _ t ely fine textured g lacial terrace up l and u _ oils overl y ing cemented g la c i a l  t i l l  and b u_c ’d r-cu _ . -.
The u _ p i t s  , u _ c c u u _  on u n d u l a t i n p  and h i l l y topograp hy, with slope gradients ranging f rom 3 to 30 per cen t. The surface
,r,m t u_ -c r u_, u_ nc m u _ f  i s rapid , and 11cr erosion hazard is “cu_ sciun rat e Icc severe.

M.u _ mndac mu .-..-’ u _ mt problem s are er m m u _ ’u , ccc , and .- u_ u_ ’t’ c u_ ’’ uf- ich is evident by ‘,eeu_ ,”c and mmc l basins. The soils are suited u_ -eu_ c grow-
ing gr asses , legumes , and wood crm c u _ m u _ . Continuous grass , iec u _ u ucu_ e or woodland cover is necessary to adequatel y protect
the soils au _ i a i ’m ’ ,t very severe rr d u _ ’ ,i u _ u _ , c and sedi -cent sources, to p r u _ d t c ’ u _ t  the u au _ e r q uality of the str e ad’ ms , an d t o  si .u _ -
b i I i z e  t h e  h y d r o l o g y  of the  w a t e r s h e d s .  The s o i l s  s f u _ u _cu l - c  be c u _ u _ I l  i y , u _ t u _’d onl y to the extent u_ c ed e - - a u  - t u _ u _ reestablish
g r a s s .  ‘ -.- - or wood land cu_ ou r . Genera I l y . tfu_ e s u m  i Is are best su_ c ted I cc ,  woodland , vi Id I i Fe • and recreational pun ’ -
poses.

1, AP P APP ‘6 APP
TMapp in g Unit ~~~~ ~~~~~~~~~~~ m m i t  Slope ~~~~ ~~~~~~~~ cc ’ J’m i t  S l o pe ~~ob

-
c Agnes ~sl 15—3D 61223 Pelp hi gI 15-30 612 21 S i n c l a i r  pfs l 15 30 6 1 2 u _ b

Ag new sI 1S-30 mm Elwha I 15-30 61223 Sinclair p1 15-30
Agn ew si c 1 15-30 ‘‘ Hale s i l  15—30 61221 S i n c l a i r  p s i  15 -3 3
Atderwoou_i fu _ t IS—3 D 6 1 00 1 H e isI m - u p I 8— 15 ‘ Sinclair shotty I IS-3C

Alderwood p1 15—30 “ H e i s l e m  ~l I 15-30 ‘ ‘  Sic i you g I I S - 3 d
Ai c l e rwc cu _ u u i p s I  15-30 ‘ ‘ ffe i sl er ‘u h a l y I 15-30 ‘ ‘ S q u a i i c u m - A t d e r u ’ u _ o - m u _ u _  1 5 - 3 0  6 1 2 2 1
Al cler w c,c mu u_ p u _ I , 1 5 — 3 0  ‘‘ Hei sl er u _ ti 15 — 3 0  ‘‘ s i l

u _ h a l I n’. phase Kapow sin q~~l 15— 30 “ Squa licum-Alder. .-- ’ - i  15-30
A l deru_aood I 15-30 “ Kapowsin p1 15-30 ‘‘ s t s i l
Alderwood Is 3—8 “ Kapowsin gs l 15—30 ‘‘ Squat ic un ’u_ p u _ i l  15-30
Al derwood Is IS— 3D ‘ ‘  K u tsap ‘Ii IS— 3D ‘‘ Squa licum u _ i l  15-30
Alderuenood u _ t I  3—8 ‘ Ki tu_ ap - c i i  15— 30 ‘‘ S q u a l  icunn u_ ts i I 15-3 0
A lder u_uoou_i u _ t I  8 ’ l S  ‘~ lu u I - m c u _ u _ u _ m l y ’ Mc mpe ’mc m u_ si I 1 5—30 ‘ ‘  Swantown p u _ I 0-3 C122 6

15-30 ‘‘ Oso I 8—1 5 cu. acm lmccu _ ’c ’c p sI 3-8
C lalI-x- c u _ s I 15— 30 61 223 Dso I IS—3D ‘‘ Swantow n p u _ I 8—IS
C l o q u a l l , u r  u _ l I  15-30 61221 Oso I 3-8 “ W h i d b e y  p s I  15-30
C ol suos ( u _ I  3-8 ‘ Prather u _ l u _ u _ I IS—3 0 ‘ ‘  W i  lu _ .,mc sc u_e u _ i l  15”30 6 1 2 0 1
Co lv os  f s l  15-30 ‘ ‘  3 u i l c e n e  s i cl 15-30 ‘‘ u .ilkeu_ on I i5—30
Co lvos l u _ i ’  3 —8 ‘ ‘Ic u_ ch u_m p h  15-30 mu

tu_ er e tt -c’ .i Roche u _ t I  15-30
Col vos I s I -  15—3 0 ‘ flu _ uc h e sts l 8 — I S
(verd I psi Schmm r u_ rbu u_ h- N o rm a u _ i l  8-IS

~,~~~~~a a b i l i t a
,,

m t u _ .leu _ l /, 20, 21, 23. Oia u_ au _ n d V 1s16 (V1e3) ron sist of ‘ -cu _ l u’, a t u _ ’ l y deep to shallow , nnc u_ den al c - i y well
drained , u_ u _ m oderatel y ‘ -,ars e , med i um , anti moderatel y fine temr tured g l acial terrace upland u _ c u l l s  over l y imu _ q c ec”n”,Ie ’ ;l.m’

c i,I t i l l  and hC’iu _ u _ c c k , ‘ l u_m e  u _ m a i l s  occur  on undulating and h i l l y topograp hy, wit h slope gradients r a n c u _ i ’ u _ - d  I r e

30 percent . The surface u u m t u _ . u _  runoff is rapid , and the erosion hazard i s  moderate tc u_ severe.

M.unaqenent problem ’, are u_eu_ t m r u _ u - m u _ u _ l i o n, waler qualit y, e r o s i o n , and maintenance c-I soil s t n u c l u n , ’  and . 4 - l u _ I . - -

the exception of Hcue ,ds ;c-mrt q r a v e h l y  sand y l oam , 0 Ic  3 percent s l c , .cr u_ , w h i c h  has  a problem of u _ c u _ i l  -c ,m i ’ cIC ’ - .u”cC

The s o i l s  a re  s u i t e d  f c c  growing grasses , legume s , and wood crops, Continuous grass , l egume , or w o o d l a n d  ‘u_c ’

necessary t c’ . de qua te Iv p r c- m u ’ ’ t the soils against a so’ r p severe erosion hazard, lIne soi Is u _ l u _ m u _ u i - i  Pm - - - ‘ uu_ ’ , ,

the eatent necess ary to ‘ecu _ t Ol ish grass and legume u_ u_ am m , , WI- i he grasses ~nd leguemu’s are ,- .-‘ - or,
are better ,uited for wood crop production , w i l d l i f e  and re c n ea ticm’ma l purposes,
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Land Capabi l i ty Un i ts 0.517, 20, 21. 23. 21., and ylsl6 (Vle3) (Con,)

J % APP % APP % App
Mapp i ng Unit 

~J92~ ~~~~ Mapping Unit ~j9~~ ~~~~ 
Mapping Unit 

~~~~ 
Code

C.thcart gI 15-30 61320 Cu es sil , g sub— 15-30 61320 Hoodspor t vgsl 8—15 61324
Cetiscart gsl l 15-30 “ soil phase Hoodsport vgsi 15-30
C,thcart I 15-30 “ Harstine gsl 8—IS “ San Juan stl 15—30 61317
C.thcart sti 8—IS “ Harstine gsl 15-30 “ Saxon s i l 15—30 61320
C.thcart stI 15-30 “ H.lsler gI 3—8 “ Schnorbuih I 15-30
Clall an g I 15—30 61323 Hoodsport psI 0-3 63016 Shelton gsl 15-30 61324
Dabob vgsl 3—8 61320 Hoodsport psI 8—15 61324 Tenlno gsl 15—30 61321
Dabob vgsl 15-30 “ Hoodsport gsl 15-30 “ Townsend sI 15-30 61317
Cu es fsl 15— 30 ‘‘ Hoodsport stsi 8—15
Cu es I 15—30 “ Hoodsport stsl 15—30

Lind Capability Unit Vles2S (kIe4) consists of soils and land forms that are extreme l y var i able in depth. They rang.
Ira,. very sh al low to deep, and o v e r l i e  bedrock conslstinp of sandstone , basalt , and shale. Slopes of the area range
be tween 3 and 30 percent. The surface water runoff is rap id , and the erosion hazard is moderate to severe.

Management problem s are eros i on , 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. Genera ll y, 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 % APP
Mapping Unit 

~J22~ 
Code Mapping Unit 

~J22~ 
Code Mapping Unit ~~~~ ~~~~

Astoria s i l 8—IS 61325 Melbourne stl 15-30 61325 Rough mountainous 15-30 61325
Astoria sil 15— 30 “ Olympic sicl 15— 30 “ land
Marblanount s t i  15-30 “ Olympic stcl 8-15 “ rebo p 1 8-IS
Melbourne 0-3 “ Oi ymplc s t c l  15-30 “ lebo gI 15-30
Melbourne I 3-8 “ Pi,~katt r outcrop 15—30 “ Tebo I 15-30
Melbourne s ic l  15-30 “ complex
Melbourne stI 8—IS

Land Capability Unit V 1e s27 (Vle5) consists of soils that are variable In depth , roc k1, or very gravell y, with moderate
to steep slope s between 8 and 30 percent. They have formed on cong lomerate , granite or serpentine rocks in areas of
hi gh r a i n f a l l .

Management.problems are erosion and sediment control , and mai ntenance of soil structure. The soils are suited for
growing grasses and legumes for hay and pasture , and for wood crop production. Generall y, the lands are best suited
for wood crop production , wildlife and recreational uses , and watershed protection . Where used for hay and pas ture ,
th, soils can be protected against erosion and deterioration by main taining them in grasses and legumes u ntil such
time as thesm crops require renovation or reseeding.

% APP ~/ APP % APP
Mapping Unit 

~~~~~ 
Code Mapping Unit ~j~~j ~~~~ Mapping Unit 

~J22i ..S~~
Discovery Bay psI 15—30 61327 Fidel go rI 8-15 61327 Roche-roc k complex 15-30 61327
Discovery Bay psI- 15-30 “ Fidalgo rI 15-30

r outcrop complex Olele ~gs il 15-30

Land Capability Unit Vl.w28 (vl.6) consists of shallow and noderate,y deep (20 to 36 inches). poorly and i mperfect ly
drained , modsrat.ly f ine , and fine textured soils overl ying dense ,la cia l cla y t i l l . They occur on rolling to steep
topography, with slop, grad ients rang~ r’g between 3 and 30 percent. The surface water runoff Is rap id , and the erosion
hazar d is severe, Fri. water accumulates in the soil over the dense basal t i l l , and ~ay move laterall y and surface
as seep spots at lower •levations .

Management problems are eros i on , sedimenta tion , and wetne ss. The soil s are  suited for growing grasses , legiame s , and
wood crops. Areas seeded to grasses and legumes should remain in th’ s type of cover until such time as the seeding
deteriorates and needs renova t ion. The soils should then be cultivated onl y to the extent necessary to reestablish
the grass and legume cover . The soils are well suited for wood crop production , w i l d l i f e , and watershed protection.

~ APP % ADP % APP
Macping Un it ~.jg2j _~ç~~j Mapping Unit 

~~~~~ 
Code Mapping Unit j~p2~

Bow cI 15—30 61228 Bow s l I  15-30 61228 Coveland s t s ll 8—1 5 61228
Sow g I i 5—30 “ Bow s t s i l  3— 8 “ Sto ss e ? s t l  15—3 0
Ba. g u I  15—30 “ Casey fs l 15—30 “ Whatcom s i l  15—30
Ba. I 15— 30 “ Casey I 15— 30

Land Capabilit y Unit ylwsI9 (ylwi) consists of excessive l y drained , coarse textured alluvial soils , subject to frequent
overbenk flow flooding. Their surfaces consi st of sends , loamy sands , fine sands , loamy fine sands , gravelly loamy
sand,, sandy loans and loans , w i t h  an acidity ranging from pH 5.1 to 6.5. Their subso l l s  are coarse textured sandi ,
and they ove l le sands , or gravell y and cobbly sands .

Management problems are wetnes s from overbank flow flooding and st abI lization of soils against streamb ank erosion . The
soils are suited for w i l d l i f e  end recreational uses. However , the land Is best suited for growing cottonwood , which
is one of the acst effective means of st a bilizing the soils against streambank erosion and channeling. Areas protected
by levee, are suited for growing grasses and legumes for hay and pasture. Grasses and legume s should remain as a per—
v.an.nt cover on th, l and until such t ime as renovation is necessary.
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Land Capabilit y Unit VIwsl9 (VIwl) (Con .)

% ADP % APP % APP
Nipping Unit 1!.~gi ~~~~ Napping Unit ~j g~~ Cod. Hipping Unit 

~~~~ ~~~~
Edgswick s 0—3 62319 Newberg Ifs 0-3 62319 Pilchuc k Ifs , shallow 0—3 62 319
Juno gil 0— 3 “ Newberq is 0-3 “ Pllchuck Is 0-3
Juno I 0—3 “ pilchuck fi 0-3 “ Pilchuck sI 0—3
Juno Is 0-3 “ Pilchuc k g ls 0-3
Juno ii 0-3 pllchuck ifs 0-3 “

Land Capabil ity Units VlslO. 12. 13. and Wh et) (Vlsi ) consist of deep, somewhat excessivel y drained , moderately
coarse, and coarse t.xtured glacial outwash soils on slope gradients generall y of less than 8 percent. Their Sub soils
consist of sands and loamy sands ; some have grave l , cobbles and stones mixed through the sands. The surface water run-
off is slow, and the erosion hazard is slight.

Th. primary management problems are maintaining soil structure and water intake rates. Minor areas of soils on 8 to 15
percent slop, have been included because the reconisended management wi ll control erosion and sediment on soils with
rap id permeabil ities. The soils are fairl y wel l suited for growing grasses , legumes, and wood crops. Grasses and leg-

~~~s should be permanent , w ith only suff icient cultivation to reseed desired grasses and legumes. Generall y, under
c~~~~n-leve l management, the y ields , 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 y ields are low on these soils. Water re-
quir~~~nts are high . and crop y ields are too low to full y justify irrigation for top production under 1968 economic
conditions. The soils are well suited for wildlife and recreational uses.

% ADP % ADP % APP
Mapping Unit 

~~~~ 
Mapping Unit 

~~~~ 
Code Mapping Unit 

~j•~~~ 
Code

Carlsbor g gsl 0—3 63010 Greenwater Is 8— 15 63113 Klaus gI 8-IS 63113
Ch imacte, gI 3—8 630 12 Hoypus cosl 0-3 630 12 Klaus gs i 0—3 630 12
Ch imacum gil 3—8 ‘ Hoypus cos l 8—15 63013 Klaus gsl 3-8
Chimacue vgls 8-15 63113 HoypUs g is 0-3 630 12 Klaus gsi 8-15 63113
Cispus ptaiicy sI 0—3 63012 Hoypus gls 3—8 ‘ Klaus sI 0-3 63012
Dick Is con~ lex 3—8 ‘ Hoypus gl s 8—15 63013 K laus sI 3-8
Dick Is 8—1 5 63113 Keystone fsl 0— 3 63012 Klaus sI 8—15 63013
Gr.enweter Is 0—3 63012 Keystone Is 0-3 “ Neptune gsi 3—8 63010
Creeiw~ater Is 3-8 “ Keystone Is 8—15 63113 Pondi ll a fs 0—3 63012
Greenwater s 3—8 “ Klau s gl 0— 3 63012 Ragner fs l 15-30 63113
Greenwater sI 0-3 “ Klaus gI 3-8

l and Capability Units V IsO l. 14. 18, and fu elS. 17 (VJ~2) consist of moderatel y deep, excessivel y drained , gravell y
soils In the high rainf all ares (50 to 70 inches). Most slopes are less than 8 percent. Surface soil~s are sandy loans
and lo.muy sands; some are gravelly. Subso ils are very gravell y sandy loans or loamy sands. The surface water runoff
Is sIn , and the erosion hazard is slight , except on slopes of 8 to 15 percent , where It Is moderate.

Th. pr imary management problems are maintaining soil structure and water Intake rates. These soils are fairl y well
suited for growing grasses , legume s , and wood crops. Grasses and legumes should be permanent , with only sufficient
cultiva tion to reseed desired grasses and legswtes. Generally, under cosrion-level management , the yields where harvested
for hay range between 1.5 and 1.8 tons per acre. Low water—holding capacities serious l y limit production of hay or
other crops, and y ields are low on these soils. Water requirements are hi gh , and crop yields are too low to fully
Justif y irrigation for top production under 1968 economic conditions. While rapIdly permeable soils on 8 to 15 percent
slopes are inc luded here , the recoimnended management practices are adequate to protect the land against erosion and
sedimentation . The soils are well suited for wildlife and recreational uses.

% APP % ADP % ADP
Mapping Unit ~~~~ ~~~~~ Mapp ing Unit ~jgg5. Code Mapping Unit 

~j•~~~ 
Code

Sarneston gls 8-15 63117 Grove stsl 0-3 63014 Skykomish cobbl y sI 0-3 63018
Everett cobbl y sI 0—3 63018 Grove vgsl 3-8 Skykomish cobbly sl 3-8
Everett gls 0—3 “ Ind i anola Is 0-3 63018 Skykomish cobbl y sI 8-15
Everett gls 3—8 “ Ind lano la Is 3-8 “ Skykomish g I 3-8
Everett gls 8-15 “ Ind lano la sI-Roche 3-8 ‘ Skykomish gsl 3-8
Everett gil 0—3 “ I complex Skykom i sh gil 8-15 “

Everett gil 3-8 “ Ind ianola sI-Roche 8-15 63 117 Snoqualm ie gls 3-8 63001
Everett gal 8—15 63117 I complex Snoqualmie gsl 3—8
Fitch gal 0— 3 63001 Lynden Is 0—3 63018 snoqualmie gil , 3—8 “

Fitc h gil 3—8 “ Lynden ls 3-8 “ terrace phase
Grove cobbl y sI 0-3 63014 Lynden is 8-IS 63117 Thornwood gl 0-3 63018
Grove cobb iy ii 8-15 63115 Lynden sI 0-3 63018 Thornwood gI 3-8
Grove gel 0-3 63014 Lyst~ ir Is 3-8 63014 Thornwood gs l 0-3
Grove gal 3—8 “ Ly stair ii 3-8 “ Thornwood gil 3—8
Grove gsl 8—1 5 63115 i.ystiir sI 8—15 63115 Thornwood gsl 8—15 63117

Land Cap ability (~nit* Yls21 and V lse 2l 
qyl s3 ) consist of moderately deep, moderately coarse or coarse textured , ex-

cessively drained soils formed in gravell y outwash or alluvium. Surface soili are dark colored sands, gravell y loans ,
or sandy or stony loans, rela t ive l y hig h in organic matter. Subsoi l s are very gravell y loans , ,andy b arns , or loamy
sands with rapid pera .ab llltiea. Runoff is slow , and wInd and water erosion hazards are slight.

Th. primary m.n.gam.nt problems an maintanan ce of soil structure and water intake rates. Sli ght erosIon and iedlmente-
t icn may be prcb lams on hill y areas; howeve r , the reconmended conservation measures adequatel y protect soils against
deterioration. The soils era f a i r l y well suite d for growing grasses , l egume s , and wood crops. Grasses end legumes
shauld be permanent , wit h onl y sufficie n t cultivation to risaed them. Generally, under comon-leve l management , the
y le l de , ds.re harvested for hay, range be twe.n 1,5 and 1,8 tons per acra. Low water-holding capacitie s seriousl y l imit
the production of hay or other crop., end y Ields ar, low on these soils. Weter requirements are high , and crop yields
are too Ion to fully Ju st if y irri gation for top production under 1968 economic conditions. The soils are wail suited
for wildlife and recreational usas.
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Land Ca pability Un i ts y Is2 l and V ise2 i (Vls3) _ c ~o)~
% APP % APP % APP

Mapping Unit 
~.i22t ~~~~ 

Mapping Unit ~j92~ Code Mapping Unit ~~~~ Code

Carstairs gI 0—3 63021 San Juan gil 3-8 63021 Speneway gil 15—30 63121
Nl squall y s 3—8 “ San Juan gsl 15—30 63121 Spanaway stl 0-3 63021
San Juan cosl 0—3 “ San Juan st sl 3-IS ‘ Spanaway stl 8-15 “San Juan cosl 8—15 “ San Juan stsl 15—30 “
Land Capability Units Vllew3O , 33 (VI lel ) consist of well drained and moderate ly well drained , moderate ly deep, deep,
and shallow soils overlying bedroc k, cemented g lacia l  t i l l  or dense lacustr ine mater ia l s , a i l  of which l imi t  root and
water penetration. The soils occur on Steep slopes which generall y exceed 30 percent gradient. Their surfaces consist
of med i um , moderately coarse , or moderately fine textured soils. Sane have Stony and rocky phases. Their subsoils
co’isist mostl y 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 tabl e, or as seep
areas. The soils are best suited for growing Doug las-fir , western hemlock and red aider 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 sl opes to prevent erosion and sedimentation , and to maintain water
quality ,

% ADP % APP ‘h APP
Happing Unit ~~~~ Code Mapping_ Unit 

~i92! 
Code Mapping Unit 

~~~~ ~~
Alda rwood gI 30-45 71230 Discovery Bay vgsl 15-30 71230 Oso I 30-45 71230
Alderwood gsi 30—45 “ Discovery Bay—rock 30—45 ‘ Prather sic l 30—45 71233
Colvos fsl 30-45 “ outcrop complex Quilcene sic l 30-45 71230
Colvos-rock out- 30-45 “ Jol icy vgl 30-45 “ Squalicum gsi l 30-45
crop comp lex Kitsap sii 30—45 ‘ Squaiicum sii 30—45

Land Capability Units Vlles3O. 34 (VIIe2) consist of well drained and moderatel y well drained , moderatel y deep, deep,
and sha ll ow soils overl y ing bedrock, cemented glaciai till , or dense lacustrine materials , all of which limit root and
water penetration. The soils occur on steep slopes which generall y exceed 30 percent gradient. Their surfaces consist
of madium, moderatel y coarse , or moderately fine textured soils. Sane 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 lacustr i ne 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.

Menag.ment problems are erosion and sediment control , and maintenance of soil Structure and water intake rates. The
and ii 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.

% APP % APP % APP
Happing lim it j~9~j Code Mapping Unit ~~~~ Code Mapping Unit 

~~~~ 
Code

Discovery Bay gsl 30—45 71330 Hoypus gls 30—45 71334 Ski you g i 30-45 71334
Discovery Bay vgsl 30-45 “ Sinclair gsl 30-45

Land Capability Un i ts V ilew 3 l, 32 (Vile)) 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 moderatel y
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 s.dimentation , and wetness, which occurs as excess water in the soil
profiles overl y ing restrictive layers. The soils are best suited for growing Doug las-fir , western hemlock and red
alde r for wood products. Except for woodlands , wildlife , recreation , and watershed protection , the soils are too steep
for agricultural uses.

% APP % APP % ADP
Mapping Unit 

~~~ ._c2~ 
Mapping Unit il2~~ ~~~~ 

Mapping Unit i!~~ 
Code

Agnew sicl 30—45 71232 Bow sIl 30—45 71231 Whatcom iii 30—45 71231
Sow gi 30—45 71231 Cla ilam I 30-45 71232

Lend Capability Unit filei)) (VlIe4 ~j consists of deep, well drained , moderately fine and medium textured soils on steep
slopes over 30 percent. The aubsolls are s oderate l y fine textured; sane are gravell y. The runoff is rapid , and the
arosion hazard is severe.

Management problems are erosion and sediment control , and maintenance of soil structure and water intake rates. These
soils are best suited for growing Douglas—fIr , western hemlock and rad alder for wood products , and for wildlife .
recreatio n , and watershed protection uses,

S APP S APP % APP
Hipping Unit 

~~~~ ~~~~~~~~ Mapping Unit $jg~j  ~~~~~ Mapp ing Unit $jg~j

Nalbourns ilci 30—45 71333 Ol ymp ic ,icl 30—45 71333 Tebo gI 30—45 71333

2-64



i,.and capability Unit VIlas35 (viI.)~~ consists of shallow to moderately deep, very grave l l y, s tony or roc ky so i l s  formed
i n residual material or glacial till in areas of high rainfall (45 to 70 Inches). Slopes are usual l y more than 30 per-
cent. but s~~u 8 to 15 percent areas are Included. The runoff is medium to rapid , and the eros i on hazard is slig h t to
severe.

Nanl.9mesnt prob lems are eros i on and sediment control , and maintenance of soil structure and water intake rates. The
soils 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 .

S APP S APP S APP
Macping Unit 

~~~~ ~~~~ 
Mapping UnIt ~~~~ .ç~~ Mapping Unit ~~~~~

AhI s i l  caaplex 30—45 71335 Cathcart s t l  30—45 71335 Oleie vgsil 8l5 71335
MsI vgsil 30-45 “ Fidalgo rI 30-45 “ Old . vgsil 30—45
Cathcart gI 30—45 “ Heisler stl 30-45 “ Pickett rail 30—45
Cathcart gall 304,5 “ Hoodsport gsl 30-45 “ Shelton gsl 30-45
Cathc.art I 30—45 “ Kickerville sil 30-45

Land Capabilit y Unit VIles29 (V11e6) consists of ds.p, somewhat excessive l y drained , moderate ly coarse and coarse tex-
tured glacial outwash terrace soils on steep topography,  wIth slope gradients rang ing between 8 and 50 percent. Their
surfaces consist of coarse, moderately coarse , gravelly, very gravell y , cobbly and stony textures , with acIdIty rangIng
between pH 5.1 and 6.0. TheIr subsoils and substrata consIst of sands and gravell y, very gravelly, cobbly. stony sends.
The surface water runoff Is medium to rapid , and the erosIon hazard Is severe to very severe.

Nanagewent problems are erosIon and sedimentation control , and maintenance of soil structure to protect the water in-
take rates. Th, soIls are best suited for growing Douglas—fir for wood crops. They are also well suited for wildlife ,
recreational , and watershed protection purposes.

S APP S APP S ADP
Happ ing Unit 

~~~~ ~~~~~~~ Happing Unit 
~~~~ ~~~~ Mapping Unit 

~~~~ ~~~~~~~~

Sarnliardt gal 30—45 71329 Everett stsl 8—15 71329 Grove vgsl 30—45 71329
Corkindele I 30—45 “ Everett stsi 15—30 Indianola Is 30—45
Everett gel 30—1.5 “ Everett atsl 30—45 ‘ Keystone Is 30—45
Everett stls 8—IS “ Grove gsl 30—1.5 “ Thornwood gs l 30—45

Land Capability Unit V lies36 (VbI e7) consists of rough broken or stony and mountainous lands , and rock lan ds. The soils
have variable depths and textures. They are usually shallow , but sane 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 slig ht to severe.

mesa are miscellaneous land types. Sane tiither is grown, but the soils are used mainl y for wildlife and water y ield
areas.

S APP S APP S APP
Mapping Unit ~~~~ &~~ 

Happing Unit 
~~~~ 

Cods Happing Unit 
~~~~ ~~~~

P2.1 r c~~~lex 30—45 71336 Rough broken lend , 30-45 71336 Rough broken land , 15-30 71336
Roche-rock rI casplex 30—45 “ schist bedrock St to extremely r
lock lands 30—45 “ Rough broken lend , St 30-45 “ Rough broken rocky 30-45
lock lands, r 8—15 “ Rough broken land , 30-45 “ Rough stony land 30—45
Rough broken land 30—45 “ s t con~ lex Steep broken land 30—45
Rough broken land 30-45 “ Rough broken land , 30-45

c~~~lex at to cobbly
Rough broken land , 30—45 “ Rough broken land, 30-45

r to extr uu. ly r st to extremely r

Land Capability Unit y IIw s 2O (y l lwl ) consists of deep, excessive l y drained , coarse textured , bottom land soils. Their
surfaces consis t of sands and gravell y sends , and their sub so i l s  and substrata are sands , gravels, and cobbles. They
have very s—v ere l imitations , due to frequent overflow and very low water-holding capac I ty of the coarse textures. The
surface water runoff is slow.

Management problems are wetness due to stre anb ank overf low flooding, and maintenance of soi ls  against str eanbank cutting
and sedIm entation. The soils are best suited for growIng cotto nwood , which protects them against stre amb ank erosion and
channeling. They are also we l l  suited for l imited wood crop productIon , w i l d l i f e , and recreational uses.

S APP S APP S ADP
Namoing Unit jj~~~ ~~~~ Napping (fin It ~~~~~ ~~~ Happi ng Unit 

~~~~ j~~j

Pllctwac k p. 0-3 72320 Pilchuc k s 0-3 72320

Land CapabilIty (sit Vli.23 (V i le!) consIsts of sousubat excessively drained , moderately deep, and deep, coarse tex-
tured, glacial outwash soils on slopes of less than 8 percent gradient. TheIr surfaces consist of stony sandy loans
and atony sands , with an acidity rang. between pH 5.6 and 6. Their aubsoila and substrate consIst of loose . stony ,
gravelly sands. The surface water runoff is slow , and the erosion hazard is slig h t.

The primary ean.g.ent problem Is the protection of soil structure and water Intake rateS. The soIls are best suited
Per growing Oougiaa—flr for wood crops. They are also well suIted for recreation , w i l d l i f e , and watershed protection
uses.

S APP S APP S APP
~~~~I na IS i,,j )j~~~ ~~~~~~~~ Happing U n i t  

~~~~ ~~~~~~~~ HanD I no Un I t 
~~~~~

Everett stal 0—3 73023 SkykOslsh sRI 3—8 73023 Skykomlsh ats 3-8 73023
Skykemleh p. 3-,
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Land Capability Unit Vi~ lex37JVIiI.l) consists of miscellaneou s land types that , becaus. of extrime 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 extreme ly unstable , end require all pos sible vegetetlon to hold thee
on the land , to give adequate protection against sedimentation , end to prevant destruction of wil dlife food and cover .

The land s are best iuited for upland game , recreational uses , end snJoymant of their scenic beauty.

S APP S APP 5 APPMapping Unit 
~!2~L ~~~~ 

Mapping Unit 
~j~~j ~~~~ Mapp i ng Unit i!.92i ..&~~

DIscovery Say vgsl 50-80 81337 Olele vgs il 65+ 81337

4,~pnd Capabili ty Unit llIlies38 (Viiie2) is made up of activ, sand dunes, which consist of deep and coarse textured sand ;
there is no true soil present. They may ne.d stabilization prac tices to prevent wind eroslon .

The lands have l i t t le  use exc ept as wil diif e or recreational areas,

S APP
Happjng Unit 

~~~~ 
Code

Active sand dunes 81338

Land Capability Unit s YIlIew39. wsOO, 22, 23~ 24. sOO (ylliwl) consist of soils and miscellaneous land types that varyfrom coastal bead. to moss peat. There is great varIation in water-holding capacity, but all have limita tions related
to wetness or overflow, or to th, soIl conditIons within the units.

Many of the soils are useful for wildlife food and cover, and for recreational areas.

S APP 5 APP S APPMapping I5it 
~j2~j Code Mapping Unit 

~~~~ Code Mappi ng Unit j
~22~ Code

Coastal beach 81239 Marsh caiipiex 82323 Spalding peat 82324Fresh water marsh 82322 Orcas peat 82324 Tidal marsh 82323Gravel pits 83000 Orcas peat , shallow!
Greenwood peat 82324 grave l
Made land 83000 Riv.rwash 82300

j/ Soil symbols used: c clay r rocky
Co coarse s sandy
P fins sI silt
g gravelly st stony
I loam v ver y

* An asterisk ind icates a benchmark soil . A benchmark soil Is one that , because of itS great extent or key position
in the soil cla ssif ics tion system , or both, Is important in determining and understand i ng the variety of soil
conditions in a State or other area,

2.66



a,!
i s  —

a, -
— m  S — —
S O  0 0 0 u u s c
~~~~~ .~ _a C ‘ —w O

am ~~~~~ ,,, .j,
• -~~~~

E a, - 0 ,_ c—o c 0 ‘-~~~ 0 —

i 
0 —. U — .— .. 0m e  -vi m

I ~ phi
•E s ..

..- . .. .:;:
U • 0 —  . 0w

— — N5 0  •‘~~~~~~3I-s I 1!. E

I ~I~1 I P1!
~~~~~~ 

;.~-~~; ;:-~~~~~r 
e —

—I 
~t-~ 

i ..,
:~ 

‘

~~~ k’ .. ‘

~~

U’ ‘s ”” e

‘I

I~ ‘4 ’ !’ ilf i !!!‘
‘ ! ? e

~~~ .~ I ~-Q — — . _.
~~~ 

a,
~~~ ~~~ Z U’ U’ U’ UI UI z vi

! 1~~ ~C ~~~ 0 a, e U C C S  a a —
~ ‘S ~ ~1 iiS~~ 

~ l.a Mi
as s,

6 5 0~~~ U •U
, 1 . —  a, C a

~ ~~~~~~~ ~~~ ~~~~~~~ ~‘~j :;I~ 1~~~1~J :~~~~~Ji4~i~ tm!~~U!..i~~. 
0,..Uf~ 

• a s 3 ~~. u ’ .lc ~~~~ . m c
S 

~ ~J :~~~;;-d ~~~~~~ ti~~~~~~;;~~~;£ ;i~~1~~’~~ : — i -  ? ~~~ ~~~~~ .!1i ~~.!~ ;
I ! ~~:~!!il-~ 1”fl:~~. 1~

;g
~~~~~~i’~

~ J;1~;U~;~2 Ii ti~!~ ~~~~~~~~~~~1 1;~~~.~1
1
~~~~ a.! . . 

~~~~~~~~~~~~~~~~~~~~~~~~~
— ~~~~~~~~~~~~~~~~~~~ * 0 .•  .. - l ie’  ‘

~~~ 4

~ i~iiifl~i ~Iii~I~ iI i f f l~~
_ _ _ _ _ _  - 

2-67



~~~1 
.

2 !  . :~ 2
~~— . S

~~— 0  ..i~~~ ..J e ~ —• ~~~~ U 0 ,• C  .~~0C I I  a,U 3 $..— 01 S C  ‘. ..~~
_ ‘S — C . .

DI c m —  ..
— u~~~J ..— I- _ S E

~ 

ii :~: j~ 

1! 

~‘

s a w  “810,1 ‘
~~~~

I~~ ~~~.
0
I~~ 

—~~~ 
.-

~~~~
.

C 3  —— —~ —~~~ ~- i 3 O~~~ — — ~~.o c 0 .. o a -. p a - a, is. a a —— — vi — xi C •- I, a - a — ~ q ~— — a, ..- — — a — — — — n~ — — C — — a DI— D I ,  — m ~~ — ~~~~o DIc a m  3 —. — 3 0 , 5 .  3 — 3

~~~~

— 0 ) ~.—~~ 0 0  0a,— .. 0 5 4  0 1.2 — —
0 5 0 —  0 5  0 e m

£ 3 05  ~~ 0 0 , •  3 W . .  3 . 30 ,i.I 5 ‘2 °‘ -
—

C ii ~ se V s. C 5) U a.a 0 0  0 — — c  ..‘ 0 —  0 01—

~ ~:-~~~7 ~~DI5 ~
5~5o

• a,
0’ C II
C — 0  MI •1 —— C —  — U a, a a, U — a — a a,
• a, 4 I. £ I. £ I. I-3 S e  V V 5) II U 0, a, DI V V
0 Q.. — .5 5 5 5 — .5 — •0 S1.. .-— — Q a, 0 U V — 0 — 0 II0) 5 vi ~~ UI Z Us UI UI ~~ UI Z UI
5. M i _S

I ~~a e a~~ a a a s  a a a a
0 a ~ U Mi ‘S Mi ~~ ‘S ‘S

~~~ !~~~~ 
C

~ ~~ f lz~~ ~~~~~~~ .~~5~h”us 

~ ~~~ ~~~~~ ~!~iV~ ~~~*. ~ ?~~~~ u ” ’2’ ~.0~~z r !~~ ‘ a.~~~~~~~~”
~ 2~~~~l. ~ 

l~~~1’1 .~ :U ~
0 0

~~~•s~ ~~~~~~~~ .!
• z a s o  .5 O e e o . ,— — o o  .5 C a .  K O —  5 ) 5 0 50
.! it; ~ 1 ‘g~~’~ ~~~~~~~ ~~~~~~~~~~ -‘a c c - o — — 3 ~~~ — £ U

~~~2 3 3 O ._

~ ~~~~~~ 
.!‘ .I;;~ ~~~~~~~~ ~~~~

~ ~~~~~ ~~~~~~~~ ~~~~~~ ~~~~~

~ IIiIIIh EI~II 1IiI1~ ~IiIil~ ~!J~i!
2-68



a,

— —  — — a ,o  DI •

— . — 0101 — U 5 ~~~~U £ —
5 C  5 15  15 £ 3 5 ) 3 0) Um s  e — o v  • ‘  o.  •— m v ,  — e a s .a, _S~~ .“. IE  — Z 5 4

~z,2 MI ~~~‘- ~~~~~~~~~ ‘- ‘-~~~~ UI

— ‘ D I  0) ,J a . .

DI a, • ‘ S •_
3 — DI • ‘o 01 •o C 5 0 C
0 e MI 5 — a D I  a, .--

S - —— o e m ,
.5 a, — I) . V  M I I I  0 0 ,~~o U — I’ MI # 5  MI 3 — U D I D Ia DI C V  0 — a  - C a ,  — —£ 0  ~ l... -U .C~~ a , — a DI £ 0 . -

a, I- S MI V V — U) V 0 Dlvi DI ~ — —3 0 5 I- 5 s  “ — . 5  — ‘ — a m mI.c 0 0 a . m—  — o  ~~~~ - -—. — 0 0
O W  U. Z UI U U) X — — 5 UI 0 0

• ..- .. • M I
5 a, — C DIMI — • C
0 1 o e s e  a,
0 O -- .5 5

— —  0 ’.’ ~ 0) 5._ I

e 0  ..!~~~ — c~~~cU I- 0 — .5 — ‘ S  0~— • 0 a
5 0 0 3  DI 0 5  — 0 0 )  M I” U I
— S I - 5  — ,  a , . a ,  0 0 —
$ — -U _ :_  -~~~ 

-
I. a CS. O s  U. U M I  0 5  e’.-~~~a.a S I- —-, —~~ ‘ . 3  — 3 3 0  .~~ 3 C (3 . ’ 5 3 0.5

MI — V 0 DI — 01.5 MI — — 5 0 0 -
5 C l . . 0 3 5  0 3 00 3 5  ~~~ M I’ . 0 . C  S D I
C • e a ,  P a ,  P —— P S  ‘ - — . 5 3  I I —  — m
C MI C 5. _j ~~ _i ‘S U ..i ~ “ S 0 0 ‘. i5. I~~0 — 0  .. ‘• V N 0 , ’ O V
MI ~~~$ ,  V •. ~~~~~~~ C
C 5 .— a ,  a. — a  e m —C U C — a  S. — e
5 ~.. 0 0  0 • I- .*C MI 0 DII 0 — . -  — —  — m a ,— 5. ~~MI SI S O )  a.

U! (Hi
~~~~

. . +1 ‘~j  +1 ~~~~~~~~~~~~~~~ ‘
~i ~~~~~~~~~~~LU F! Us.i~

, 
~~ — ;e — — ;,;‘;

~~~
,_. — 

~5 . ’ a ,UI—~ ~~ O ’  0 ’  0 . C M I J 0 _ c s
0— o x —  a m a  4 0— O C£ 3 ... 3 0 —  3’. I-.- O 3 . a

MI ~~, 0 3 0  Cm, . .  4 0
j

’

~~ ~ “1 ~~ ~
I )~~~;~~~~~DI ~~~~~~~~~~

0 £5  a a -- a D IE .— MI
0(0 M I 5 .  I. 0 5  5. 0 -  I. a, . f l  £ 0 a

...~?o
0 0 0
DI C m e  U a, V V
C 0 MI MI MI 1.~— C —  m a  a V e a, a e a, 5) S. U V
S a,.. £ 5 .  I. I. I. 5. 1. £ I-
3 Ia  D I a ,  e a, a, V V a, a, 5 01 V a,
0 5.) ~.5 5 5 5 5 5 5 5 5 — 5 5I- —— — 0  0 a, 0 V V 0 5 5 — 0 V
0’ 3 5  U’~~ Z UI (0 UI Z UI UI UI ~~ UI

5. M i _ S

I ~MI 0 5  0) II DI a, V DI II V 0 , 1 1  V— O N  — 5 5 — 5 5 — 5 5 — 5 5
3 ‘-a — a V — 0 e — 0 a, — 0 a,
• M i X  VI Z UI UI E vi UI Z UI UI X UI

• 0 0 0 0 0 0 0

o 5 5 5 5 .  5 .5 5 5 5 ~,. 5 5 5 5 .
V C C C S  C C C C C C a ,  C C’ C e

P4 1! ~~ 
IJ Mi ~~ ‘S ‘U ~~ ‘S SM l.a SM

U’s ,  
-

.~~~~~~ U ,  I~~~~~ V~~~

~~~~~~~~~~~~~ 
,~j~?j ;:~! ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~..d

~ ~~i~~ib ~~~~~~~~~~~~~~~~ ~~~~~
‘ ~~~~~~ ~~~~~~! ~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~~~~~i ~~~~ l;4~j~~; . ~~~~~~~ ).L~~s.” I-In !U~L
~ ‘~!!~~b~tt ~~~~~~~ ~~ Ip~1.~ ~~~~~

~~~~~~~
2-69



5 0  U 0 .
• V a ,  .- .. — —

a —  - 0 0)  a , —  w .-

~! ~~~~~~~~~~~~~
— a •C0) 

I- U) Um ’ ..— o

i !-~ :!. 
~~‘ I 

:~ 
1

~~~~~~~~~~~

MI

~ .~~~l S ~ ~~~~, .5’ ~~~~~~
I — 0 0 a,~~ 0 0 xi 00  -

O 5 1. 3 0  0 I- 0 5.
5. 3 5  U~ U 1.2 0 5. )
o ~~~~~~~~ 

• C .C — — — * -
0 C 5 5’ 5. 45  a ‘5 5. 0 5.0 a, 0 —

~~ 5.. 0 U C V MI M I .  - —
O X  5. — — 0 5  5~~ — —C X  • — — . — — 00. 0 — — - — a m
0 0  — M I  .2 — .* — I x  0 0  .— I.- U) — —  3 . -V— —— a — .0 V —  3 5  a — —- . 0 — O X  —

~~ 
,g..~ 

— s.
~ ~~a •  ~ - •~m A  US — e  — C O  M I I J  0 — C a , — U S

V~~ — 0 ’ ’ 0 3... 3 5. M I — . —  35-  0 3 O ~~~~~U — C
5. ..’.. S C O  — ( 05  U) UI 50  00 . 0 U)~~~ — U I a , 0 m .
S 5 . C  +1 +~ 1)4 0~~~~~O 5 . X a ,  5

H ~ ~
~ ‘~~;0 ( 0  £ 5  5 0 MI v .. — ii U

— m 5 .  S. 0~~~ .5 0 U S  .5 0 0 0 . —
SC  S — DI — .0 DI — - — S E  —0 5  S N  5 — 5  — — m a ,  — .‘..- — ‘ - 5 0 0 0

00 — U  0 O C  — 0 — ‘ -  — 0 0  0 — 3 O C —
3X Z C a  UI UI ( 0 5  UI 1. U I ’ S _ S ZU I*  

.5 .4 •
~: ?

a. UI Sa, UI UI UI

S.

01 V

~~~, 2~~us .! .‘. ,, ~~~~~~~~~~~ §,“ a..5 ~ ~~~~~~~~I •_ e l— n u— m i a ’j ~~~~ ~~~~~~~~~~~ I
~~

.5 a U $ r
~~ 1.~

~ t~i~I~~ ~~~~ 1 il ~ ~~~~~I 1~~4~ I~:!~~~! ~~;H ~~~~p ;:!!~;~ iJ~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~; ~~~~ ai~~s p  2
~;~p ~~~~~ t!!1~ ;1~

~ ~~ ~ii~
— 

2-70 

— - - - - --



a’I. D I  C
M I —  V S  0 II-
• ‘ MI~~~~~U II

0 —  C O  C S —  I —
5 M I  • ‘~ - 0..’ a U S
C C C V S  0 . 0 0 .  3 5 U—

S . M I V U . —  I- M I C  3 UI ‘0 V — *
‘ — 0 .  V .- .- 0.... 0 4 05-
“ — — O  C a .  MI 35. MI.—. I - .

I- a ,m a * .- a o .  a u
£ U —  3 V ~~~~ 5) V .C  — — —aU.. .0) .~~~I- 3 0 . M I O  V a  — —

— 01 — 5 0 0  0 5. V a  — * 0 5DI V M I  a , .’  5 . 5  .— * . -  5 .—  - .  C
3 S U  I - a ,’  UI .~~C 4 E  M I —  m - — a
0 C C D  U .  V C U D  S . ‘ S

a, 5 ,  a, 5 . 5  . 5 I -~~~~
_ 0 5  * 0

£ C V  ‘ ‘ 0  ~~~C me e 2a  — MI.-
‘- .5 m I -  U U I - S  — • S U I a ,o U — 5 . 0  * 0  5’ .•~

_ 
a, 0) I,.

U. S — a “- C — 4 4~~~~ 5 5— V a
£ 0  O V —  5 3 — U  0 3 0  — -
U - —  •~~ ~~~~~ 32  5:...~:S . C  5 . M I S  — .0 V S  0 U  —
OW  MI C a , D I a  C V  5 D C  ‘ . 5*

.5 0 5- 5. C V X 4 .5 — .. s. I — S - -
D IZ V  a , U I  DI 0 0 1 1  — O  0 — —

s.. 3 .0 -.0 - ‘ 3 . 5  0 I- C 3 - 5. U
2 .e  =j ~~ ~~~ ~~~~ ~~ ..‘3 :!

- * S C . )  0 C L V >  V m .— * 4 —

~ ..2~ V 2 C ~~~~~~~~~ 
MI ..... I- 

C..
V 0 0 3  m m ~~~ o _ m  ., 1 ,~~ .. a. ~~so •aS 5 - 5 .5 V a O  . . 0 5-  — -a C .5 5  MI S I 3 C  ~MI 5 0  5 1 — ~~ 0 0 5 ~~

._ U — 0 5 .~~~C — 5 I -  ‘—4 5. 5) 0— .05 .1— — >  5 1 V 3
C CS .  MI - S C  I- V— s  C . —  — U O ) U s5. .—~~~ 5~~~~~0 5 J~~~~ I V  a s ) ..  . . M I  V > - 0 0

MI 0 3 —  W M I M I  U O V  U 0 )  l U  0 3 2C S . 0  U 0 . 5  — e . 0  >-— 0 C C  5. 3
5 •~~~~~V MI C C C —  C — —

j 1:11 ~
“ 

~•fl1. 5 0  Q >. D S i i O) %

5- 5. — — — — 0 — — .. -
V U — 5 .  — — 0 . .

*V  — M I  — 0 —  — X I - —- — 5 0 — —

11 ~n ~
;iI 

Ji 

,

~
S1 I!I~-3! ~~~~0 IlL

I ii
•1:!
Mi ..i

a,

5 *4 0

K ~ •~~ 1l ’~~~ 81 a..E . ~~~~~~C O K i a . I 5 .U~~~~U a ,  5 ’ -  ‘ 0—!3....SO0. J
0 U~~~~I . m M I0~~~~M I C~~ “:1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ - i . ~ii~ ‘ ~ ~~~~i J1n !L2~~ ~~~~ : .? 8~ 2
~ ~~~~~~ 

... o f - c o4 ! ~~~~~ ~~~~~ • f ~~?~ •:~~~~~~~~ 2~: a~~~~j~f.$~! ‘~r I~~~ 1:~~: ,~~~g’~j~~a, ~~~~~~~ .50
0 

~; ~~~~~~~~~~0.4$. ~~ 3 O ’ ~~~ 0 C  OIC ~~0 —  D I I a , S U V C S . S  —

~ ~iu~~iE~i! ‘~r.!~I ~! 1~~q
~~~~~~1h~~ ~~~~ ~~~~

2-71



a
MI * 1 1  V —V D V M I

I
-1 ~~~~-5 -‘ ‘5 C V  —

~ — 2  ‘5 ) 1 > ~$ ~~ 
SM ~~~~~~~~

5. 1I MI 5 5 . O 0 ~ C
“ C S . 0 .. M I5 I - 5  L

• V vi a , U I Si I- a,
‘0 M I C I -  V L S I  U
C 0— 0  “~ S I - M I >  a, 0
a a.z i,. , a,

MI — U.O I- SI SI
C 5’ — V . 5  ‘0 .5
U a. 5 ‘ 0 ’ 0 5 •. )  c
I — I- 0 C . 3  a,
U — D  MI .5
DI ~~~~ .- . 2 2  ~ V
C O~~~~a vi 5 a , 5M I  V .5

I- 5 5-

II ~I3 I
I- ;i~L ~~! ~~~~~ I - 

O ’ E
MI 

~~~~~~~~~~~~~~ 
‘ 0 >  5.

— 5 — D  — ‘ 5 4
— S N  . . M I5 5 ) a, U ) . a ,  3 ‘0 5 0 =

— ~~~ Q I - 3  .~ ~Li. i ~ ~!1a .~ ~~ .~ —
~~~~~~— ‘ 0 0 . 5  5 ~ V U  ._ 3

— I-) 3 —o — I l I - M ID M I  5
a, — 5- . — 0 0 0 0  C I - V  L- —

• C 0 I- ._ —~~~0, M I Q  V V S~~ 
I..

C C_  a . C SI .- I C  V C
— V S. ~‘ . ‘0 1~ ‘ a, I- 0 a, 0 —
S £ a  0 

~~ * ~ I- ~~~~ a ~~ — -~~ SI
V V V ~ ~~~~~~~ 0 — M I  a,

0 — —  — I- 3 ‘ N  .C M I .O’0 I 01~— — ‘5
I. 3 5  _ 3 . 5 5  M I 0  4 ) 5 .  3 m  5 V0) D I— — II 510 — — V O W — 0 4 )  a, I - .

Mi _S MI • V S  a E 0. V S- .C 3 0 0. 1.) 5.
C 4) 3 0  C V  0 . . e —  s C ‘-

MI s. — V 5 - — 0 5 .  I - W 5 O )  s O  0 — . —  5.
— 01 — 

‘0 O U l I- a , V  5 — 0 ) 1 .5 0 0 ) )  C —
C .— — C C I )  — >  5 . — I - a ’  C a, I - a ,  )1 —

— O S  — ‘ 0  5 — 0 .  E U  0 E V  3 5 C V  V 3 D .  MI V
.0 — S .  0 ‘0 5  — 5 .  SI 1 1 5 5 50  a.~~~ V ..~~~~~..

. > . 5 . V >
• S C  C V s ~ . 0 3 0  ‘ V  C a , . — .O L  - E l i )  I- — C 5 0 5 5
MI O N  — a ) .C  0 0 4 )  0 5 5  .— 5 ) 0 >  MI 3 5 . 4 )

5. ‘ O  5. MI C U E S - V U  V I - 5  b E  U Q 5 - U I
‘U I ‘5 5 3 0  5 * 0  0 0 13  I - Q 0 1 5 — . 0 0 1*  41 5 - M I

• V 5 ) 0 1  C —  . -C V  V C D V  0 0 C V e
MI V 5 -  — C I -  . 0 . C  m I - 5 Q >  0. I - 0  C > 0 4 )

I a • ~~~~~~~~ c — ~~ 2~~— ~~~~~~~~~~~~~ - . ._ a, 5 0 0 5 - 0 )
• *4 V I - OV  U U V  5. ). ~~~~V 0. a, — .— 0 . —
— U I- 5 5) 0  S — I -  C C  * M I V 3  51 a C .— V I- V 3 —
5 0 0) I -3  5 1. — M I 5  C C C Q I O 0 5 — C M I  .5 0 0 1 5
0 5 V — J  a , M Ia b  V 5 - E C I -  — I- 0 . 5  U * W I -o S o  * a m a ,  m c  . . . V Q b  I) — 5 5 1  II V -— C V I - 33 50  — 5 >  O V O  U C  I IV X I -  C . M I  . 5 m ’ 0  0) MI

0 5  • Il a, ’— 2 0_ S  5 ) 5 . _  ‘5~~~~~ .5 C M I C M I  * ) V  C .1~~~— —  MI 5 5 0  0. 5 . C  C O . I - V U  5 S I. a, O E  - — I ~~~> - C D
~4 U I )..) C 0. C * C C  — E S C. ’5 MII I  V 0 — E  U S M I S ) )

— V # 5 5 )  I I I  — S 0 . SV  5 S  Z U )  3 - — C  —
U E M I  0 0. 5  V S I a E  I - I -5 I -  V I - ._ M I . . .  —
“- V Z Z S-  

~~~~~~~~ lU! , , .5
.0 0. M I C V  * O a O L  MI C 0. — 0 I -L

£ 5 . 5.  I I I  I- 0 5  V U M IS )  *C I I I  O I a ,V  II V .C 0.._ a C M I  I - I - I- -— 5
X ...J — .- . — 5 >  V D IN M I S )  . C C J  M I U V  0 3 0 — 3

a, — O V  MI a — — 5  ‘~~. - U C  £ 5 . 5.  S M IQ a ,  I)
C 0 MI U IZ U I  .~~~U V I - i’ S a, * 0)  C D I V V  ~~~~0 . I - S )  I-
O MI M I • V  £ 5 . 5 .  V V S I - M I S  ‘ 5 >  ) s D  3 1 )  1

— C £ 5 .) .  0 , a ,V  > V * L . —  5 . 5  — O S  M I M I  . M I 3
MI 5 0 1 5 ) 5  .. — 5 >  5 a , M I~~~ 0 5 0 5  U I X U I  — . 5— U  .1
S — — D S  0 — O S  C U  .1 5 - 0 0 0  — V 4 D Q  —
— 5 0 5  C U I ZU I  V U _ C  D U O

U ) Z U I  0 M I . - UQ - • ’  V * 0 1  0 . -O S 0

~ i~ ~I(~~
il5.IIi I’iIi~I .~ I ~~ 1’~’ ~ E~’ ’  ~— 

— 
I ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ V~~~~~~ D ’

~l~~~~~

~ 3 2 ~~ 3 ~~~~~~~~~~~ ~

~ I ~4

2.72



.5

— V — 0 .1 — 0 — 0 0
0 0.0  5 . 0  I- 0. 0 _ C 5 - f l  I- I- 0
D C C I -  3 0 0 5  0 . 0 1 1 5 .  3 0 o c  * 0 .0 1 1 0 1 )’ 0 I -  . 5- 0 D ’l — .C IJ’0 L  — 5 - C S -  - 0 0

Id _4 0 - 0 — 5 0 . 5 0  - - 0 >~~~~~> V L  5. C > - V -p. -SI O 0 . 0 f l  0. 0 .-. — O > r i  Q — t -  O O C 4 ,
I- 1 1 5 . 5 0 . - I -  0 4  ‘ 5 1. 5 0  5. a, O C t J S j O
~ > 0 0 0 - 03 . 0  — — >  > 0 0 a , J .0  4 . 3 0 > 0

- 0’  0 0 *0 5 -  0 0 0 > 05  0 5 .- - 3
5) M I Q 5 . —5 51 > S .  M I 1 0 . —0 V O V S C C U -
0 — 0 0 5 1 5  C O . -  — .-- — 0 0 0 0  V 0 1 V 0 . . . 5 t

S C C 5 - 1 - I - C  L C D  3 0 5 4 -— L I - C  .5 C 3 V . - . D L C
0 0 0 0 . 0 5 — C  U S ) )  0 U 0 C . A C M I C  I— U IJ U f l 0 0 0 C

— .5 ‘0

U. 0 0

4: -.
.0 0 0

S S

C
I) I 5

o - 0 ’ ~ . , S I-
IA MI C 5) I

0 0  C C ) )  C 0 0)  5
— I- 0 - 1 5  C 0 ~~c - C 0 . O

.0 ~ - J U S S O
~~~ 1 1 0 > 0 0 ) )  0 1 10 - 0 - -I-

.5 D L  ‘0 0) 1 10
~~ 015 C 0) 5) 5. 51 014- C 5-

0 0 ‘08 0 0  0
0 0 0
o (3 5,

O - a, -

C
S- 

~~ .E .! ..
(5 .~ . . .~~~!11 II 0) 3 0) .0 1) 13 01.0 3

~ -~ ~ .- .t-
~ ~ ~~~~~ .t

8 .. M I . 5 ) 11 4) 0 3 — 0 )  4)
C. — 0 S C C I - 0 0 1  C 0 1 C 0’’0 C
0 5 C S E C C V - . L O E O C ’ 5

— LI O_~~C a , U ) l b C >~~~ 1 5, O > 1 5 Q

— -- C I- C
.0 I - S O  I-
C a, 0 5 3  0
MI .0 C ‘ - C O C

— 0 — 4)
3 4) 0 .5 ‘ f l  5- .0) ‘0I n>  I). U C L OC  U CI -

0 1 1 5 . 0 0. . .  0 I - O
1.) 5 . 0 )0 3  - 0 1

0 4- 0 E MI 0 5- 0 0)

— - 0- 0. - . -UI ,
0 a, = 51 5. 0) I- I I- I. OS

9 1. .0 V . 0 ) )  I - V  0 0 1 1 )
5 .0 (10 C 0 0  fl f l E-

4 _ I -  0 0 0 . 0.0  > .I- .~ 3 -
.5 U.)1 0 5 0 ’ S I E ) - V O O  0 . 5
UI C U 0 VV  V ’ V O L O C C V O— 3 C I -  ) 5 L I - C . 5 0 - C Oo DI .5 41 C 0 U) 0 0) a, MI .0 V .0 13 C = 01

-

~~~~~~~~~ 

_ _ _ _ _ _ _ _ _ _ _ _ _

V - O O C O a . U E C O 0 .  1 1 0  0 C ~~~U 2 V- 4 0 1 I .. m ) 0V 0 ~~~~~~- 0 L - -
— U 5 2 0. 0 U) U) (I) U) U) U) IA )... I_ 1- 0 0 U) (0 U) In 113 I/I U) U) U) I_ ~ — — — .0 . 0 53  3

I
X 

* 
8 ’ 5  -—

LU 

~ .5
“2  ~~~~~~~ O~~~~> ~~ q ~ ~~~I - -  ~~~L)1 U — I - C

.0 5 5 — )  * 5 0 5 .  C - - C C  E U  . S I  - - V * 5 ) J J  ._ Ob I V S I
C S  * . . . V C S J C M I V S I V C O I  0 0  5 ) —  M I — J a — O V Q C  V U ) ) L ’ 0 L’ 0 V L’ 0

SI S 4 ) — > V > 0 . -— f l ’ - S I D O ’ - —- — 13 E C S I* M I 0 f l f l— E - -  4 M I . .  0 ) 0 ) C 0) C ... O’ C
— . — — 5 V O 5 . 0 ,. .U aC S , )

~~~0 -_ 3’0 — I - . - S M I I - 5 ) 5 . M I O U C  0 3 5 3 5  D C
-- ‘5  - I - I - I - QCV - 5 . 5 . 5  ~~5 C . _ 5 5 4 ) C . _ 5 5) . . .— I - a ,_ 1 .  J 0 0 0 — 0— S I O —o D I  U 5 , 5 , 5 ,U X —~~~~~~0_ i _ l Z 2  J I -  MI lS. IX X ~~~~~~~~Z Z 0 0 O O 0 . 5 .~~~~ 0 0 0  0 0

-
~~~~ -;= I

~~~~5 V S
‘ D I -  a , )  5 C I 5 I-~~O ( C
I L  C a, 0 0 0  DI .-.

— S  S V 5 . 5 .  .5 — SI -I —
;; .~ ~ .~ ~~~~

j  ~ H ~~~~~~~~~~~~~5 0 U U 0 0 0 0 0 W V J1.. C 4 C C  0 ’S I - I U U U 0  0 00 0 0 0  0 MI

2-73



5. 1. OI l S  - 0 V I
— 0 5 - 0 — 0  — I I  0 0 0
— . . IL)  •. . a, ~~~~ — •Q O Q a ,  I)
C 0 5 5  .5 1 3 . - S .  3’ .  5) - - ( 0 5 0 5 )
I- 5) Z I i 0 5 5 5 1 1. 4) — ~ S O Q U — I -  I- MI

V a, 0 0  C 0 a , O C  5 . 3  . 1 —  0 5 - - - 0 0
5 5 . 3  0 0 ’ M I 0 S -  0 0 , 1 0’ C ..’ .0 S C s I -

-‘ 0 0  5 0 1 1 0- — C a, J C L  . 0 -  0.
5 - _ V  C 0 3 3 0 5 -  5 ) 1 . 4 ) 5  , O C C I I f lC

V C -  - l 1 5J ( a .0 0  0~~~ 5 . --  0 5 ) 5 - - C O
V MI 3 ) —  a, “ — V  O . -.Q D a , -

V 0 , 0 1 1  0’— — “ 0 50  — S C . . O M I D I O a , .

* 
l I_ S 0 - 3  > 0 1 .  0 0 0 - a L 7 3 I - I )5 ) C O C O
C -  - r I -U t > -- , -  1 . 1 0 0 ( 1 5 )  s i j U S L1 t Q ,.. ).
- 3 • - .> SI 1. ‘-I C - - SI ..1 - ‘I SI V 5 5- V V
1 1 0 1 .  C C L  5 ) L L )  .5 l ’ - ~ - 0  > L 0 O  5 1 — 0 ) -j
. 00  1 . 0 0 . 53 0 C  0 3 0 3 I -  - 0 5 1 _ SC — U t

O L U  0 0 5 .-  1 . 5 - U _ s C  0 > 3 > 0  S - S - C O O - C >)

- -  _______ ~ $ ‘-I

— .5 - MI .5 0’
— 0 13 V .5 0 4 - 0  0 ‘0 C n 13 0
01. 3 — 5 ) 0  41 0 0 . 5  1. 0 - 1l
0 0 0  -- - - 0 ) 0  C O O  S I C  Q U ’ 0 5 - MI — 015

s— U’ O J C - S- -— s. -v os .- 0 - 0 C C — C
0 O s . - C O  1 . .  0_ 0 1 .  0 > 3 1 3 - -
S I L O  — L  1 . 0 1 . 0 >  _V M I I I -  4) MI ‘ 0 5 1 3 0)
C - 0 ’ Q O . .’ I I O 0 5 1 > S 0 0 7  0 > 0 0 5 1 > .  - - 0 ) 0  a, C
~~~~~~ C 3 ) 0 0 5 -  0 _ C O  (. 0 1 .— 11,. . ’... C C C  1. - U L C  1 — 0  > 0 t . 0 C O .

V S . - 0 ) . I. •_ I- - - - I- _ V L - MI O 0 V
5) 0 0 , 1 . 5 0 ) 1 . 0  V - - 1 3 . 5 V ’ 0 L M  _ . L 0 0 0 0  M I L ) )I > . L U O
S ~ C L I I  3 1 . 1 .03 C C O J L L I -  0 ) )  5 0 0 0 0 —
C ~~~ C 1: 5 - 0 5 4. 0’ 3 5 - C O _ V O S -  C U. S- US .  C S -  

- 
S . C  0 5 s .  0 . .

— = ) .5 13

0 0 1 . 0  0 0’  0) - -  S - - 0
U - ‘ 0 - O  0 =  5- S C  ‘ 0 0 1 .  5- 5- -- 1. 0 5 - 5 0 0

.0 SI I C - C O - a — .  0 - - -  0 3 5 0  0 - 0 0 0 0 0 S C M I  -
— l ol_V I- L U )  l.l C~~~- . 5 M I M I  ‘10 0 01 5 1 .0  SI V 0 C C  01

C C 0 0 0 ’  0 0 0 a , 0 0 0 a, C 0 1 0 ) - C O  C 4 ( J . -— 0 . 0 1 0  Co - l ’ 0 5 .0 5 - C  13. 0 .- SI 0 ) 0 3 4 )  ~~~~~~ .— O C > t - ~~~- . 1 1  C 4 9.. C V U -
S I — 1 3 S- -— 0 S -  C O C . , - a , C  O �  4 - 3 0 0  = 1 3 1 .  - 4 , 0 0 )0

4 1 .  = L - _  1 1 3 1 . . - . . -’ 0 - O t  0 0 0 0 0 . - S
0 1 10 1 .0 >  ~~~ - a — L 0 C L . -’ -  4 ) 0 3  1 3 0 . . 0 Q  t 0 > O M I O C 0 ) O V U f l t

.5 3 1 . 0 00 4 )  C ’ ~~~ 0 0 . 5 5 . 0 3 0  L L D J 4 ) 1 . I ) — O  0 0 3 0  - 1 - L C O L I J O M I
C 0. 5 1 3 1 5- -~~ 5 - C  5 5 -~~~~ 5 - 5  5 0 5- 7 4 -  5. 0 1 5- 1 3  C o O  C s - U O S -  0/ I_s a , C 4~~~~ - - C  I M I_ U s . .
0

0 -  - 0 0  13
0 0 )  0 0 C - 0 0

— -— 0 ”  0 0  0 C O  ‘ t o _ V
U ~~~~~~~~ ~~~~ 0’ . 5..

o 13 0 0 _ I -  0 13. 4) 0) - / ‘ O  - -
0.- (. ~~~C — f l O ’ O a, — O C I )  C V 0 1 . 0

13 0 5 . _ I -  I - S  L L M I L  0 ,  — ,
C 3 0 1/ S ) - 0 0 -.  — 0 1 1 1 0 0 0  0 0 3 ’ - t
- 0 5 - L O O C C O  C C I - 1 . -  1 . M I  0 1 . 1 .0 - C—s 0 s.. 1.- o u- 1 0 0. 5- 5- (3 0. 5- 5 4 —

0) 0 1 1 0 )  5 4) ‘5 ..L 1/

C ( S C  0 . 5 4 ) 0 5  ‘ 0 4)  11 1 ) 0 )  I - - >  ‘9 1
1 3 ( 0 0  O C 4 ) 1 3E M I  C > E —  ‘.1 13 .— S . o - --  —

.5 — 1 3 3’ 1~~~ = - ‘ . 1 1 3 5 0  - — 1 3 0  0) 1 3 3 — 0 1 1 . 1 .  5 ?
0 ‘ 0 0 1- - . .. 0 0 — 0 0 ) 51 5 0 0 )1 1 . 5 0 )  C 0’ C = 1 . 1 . 0 . 5 0
0 0. ~~~O 0  . 5 1 . 0 5 .0 0  a L O E S ) )  S V E C . - t  1 . 1 . 1 . >

0 — 1 3 3  3 0 1 3 0’ - >ul 0 0 1 — _ S I ’ s >

4) - -

.5 - -

o -) -
~I. C ’ -

11 3. 13. . ‘ - = 5 .  .5
a, 5- 1 . 5 5 .  0 5. I- 5 0 _ C  a L L  5 5 .

0 a f l I-  13 0 I- L I- S  4. 0 1. C l .
( S I’ -  0 13 0 O I - ) )  0 0 ) )

o I- -1. 2) 5 .0 .0 4) 0 . 0 0 . 0 5
C O C U  C .4 . 4 . 00> .  1 — 5 . 0 0 . 0

.5. U C~~~ 0 C U U )  C 0 . 4 0 0 ) 0 .
C 4 ) o O —  0 0 1 1  C O O L  C U . 5 I JC

0 C .  . — C C 0 .  3 L I - C
— 0 0 , 5 3  O C . 0  0 0 5 0  0 5 . 4 ( 0 5 1 1 3

-t - 5. 0 -
MI I- 0 C — I - ’ —  ~0 I- I-
- - 0 0  11 1 1 4) 0 C -- ‘ -- 0 ’
3 1. )l_ 0 0 0 5  C Is 5. ‘I- 0 ’ -U) 13 2) 

~~~~
Q 0 1 3  ) .0 )  I S  0 0 4 )

0) ‘0 . 5 1 310’ .4 0 1— U ..’ 13 41 .4 0 a , C  t o t
5) 0 C C  . 0 0 .  a, 41 .11 C U .  5 4 )  . t-
5. C L > O . . .0 D V  5 .0  . 5 - -  ‘a , f l  L . - 0 1 5- — C U — S I ’.. — C — 0 1 0 1 3> l , . I 1 3 0  1 01— 01 — —  —

(‘4 C O L E S M I U C  . 5 E . 5C L C IV L . 5 3 4 0
— 0 0 - 0 0 0 5 5  V 0 0 5 0 C I - L  0 0 0 4 )  0 C 0 0 5

DI U .0 .5 0 ( I C  1.) .5 — 0 5 1) 13 0’ a, I.) 0 .5 I- 0 .0 4) U S C

.5
* 0 0  1) 4) - 01$4 ( 0  — f l )

C~~ . C -.. C r  — V E  —. 5

~ ~ . ~
‘ .

~~~~~ ~~~ 
-; .E 2  _ >-1~L X  — — ‘ 1  13 = - C X  C I - S I  e E C  c c  C s .  ‘ I C )

0 5 )  Q - — C 5 —  0 O E C — s b L 0 5 .  O O C a , m - —  5 . 0
— 0 0 0I L S I S  0 1 1 5 I -U  0 3  1.5 0 5 5 1 1 5  0 . 0  5 0 5 ) )

3. 0 . 5 50  0 0 ‘ I U C O C a, 0 . —  0 0 — E D O  .. _ C  >
0 O I J S .C I- O (I 0 0 0 — 3 - -  .5 - . I C S 3 C O  5 . 0  C O  -_
a, D I U ) U )P. S.. 3 C - 0 ) 1 E 5  5- .- 0 0’  0 ( 0 ( 0 . 0 3 5  4) ( 0 0  DI

0 I  5 . 5  2 - —0 0  S O  3 0 0
U 0 3  C O S I X

a, SI 5 - 0  0 a , 0  -
a > C s — ’. fl (1* 0 )

0 —  0 0 ‘4- E 5 1) C
0 — V  S C  0 II 13 5 5 )  . 0 5
5. — 5 .  > 5  C Q C  ~~~~C O  5 . 5 0 - - . 5  5 10 0  V O I U S
01 C C  0 0  £ C  0 C C M I  U S  S I C  5 0

L I -  - - C  I C  O~~~ C 
~~~2.0 U 4 ) 5 ) 4 ) 5 - 4 5  ) .5  S C S I  E 5 . 0 0 ) S~~~ 1 E - C  . 5 09 -  0 . 3— ..-5 .0  0 , 4 (0 0 0  L 5  0 V  0 C 0 0 S 3 5~ n I 5 ) . - .

O — 5  11) 0)) 4 3  0 0 .  C S - - —-, _ 15 2 2 5 5 .U) 0 0  5 2 0. 0.
— 5) - -- a E C M I
-_  — V a ,  9- 1 1 5 . 5 C C
o C C  . 50  5 — 0  0

5 .5 0 0  0 V U
V 0 5 0 1  a, . .a ,  V V O W
U V S I  C = 5 . 1. —  ‘M I

.5’.. II _ 5 . ._ a , 5  S C L I
E - - C 0 ) M I  Es ... 5 5 )0 — .- O S

.4- .- C _ 4  Q U O  - , 1  0 U a ,

S l5~~ V V SI 0 _ S W  * 5 )C . 0  C 5 . 0  L 5 — ‘.l D C = *V .5 0 4  0 0  C 5 0 - ..,- s... 5 - C  — o  * s a * r  . 5 0 . —  4
0” 

~~~~~~~~ 5 4 ) )  ~
. 5 ) I -  ~~~~~~~~~ C M I~~~~~~~~~ ’1. ’~~ 

I/S U~~ ~~~~~~~~~~ 
‘0 I. s. O V

0 . — S  _ 0 _ 4 5 a ,  04 >  0 C C  = 0  5 5 0  0 - 5 5 0 4 ) 5 1  a I- # 3  V3 _ 5 ) S_ 1 4 ) 5 I0_~~5 S .0 O OV C 0 I  3 S s l . 1  0 5 . 5 5 ) 0 1 5 . 5  5 V 0  5 4 ) 0 5
0 C V I -  0 0)  - - 0  0 0  5 5 0 . 0 3 5 )  O V C .  — C — V 4 C a , U  0 — V S  5 0 1 5 . -
I- 0 5 )  5 ) 5 C 3 I - C O  C D I - I - Q Q I -  I - S I - C  — D V L O S O O  I - V O l  5 0 5 — .

I_s U) 5 MI 0 )..) LI I-) 11) I_s 0. a, MI 0 44. 1.5 5 0 15 0 5  .0 ‘.0 0 0 — 4 43 .0 5 — U SM V

2-74



Exhibit 2-4 Determination of Pasture Production.

The basic objective in the formulat ion of plans the operating unit. Inasmuch as the census data does
is to provide the best use or combination of uses of not provide pasture yields, it was there fore necessary
water and related land resources to meet all perceiv- to perform an analysis of the livestock industry itself
able long and short-term needs. to determine the feed required to feed the numbers

Following the first rush of settlement in any of livestock reported by the census within the area.
new ly settled area , one of the prime determinants for To determine feed requirements for livestock
land use is t he earning capacity of the land per acre; and poultry from data recorded in the Agricultural
i.e., land for urban development usually gives a higher Census (1964). the census categories must be disag-
return per acre than land used in an agricultural use , gregated in line with accepted practices used in the
and land for industrial or commercia l use commands enterprises. (Hogs, sheep, turkeys, etc. were disregard -
a higher value than does land in the residential areas. ed as being too few to be of consequence.)
As land use is a prime consideration in planning, it is The following steps were taken:
necessary to evaluate returns to land from segments
within t he use categories. The determination of net I. Determination of dairy cow feed requirements:
income to land is determined through cost return
analysis. Advantage s and disadvantages of various uses A. Ascertain average annual milk production
can be determined in this manner Although census per cow .
data is probably adequate to determine trends iii land I. Convert milk products to a common
use within the agricultural industry , the manipulation unit—pounds.
of the trends through planning is dependent upon a. Milk sold as whole milk is given in
income to , or ownership of , land. To determine pounds.
probabilities of use in agriculture, net return to land b. Convert milk sold by the quart
must be separated from that of the secondary (census) to pounds at the rate of 2
industry on the farm; i.e., to determine net return to pounds per quart.
land under dairying, the dairy must be separated from c. Convert butterfat (census) to milk
the forage production enterprise in order to make the equivalent by the formula : BF
proper determinations, divided by 4, times 100 equals

The determination of net return to land is pounds.
doubly important in an area such as the Puget Sound 2. Add a, b, c, to get total pounds of
where a wide range of crops may be grown. To milk produced.
understand pressures for land use within the agricul- 3. Average milk production per cow is
tural sector , it is necessary to evaluate the return to determined by total pounds of milk
land from the various crops or uses to which land divided by the number of cows
may be put within the realm of agriculture. To (census).
determine the cost return or t he benefits to land from B. Determine total digestible nutrients (TDN)
various uses , it is first necessary to segregate the required for milk production.
various enterprises on the farm so t hat the farmer or I. Assume average weight of producing
manager may make proper determinations of the best cow to be 1200 pounds.
use to w hich the land can be put , from t he standpoint 2. From “Production vs. TDN” chart ,
of dollar returns, determine the annual TDN’s required

Census data , as it is issued through the Agricul- per cow. 5

tura l Census, does not provide an analysis of these 3. Multiply this by the number of cows
figures in such a manner that the returns to land can (census) to get TDN’s required.
be determined. Therefore , it became necessary to
develop a system of determining yields from pasture
lands in order to arrive at the actual net return to the II. Calculation of TDN’s required for all other classes
land from its use fur forage and pasture production. of cattle and calves:
To analyze this type of situation one must have (Use daily TDN requirements from Morrison’s
knowledge of t he actual yields returned from pasture “Feeds and Feeding” by class, weights , and days
and other lands producing forage for the livestock on fed, times numbers in class.)
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A. First determine the number of cattle held of beef calves, the beginning num-
during t he year or Part of the year. ber of weaning age should be at
1. This is the sum of all cattle and calves least I .2 times the number needed

on listed inventory , plus cattle and at two years of age to allow for
calves, sold, plus estimated number culling before entry into the breed-
slaughtered for home use . ing herd. Cull to 1.1 at yearling
a. From census data (1964 Agricul- stage .

tural Census by County): c. In the case of bulls needed for dairy
I) Find number of cattle and calves herd sires, it is assumed one bull is

held needed for approximately 50 cows
2) Find number of cattle sold where herd sires are used. Herd sires
3) Find number of calves sold are assumed to be used in 50
4) Estimate number of catt le percent of the herds. Artificial

slaughtered for homes use (num- insemination is used in the other 50
ber of farms reporting livestock percent. In order to replace bulls
times 2) every four years , it is necessary that

5) Find number of cows and heifers approximately 0.5 of one percent
that have calved of cow numbers under a herd sire

6) Find number of milk cows (1 + be ready to go into the herd at two
2 + 3 + 4 = total number of years of age. To achieve this num-
catt le) ber , the beginning bull calf number

7) Determine number of beef cows will need to be approximately 1.4
(5 minus 6 number of beef times the number needed at two
cows) years in order to allow for culling

B. Compute beef cow TDN’s per day by cow before entry into herd. Cull to 1.1
numbers at assumed weight of I ,ooo times the number needed at year-
pounds. ling stage .

C. Compute replacement needs for cattle and d. In the case of bulls needed for beef
calves by classes, herd sires , it is assumed one bull is
I. Calves needed to replace herd culls: needed for 25 cows and average use

a. In the case of the dairy herd, we life is estimated at four years. The
assume a herd life of approximately number of bulls requiring replace-
six years in the milking string. This ment each year is one percent of
requires t hat approximately 16.666 beef cow numbers. To achieve this
percent of the herd number be number, t he beginning calf figure
rep laced each year by heifers at two should be approximately I .2 times
years of age . To achieve this , the the annual herd requirement to
beginning ca lves held for replace. allow for periodic culling before
ment must be approximate ly I .4 bulls are entered into the herd. Cull
times this number to allow for to 1.1 times the requirements at
culling before entry into t he milk- yearling stage .
ing herd . Culling is done as year. D. Determine the number of cattle and calves in
lings and before entry in the milk- other than replacement classes.
ing herd. Cull to 1.1 at yearling I. Cattle and calves sold:
stage. a. Cattle sold.

b. In the case of beef herds , we 1) Fat steers (census)
assume a herd life of approximately 2) Beef bulls (same as final replace-
seven years. This requires approxi- ment figure)
mate ly 14.285 percent of the herd 3) Beef cows (same as final replace-
number to be replaced annually by ment figure)
heifers two years of age. In the case
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4) Dairy cows (same as final silage and grain in TDN’s were subtracte d; the
replacement figure) remainder equaling the total produced from pasture

5) Dairy bulls (same as final and aftermath grazing. This was divided by acres in
replacement figure) this use to get the average yield. The average pasture

6) Beef heifers (difference between product ion for the Puget Sound Area in this analysis
calves kept and cows replaced) is extremely close to the conversion figure of hay

7) Dairy heifers (difference production as reported in census data.
between calves kept and cows Ill. Calculation of feed used for poultry were made
rep laced) as follows:

8) Dairy steers (difference between (Calculation of feed for poultry were needed in
total of above and census cattle) order to balance the total feed inventory.)

b. Calves sold. A. Determine replacement chickens t’rom
I) Beef steers (50 percent of calves, census data. From total chickens four

minus death loss of 2 percent, months old or over , the numbers of laying
minus replacement bulls) hens and pullets , plus one percent for

2) Beef heifers (50 percent of roosters were subtracted. This gave pullet
calves, minus death loss of 2 and rooster replacement inventory and was
percent , minus replacement divided by 12 to determine monthly replace-
needs) ments for hens and roosters sold.

3) dairy calves (total calves sold B. Feed needs were computed by multiplying
minus beef steers and heifers; the number of replacement poultry per
death loss automatically ac- month by 4.166 pounds of feed per month,
counted for) and times 12 for yearly needs. Broilers were

E. Cattle slaughtered. computed at 10 pounds of feed per bird.
I. Census number of farms reporting Feed for adult birds was computed at 120

livestock (dairy and beef) times 2. pounds per year.
Note: Cattle total is equal to inventory Use of the above method resulted in the
plus slaughter, as no figure is given for determination that 451 ,264,900 pounds of digestible
slaughter. nutrients (TDN) were produced as unharvested forage

By following the procedures outlined, the total for an average production per acre of 4 .94 CNU’s or
TDN requirements for the composite herd were 2.3 tons of hay equivalent.
determined. Census data provided the amounts of The use of cropland for pasture, more than 75
hay, grain and silage produced in the area. Data were percent in preference to other possible crops, points
also available as to tons of hay purchased and hay up a need to establish a value for pasture. Some of
sold, and the amounts of processed feeds purchased. the best cropland is used for the production of grasses
This then left the unknown quantity of feed pro- for livestock grazing, indicating that pasture may be
duced as pasture and aftermath grazing. one of its best uses. Using the procedure outlined in

From total requirements, quantities of feeds this exhibit , it has been proven that the use of
purchased were subtracted , the remainder being the cropland for the production of grasses is often
total grown on the farms. From total produced, hay, competitive with other high-income crops.
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EXHIBIT 2-5. Explanation of Calculated Nutritional Unit (CNU)

Puget Sound Production Figures thaI of pricing forage used in multi-enterprise farming
operations such as forage and beef or forage and milk.

Land uses in many areas throughout t he coun- When the produce , such as graze or green chop, needs
try indicate that forage production is competitive to to be evaluated in order to closely estimate net return
so-called cas h crops and other land uses , yet we find to t he land in dollais , a price must be derived. This
pasture land is generally assigned a far lower net price , once derived, is then used in t he same manner
income. This indicates that a different method than in project analysis as though it were derived in actual
t hat now in use is necessary for critical analysis. To m arket exchange .
determine t he value of the forage , so produced, to the To determine to what extent the segments of a
land on which it is produced requires the single mixed farming operation are self-sustaining, it is
enterprise analysis of the overal l farm operation. It common , as in other business, to divide t he operation
should be indicated here that it is possible in the into separate enterprises or departments such as grain ,
Puget Sound Area to purchase all feeds and produce a hay, dairy, etc. A lthough all enterprises are under the
profit on the dairy industry separate from that of the same managment , each is operated as a separate
values derived from the land in that a 60-cow dairy entity within the farm or ranch. By using this “single
having a production of approximately 13 ,500 pounds enterprise ” approach and farm cost accounting proce-
of milk per cow will produce enough income to pay dures , management can see at a glance t he profit or
full price for the forage produced on the farm and loss position of the individual enterprise and can also
still show a profit. determine benefits from programs within the enter-

To measure the effective nutrient yield of prise. The application o farm accounting techni ques
products harvested by animals or unweighed machine then becomes a practical tool to aid the farm
harvest, it is necessary to set up a new unit of manager. The agricultural economist will find the
measurement. This unit is named “Calculated Nutri- same tool a powerful aid in resource planning.
tional Unit ” based on tab les in Morrison’s “Feeds and Field experience in evaluating floodwater
Feedings.” Feeds are priced to the livestock at the damages and determining benefits from watershed
lowest alternate cost of similar TDN (total digestible projects in the Puget Sound Area of Washington has
nutrients) available in the market. This gives gross led to the method of analysis presented here .
value from w hich all production costs are subtracted The common system of using an “Animal Unit
to obtain net income to land and management. Month” in forage computation is not useful in the

As an example, farmers in t he Puget Sound method here in described for it is a variable term
Area have a wide variety of crops from which to usually applied in studies concerned with manage-
choose for the utilization of land in profit-producing ment ol’ grass to prevent over-grazing or other grass
ventures. Among the crops which can be grown in mismanagement. In such studies the nutrients sup-
addition to foA~ge are a wide variety of vegetables plied to stock are secondary considerations to forage
such as canning peas , beans, broccoli, canning corn, management.
etc.; cane fruits , straw berries , bush fruits , potatoes For the analysis presented here, a unit of
and small grains such as oats and barley. Even with digestible nutrients is used It is call the “Calculated
this wide choice of crops , more than 75 percent of Nutritional Unit” (CNIJ) and is defined as one-
the land is devoted to the raising of forage for twelft h (1/ 12th) of the yearly requirement of digest-
livestock , dominantly dairy . Therefore , it is obvious ible nutrients fed in a balanced ration to a I ,000-
that forage production is returning an acceptab le pound beef cow , including the requirement to nurse
rental in relation to other crops. and feed the calf to eight months of age at a weight

Resource planners are frequently confronted of 475 pounds. From calculations shown in Table I -
with pricing t he products of the land. In project and this is estimated to he 465 pounds of TDN per
basin planning, where there are numerous competitive mont h. The equivalent is a I ,000-pound dairy cow
uses lot land such as farming, wildlife , recreation or producing 5 ,900 pounds of milk.
urban, it is vital that true incomes be used to aid in A graph has been prepared (Figure I) to show
proper plan formulation. The situation very often is yearly iced requirements in TDN for cows of various
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weights producing various quantities of milk. This is If at the end of the year the cows weigh only
used for rapid calculation of feed requirements for 900 pounds and the calves come off at 350 pounds,
the herd. the beef produced from calves would be 35 ,000

From contacts with farmers in proposed water- pounds, minus a loss on cows of 10,000 pounds, or a
shed projects in the State of Washington , it has been net beef production of 25,000. From above standard
found that stockmen are familiar with certain ele- 11.76 TDN per pound, it is found the pasture
ments of measurement. These are; (a) the amount of produced 294,000 pounds TDN (25 ,000 x 11.76).
milk or beef produced; (b) the number and approxi- CNU’s effective ly harvested from pasture then is
mate weight of cows and other stock in the herd; and 294,000 divided by 465 TDN or 632.25.
(c) the tons of hay and milled feed purchased. From This analysis, then, serve s to point out to t he
this information it is possible to derive a close rancher a need for better management or better
approximation of the effective harvested forage yields nutritional balance.
on the farm. Step 2. Pricing:

The method proposed for pricing CNU’s is Cost accounting is needed on the multi-enter-
composed of two parts or steps which are described prise farms to furnish guidance to management in
as follows: evaluating each enterprise or program within an

Step I. Determination of the effective har- enterprise . Management will separate the overall
vested yield of forage on farms: farming operation into single enterprise Units. These

Divide the number of pounds of milk produced units might be, but are not limited to, such crops as
by the number of cows milked (including those grain, forage, dairy, beef , saddle horses , etc. Setting
temporarily dry). This gives the average production the various enterprises up as single units enables
per cow. Average milk production is plotted against management to determine costs and revenues of each.
TDN required per cow relative to cow weight (Table By this method , if the livestock enterprise uses corn
1). Multiply by herd numbers to get TDN required from the grain enterprise , the market price of the
for this portion of livestock , corn is charged to the livestock and credited to the

To this, add TDN required for young stock by grain in the farm account books.
weight; i.e., a 600-pound hiefer is approximately 0.6 By converting forage and concentrates to TDN,
of a calculated nutritional unit and is so computed a common denominator of comparison for feeding
for the time she has been in the herd during the year. purposes is provided. By this conversion, one ton of
Bulls and other stock fed forage from the farm are hay equals 1,000 TDN; one ton of grass silage equals
included and all needed TDN totaled to get feed 333 TDN; one ton of green chop equals 320 TDN;
requirements for production records. and one ton of grain equals 1 ,500 TDN.

Next , the amount of feed purchased, both hay The above conversion is adaptable to local feed
and grain , is converted to TDN. Subtract this from data where information is available. The herdsman or
total requirements and the remainder will be TDN’s manager computes TDN cost and makes decisions
harvested on the farm. Divide by 465 (TDN in CNU) accordingly.
to get CNU’s and divide again by acres to get The TDN as the common denominator then
harvested yield in CNU’s per acre . becomes useful in pricing the feed forms such as

Caution should be exercised to make sure that silage, green chop or graze which are not commonly
the herd is receiving balanced rations. If production is priced in actual market exchange .
so low that it is obvious more tons of material were Since the individual’s cost of production is not
taken than is indicated by this method of analysis, a significant factor in the overall market price , he
ration imbalance or inadequate feeding is indicated, need not consider it in pricing the feed forms from

Example: 100 head of 1,000-pound cows with one enterprise to another on his farm. In the absence
calves on 1,200 acres of pasture. of a posted market , he will price the units at the

From Table I, it is determined that each cow lowest alternate cost of available equivalent units of
needs 5,580 TDN yearly to produce a 475-pound digestible nutrients. The dairy enterprise , to be
calf. Therefore , it takes II .76 TDN per pound of beef self-sustaining, t hus must be charged the market price
produced as a calf (5,580 divided by 475). for the TDN’s it requires.

Total herd needs become 558 ,000 TDN (5 ,580 A pound of digestible nutrients in the form of
x 100). milled concentrates costs the farmer $.043 per
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pound. (Milled concentrates contain approximately would be $15.34 (465 x $.033). If, as in the central
1,500 pounds of digestible nutrients to the ton and portion of Washington State , hay is $20 per ton , the
the adjusted normalized per ton price is $65. Sixty- price of a CNU would be 465 x $.02 or $9.30.
five dollars divided by 1,500 equals $.043 per Once the value of the forage is determined , it is
pound.) a simple standard procedure to make a cost returns

A pound of digestible nutrients from hay costs analyses and determine the return to land from the
the farmer $,033 per pound. (Good quality hay forage or material produced therefrom.
contains an average of 1,000 pounds of digestible The initial high value placed on land for
nutrients per ton and the cost is $33 per ton, ANP. industrial or commercial use so far exceeds its highest
Thirty-three dollars divided by 1,000 equals $.033 value for use in farming that no use as farm cropland
per pound.) If similar quality hay is available at $25 is competitive . The value of cropland for farming is
per ton ANP, the pound of digestible nutrients would often competitive with its value for housing. Further
cost S.025. economic analysis may point out a closer ratio of

Common business practice will indicate to the comparability between agriculture and industry. The
farmer t hat for the non-market items of grazed forage use of land for farming through perpetuity and the
or green chop he will price those items to the retention of the farming industry in an area may
enterprise using them (in this case , the dairy) at the offset the benefits derived from the gain of a less
price of the lowest cost alternative available in the permanent industry. Since the Puget Sound is a
market. In this case , grazed forage or green chop used deficit food-producing area , each removal of farmland
by the dairy enterprise would be charged to the dairy from agricultural use results in the displaced food
at $.025. A CNU would be priced at $11.62 (465 being imported from other areas or being produced
TDN x $.025). on lands at a higher Unit cost , thus reducing the total

If the hay price is $33 per ton, the CNU price farm industry of the area.
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TABLE 1. Calculated Nub’itional Unit ICNU).
Calculation of Total Digestible Nutrient (TON) requirements of 1.000-pound beef cow (with c I f  at side to weight of 475 lbs.
at 8 months of age): 1

Beef Cow Needs (Waight 1,000 lbs.) TDN/Day No. Days Total
Pregnancy 10.5 125 1,312
Nursing calf first four months 13.5 120 1,620
Nursing calf second fo ur months 13.0 120 1,560
Subto tal 4.492

Add 5 percent for waste
Total for cow 4.717
Add calf needs beyond those supplied by milk lie. below)
Total Digestible Nutrients (TONI per year 5,578
CNU month , 1/12 of 5,578, or 465

Calculation of TDN Needs of Calf
Range in Daily Supplied Other No. Total Need

Month Weight Nee& 
~y_Milk Needs _2e~~ 

Other Feeds
(TON) (TDN) IrON) (TON) (TDN)

1 75-125 2.2 1.6 .6 30 18
2 125-175 3.2 1.6 1.6 30 48
3 1 75-225 4.4 1.6 2.8 30 84
4 225.275 5.0 1.6 3.4 30 102
5 275-325 5.7 1.6 4.1 30 123
6 325-375 6.4 1.6 4.8 30 144
7 375-425 7.0 1.6 5.4 30 162
8 425-475 7.8 1.6 6.0 30 180

861
Beef cow is expected to furnish 2,400 lbs. of milk or 10 lbs. per day, on the average, for

8 months.2

Dairy Cow , I Weight 1,000 lbs.. 4% FCM) TON/Day No. Day TotalMaIntenance 7.9 365 2.883
Pregnancy 6.0~ 90 540
Add for milk production to obtain equivalent

of 5.910 lbs. @ .32 TON per lb. 18~iSubtotal 
5,314Add 5 percent for west. 

- 266
Total Digestible Nutrients ITDN) 5,580

CNU month, 1/12of 5,580 or 465

Calculation if cow produces 10,000 lbs. milk
Add: 10,000 - 5,910 4,090 x .32 1.309

Subtotal 6,889
Add 5 percent for weste

Total Digestible Nutrients (TDN) for 10,000 lbs. 6,954

Morrison’s “Feeds and Feeding. 22nd Edhion.” calculated from Appendix Table Ill , pages 1087-1068.
2 Morrison’s “Feeds and FsedInc_. 22nd EdIt jon ,” from page 737.
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Exhibit 2-6 Costs of Production and Net Income For Selected Yields Per
Acre of Pasture Undrained and Drained Puget Sound Area,

Cost Per A cre Cost Per Acre
Operation Undrained Drained

(dollars) (dollsrs)
Cost of Establishment:
Plow (2/3 acres per hour) 5.98 5.98
Oics 3times 7.14 7.14
Roll or Pack 1.33 1.33
Seeding (Drill) 2.78 2,78
Seed Cost 8.00 8.00
Fertilizer 4.00 4.00
Fertilize 1.48 1.48
Clipping 2.58 2.68
Fence 1.50 1.50
Drainage 14.21
Taxes and Assessments 11.00 14.00
Insurance (Liability) .30 .30
Incidental Expense (Pickup, etc.) 3.00 3.00
Subtotal 49.09 66.30
Value of First Year Grazing (2 CNU’s @ $15.36) 30.70 ______

Net Cost of Establishment 18.39 35.60

Undrained Drained
7CNU IOCNU

Annual Costs Ersuing Years:
Stand Amortization (7 yrs. p5%) 3.18 6.15
Fertilize 1.48 2.96
Fertilizer (20.9-6 @ $108 per ton) 8i0 13.50
Clipping 2.30 4.60
Spread Droppings 1.50 3.00
Fence 1.20 1.20
Drainage 14.21
Taxes and Assess ment + O&M 11.00 14.00
I nsurance (Liabili ty) .30 .30
Incidental Expense 1.00 2.00
Total Annual Costs 30.06 61.92

Costs Converted to Adjusted Normalized
Prices (Factor .94) 28.25 58.20

Gross Value of Pasture (@ $15.35 per CNU) 107.45 153.50
Less Annual Costs 28.25 58.20
Net Income 79.20 95.30

Average Net Benefit from Drainage -$16.10.
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Exhibit 2.7 Costs of Production and Net Income For Selected Yields Per Acre
of Pasture Drained and Irrigated Puget Sound Area

Cost Per Acre Cost Per Acre
Operation Drained Irrigated

(dollars) (dollars)

Net Cost of Establishment ’ 35.60 35.60

Annual Costs Ensuing Years:
Stand Amortization $35.60 (7 yrs. @ 5%) 6.15 6.15
Fertilize 2.96 4.44
Fertilizer 13.50 16.20
Clipping 4.60 4.60
Spread Droppings 3.00 3.00
Fence 1.20 1.20
Drainage 14.21 14.21
Taxes and Assessments 14.00 14.00
Insurance (Liability) .30 .30
Incidental Expense 2.00 2.00
Subtotal 61,92 66.10 ’

Irrigation:
System Cost ($200 amortized 20 yrs. @ 6%) 17.45
Repair and Operation 4.00
Labor of Moving Pipe, 4 Irrigations 4.00
Subtotal 25.45
Annual Costs 61 .92 91.55

Total Annual Costs Converted to Adjutted
Normalized Prices (Factor .94) 58.20 86.05

Gross Value of Pasture (@$15.35 per CNU) 153.50 199.55
Less Annual Costs 5&20 95.30
Net Income 95.30 04.25

Average Net Benefit Per Acre from Irrigation - $9.05.

1 From Exh ibit 6.
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PART THREE—FORESTS
PUGET SOUND AREA

PURPOSE missi in. ftc Interdepart m ental Staff  Committee of
t h e  Water Resources (tiundi defines related land as

The purpose of the Forest Chapter is to provide being:
the Puget Sound and Adjace nt Waters  Study w ith  an hat arid on which present or pro-
inventors of the resource and a sta tus o f the industr > ected use and management practices may
at planning levels of 1980. 2000 arid 2020 . .\ri Cause significant e f f e c t s  on the runoff or
industrial economic anal v s is . conibined with a deter- q uanti t y or quality of the water resource to
mination of the h~droIogie effects of the growing an d wh ich it relates . arid t hat land, t he use and
harvesting of timber is deemed essential t i  this it tanage inent of which is significantly
purpose. It is further intended to provide such a t te c t e d  by or depends upon the existing or
information as may be required in the study ot other l~r posed ileasures for the management
related subjects . development , or use of the water resource to

whi ch it relates. ”
BASIC ASSUMPTIONS The significance of this statet lient is readily

apparent. Land, as the source and conductor of
That the term “Forest Industry ” as used herein water s , has a direct bearing on the rate of runoff and

applies to the harvesting. processing and marketing of the introduction of pollutants. Related land, t h en.
timber and forest products. includes not only potential service or bene fit areas , it

That forest management programs and forest- includes all lands within the hydrologic boundaries of
based industr ies wi ll cuntinuc to be tt llportant facets the basin.
in t he economy of the Puget Sound Area. Within this concept , forest lands arc a major

That forest resource development will not coiicc rii to the Puget Sound and Adjacent Waters
remain static and that levels of production front Study. Forest lands make up the major part of the
managed lands and utilization on all properties will study area and are the source of over 80~ of the total
increase , water supply. The type of management practiced on

That the area devoted to the growing of forest these lands has a direct bearing on the quantity and
products will decrease through conversion to other quality of surface waters. Continued urban and
land uses, such as urban expansion , industrialization , industrial expansion in t he Puget Sound Area
recreation development. etc. depends , to a large degree upon the proper use and

Modern forestry can be defined as the scientific m anagement of forest areas.
management of forest lands for the continuous The forest products industry is an important
production of goods and services. As suc h, it should segment of the area ’s econonty. second only to
not be assumed that timber is t he only product of aerospace in total input. The continued well being of

such management. l’o avoid areas of duplication . the industry depends ott the maintet iance of favorable
however , t his Chapter deals only with that part of ’ economic condit ions including adequate raw niaterial
forestry which specializes in wood fiber prodt~ct ion. supplies, water supplies and transportation facilities.
Other aspects of forest management , suc h as recrea- The pulp and paper industry particularly, is depen’
tion . fish and wildlife or water are developed in other dent Upon the availabilit y of pure . high-quality water.
appendices which deal specifically with those re- Ihis mndu str s alone utilizes some 275 million gallons
sources or activities. daily in the Puget Sound Area.

1-orests and forest-base d industries are , there-
RELATIONSHIP TO WATER fore , vital seg m ents of compre hensive water resource

planning. This appendix has attempted to evaluate
The role of related land has been recognized as these segments and their relation to other activities of

vita l to any comprehensive water resource planning the l’uget Sound Area.
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DOMINION OF CANADA

I,.

0

H G T

OREGON

FOREST LANDS mountain hemhock and true firs. Generally, t hese
stai i i hs do tot  conta in tig ht volumes . htowcvc r . 40

The forests of the Puget Sound Area range frotn thousand board t’eet per acre is not uncommon.
sea level to the alpine reaches of the Olympic and Timber stands are usually even-aged , except
Cascade Mountains. This wide range of elevation , where partia l cutting has occurred. This condition is
coupled with like variation of topograp hy. temp .ra- due in part to past forest fires and to earl y (lay
ture , and precipitation , results in a great variety of logging activities where large areas were denuded of
tree species and ot her forms of vegetation. The lower cover at one time. In addition , Douglas’fir and certain
and mid-elevations of the Area contain some of the other species do not regenerate readily within an
most productive timber land in the Nation which are . existing stand , thus tending to maintain the even’aged
in fact , notable among forest lands the world over, status.
Some of t he finest quality timber ever produced Time Puget Sound Area supports a harge . diversi-
originated in the Puget Sound Area of Washingto n t ied, forest products industry of ’ importance bot h
State. Generally, t he productive capac it~ of the local ly and Nationally. Virtually all of the softwood
stands decreases wit h altitude, cu lmmttating with the product s required la~ the local economy originate
picturesque , but noncommercia l stam ids of the a lpimie imotu plam its within the study area. yet the elation-
areas. sl ip o1 the industry to National demand is even nioic

The area lies within the Douglas.fir Subm eg iom i. sign it icant. In l%3 , it w its estimated that 4’~ of the
named for the Nation ’s num ber tine Iunibt’ r am id sot twood t imber . 121 of the softwood plywood and
plywood species the Douglas’lir. Below 3.500 tei ’t 5(~ of the wood pulp consumed in the Nation
elevation . Douglas’fi r predomin ames. ustmall ~ char rom g m na te d t rout  plants within the Puge t Sound Ar e a.
acterized by dense , high-vo lume stand s . Av t ’ra” In addition to the m ajor products listed above , t he
volume per acre is 55 to h5 thousand hoard t~ el . \re.i ’s plam it ’. produce a ham ge variety of specialized
ranging to upwards of 13 5 thousand board fee t  a~ ‘~ pioducts including diniensiomi ti m bers , poles , piling.
maximum. Also found in pure stands , or in mixture li,i dhoard and partmc lehoard . sh ing les and shakes ,
wit h Douglas-fir. are western hemlock . wesl ern red- lur m tm t u re stock ’, amid t h e  like. Hardwood proceSSim ig
cedar. Pacific silver fir , red alder , big k’at m a p le amid plants are of re lat ive ly small importance at t he
black cottonwood . Above 3.500 fee t elevat Ion , there pres~’ mm t l ittle , althoug h this segtt ient of (he imidust i ‘, is
is a gradual transition to stands containimig pr m rna rml ~ grow mmlg.
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BACKG RO U N D  A N D  H I S TO R Y  T hou sam mds of acres of goverm iument humid . iu~
eludin g some of time fim mest ti ther , were open to any

Wh~ m m the whit e tita n nmmg ra ted westw a rd. lie did buyer for S I .25 per acre . litiwever . t he formality of
so u t  search it t  land. hi wi ’st ’t . those whit c l u e  to the hu~ mng t ime land to obtaim i timber rights was largely
Puget Sound \ rea  ss e tc  m u  i: i t t~ drawn Ihere because igitored. Mummy of the early loggers believed t h a t
of the tote st s Ehie ~ found tii .it t h e  s hom es of the goverm imemit land was free , so they cut any timber
Sound w et e lined s~ it h t ill itgi m l timber of the that looked desirable , virtuall y at will. The govern.
highest quality I lie pr ox im it i t ’. ot t h is t y pe  of t im ber nient tried to prevemi t such trespass (spoilation) by
ii’ t i dessa t e t  ,i tsw er t ’d the mieed to t  pilitig arid ship imposing a ch arge of $2.50 per t housand board fee t
sp.irs in time di’se lopm iiemm l else wbtere om m time west co ast of mim mi ber cut ott public land, however . ow ners hip of
As a esult. loggin g operatoi t is s~ C l i’ si ot i under way the logs was usually difficult to prove. This method

The first lunmher m o ult ,  owned by time Puget was also oppose d by the local millnien. President
Sound Mifl irig Compaity. was sct imp in I 84( . with the Gra n t .  in a t  a t tem pt to stop further depre datio n s.
tirst shipment to lumber being made ott the Hudson Sent a specia l agemit whose purpose was to restraiti the
Bay (‘ompaiiy s t eat t t er  “Beaver ” in l~~4~ A lso in milhmen. lie met with only partial success . President
l~ 4S . the brig “Orbit ” out of Suit Framicisco pemsetra . Hayes did likewise with much the same result. His
med as far as Budd Inlet (Olyn ipia’Tun mwater ) to load agent reported that at least 40 m illion dollars of
pilimig For this , amid similar shipments. the shipper spoilage had occurred since 185 5 and charged certain
was pa~ i tt g  eig h t  cents a lineal foot for piling nu lls with the co nmtimtued cutting of government
delivered alongside tIme vessel , timber. Despite such wa mmt o rl plunder, the supply of

Puget Sound soon started attracting ships w hich tinuber in t he  Puget Sound Area seemed inexhausti-
might have entered oth er west coast ports or lumber ble. So vast did the forests seem in 1870 that uric
cargoes An ear ly paper stated . “Every vessel Can save prornim iem t pioneer was quoted as say ing. “The supply
from five to six hundred dollars in pilotage and of logs for lumber will only be exhausted when the
towing by coming to the Puget Sound after their mountains and the valleys , surrounding the Sound are
cargoes. instead of the Columbia River ”. The Coast destroyed by sonic great ca lamity of nature ”, During
Survey of 1855 listed sixteen sawmills on Puget this era , some nuills logged their own land. Others
Sound wit h a total output of 85 thousand board feet purchased logs from companies engaged only in
of lumber per day. One of the largest mills of that era logging operations. Some loggers purchased land for
was producing eight t housand board feet of lotnber t i  the purpose of ktggmn ig it : sonic purchased only the
twe lve hours. B~ 185 5, shipments were going to standing timber: and others simply pirated the timber
many points along the west coast ami d to world w ith mo ut consult imig the owner. When purchased. the
markets as well , irmc t udi n i~ South America. price iii kigs tanged from S4 to $10 per thousat ud

The Port Gamble mill, in 1858 . was t he greatest board feet for sonic of t h e  best timm ibe r eve r produced
lumber miianu facturing plant nit Puget Sound. In a oit t h is c o m it mne nt.
24’hour period. the mill could produce 50 thousand As Ote twentieth century approached. indepen-hoard feet of lumber in addition to lath , simigles amid dent htgtziiig companies gave way to mill ownershippickets. Numerous other plants sprang up throughout ‘ ‘

amid to compat i cs it orkimig directl y w it h the mills. Athe Puget Sound Area as the demand for iumber . . ,series of depressio n s during t h i s  period provided thecormt mm iue d to increase. . 
, 

.
impetus for much of th i ts  consolidation - The price ofRi 1860. cutt ing utperatmot i s  alormg the shores i t t
lumber f luctuat ed greatly. hut the cut stead ml~ in-Puge t Sound were becoming widespread. a lthoug ht
cr e ased dime to t h e  ntuniher of mills , t heir increasedmost cutting was done within one or two tit hes i t t  the
productive ca p.i c mt~ and to t h e desire of the s e t t le tsshore limte Although a minor m rrmtammt at time time , tIme

methods used by the lumber m en were high ly waste- to ~ LiT t ìe au

ful. The only tn~ es cut were those yielding at least In t h e  era bet ome Wt tr ld \~ ar I, time prumici pal
three 24-foot logs with a niinimimm diameter of 30 disposition of lh m~ public lands was conipleted. T ue
inches. Anything mit meeting t h ese specifications was National h~otest s

’ were created amid tIme private timber
left on the ground Ini addition , cutting was often do mtua i ius tif the regiomi sien e t ’oum ded 1 ittiher output
dune twelve 1 tr itmore feet above time ground . result irmg ii use if cad tv , hut C(it I mug was stilt m ostly ahuit ig t Ime
in a “forest ’’ of high s t u m p s .  I lie renuntants of thmi ’se w at erw a s w i t h  tIme hulk of the for ests he imm g held f uum
stumps can st i l l  he seemi t hirumughout t ime lowland .i r’ :is t t i t t i r e values.
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PHOTO 3 1. Eart y day falters at work. Photo taken about 1890 in the vicinity of Shelton. (Source unknown)

‘[ hits era sass the region’s f i rst s t i t i s ta n i t ia t  focal point of the mndust r~ shn f ’ted to sout h west
deichuipri i i ’ r i t  ru turcs t t. piac tice . die heg ititt uti g if Was hinigloum amid the (‘olumi mbia River district. Wood
w idespread f u u t e s m  t ine ci i u t r o h ,  Shocked by die great product prices g eit era h h s declined durim ig the inter’war
Y a c u h i  Fire u t  11)02 01 st i u t h ieru ~

t..is humug ton aitd by era. ptiiictu~ited h~ s h arp m mu arket crises tu ihlowim ig
oi lier disastrous iii’s. hat id uusst ier ’ .  han ded u n i t  192() amid 1929 . ‘‘Overproduct iu imi ’’ vcas time cr~ of time
protect ive :us s i uc i a i i i u t is  I stah h ish i mm iemtt it t mite \,ut i uu tia l tunics , g r uuw ur ig  ut mo re shrill ar id desp ai rmm mg as the era
l oresh brought f i re  c om i t r o l  to th i~se lau m d s ‘l i e  ‘st ,u i e wore out into lie decade of time Great Depressmoit.
g nuvcrmm nmen it s t ie t i g miie i i ed its hiss pm uu mmm ui t c  pu t . Private u iw m ie rs liquidated wide str e i ch i e s &m f st~irmdinig
m s ’cn i uu m l.  It ssas ah su at t i t u s  m i nm ie t I t an scito ls it  t imiihcr and ahamudoned immuc l m lurid,

uu rest r~ were s ta r t e d iii several it i’ sI ci i .is i col leges . I’ r u m mmm its in :ive’.i diff icu lt ies , t ime mndust r~ liar’
mric lu dmmtg tIme I t uus ers i t ’. iii \~:us hrur t g tuun i . vest ed sutme mm otah le i_’a t um s tin f ori’st r~ Out of t Ime

Fo th i uw t u g  W rid Vu .i r I . cut t j ug ci u n i t  in tied a .u price mud prod Oct i u m u t problems of ’ tIme depression
high ta ti , paced h~ t ime n sing primnim mie ri ce iu f the caine Ar t  cli’ \ it t  t lie N at iouia I Recovery Admit imm mst ra-
plywood im m dustm y ‘I’he sh u i f t  u t  tIme Nat iu m um ’s f iun i ’si finn ium mihc ’r cui d~ . w h ich llmoug hu short-liv ed , started
products unm dust r~ t i m the west was f urt lmered h~ the s i uti i e ium d us tu al lamiduwners tin v u u h u i i t a r  conservative
openinmg um f die Panammia (‘aimal amid by t h e  growth mf pruigu .umim s iii t t m mmhet cutt ing and culture V ar iuuu ’ . Stale
export niarkets. Durmmmg t h is period . nmuc hu 1)1 tI me au md i ’edemal heg us ha t u om u enac ted d i i ru mtg t l m us pit m d
readi ly available private huildi mmgs were cut amid t i e  helped s t re mi g t hu e nu t h e  attack u m mi th i i’se proh lemmi s . To
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fi ght overproduction , industry spokesmen advocated FOREST LAND MANAGEMENT
sustained yield, which might prove equally instru-
menta l in keep ing output up over t he long term as in Forest  Distr ibut ion, Character and
keeping it down over the short ternm m. Efforts to Composition
reduce the scale of operations and to cut costs led to The forests of thi t ’ Puget Sound Area are located
changes in operations and to shift s toward truck throug h out all sections (it t ime study area. The wide
transportation , w hich in turn , fostere d a reduction in variations iii cliuruate amid topography found in the
the size of cutting areas and a start toward the reg mou m result imm an equally wide variation iii the
development of road networks. Both of these changes ecological formation of t h e  forest lands. In order to
helped intensify timber management. Out of the objectively assess time value of these stands for
melee of timber liquidation and land abandonment production of’ timber , water , and ot her products or
came a strengt hening of forest ownership throughout services , a commomi basis is needed for t he establis h ’
the Area. Many surviving private firms, notably some menu of primary values. This committee has chosen a
of’ the big ones, made plans for retaining, restoc king criteria wh elm recognizes certain unique physical
and managing their cutovers. ch aracteristics whic h tend to set a given area apart

Time large demamid for timber products brought fro m other similar areas. The resulting classifications ,
about h~ Worl d War II helped lift the industry out of or zumues , arc , theref ’ore , based primarily on the
time econmonlic doldrums. T u e  con ti n ued economic physica l character 1)1 time land,
prosperity entos ed b~ the in dustry followinig time war, Woodland and Woodlots, Th is zone inicludes
coupled with the timber management developments the m any small ownerships scattere d throughout the
Ilium arose during tIme inter’war years . provided time developed area adjacenit to Puget Sound and the
basis for mime inte n sive m’nanage nicmit programs arid inlan d val leys. Historically a part of the principal
dnvers ut ’ied industrial dev e hur pmemt ts uu f  to day . forest . this zot ie dif ’f ’ers primarily in siz.e of owner-

s h i p. mumami agemem it pract ice . amid past hogging history .

PRESENT STATUS Much uu f the lau d h as been cleared for agricultural .
urban , residential , or immdustria l purposes . particular ly
along the eastern ammd sout h ern shores of’ Puget

This section presents information on forest Sound. The remainirug forest stands are situated onm
hands and enterprises as they occur within the Puget hands less conmpatible for such uses and now occupy
Sound Area. For the most part , data directly appli’ under 50’~ of the total area. This zone was largely
cable to the study area were not available , as such cut’ove r during the early development of t h e  Puget
compilations are normally made oum the basis of State.
county, or ownmership boundaries. It was. therefore .
necessary to adjust to the available data to achieve
conmform ity to the study area . As a result , informiiationi
on f’or’~st areas , and owm iers humps nm may not be precise ly
accurate , but is considered a reliable estimate for
planning purposes

The soil.plamit-wa ter aspects discussed in t his
sect ionm are general in n ature These are intended t im ~~ 

- .‘ 
“ 

- —
sh ow the re latm i mr ushmp of forests to water production — 

.
‘ 

-

arid apply equally we ll throughumut the Puget Sound ~~~~~~ Pf ~~~~~~~~~~~~~ ,~~~ 
—

Area. For in lturn mm ationm iii specific areas , re fer to time
sections devoted to basirm anua lysis.

PHOTO 3-2. The farm woodlot forest—Puyahlup
Valley. (U.S.F.S. photo).
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Su uuiush A te a  Dn t nuu m g th us perm uud . f i t t es t  nt ma u iag s ’ t mme u ut
f i ur  sustai n ed ield ss .us large ly ut ipnii t ut :ihle . ‘.ti thi s’
lau d it ,is ,ull uuit ’i’ih iii nu .’stuick by umatural su icc i’ssuuuu u ‘

~~~ ~

t hi s’ ti’siit iu it g ss’euuuu d -g t osvth stands range up to small y 
~~

sass timber iii iits’ amid arc eoummposed ummau t ul ~ u t

is es t e t  ii hmcni ihuiek , it s’stet i i  red -ced :u r . i) tt ighas’f n . red
atd i’t - lul, uck s i t  t uut mwood. big he’~mt nm map k’ amid assu ucu —

at i’d sm all hi:i i slit rut uI sps’ cii’s.

llydroiogtcall v - this zone us of ’ lim imited eom mcer n . _________

Str canm ms are genmer ully small servim ig as f ’eeders to  the _____________

lower reac h es of the rimain rivers , or flowing directl y
(nl tu u salt water. Preci pitatiom i is moderate , topography ~~~~~~~~ 

‘

is gent le to moderate , soils are usuall y deep and - ‘

stable. Time p nummmam ~ watershed obj ectives include the
protection i t t  stream courses amid the prevention uI  

,

s imeet erosion during logging sir other forest use. ‘ 
~
‘ 

.

Principal Forest. This zone extetids upwards
f’romii t Ime lowlan ds alomig t Ime f’ooth mhls arid spur ridges _________

.
of time (‘ascade amid Olymimpic Mounmfai t ms. Elevation ______________________

range is prim miarily bemweem m 500 to 4 .000 feet. The
ionic cotitai nms time bulk of the Area ’s comnmerciai
timberland arid is the source nt over 80~ of the PHOTO 3~4. The upper forest-Ska git Basin. (State
amu miuah harvest. Tinmmber production is the niajor single of Washington photo).
use

Uoldmngs withinm the zone are varied. but are
primarily in federal. State and large corpora te owner-
ships. As a result , the hand is largely un der manage - western hemlock. and western red cedar , Several
nmeuit for timber productiomi purposes. W h ile consider- other softwo od and hardwood species occur sporadi .
able cutting has ticcurred throughout time area , large cahly th mroug bmout t ime area.
blocks of uncut. old-growt h timber remain. paTt i- Hydrologically, the zoume is of hu gh mmnportance.
cuiarhy in the less accessible upper reaches of the Precipitatio n . while immo derate in some areas , exceeds
ionic Time nmmost commomm species are Douglas-fir. 180 inches per year in portions i t t  the Cascade anmd

southierut Olympic Mountains. with i moderate snow-
packs at hmigher elevations. Topograph y is generally
stee p amid uignze h w it it niucit ci idet ics ’ ot glacial
a c t i v i t y  

, 
Soi ls a t e  geuis’ ra hh~ thim i , primarily of vo h~at mic

I~~~~~~~~~~~~~~~~~~~~~~~~~1 

and glacial origin . and iii suu nm t i’ neat t or t s are high l y
uisst’ahhe , ‘lhs’ pr i nmm ar\ wa t i’ t s his’d uthjec ntve s during

- 
titm uhe r hia mv s’st . or ol hm s ’r honest t u e . nnms ’hude time
pnu ite ctmu mni i t t  si t e am ui Ciutu t si ’s , time pron ect io ru ot time
soil nianthe. this ’ s tahu i h j i at iuut i i t t  disturbed area s amid
time re-i’stah h is im um ms’ n mt of a ptru t t.’c tiV e ph imni t C u t V ’ i

Upper Forest . Thi s tone occurs immediately
above tIme priumcipa l forest anmd extends nearly to
t inmbe nl im ue . usually between 3.000 to 6,000 t’eet
eievationt , It d i f fers  front t h e  Primmeipal Forest Zone
ch iefly in species composition, slower growt h , poorer
tree fornu amid a more scattere d nature of the stantds ,
As a consequence . t h is  ,oiie is of lesser importance

PHOTO 3-3. The principal forest—Snohomish Basin. for timber productionu . hut is valuable for oilier uses.
(U.S.F .S. photo). particularly outdoon i cci eat tut u
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Lan d ow ume rs h mup wit i mi um this ’ /u u n s’ us pr i mmia r ihy p lo te c t uut i t  i tt  time ss mil im iam ithe amid time s t ahi hiz at i o um u t
Federal. al t houg h hangs’ blocks ‘I pr ivate ti tn mherla uid dust uirhed at cas . particularl y. are of paramu mii uut t iuuipor-
occur in I lie Snu mh ont mts im ( es lar -Crs’ent , auts i Pu~ allup tau t  Cs’ 1 lie preservat iou or re -estab hus im i m iem i t i t t  t i me

Basi t is (‘utti umg h as  occurred spora d ueahl~ t lmr ou g h t u t t m t v eget a vi’ euuvi’ u . t s st i nt u.’s greater unmpon tat uc e for this
lie zone. hiuuwe sc u . t Ime ho 1k i tt t lie amid ii’ • ii ,u iris ri reasout

old-growt h t mn imben ‘1 rue f i r - m noum i t a i n u he umm hutck s ia u mds Subalpine Forest. ‘l’Im is tunic u uccuts ut imu mi edmately
predomi mi mia te ott t Ime area. in te Tint i nmg led is’ it hi lodge pole above I lie I PhX’ u hi ri’s t amid cx ten ds nica rly fi t t h e
pimie - Enmg hcn m mammmt spruce amid sither hnug hi-elevatie iii crest it t hue umma h u tr mount tauu m ratug s ’s. T h e  area ciii i t at ii
species. so um ie itt ’ time Na t t uuuu ’s mimost umiu t s ta mm d mui ~ nuiumita imi

Hydrologicall y , tIme .‘uun ue us s h lu ime similar to t h e  s c e m i em y - hetmi g ch aracterized 1w emrque lakes , aip inme
pri umci pal forest . Precip itation is geuterall y h eavy . rims ’a duuws . ami d u m luu mmeru t u s gl , uc u i ts . l uu ne s t s ta n ds occur
mmmcli uuf wh ic h us iii t h e  ts rm ii of snow . mesu h timmg tnt tinil y as summa il , scai tere d . usuall y S n unted chumps umf
moderate ts m h eavy wu uiter smmowp acks. Th ese sniow- timber. ‘l’he amid is pri m arily valuable for outdoor
packs are iii primm iary iumm put rta ntce iii niaintaimmi uig recreat uu imm and water ret e ntt ion m t h rough wi nter snow-
sunm uimer streanit lows. Si ut ls are t h u  . generally cuu at s e packs. W h ile somile cuttmumg nmiay have occurred in land
in tex ture amid h i gh ly erosive. Time primary wa me rsh ied use con iversi um um . i.e ., ski area devek mp n ime nmts , etc., the
objectives a lL’ s iummular to t hose of time principal forest tu ne has nut commercial unuips irta nice for  lumber
zone, but require greater preca utiommary m easures. ‘I lie product ion .

r
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PH OTO 3~5. The subalpine forest—Nooksack Basin (U.S.F .S. photo).
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Land ownership within this zone is almost normally every ten years. Basic data , including
entirely Federal, primarily in National Forests and volume, rate of growth. mortality and the like, is
National Parks. The bulk of the land is held in limited obtained from a survey of permanent plots estab’
use status, being included within primitive areas, lished for this purpose . This data is analyzed in
wilderness areas. or National Parks. conjunction with other factors , including market

The zone is almost identical to the Upper trends, utilization standards and advances in tec h-
Forest in hydrologic importance . Soils, however, nology . The resulf is the basis for establishing the
range from very thin to non-existent, Since com- harvesting budgets for each administrative unit. Such
mercial developments are limited in this zone, the a harvesting program, combined wit h associated
major watershed objective is the maintenance of programs in reforestation , timber stand improvement
existing conditions. and protection , tends to insure an even flow of

timber from National Forest lands,
Forest Land Ownership and Management Early timber cutting in the Puget Sound Area
Programs was concentrated on private lands with only limited

National Forests. National Forest lands include cutting of National Forest timber in the lower
approximately 2 ,244 .000 acres , roughly 26% of the accessib le areas. Timber harvesting in the higher
total land area under study. Of t h e  forest land, 35% elevations has progressively increased with developing
of the tota l forest area and 26% of the commercial access and timber demand. Cutting is now approach-
forest area is under National forest jur isdiction. ing the allowable limits consistent with sustained-
Forest Service lands are located in the higher eleva- yield principles. The bulk of the timberland remains
lions of all hydrologic study units, excepting only the in uncut, old-growth status. These stands contain
San Juan and Whidbey-Camano Islands. Hydro- some 5l9~ of the Area ’s sawtimber volume . The
logically, the National Forests are of prime impor- old-growth stands are being harvested , as access and
tance . Most of the Area ’s major rivers and many of cutting schedules permit , with the aim of creating a
the smaller streams originate on National Forest land. regulated series of stand-size classes , thus more fully

The Forest Service is bound by law to manage utilizing the growth potential of the land. Such
the National Forests under multiple-use, sustained- regulation is not expected , however , for several
yield principles. The basic aim of this form of decades. As a result of this objective, cut-over lands
management is to create a coordinated combination are restocked as soon as practicable for the continu-
of uses that results in a greater benefit to the general ance of timber production and for other purposes
public than would be the sum of the individual including the protection of watershed values.
uncoordinated uses. The law directs that the renew- Other Federal Lands. Federally owned lands,
able resources , including timber , range . outdoor exc lusive of the National Forests , comprise near ly
recreation , watershed, fish and wildlife, be given I ,246,000 acres in the Puget Sound Area. Of this.
equal planning consideration. It is recognized, how- 55% or some 683,000 acres is classified as forest land.
ever, that values may vary from one area to another Further classification of forest lands by agency
and that the uses planned need not necessarily be in indicates:
the combination that gives the greatest dollar return Total Forest
or the greatest product output. Certain forest uses do ,Agency Land Land
not lend themselves to strict evaluation in such terms. (acres) (acres)
In the implementation of this policy, the Forest Department of the Interior
Service requires the preparation of multiple-use plans
for each administrative unit. Within this framework , National Park Service 1 ,083,300 581 ,090
specific management plans for each of the separate Bureau of Indian Affairs 30,350 24 .8 10
resources or activities are formulated, Department of Defense

Timber production is an integral part of multi- Army 90,210 57.990
pIe-use management , being the primary objective in Navy 27 ,660 14,140
some instances and secondary where other uses are Air Force 5,260 1 .270
paramount. The sustained-yield concept, as app lied to Miscellaneous __9,000 3,990
timber , requires that the rate of harvesting be no TOTAL 1 ,245 ,780 683,290
greater than the rate of growth. This objective ~ • in cludes tribal and other Indian owned tends within the
controlled through recurrent evaluation of the timber 

~~~~~~~~~ n~t established reservations administered by the
resource . An inventory is made at periodic intervals, Bureau of Indian Affairs.
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Of t ime total forest land. 39~ iii 2 ( 7 .5~
() acres State of Washington Lands. The State Depart-

is non-comimmercual forest. 3W.~. or 262 ,890 acres is meilt of Natural Resources is the third largest
productive land rcse rvs’d f ’uir purposes ot h er tima um lamm dlmolder in time Puget Sound Area . The Department
timber production. Time remainminig h S 2 .8~~ acres is administers all resource activities on 609,000 acres ,
classified as comiiuiiercial forest lanid. which is some 7’/~ of the total study area. Three

The largest block of lau d under this classi- hundred amid forty-three thousand acres of this is
ficati oum is held by the Nation ia l Park Service withi ut County Trust Land managed under sustained-yield
the Mt. Ra imm ier . Olympic amid North Cascades principles for the counties concerned . Six percent of
Natiommal Parks and time Ross Lake Nat iomial Recre- time tota l sawtimber volume in the Area is under
at momi Area. These lands are man aged fu)r public Department jurisdiction. This State managed timber-
outdoor recreatio ul whic h emphasizes t ime preservat iont land is found in all of the hydrologic study units.
of native flora and fauna. W hile the land is not Most larger blocks of timber are located in the lower
available f m r  timber production , t he Park Service elevations of the principal Forest Zone, although
umiamn itains f ire suppression and other work programs some extend into the lower reaches of the Upper
necessary in meeting their management objectives. As Forest Zone. Scattered State holdings occur within
a result , water production and erosioum are contro lled the Woodland and Woodlot Zone. State owned lands
through the preservation of time natural  hydrologic ti m time Subalpine Forest Zone occur mainly in the
cycle. Hydrologically . Natmu .mm ia l Park lands are of Sultan River Basin.
prime iuimptm rtan ice . as several of tIme Area ’s major State owned lands are important to the hydro-
rivers amid many smaller streams originate on National logic connplex of the Puget Sound Area. Many of the
Park lands, main steni access roads to large private or National

The second largest block of land is under the Forest holdings follow the major rivers crossing State
jurisdiction of the Department of l)efemise . These land. A great many side streams entering these rivers
lands are held primarily for purpose s of National originate on or cross State land.
defense , however , the forest areas are managed for The State Department of Natural Resources is
the production of timber where such use does miot directed by statute to manage State owned lands for
interfere wit h t he primary purpose . Most of ’ these the highest income to the State trust funds. The
lands have been placed under intensive forest manmage- program is conducted under a sustained-yield system
ment during the last decade with the primm iary goals with all the principles of multiple-use management.
being refores latioum and the improvement of existing The followi n g table indicates the six benefitting trust
timber stan ds. Hydrologically, these lands are of funds on a state-wide basis. No breakdown specific-
limited importance simice they are largely located iii ally applicable to the Puget Sound Area is available.
the lowland areas.

The third largest block of land is administered Common Schools - 1 ,813 ,546 acres
by t he Bureau of lndiaum Affairs and includes all land Washington State University - 152,996 acres
wit h the boundaries of established Indian reserva- amid Normal Schools - 69,626 acres
tions. The BIA is encouraging the acceptau ice of University of Washington - 86,838 acres
multiple-use, sustained-yie ld princip les on these lands Department of Institutions - 81 ,839 acres
and has had notable success with certain Indian Capitol Building - 1 1 1 ,723 acres
people. These lamids were largely cut-over during the Forest Board Fee and
past century and are now undergoing reforestation Coun ty Trust - 626 ,O5Oacres
and improvement by second-growth stands. Indian
lands arc situated on or near the shoreline of Puget Timber sales bring in 60 to 70% of the total
Sound and are of Iinmited hydrologic importance . revenue to the Department. Another 10 to 12% of

Ot her Federal laumds occur as small scattered t ime income is received from leases and rentals. In
tracts held by several agencies , notab ly, t ime Bureau of add itioni , income is derived from sales and leases of
Land Managem ent , Bureau of Sport Fisheries and tide , shore and harbor lands.
Wi ldlife , Bonneville Power Administrati oum and tIme The prograrii is directed by the Commissioner
Department of Justice . Th ese lands have no signif- of Public lands with a technical staff operated
icant effect on either tinn i ber or water production at through a Supervisor equivalent to the older title,
the present time. State Forester, Broad policy is established by the
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State Board of Natural Resources, consisting of the inmprove water yields. All land management and
Governor of t he State of Washington. Superintendent adnn m nmistrati on is supervised by a forestry staff in the
of Public Instruction , Land Commissioner . Dean of City Water Department.
time College of Forest Resources of time University of Other municipally owned land in the Puget
Washington . and time Director of Agricultural Sciences Sound Area occur in small tracts. The total acreage
nt %‘tas hmington State University. and sawtimber volume has no significant effect on

The Supervisor directs the Department through total resource production at this time. Generally,
nine divisions, each headed by an Assistant Super- these lands do not receive intensive forest or water
visor. The State Imas beeni divided into six supervisory management.
areas , each of which is administered by an Area Field Nearly all county owned land is managed by
Supervisor. The supervisory areas contain 23 Dis- the State Department of Natural Resources under
tricts. each supervised by a District Administrator , trust agreements. As a result , these lands are managed

The general policies of the Department are for sustained-yield production under the previously
based on t he Forest Practices Act of January I, 1946. discussed State programs.
The act stipulates that State owned timberlands are Private Lands. Based orm broad classification,
to be kept productive by maintenance of continuous private lands comprise the bulk of the acreage in the
growt h of timber on all lands suitable for such Puget Sound Area. A pproximate ly 4.147,000 acres,
purposes. A great portion of these lands were cut-over or 49% of the total acreage are privately owned. This
during the “glory days of logging” in the late 1890’s group also holds the largest amount of commercial
and ear ly 1900’s. Full utilization was not practical forest land, approximate ly 2,883,000 acres being so
from the economic standpoint and forest manage - classified. This land contains some 34% of the Area’s
ment had not been fully developed under sustained- total sawtimber. Further breakdown of the forest
yie ld methods on State lands. Generally, these lands land holdings indicate:
have restocked and now support large volumes of
second-growth timber. The mixture of the remaining Large ownerships (Mostly corporate) 1,233,100 acres
old-growth with prime second-growt h makes for an Medium owuierships
integrated forest capable of providing all of the values (in excess of 300 acres) 33.870 acres
from timber growth. water yield, forage, recreation Urban, suburban & Misc. private 1,616,140 acres
and wildlife. Currently, forest management of all
timber stands and cut-overs is approaching intensive The urban, suburban and miscellaneous private
levels. Cut-overs and burns are restocked immedi- holdings are all in the Wocmdland-Woodlot Zone , since
ate ly. Fire proofing is a major program. Water this ownership pattern is the basis for the classifica-
production and conservation, as well as erosion tion. Medium ownerships, those of 300 acres or more ,
control, are high priority projects which are inte- are nearly all located in the lower part of the
grated with forage production, recreation and wildlife Principal Forest Zone. Large ownership holdings are
habitat management. also nearly all Principal Forest, with the exception of

Local Government Lands. County or munici- small blocks extending into the Upper Forest Zone.
pally owned lands are located throughout the Puget As might be expected , management goals and
Sound Study Area. Generally, t hese lands occur as objectives vary widely within the private sector.
small, scattered tracts , most of wh ich arc located in Timber production in the small ownership class is low
the Principal Forest Zone. Total area is about because the lands generally serve other purposes.
575 ,000 acres, of which 485 ,000 acres is classified as Tracts involving suburban residences , summer homes,
forest land. The available sawtimber volume is about open spaces within developed areas , etc. , remain in
5% of the total for the Puget Sound Area. timber primarily for aesthetic purposes and may

The largest land holding by local government is therefore be considered as “rese rved” in nature .
the City of Seattle Watershed of about 73,000 acres, Ot her areas , particularly farm woodlands , provide
located almost entirely in the Cedar River Basin. small amounts of sawtimber annually, however, these
These lands extend into the Upper Forest Zone. lands are generally not attractive for sawtimber
Management objectives call for sustained-yield timber production because of the long-term investment
production, but with emphasis on water yield. Opera- involved. Even so, t hese lands are potentially highly
tions are conducted in a manner that will maintain or productive . Various government assistance programs
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and private consulting forestry firms provide assis- activel y enlarging their holdings through current land
tance to the landowner desirous of nmanaging his aaluisition programs.
stands. Genera lly, such lands are managed for the
production of short-ternm . specia lty items , such as Education and Research
Christmas trees , hardwood for furniture stoc k , and Education. Training iim forestry and ot her re-
similar products. lated subjects is provided by many colleges . univer-

Medium sized ownerships are also not receiving sities anmd ot her institutions throughout the Nation.
a fair share of timber and waler miianagement skills. Traininig specifically app licable to the conditions
These lands are generally located m m  uplaumd areas or iii prevailing in the Puget Sound Area is offered by both
other locations not particularly suited for agriculture Washington State University and the University of
or ot her special uses. Again, size is t he major limiting Washington , as well as several other West Coast
factor in sawtimber production , as t h e  tracts are Universities. Degrees are offered in the broad fields of
generally not large enough to provide a significant forest mimanagement and forest engineering as well as
annual harvest on a sustained-yie ld program. Collect- in a variety of specialized subjects. As an examp le of
ively, they are capab le of supporting milling opera- the latter , t h e  Uumiversi ty of Washington offers the
tions and are used for that purpose in sonic instances , following general and specifi c training in water
A few medium owners employ sta ff foresters to resource management.
manage their holdings. Generally, management mea- Course work related to water as a resource is
sures provide for fire control, reforestation. road taught in Economics. Geograp hy. Fisheries . Civil
access and various timber culture practices. Engin eering and Forestry. In additio um. related sub-

The large ownership class is an entirely dif- jects providing a wide variety of scientifi c background
ferent matter. These lands are prmnriari ly held by for understammding the hydrologic cycle amid related
corporations operating integrated manufacturing phenomena are offered in Atmospheric Science .
plants which produce pulp, paper . plywood. lumber Biology, Botany, Forestry, and Geology. Because of
and a variety of other products. This group holds the the diverse interests of water resource specialists, this
largest block of highly productive timberland in the array of course work has a wide spectrum of subject
Puget Sound Area. matter contemmn. Course work in water resources canm

Within the large ownership class are four be divided imito: (I) applied water resource ’manage-
owners wort hy of special mention. This group holds memit , (2) socia l-economic aspects of water , and (3)
approximate ly 940,000 acres , all of it under varying basic science of hydrology .
degrees of forest management. Some of the lanmd is Applied water resource management includes
under intensive management of the highest order. courses taught iii t he Civil Engineering. Fish eries anmd
Each has research departments that have developed Forestry Schools. These imiclude courses in sanitary
new and improved methods for increasing wood engineering, hydraulics , app lied hydrology, water
production. Each provides some additional multiple managemiient and fish resources , and water quality
service to t he public. Since wood production is the manage miient .
major goal, eac h nmainttains progranns in protection . Socia l-economic courses immclude natural re-
reforestation and timber culture as a standard prac- source utilization (Economics) and conservatioui of
tice . At the same time , good engineering and logging natura l resources (Geography), wh ich describe the
practices help ir~ the prevention of soil erosion and in ph ysical water resource. Courses taught in the law
water production. department deal with water policy and legal aspects

Also in the large owner class are several other of the water rights and resource nianagement.
holdings that could be classed as land and timber Basic sciemice courses include climatology , soils
operations. These owners control about 200,000 (as taught in Forestry), fluid mechanics , botany.
acres, most of which was heavily cut-over prior to the biology , amid geology.
turn of t he century. Timber production per acre us Research. Researcim in the field of forestry and
somewhat lower on these lands due to early-day related subjects , is carried out by the educational
abuses, however , the change from vast cut-over t to institutions , most public lan d nianmagenment agencies
producing forest land has been dramatic. This is due amid by manmy private concerns , including iumdustry and
principally to the application of good management consulting tlrnms. While modern forest maumagenient is
practice s during recent years. These owners are comisidered “intensive ” in many cases, it is so onmiy in
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prevention and waters hed stability that is applicable
-- 

- .~~ programs in forest silviculture . water yield, erosion

to the Area. The Station maintains an inventory of all
forest lands both public and private , along with
reports in t he field of forest economics. A silvi-
cultural and animal problem laboratory is maintained
at Olympia , Washington .

Forest Resources
Timber. The Puget Sound Area encompasses

8,435 ,000 acres or 53% of the land area of Western
Was hington (USFS-l965). A smaller proportion of
Western Washington ’s commercial forest land is lo-
cated in t he Area’46% or 5 ,025,000 acre s (Table 3-I) .
The Area ’s commercia l forest land supports a saw-
timber inventory of 101.7 billion board feet (inter-

PHOTO 3-6. Measuring the Snowpack under Forest
cover. (U.S.F.S. photo).

TABLE 3-1. Land area of the Puget Sound Area by
sector, county, and forest-land class, 1968—(ln

relation to man’s present abi lity in the field. Present thousand acres~management methods usually depend upon t he man 

-

______________________________________________

ipulatio um of natural factors to achieve the desired Forest tend
results. Ot her techniques . such as the deve lopment of Total Total Produc-
hybrid timber species , fertilization or irrigation to County tand forest Corn- Unpro’ tive
improve growt h rates are now little more than & sector area 1 land mercial ductive reserved

experimeumtah. There is a considerable potential for NORTH
increasing timber yields t h at will be realized only Island 134 90 85 0 5
t hrough intensive research. San Juan 112 77 69 0 8

Similarly, there is considerable potential for Skagit 1 ,118 864 700 103 61
Whatcom 1 ,352 960 602 243 115improving the yield of other forest products or — -~~~~~~~ —

services , particularly in the field of water supply. TOTAL 2,716 1 .991 1 ,456 346 189
quality improvement and timing of runoff. The major
research potential in water resources for the Puget CENTRAL

Sound Area is centered at the University of Washing- King 1,367 967 839 11 1 17
Kitsap 253 210 210 0 0ton. The colleges of Engineering, Forestry and Fish- Lewis 141 127 125 2 0

eries , and the Departments of Atmosp heric Sciences , P,CV CS 1 ,032 809 628 77 104
Geography. Econonmmcs . and Botany all have active Snoho-
research programs m i  various water problem areas. mish 1.339 .L~ 1,. ~~~~~~~~ .1~! ..2!.
The State of Washington Water Research Center is

TOTAL 4,122 3,164 2,635 337 192operated joint ly by the University of Washington and
Was hington State University. Faculty members from WEST
bot h institutions serve on the research committee and Ctettem 378 325 163 69 93
t he Center supports research oni both campuses. Such ~afle~ on 482 370 225 81 64

research is normally carried on as part of graduate Mason2 473 401 347 33 21
Tpmurston 264 178 178 0 0student tra m ming programs through grants to faculty. — — —

Research topics involve all aspects of water TOTAL 1.591 1 ,274 913 183 1 78
from law and social-economic problems to water —

quality, pollution control and plant-soil inter-relation- All sectors 8,435 6,429 5,004 866 559

ships. Water conservation and management of land
‘Based on dat, presented by the Land Usage and Develop-for water purposes also receive research attention . ment Committee. Puget Sound ~nd Adjcent Waters Task

The Forest Service , Pacific Northwest Forest Force, June 28, 1966.
and Range Experiment Station conducts research 2lnciudes small area in Grays Harbor County.
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national ‘4inch Rule). This is 47~ of the Nation TABLE 3-2. Area of commercial forest land in the
tota l and 35% of the Western Washin gton total (Table Puget Sound Area by sector, county, and ownership
3-5). class, 1968—(ln thousand acres)

For descriptive purposes, the Area is broken Owner~~ip Class
into three sectors , time miort im , centra l amid west. County and Nationat Other

The north sector includes prim arily four sector Total forest public Private
ctmuntu es Island. San Juan , Skagit aumd Whatcom. The NORTH
commercial forest area of this sector is I ,456 ,000 Island 85 0 2 83
acres . or 29% of the Area ’s comnmercial forest land San Juan 69 0 0 69
(Table 3-2). 89% of the sector tota l lies wit h in Skagit Skagit 700 198 151 351

Whatcom 602 213 141 248and W hatcom (ountues. Island and San Juan Counties — — —

contaium less than 3% of the Area ’s commercial forest TOTAL 1,456 411 294 751
land. With increasing recreation pressures , it is likely
that these hands will be even less significant to the CENTRAL

Area’s forest-based economy. ~~~ 
839 216 129 494

- K itsap 210 0 21 189The central sector is composed prmmarm ly of 
Lew is 125 38 13 74Snohonush, King, Kitsap, and Pierce Counties , and Pierce 628 116 83 429

includes that portion of Lewis County that lies within Snohom ish 833 297 144 392
the study area. This sector contains the most com-
mercial forest land —~2,635 ,000 acres, or 5 2% of the TOTAL 2.635 667 390 1 .578

Area ’s total (Table 3-2)- 87% of this total is con- 
WESTtam ed wit hin three counties - Snohomish, King. and Clattam 163 63 45 55

Pierce . These same three counties are experiencing Jefferson 225 70 18 137
the greatest population growth in the Area , with Mason 1 347 82 59 206
consequent increasing pressure for land use other Thurston j

~~ 
,,j_ ,~~~~~ ~~~than timber production. 

TOTAL 913 216 155 542
The west sector is composed of portions of — — — —

Thurston, Clallam, Jefferson, Mason, and Grays Har- AU sectors 5,004 1,294 839 2871
bor Counties that lie within the study area. This
sector c o nta m nms the smallest anmount of commerc ial 1 Includes small area in Grays Harbor County.

forest Iand—9l3 .000 acres of l8’~ of the Area total
(Table 3-2). The northeast portion of this sector Of the total commercial forest land in the Area,
differs from the remainider of the Puget Sound Area approximately 55% or 2,730,000 acres , is in saw-
in having a ummuch lower rainfall. This results mi timber stands. Poletimber stands occupy the second
marked change s in forest character , species corn- largest area— 1 ,578 ,000 acres , or 31%. Seedling and
position and, as a result , land use . Relatively dry, flat sapling stands occupy 626,000 acres , or 13%. About
areas adjacent to Puget Sound are extensively used 1% of the commercial forest land is non-stocked
for Christmas tree culture. Further mnlanid in the (Table 3-3). Douglas-fir accounts for the largest share
Shelton area, the land supports a highly productive of sawtimber volume with 33% of the total. Western
timber stand, particularly within the Shelton Sus- hemlock ranks second with 31%. True firs account
tam ed Yield Unit. The sleeper areas fronting tim e for 25%, other softwoods 6% and hardwood species
Olympic National Park are more varied with high 5% (Table 3-7). Hardwood species include red alder,
potential for recreation use. Much of this sector is big leaf maple. black cottonwood and madrona~ with
managed for the development of recreation rather red alder accounting for over 60% of the hardwood
than timber production, volume.
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TABLE 3-3. Area of commercial forest in the Puget The central sector has a similar stand-size class
Sound Area by sector, county and stand-size class, distribution as a result of similar histories. Sawtimber
1968—(In thousand acres) volume here is 57,5 billion board feet , with Douglas-

fir and western hemlock being the dominant species.
Sta nd-size class This sector has the largest hardwood inventory in the

Saplings Area , containing some 2.6 billion board feet.
County Saw- Pole- & seed- Non-

The west sector has a completely different& sector Totat timber timber lings stocked
stand-size class distribution due to an earlier logging

NORTH history, poorer sites, little reforestation and the
is,and 85 44 36 6 0 holding of commercial forest hand for other than
San Juan 69 33 28 8 0 timber production. Most of the commercial area is inSkagit 700 410 188 91 11
Whatcom 602 376 160 51 15 the poletimber size class (42~ ). followed by saw-— — timber (37%) and seedlings and saplings (19%) .
TOTAL 1,456 863 412 155 26 Sawtimber volume amounts to 13.8 billion board

feet , with Douglas-fir being the dominant species.
CENTRAL Hardwood volume is 591 million board feet.
Ki ng 839 515 236 79 9

Relation of Other Forest Uses— Several previousKi tsap 210 104 83 22 1
Lewis 125 93 5 27 0 references have noted that modern forest manage-
Pierce 628 324 20.4 89 11 ment provides a variety of goods and services. It is
Snoho- not the intent of this appendix to discuss the wate r
mi~h 833 490 254 77 12 relationships of each of these . for they are covered in

more detail elsewhere in the report. It is important ,TOTAL 2.635 1,526 782 294 33
however , to realize that each single use is not a

WEST separable element. Water production , itself a major
Cualuam 163 67 82 13 1 forest land use, is governed by t he composite effect
Jefferso n 225 149 63 13 0 of all other uses, as well as by natural factors in any
Mason 1 347 104 125 111 7 -given watershed. It is extremely difficult to determine
Thurston 178 21 114 40 3— — — — the total effect of any one use when other uses are
TOTAL 913 341 ~~~ 177 11 also present. This point should be borne in mind.

— — As water production is influenced by other
Alt forest uses, so do these uses influence one another. As
Sectors 5,004 2,730 1,578 626 70 an example, timber production, an element in

— multiple-use management. is influenced by and may
‘Includes smatl area in Grays Harbor County . 

be restricted by recreation use. The opposite of this
statement may also be true. Such restrictions are

The species composition and distribution of recognized in the preparation of this appendix to the
stand-size classes varies considerably between the degree that they are now known.
three sectors of the Area. This variance reflects Water Production, Regulation, and Erosion
differences in site . past cutting practices, and manage- Control. Water is an important product of forest
ment objectives, lands. In the Puget Sound Area, over 80 percent of

The north sector is 59% stocked in sawtimber the available surface water flows from forested
stands, 28% in poletimber , with the remainder mostly watersheds. The quantity and quality of these waters
in seedlings and saplings. Sawtimber volume is 29.6 is, therefore , iumfluenced to a large extent by the
billion board feet (International ¼ inch Rule). The hydrologic condition of the source watersheds.
true tlrs are the dominant species accounting for 38% Problems involving water quantity or quality are
of t he total. Hardwood volume amounts to some I .5 often the result of conmdit ions prevailing in the source
billion board feet. area.
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TABLE 3-4. Puget Sound Area—Area of forest land, in acres, by ownership and type.
Ay a lam,le TO,al

Slatr Auailahln
Cot.-. lvii,’ National 0th,’, & Total &

nil C ass 
— - 

F o,esl F ede,al County Mun ic ipal Indian Private Available Unavai lable 2 Unavailable

Ol ilas Ii, semIl ,vqh and sWil ings 29,960 9.050 50. 750 7. 990 1.340 777 . 790 321 ,380 28,950 350,330
[loiiqla.ft. iiy,lel,’be, 65.630 24 ,180 111, 660 29 , 150 5 . 140 587 ,610 829 .970 19 .660 849 ,630
Douglas f i r  S inaI1 young ~~ ilwtl

sawli tie, t 3 / ,620 11 ,170 69,940 11,800 2,910 432 , 100 612,090 42 ,960 715 .050
01 11,5 f i r , old g ,ow th and large

voung growth sawtii ibe r 185 270 26.050 27, 540 8. 140 360 160. 110 401,010 122 , 710 529 , 180

iru e I., mountain h,-mloc k
ut’edlings aiid t.ayiliiiqv 1,660 210 7 ,890 i . Si lO 27 .970 40 . 240 7 .490 47 ,730

True f i t - moun tain hem lock
poletet,be, 11 ,630 7.330 1 . 760 5 ,330 21 .050 9.860 36 .910

T,ue ti e mountain heitilock
5 ,nall sawtiinbe, 71 380 5.670 4 ,000 13 .620 94 670 59,190 153,810

1,uy f ir mountain hei,iloci,
large samtioilme, 26 1 950 23 ,u80 12 ,050 38 . 250 54 , 100 389.530 134,600 524 , 130

W,’s,, ’ ,v v,’i,ili,m k Seedlings and Saiml ings 22 ,080 2. 180 29 , 260 9, 100 171 . 110 183 . 130 5 ,940 189,670
We ,,omn ner iml oy k .10.-timber 14 , 170 480 3 9 t l O  5,040 95 ,450 154 , 250 5,550 159 800
W st er n hei mi l i ,vk sm all sawtin,tie, 48 ,690 1,520 11,390 7,410 70 89 340 159,420 20,380 179,800
West to n henilOm’l, large sasst i,mbe, 322 ,500 8. 030 46 , 150 3 ,050 10 161 ,980 541 , 720 74 .000 615.720

Western ,edcemla, wi-ili ngs anti saplings 1 , 240 20 590 1 .850 - 1.850
W,’~te,n re,lvedar ymoletiosbet 1 ,410 130 - 310 20,870 22 , 670 80 27 . 750
Western ,erlcesiar , small sawt,mbe, 7 390 410 1 ,810 20 130 19 ,290 79,110 1 .440 30,550
W, ’sre,nre,tveda . . large ,.wt m, be r 38,920 2,/20 2,760 1 ,520 10 11,140 63.070 5,300 68 ,310

Lodg.poIe pine, seedlings and SaplingS 310 2,670 - 60 5 , 250 8,290 630 8,970
~or1gepole pin e , iiolet rnhie, 3,54 0 1 ,650 390 20 2 ,680 8.280 540 8.820
Ioimqepole pine , srrsall sawtirnber 650 230 10 “ 890 70 960

Silka - F nglei,iann spruce ,
ymo!etinnber 20 740 160 - 160

ait ha F ngl,niann spruce .
srnall sawtiinnber 4 ,170 1 ,950 - 1 ,680 7 ,750 640 8.390

Si lka F nglei ann spr uce .
large sawtmintie, 1 .960 1 , 180 260 3,400 2.500 5.900

West e rn wh it C pine. seedI ngs
and saplings 300 300 - 300

Westey n wf , te in ,’ . pOleti,,r be, 9/0 1 , 250 tOO 180 2 ,500 4 l0  7,910
W ‘stern wPm,te pine sicall sawtimber 1 080 - 30 1,11 0 1,110
Western wh iff ’ pine , la rge taint imbe, 580 - - 510 1 ,090 ‘ 1.090

White F m  imOlCt i,~l.iei 80 ‘- - 2,170 2 . 250 360 2.610
Wh it e Ii, s i-v aIl Iaw, mlme , 1 , 340 10 - - - - 2.770 4 ,120 170 4.290
Whit e Ii, , lat g sawl iribe, 670 10 - - - 2.810 3.490 860 4.350

Pond,,ot.a nme seedlings and sap lings 770 - - - - - 270 -“ 270

Subt otal , softwoods 1,248.800 122 ,360 431 . 110 170 , 180 10 ,420 7,048,800 
- 

3,987,270 
- 

544,290 4,526,560

Uaeilwoomls. seedlings and saplings 3,410 710 6,340 540 720 59.100 70, 380 350 70.730
Hae tMoo,fl poletierber 13 ,430 2,740 66.280 11 ,190 7.370 429 ,010 530.080 2.910 532 ,990
Uarit,’,oods sn,all aawtinitar, 11,160 7,720 31 ,120 7,390 5,980 289,640 342,510 5,360 347 ,870
Ha,dwooris, laege s.wtiirmtier 330 - 190 - 280 8,090 9.890 390 9.280

Su bto tal . hardwoods 28.390 5, 170 103.930 
- 

14 . 120 14 ,350 785,900 961 860 9, 010 960.870

Nonstovke.1, cu t -m eet 13.120 420 11 . 780 3,250 30 32,350 60,950 ISO 61 , 190
No r,tovked . mWf o mest e mt by fi re 4 ,220 *0 1,280 - - 3,120 9,730 4 ,880 14, 110

Suhfo ~~l flanstO cke il 17 ,340 430 13 ,060 3,750 30 36,070 70 ,180 5,030 75 .250

To t ,c per,dor rine land 1,794,530 127 ,960 548 ,100 137 ,550 74 ,800 2.870 ,770 5,004 310 558.330 5.582 .640

Solsaltiin,’ *22 ,230 6910 6.950 “- 2 130 138 ,270 288,350 426.570
Non, iy, i,ie,ri•l rock y 204 790 70,840 9,540 4.320 10 10220 749 ,520 190,720 439.740

Tot al untmt OduCtine land 326 ,570 27 ,750 16 790 4 320 10 *2 ,350 381, 140 478 ,570 866 , 310

lo lal all fot e,t e,lla nd 1 ,621 , 050 155 710 565 490 141, 870 74 ,810 7,883, 170 5,397,050 1.036 900 6,478 .950

Inc ludes all F .ite ,al fo res t l,’nile.v,’pf d%~ Nal iina l F o resf s
7 Unav aila b le - ret ,,; to area heii t in r.Wrne ,t sta t us isich as ,n National Part , ,, State Parks , Wilderness Ame n Military Ff ese rvaf mons etc
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TABLE 3-5. Puget Sound Area—Volume of sawtimber and growing stock , by ownership, on productive forest land

A uai la b le
State 

- Auailalilr
National OIlier & Total &

Sc”- u s  or Group Forest Federal 1 County Municipal Indian Priuate Aua ,lab ln Unava ilable 2 Unavailable

Sawt ,nnbe, Thousand board feet ,
Internat ional . inch rule

Douglas fir Smal l sawtl~nber 2,120,860 202.780 1.22 1 ,270 317 .960 42 ,120 6.946 .560 10,851,550 594 .860 11 ,446 . 4 10
Oostgta; fir , large sa.vt ll’nbe r 10,277 ,700 1,259,560 1,631,890 513 , 410 22,620 9,091 .870 72 , 147 , 1*0 6 ,124 ,960 28,872 ,010

True f ,t mountain hemlock ,
sm all saw’mimber 1,763,770 99.460 65.630 710 247 ,780 1 .671 ,840 931 500 2.603, 340

True f i r  mountain hemlock ,
large saw,imber 16,136,590 1.428 ,040 765 ,290 2.072.690 -- 3.729 .400 23 ,632 ,010 7 . 762 , 210 31 , 394 , 270

Wester n hemlock . Small sawtimber 753.600 23 .570 283 .670 52 , 140 660 1 , 4 7 7 ,990 2,591 ,630 410 ,040 3,001.670
We ster n hemlock lange sawrimber 56 ,929,830 420,070 2,474 ,050 177 , 200 410 8.385,470 78 , 387 ,030 3,979 ,440 32 .366 ,470

Western ,edcedar , small sawt m ,nber 153.860 8,530 29,980 330 3,500 331 550 577 .750 25,550 553 ,300
We ste rn reylcedar large Iawtinnb r 3,484,900 743 690 197 ,100 82 340 1,730 1.076,100 5 ,085, 360 478 ,930 5. 514 . 790

Other softwood species . s,tiall sawt in,ber 125 .120 38,030 1.860 110 67 ,880 233,050 15,090 248 . 140
Uther softwood species , lar ge sawt m r,mber 215,020 79,550 1.870 600 145 .010 442 ,050 190 .820 637 .870

Subtotal softwood, 51 ,4 1 1 ,250 3.803 , 770 6,672 ,610 3. 216.840 71 300 30 994 110 96,169 ,380 70 463,400 116 .632 , 780

t4ardwoods, snsallhavstin’iber 128 080 19 ,970 385 ,510 31 . 740 68 . 740 3.744 . 760 3,879 ,800 60 ,030 3,938,830
Har dwoods, large lawtirn ber 22.630 2.140 76 .690 8,890 71., 420 6 7 1 770 802 ,640 17 ,490 820,030

Subtotal , hardwoods 150,710 22 ,110 467 , 700 40 .630 89 . 160 3,916 , 530 4 ,681,340 77 .520 4.758 .860

Tota l sawt irnber . all species 51 .561.960 3.825 ,380 7,134 ,810 1. 767 .470 160 .460 34 ,910640 100 ,850 ,720 20,5.40.970 121 ,39* 640

Growing Stock Millron cubic feet

DOuglas f,r 2,757 5 260 3 5197 151 5 118 2,921.6 6,122 4 1. 222 ,0 7 ,344 .4
TriiC fir mountain hgmlock 3,14-4 1 279 1 150 3 375.0 . 628 .0 4 , 576 5 5 .673,0 6.149 5
Western hemlock 3,4-43 3 88 . 2 537.3 44 . 1 0 2  1 .921 9 6,035.6 866.8 6.891 4
Other softwood species 1,475.8 221 2 91 . 4 32 7 2.2 641 6 2 ,464 9 286 3 2,761 2

Subtotal softwood, 10.3201 8488 1 , 298 7 603 9 14 .7 6.113 * 19,1994 3.937 1 23,136.5

Hardwoods 596 8 1  182 7 16*  352 5 ,548 0 1 ,850 3 30.6 1 ,880.9

Tota l ~ ow.ng smock all species *0 .3803 8575 1 ,481 4 6200 4 9 4  7 .665 1 71 .049, 7 3,967 7 25.0 174

ltncluiles all Federa l fo rest land e.cept the Natrona l Forest;
2”U nav ailab le refers to area held in reserved status loch IS in National Parks . State Park, Wilderness Areas Military Reservations , etc
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TABLE 3-6. Volume of growing stock and sawtimber TABLE 3-7. Volume of growing stock and sawtimber
on commercial forest land in the Puget Sound Area on commercial forest land in the Puget Sound Area
by sector and owner group. 1968. by species and sector, 1968

Sawtumber Sector
Sector and International SpecIes North Central West Total
owner group Growing stock t/~ inch rule

Million cubic feet
Million cubic feet Million board feet
— Douglas-fir 1 ,285 3.258 1~579 6.122

NORTH Western hemlock 1 ,694 3,664 678 6,036
Nationa l forest 2,868 13,525 True firs , mountain
Other public 1 ,4 1 7 6,359 hemlock 2,206 2.241 130 4,577
Private 2,226 9,738 Other softwoods 725 1,482 257 2 464

TOTAL 6,511 29.622 TOTAL 5,910 10,645 2,644 19,199

CENTRAL Red alder 425 727 210 1 ,362
Nationa l forest 5,961 29,449 Other hardwoods 176 252 60 488

Other publtc 1 ,370 7,183
Private 4,293 20,845 TOTAL 601 979 270 1 ,850

TOTAL 11 ,624 57 ,477 ALLSPEC IES 6511 11 .624 2,914 2 1 ,049

WEST Million board feet ,
National forest 1 ,551 8,588 International /a-inch rule

Other public 221 836 
Douglas-fir 6,021 18,948 8,630 33,599Private 1 ,142 

-_~
_

~~~~~ Western hemlock 9,028 18,609 3,342 30,979

TOTAL 2 914 13 752 True firs, mountain
hem lock 11,138 13,320 846 25,304

ALL SECTORS Other sof twoods 1.970 3,975 343 6.288

National forest 10,380 51,562 
TOTAL 28.157 54 ,852 13.161 96,170Other public 3,008 14,378 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Private 7,661 34.911 
Red Atder 952 1 ,667 400 3,019

TOTAL 21 .049 100,851 Other hardwoods 513 958 191 1 662

TOTAL 1 ,465 2,625 59 1 4,681

ALL SPECIES 29,622 57 ,477 13,752 100,851

The forested area of Puget Sound is geologically heavy winter and spring runoff , accompanied by
young and is typified by steep, rugged topography heavy sediment and debris loads due primarily to
and fast flowing streams. natura l geologic processes.

Precipitation is heavy , ranging from 25 to over W ithin this natural sett ing, the development
180 inches annually , with moderate to extremely and use of l’orest areas needs to be carefu lly con~
heavy snowfall in the mountains. Forest soils arc trolled for the protection of wat e rshed values.
varied, but are genera lly coarse textured , ranging Whet her or not other forest uses besides wate r
front deep and relatively stable in the lowland areas production are compatible depends on three factors:
tp thin and highly erosive in much of the higher (I) the demand or need for the use or resource in
elevations, In much of the area , soils are natura lly question , (2) the amount of change such use will
unstable due to such factors as glaciation , extremely illtpoSe on water values, and (3) the on-site and
steep topography, heavy precipitation and to a downstream requirements for water. Careful atten-
warped or tilted character of the underlying bedrock. tion to watershed values in land use development can
Even w here apparent stability exists , the balance is normally keep any changes within tolerable limits.
olteri highly precarious. These conditimin s result in Indeed, modern technology often enables malt to
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____________ terrain. Yarding of logs in or through t he streamheds_________ should he avoided. Following logging. streams should

~~~~ 
~.. be cleared of arty unavoidable logging debris. Log

landings should be located at points that will result in
t he least 51)11 disturbance in t h e  yarding process . ( 2)

- 
—~~~~~~~~~ Met hod ol logging Tractor logging ott f lat ground or

_______ __________________ 
— s t  b e t t e d t d t l ’ I 

cabk

- _______ 30’~ . Very steep topography and ot her critical soil
- . 

- 
areas may require the use u t  more sophisticated cable

~~~~ ~~~
.. - 

.— .- , systems such as the “W yssen”. “Skagit ”, or the
‘I m - recently developed balloon system . which lifts the

-. t ‘
, logs free of the ground during much of the yarding

process . (3) Temporary roads , skid trails and fire
PHOTO 3-7. Erosion caused by road development in breaks These temporary faci lities should be rehabili-
forest areas. ~U S.F.S. photo). tated as soon as possible after logging by restoring the

vegetative cover to reduce erosion. Useful treatment
measures include planting, seeding. mulch ing, scarif y -

improve upon natural water yields in many instances. ing. and the installation of wa ter bars , (4) Exposed
bot h in the timing of flows and in the quantity and soil areas resulting front logging or slash disposal
qua}it~ of water produced . operations these areas may require stahilii.ation to

Timber production IS potentially one of the prevent undue soil loss and gullying. l’reatment
most disruptive uses of forest land, in t hat harvesting measures include planting, seeding, mulching, and
material ly alters the vegetative cover and often causes contour furrowing.
extensive soil disturbance. The principal hazards Wild fires pose a serious threat to all forest
involved are soil erosion , stream sedimentation , and resources , including timber and water. Fire consumes
the accu m ulation of debris in stream channels. or kills ntost ut the vegetation , burns away t he duff

One of the principal sources of sedimentation and litter cover and thus exposes large areas of
at ise s from road construction. The precautionary mineral soil. Management can do much toward the
measures required in t he construction of roads vary reduction of fire losses through planned fire pre-
with lhe relative stabi lity of the landscape through vention programs including the reduction c f  logging
which it passes. Genera lly, good road designs provide slash or other hazardous fuels , and extra pre-
.or. (1) recognition and avoidance , w here possible , of cautionary measures suc h as closure of forest areas
unstable soils or slopes . (2) utilization of the most
favorable terrain for road location , away from live
streams w herever possible . (3) proper placement of 

. . ~~~~
.soil materials either within the roadbed or as waste , 

,, ~~~~ -

(4) stabi lization and revegetation of cut and fill — 
‘slopes, (5) adequate drainage of surface waters , and 

_~~~~~~~ : 
- 

~~~~~~~~~

Ih) adequaie livu~ slream cr issii lgs which cl ln lllrm is 
_

~~~~~~
, 

- —..
~~~

— .
. .; .;~~~ — -

. 
, 

. -
nea rI~ as pll ssible to  the original con figuration ul the ‘ . 

~
‘ .

st ream bed, W h ere roads are well desi gned attd con- - 
- - 

- 
,

strucl ed . the leve l of erlisit i t i ~an he kept w It hin 
~~~~~~~~~~~~~~~~~~~~~~~~~~ — ~~~~~~~~~~ m .

acceptable limits.
The logging operation may also be a major 

___________

source of sediment and debris. For optimum manage- 
•~ ______________ ____

ment of water resources , timber harvesting plans need ‘ . - . 

-

to be tai lored to fit the requirements of each area. _____________ ____ 
_______

Such plans should consider the following points: ( I)
Cutting unit layout Unit boundaries should be PHOTO 3-8. Forest regeneration with minimum soil
placed in the most favorable locations respective to disturbance. (U.S.F.S. photo).
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,~
- FOREST PRODUCT INDUSTRIES

-, ~

, - - /
/ The forest product industries of the Puget

/ Sound Area are an important element in t he economy
u t  the region . sc’ e tud only to aerospace in ter ms of
total Input. Originally. the forest product industries
provided the major impetus to economic develop-
ment in the Area arid remained the leading industry
h i  inaii~ years. Its relative position has declined/ fr

- 
somewhat in recent years. due to a gradual shift of

the lumbering industry to areas of greater log supply
and to expanded industrial development in other

- 
. , - .~ fields. Still, t h e industry supplies virtually all of the- - ~mot iwood product requirements of t he Puget Sound

Area arid an important share of t he national ciemand
for these products as well. In 1963 . it wa ,  estimated
that 4)~ of the softwood lumber , I 2~ of the

I. softwood playwood. and 5~ of t he wood pulp
- consumed in the Nation originated in the Puget
- Sound Area. Obviously, the greater amount of the

Area ’s production is consumed by the national
- market.

Diversified development in the forest products
industries has created a large demand for raw material
supplies. In 1963 . t he roundwood1 de m and in the

PHOTO 3-9. Skyline yarding in steep terrain. (State Area amounted to 2.9 billion board feet. a substantia l
of Washington photo). portion of w hich was imported front adjacent hydro-

logic regions. Forest industry requirements l i t  water
are no less impressive , being estimated at 108.100
million gallons. or 331,750 acre feet annuall y. 2 This

during periods o h extrente l i r e  daitger. In addition , an figure represents about 70~ of the total industrial
adequate suppre~simni organizatiolt is required to water use in t he Puget Sound Area.
control and c int ine the si/c of fires to the lowest There are several means by which the economic
practicable hmits .T lie t reatntent measures used in the benefit to a community from its manufacturing base
rehabilitation if burns are the same as previously may be determined . Employment is one such
discussed under logging. howeve r , more intensive measure. In 1964 , tine forest products industries of
treatment is usuall y required where the land is totally the Area employed some 29 .800 workers (Table 3.8).
denuded. Industrial concerns , including logging contractors and

Water yield iniprovemeni will not be discussed the various manufacturing plants. are distributed
here as it is covered in otbter se ct i o ns of the report , throughout the populated portions of t he study area.
primarily in the Waters hed Management and Water The central sector accounts for the greatest industrial
Quality and Quantity Appendices. It should be noted, development wit h some 555 concerns employing
however, that timber management pract ices can play 20,100 wor kers. The west sector ranks second with
a large part in any program for Im provement ol water 169 concerns employing 6.200 workers. The north
yields. In snowpack management . for example , cut- sector contains 175 concerns employing some 3.500

ting practices at high elevatio n sit es can be designed workers.

to increase snow accumulation. Reference should be
made to those appendices specificall y dealing with 

1See Glossary for definition.
2 Data supplied by the M&l Water Supply and Waterthis subject. Quality Control Committee , PS&AW .
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Anot her method frequently used to reflect generated by the paper and allied products industry.
economic benefit is “value added by manufacturing”. The central sector accounted for 67% ($235 million)
In general . this may be defined as the net increase in of the total value added ; the west sector 22% ($76
product value added by the manufacturing process. million); and the north sector some I 1% ($39
The following tabulation based on the 1963 Census million), in these terms, the paper and allied products
of Manufacture (preliminary report) . shows the esti - industry produced more than half of the value added
mated value added by manufacturing per employee in the west sector , w hereas the lumber and wood
for the two princi pal industrial categories: products industry contributed the most in the central

Lumber and Wood Products (SIC 24) $ 8,358 sector. The two industrial categories generated about

Paper arid Allied Products (SIC 26) $18 ,2 18 the same amount of value added in the north sector.
For purposes of this report , the forest products

In 1963, the total value added by the manu- industries are divided into five major categories:
facture of forest products was $350 million in the namely , logging, lumber , plywood and veneer , pu lp
Puget Sound Area. FlaIl of this value added was and paper, and miscellaneous wood products.

TABLE 3-8. Number of forest industry establishments and average annual employment by industry groups .
Sector and County in the Puget Sound Area, 19641

Miscellaneous lumber
Sawmills and Veneer and and wood products Paper and

Sector and Logging Planing mills plywood plants SIC 24 except allied products
county S1C 2411 S1C 2421 $1C 2432 2411 , 2421, 2432 S1C 26

Reporting No,of Reporting No.of Reporting No .05 Reporting No.05 Report ing No.05
uni t employees unit employees unit employees unit employees unit employees

North:
Island 5 10 5 20 0 0 2 0 0 0
San Juan 2 370 4 10 0 0 0 0 0 0
Skegit 56 7 170 1 3 262 340 1 3
Whatco m 31. ~22 _L 229 L ~ — J~ 129 i_ •3 

—

Total 104 680 23 420 3 710 39 610 6 1.040

Central:
King 68 610 31 1,690 7 1.280 63 1,180 27 1,070
Kitsap 23 40 14 230 0 0 3 70 0 0
Lewis 4 180~ 0 0 0 0 0 0 0 0
Pierce 41 620 25 1.290 7 1,650 42 1,060 14 1,840
Snohomish 103 570 ~~~~ j~~~~, 4 ~~~~~~~~~ 48 J~9~~ 

3 3~120
Total 235 2,020 102 5,130 18 3,610 156 3.320 44 6.030

West:
ClaIlam ~ 90~ 11 230 1 12 240 3 ~

4 60~ 9 40 2 850 4 so i 3

Mason 260k 14 430 1 4 20 2 ~~
Thu rston 4 

— 90~ 22 220 5 j~9~~_ 4 70 ~~ •3 .....,,.
Total 716 500 56 920 9 1,940 24 380 9 2.490

All sectors 410w 3.200 181 6,470 30 6.260 219 4,310 59 9,560

• t These fitures are based on Washington Emp loyment Security Dept. data.
2tsiand County and Skagit County data are combined to avoid disclosure of individual mill data.
3D.ta combined in th sectors total to avoid disclosure of individual mill data.

not avail able on partial county basis.
5Logging empl oym ent data alloc ated on the basis of estimCted log production.
6Estimeted number of units .

Source : Wall , Brian A ., Prospective Timber Supplies and Forest Industrial Development in the Puget Sound Ba.in and Adjacent
Waters. Adm inistrsiive Report. Pacific Northwest Forest and Range Experiment Station, Portland, Oregon. September, 1966.
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Sound provides an economical means for the inter-
basin transport of logs. The most significant effect on
water resources caused by the logging industry
involves the changes imposed on water quality and
yields from the cut-over areas. These have been
previously discussed in the section on forest land
management.

Lumber Industries
• The lumber industry has been the mainstay of

— 

the Area ’s forest products industries since their
inception and still accounts for the major use of

~~~~~~~~~~~~ timber. In 1964 , the lumber industry produced 1.3
- 

~~~~~~~~~~~ - billion board feet of lumber , a figure which represe nts
PHOTO 3-10. The logging industry—Loading logs in 37% of the output of the State of Washington and 4%
the woods. (U.S.F.S. photo). of the National output. The central sector led in

production with 71% of the total , followed by the
west sector with 21%. The north sector accounted for

Logging Industr ies. 8% of the total.
The logging industry is concerned with the The Area ’s sawmills and planing mills offer a

harvesting of timber products and the transportation wide variety of lumber products ranging from rough,
of t hese to the mill or to other distribution points, green stock through planed or surfaced stock of all
The end product of the industry is roundwood, which sizes , long-dimension materials, and air or kiln-dried
in turn, provides the raw material for all other forest stock. Individual mill output varies widely, however ,
products industries. Of all forest products industries, depending mainly upon plant size and capacity,
logging has the closest relationship to the basic permanence in relation to timber supplies, and plant
resource and is, therefore , ntore affecte d by changes specialties. Of the Area ’s 181 sawmills and planing
in the availability of stumpage l. For similar reasons, mills, 102 are located in the central sector. These
it is the industry most affected by fluctuations in the mills employ some 5,100 workers. The west sector
timber products markets. As a result , the number of supports 56 mills with an employment of 920. The
concerns engaged in logging, as well as the number of nort h sector contains only 23 mills employing 420
people employed, are subject to periodic fluctuations. workers (Table 3.8).

Logging is normally done by independent The lumber industry is not a heavy consump-
logging contractors or by timber concerns who engage tive user of water : however , water is used almost
in logging activities as a part of their integrated universally for the storage , handling, washing, and
operations. Normally, the latter category is restricted debarking of logs prior to processing. Beyond the
to the large land holding concerns, who are better provision of adequate water supplies for this purpose,
able to economically justify t he large investment in the major impact of the industry is again the effect
logging equipment. In 1964 , there were some 410 on water quality for downstream use . Water held in
logging concerns active in the Puget Sound Area with log storage ponds generally suffers a loss of oxygen
an estimated employment of 3,200. Roundwood content and is commonly infused with objectionable
production for this same period was 1.8 billion board odor and taste . Where return flows from such ponds
feet. Table 3-9 indicates past production for the pass directly into adjacent streams , the result is a
period 1950-1963. deterioration in downstream water quality. Except

There is no significant consumptive water use for localized areas , this factor is not a major problem
involved in the logging industry, however, water is in the Puget Sound Area, not because such pollutionused to some cx tcli t for log transportation. The lower does not exist , but because moM plants are located
reaches of the main rivers and the salt waters of Puget near the mouths of the rivers, at points where no

further use is made of the water prior to its entrance
into Puget Sound.

1 See glossary for defin it ion.
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TABLE 3-9. Annual log production in the Puget Sound Area . by owner class and county, 1950-63
(International ‘A-inch rule ) (In thousand board feet)
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PHOTO 3-11. Timber processing plant at Darrington. Washington. (U.S.F.S. photo).

Plywood and Veneer Industries. The plywood industry is a sign ificant con-
The plywood industry is one of the fastest sumptive user of water. While no separate industry

growing of all forest products industries. Since it.c breakdown is available , the forest products industries .
inception in the earls 1900’s , t he demand for exc lusive of pulp and paper. currently utilize som e II
softwood plywood has developed at an ever- in- billion gallons. or 33 .890 acre feet of water an-
creasing rate. In 1963. Puget Sound Area mills nually.’ The greater amount ot ’ t his is used in the
produced I .257 million stiuare feet of softwood manufacture of plywood and veneer. The industry
plywood (3/8 inch basis). This figure represents 67~ also utilizes water in t he storage . handling, washing.
of the State ’s tota l production and I 2” of ’ t he and debarking of logs , t he results ol~ w hich have been
National total. Again , the centra l sector accounted previously described under the section on the lumber
for the highest production wit h 6l~ of the tota l, industry.
followed by the west sector with 23Y~ and t he north
sector with lb’i Pulp and Paper Industr ies.

Total employment for the industry was 6 ,260. The pulp and paper industry is a lso one ot the
Of the Area ’s 30 plywood and veneer plants. 18 arc fastest growing of the forest products industries in
located in t he central sector with an employment of the Puget Sound Area. The production of paper is
3.6 10. The west sector supports 9 plants employing
I .940 workers. The re maining 3 plants are located in 1 Data supplied by the M&l Water Supply and Water
the north sector where 710 are employed. Quality Control Committee . PS&AW.



relatively minor , as only snull amounts of newsprint were located in the central sector with an employ-
and kraft paper products are produced. Most of the ment of 6.030. The west sector contained 9 plants
material pulped is used in the manufacture of employing 2,490. The north sector supported 6
building materials including hardboard . partic leboard, plants with an employment of 1.040.
composi13ion board, and other products of a similar The pulp and paper industry is the leading
nature . Due to the variety of products involved, water using industry in the Puget Sound Area. It is
production is given in terms of woodpulp. currently estimated that this industry consumes some

In 1963 , mills in the Puge t Sound Area pro- 97,057 million gallons, or 297 ,860 acre feet of water
duced 1,521,200 short tons of woodpulp. ( Table annually. Of this total , 8% or approximate ly 7,966
3-10) .  This represents 5% of the Nation’s woodpulp million gallons are obtained from salt water sources.
production and 26% of the production in the Western The remainder is fresh water, obtained from surface
Stat es, including Alaska and Hawaii. Pierce and sources and wells.1 The industry requires high levels
Snohomish Counties, the only counties with pulp- of water quality, as well as quantity, in the processing
mills in the central sector , produced 55% of the operations. Depending upon the process used, the
Area’s production. The west sector ranked second presence of pollutants in the water supply, both
wit h 33% of the total, followed by the north sector
with 1 2%.

Employment in the pulp and paper industry 1Data supplied by the M&I Water Supply and Wate r
tota led 9,560 in 1964. Of the Area’s 59 plants, 44 Quality Control Committee , PS&AW.

TABLE 3-10.. Output of timber products -~~ Puget Sound Area by sector and county. 1963

Miscellaneous
Sector and county Lumber ’ Plywood2 Products3 Woodpulp4

Thousand Thousand Thousand Tons
bd. ft. sq. ft. cu. ft.

North
island 9,600 0 200 0
San iuan 2,500 0 0 0
Skagit 67,300 150,000 5,900 31,000
W hatcom 31,800 60,000 5,800 155,200
Total 111 ,200 210,000 11,900 186,200

Central
328,500 174,000 5,300 0

Kitsap 76,000 0 1,300 0
Lewis 0 0 100 0
Pierce 150,500 360,500 20,100 310,500
Snohomish 384,400 228,200 18,000 527,800
Total 939,400 762,700 44.800 838,300

West
Claliam 65,900 87,000 10,800 341,500
Jefferson 6,600 0 100 124,200
Mason 154 ,400 18,000 2,600 31,000
Thurst on 47,300 179,000 4,900 0

Total 274,200 284,000 18,400 496,700

All Sectors 1,324,800 1,256,700 75,100 1,521 ,200

1 Western Wood Products Assoc. Statistical Yearbook. 1963.
2 Forest Indust ries 3~~d Annual Plywood Review. 1964.

Based on unpublished file data of the Pacific Northwest Forest & Range Exp . Ste. (includes piling, poles, posts, fuelwood,
ties, excelsior, shingles, log exports , etc. )

Production based on data reported by the Northwest Pulp and Paper A ssoc. and allocated on the basis of capacity listed in
Lockwood’s Directory.

3-24



biological and chemical, causes a significant reduction
in the quality of woodpulp produced. The main-
tenance of adequate . suitable water supplies is ,
therefore , of considerable concern to the pulp and -

- -

paper industry. ~~. -

The effluents and residues from pulp mill ‘
- 

- 
-

operations a lso have a significant effect on down-
stream water quality. These will not be discussed in
detail, as they are covered thoroughly in the Water 

,

Quality Control A ppendix: however , it should be
pointed out that these may have serious effects on
downstream water uses. Nearly all of the Area ’s pulp 

-

mills are located on or adjacent to tidewater , wit h the -

result t hat most effluents are entere d directly into
salt water , Even so . recent studies have shown
significant levels of pollution from this source in PHOTO 3-12. Marketing of christmas trees in the
certain salt water areas. Shelton area. (U.S.F.S. photo),

Miscellaneous Wood Products Industries concerns employing 3,320 workers. The north sector
Other than the major industries previously ranked second with 39 concerns employing 610

discussed, the Puget Sound Area also supports many workers , followed by the west sector with 24
smaller industries which produce a large variety of concerns and an employment of 380.
specialized wood products. A partial listing of these The consumptive water requirements of these
would include: industries vary considerably, but as a whole , the

group is not a significant user of water. Again, water
piling exce lsior decking is used for log storage and handling as previously
posts specialty veneers fencing discussed in the lumber industry section.
Poles laminates furniture stock
fue lwood moulding treated products
ties sash stock chips PROBLEMS
shingles studs hardwood specialties
shakes boxes Christmas trees The problems discussed in this section will be

general in nature and are intended as a basis for the
The log export field is also covered under this “future needs” section. It is not the purpose of this

grouping of industries: however , production with study to make a detailed analysis of the forest-based
reference to logs has been previously covered in the economy, but only to present those aspects of the
logging industry section . economy which have a bearing on water resource

Individual production figures are not available analysis. As a result , this section will show only basic
for this industrial grouping, as the units for measuring constra ints, not a detailed analysis of each,
output vary widely, however , output in terms of
cubic feet was estimated at 75 ,1 million cubic feet in Management Intensity
1963. The central sector accounted for 60% of this With respect to timber yields, one of the most
vo lume chiefly due to the exp ort of timber , princi- basic problems in the Puget Sound Area is the holding
pally from the ports of Tacoma and Everett. The west of productive forest land for purposes other than
sector had an output of 24%, w hereas the north timber production. As for the land on which timber
sector accounted for 16% of the total. harvest is the primary goal, much is being managed

In 1964, there were some 219 manufacturing far below the level required for the production of
plants or other concerns within this industrial group- maximum yield. Certain withdrawals for purposes of
ing in the Puget Sound Area . Total employment for recreation, watershed protection , or general aesthi’tic
t he group was approximately 4,310, The central enjoyment are , of course , justified uses of forest land,
sector again led in industrial establishment with I 56 These are discussed in the following paragrap hs. What
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is of concerti here ~re those’ areas ut toses t land which ornics. it results iii relatively little realization of the
are not designated tot other uses , yet do not lor esi ’s productive potentia l. I hese Sac t o r~, again
contribute rnateriall~ to the tin iher suppl~ combined with other technical handicaps , tend to

To the individual small owner. niarlagerr ient of place the owner at a f inancia l disadvantage , t itus
his lands for timber production alone is a question- encoUraging t u e  eventual disposit: rn or other use of

able practice in today ’s economy. One of the major the land. There is an est imated 33 .870 acres of
constraints is t he long-term investment required. Only coinnwrcial forest land in the Puget Sound Area that
the most productive lands that are well-manage d can is held by this ownership class.
be expected to produce a satisfactory return on Large forest land owners , both public and
investments wit hin the owner ’s lifetime. The majority private , present a different picture. These owners
of such owners do not have long-term management generally integrate timber production into long-term
goals ccomparable to those of public or corporate management plans for the development of all land
owners , indeed, t he ownership tenure itself is corn- and water resources. As a result , he~ are able to

monly short-term. The small size of the tracts operate at a lower guiding rate of interest brought
generally prevent any effective integration with other abou through diversification , greater stability and
enterprises such as manufacturing, but at the same smaller risk . True , such owners encounter mans
time , presents serious problems in organization and problems in the accomp lishment of their goals.
administration for timber output as , for examp le . however , these generally do not affect the establish-
the irregularity , small quantity and intermittant inent of the goals themselves and as such. -are not the
nature of t he harvest. These factors , taken wit h the subject at this point. Many of these problems ~rre
uncertainties that face the small-scale timber pro- discussed elsewhere in this section.
ducer and t he technical handicaps under which he To summarize , management intensity has an
operates , creates a strong financial disadvantage for important bearing on obtaining high timber yield-.. Of
t he owner. The usual result is that the land is the total commercial forest land in the Area, some
allowed to remain in “wildiand” status or is kept 33’ . or about 1 .650,000 acres, is currently under low
in forest for the realization of other values. Where levels of management for timber production. Due to
taxes or ot her fixed costs offset the values obtained their location, these lands contain Some of the most
t he tendency is toward the eventual disposition of the highly productive timberland in the Area. Where the
land. Within t he Puget Sound Area. there are some lands are not held specificalt~ for other forest uses.
1 .616,140 acres of commercial forest land that are long-term timber ~,ields could be increased gr c at fs
held by t he small ownership class primarily in the through more intensive management.
woodland and woodlot zone.

The owners of medium -s,zed blocks of forest L.and Use Development and Encroachment
land have si milar problems which diffe r from those of This subject was touched up.)n briefly in the
the small ownership category more in degree tha n in last section. It involves the convers ian or reservation
kind. Ownership, however , ranges from individually of forest lands for uses other th~~r lrrnh~r production.
owned tracts, through company, smal l corporate and The past conversion of hoesi lands has largely taken
small public ownerships. As a result , much of t he land place in the lowlands surrounding the metropolitan
is managed with respect to longer-term goals. Even so . centers for such purposes as industria l and residential
a t or est  land owner wishing to emp hasize timber sites , road networks , farmlan ds , or like uses. With
production may have difficulty getting a rate of expanding populations and demands for space . much
return on his investment that is equivalent to t hat of this may be regarded as usevttab te . Fostunately ,
obtainable through ot her investment opportunities. most recent land conversion has taken place within
Current interest rates from other sources , w hich may the Woodland and Woodlot Zone and involves the
range as high as 8-10%, can seldom be matched by “filling in” of lands within existing developed areas.
timber yields alone , except on an “exploitative” As previously discusses , t hese lands do not add
basis. Exploitative in this instance, refers to an materially to the Area ’s timber yield at the present.
extens ive form of management that strongly favors Land use conversion has also occurred in the
interim yields ove r those (>1 the future , while keeping Principal and Upper Forest Zones at numerous
investments and costs at a low level. While this may locations. This is chiefly due to the development of
be justified from t he standpoint of short-term econ- roads , reservoirs, and power transmission lines. There
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Another categor of Land t hat may he coirsid-- 
- 

~~~
‘ ered rese rved” in nat ure involves the small privait-

owners hips previousl~ discuss ed under the secti o n on
managen-en ! inleirsri ~ Much of this land is held f ur
suhurhanr residences , summer fir m ires I ugani’ationi
camps . resorts, or oth er developments of a like
nature . As a result, these f o rest ed tract s. ,ir~’ held
mainl~ for aesthetic or oth e r personal values. Tech -

- 
- 

nuca lly. the land is “available ”: that is . through
change s in ownership or management intent - it could
be ut ili ied for the production of timber. This is not
considered likel~ in most cases .

It should not he interred that the establishment
of reserved areas is not in the public interes t . Indeed .

PHOTO 3- 13. Forest land encroachment from sub- most ti f the reservations discussed in this section
urban development. (State of Washington photo), invo lve the protection of outs ta nding values and are

valid and/or justif ied uses in the management of
is presently an estimated 190.000 acres in the Puget forest land. Even so . t he inclusion of commercial
Sound Area that has been ci’ iiverted for t hese forest land in such ~,reas reduces the acreage available

for t he growing of timber products and consequently .purposes.
reduces t he potentia l yeild of such products.

Forest Land Reservations or Withdrawals
The reservation of f o r ’ ~st lands for uses other

than timber production is ut considerable significance
in the Puget Sound Area. There are 558 ,3(X) acres of
productive I r CO land currentl y held in reserved
status ~ thin t i r e  cm mnf ties of National , State , oi
count% parks. wilderness , wild or primitive are.is
mi lrt a r~ rese rva i rons . and the like ( Table 34) I he
primary purpose of these reservations outdoor

recreation , a lthough small areas are held for other
purposes. ~ImisI of this land is located at high
elevations within the Upper and Subalpine Forest
Zones. however , small areas of the Principal Fo rest
are involved. While the land area involved is large , it
consists primari ly of timberland with low productive PHOTO 3-14. Forest land of high recreation poten-
potentia l and is there fore of lesser significance in tial—Sa n Juan Islands. (State of Washington photo).
terms of timber yield.

The greatest impact from recreational demand
may well occur within the multip le-use areas of Timber Production
public ownerships. The National Forests alone con- Problems inherent in timber production . pro-
ta m some 544 .000 acre s which contain high recrea- tection , and utilization , are many and comp lex . often
tional valuer or are a lready subject to certa in cutting requiring highly technical consideration. These occur
restrictions due to the demands for recreation. Under throughout the full range of timber production
the multiple-use concept. it is assumed that mod if lca- activities , from reforestation through the final harvest
tions in cutting practices . together with ot her tech- cutting of the timber. Such problems are not unlike
nological developments, will permit the uti lization of those occurring in any agricultural activity and as
the timber resource without undue damage to rec rea- such , are normal business risks, Much time. effort.
tional values. Whether i i  not this can be done in the and the services of highly trained individuals have
face of increasing recreation pressure . remains to be been devoted to the resolution of these problems.
seen. Much progress has been made , particu larly with
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reference to specifi c areas under present levels of therefore depends , in part . inn t he event ual utilii.ation
manage ment. Much more however , ca n be aecom- of these lan ds for t iniben product ion.
pu s hed. Certain recent developments in logging methods

Probably the m ost basic constraint concerns a have provided part of the answer. A pplicable cable
general lack of knowled ge. A forest is a crop, similar systems , such as the W yssen , Skagit. or balloon
in many respects to others in the field of agriculture , method , are extending cutting operations to lands
Unlike tire others , howeve r, it requires a long span of ’ that would he excessively damaged if logged by older .
years to mature . A wheat farmer has a vast store of conventional met hods. Even so . many areas remain
knowledge upon which to draw knowledge obtained inoperable by present means. Unless improved
from t he production of innumerable crops of wheat methods for logging these areas can be developed. it
by his predecessors or from research. From it , he can appears probable that further reservations of fores t
determ ine over a short period of time , the strain of land for soil and watershed protect ion will occur.
w heat best suited to his area and the treat ment
measures best suited to his production goals . Only Forest Products Industrie s.
limited knowled ge is avai lable to the grower of timber Problems ri -f ated to the harvest ing ,  processing.
and the potentials for increasing timber yield are not and mark et i i mg of fore s t products ire also m ans arid
vet fully- understood. Certain horticultural practic es.. com plex ~~~ in any economic enite r prisi- , tire industr y

such as the development of hybrid species . improved is dependent up ‘ii adeq L l , m ie  rash mate r al supplies .
seed sources , or the use of growth inducing techni- plant locatio n s . r ’ranm poss ci arid oilier processing
ques are largely experimental. Other pract ices . such as supplies . t raospomt at ion fa ci l i t ies . ,inrd marker s in
pruning or thin n ing, have been carried on for maim order to  n m r a i n i t a i i i  a las irahie i’~~i miomi c posit ion. Of
years wit h a few species . but even here , tire meth od course, each enterpri s e must he esaluated in terms of
to be used or the frequency and intensity of its own positio n relative to these basic needs. What
application are subjects of un~er ia inty. Most current mas be a ma~or problem tm one may be of little
information is based on short-term observations of concern to another A s a h ole, the industry has been
response and upon reasonab le assumptions of ’ what wel l able to cope wi th  its collective problems as its
t he long-term response will be. present position iii t u e  ectmnom~ will attest. There

The above factors , w hen combined with the are . however , several w hich are of major concern at
further uncertainties of market conditions at some the present time. Niost of these stem from a relative
future date . tend to discourage intensive cultural stabilit y in product prices . iiicreasing production
treatment of forest stands. The result is a rather Costs and Increasing competition for raw material
conservative approach on the part of most forest land supplies.
owners. Certainly, there is a large potential for The stabi l i t y  in finished product prices stems
increasing the yield of timber products which will be from the industry ’s dependence on the National
rea lized only through further research , experience , market. As previously discussed , the great e r part of
and economic incentive as wel l ast hrough the applica’ the Area ’s production is exported to other parts of ’
tion of know n techniques. the Nation, principally the eastern and central states.

The problem of protecting forest soils in As a result, the Area ’s products are n eet ing increas-

relation to water production has been previously ingly stiff competition from other softwood products
discussed. This is equally important for the pro- suppliers, chiefly the southern states and Canada.
duction of timber. Obviously, if the soil is lost . SO is who are nearer tire principal markets. In addition ,
the capacity of the land to produce timber. This Puget Sound products must compete wit h metals .
factor is of particular importance in t he Puget Sound plastics , glass . brick . and concrete. These other
Area. There are many thousand acres of commercial materials are alternatives for wood products in
forest land, particularly in public ownership, t hat construction or other end uses and, in many cases . aie
require specia l logging techniques and other pre- competitive in price . The significance of this situation
cautionary measures to avoid undue damage to the is that Puget Sound industries must sell a substantial
soil resource. Except for the exclusion of highly part of their output in distant markets where it does
questionable areas , t hese lands are included in the not enjoy any competitive advantage. The demand
timber base used for the calcuiation of allowable for local products is quite elastic and ar my attempt to
harvest. The continuance ot present cutting levels raise the selling price very much will cause its buyers
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to shift t heir purchases to other wood products 
- 

I “ /
/ 1/

sources or to t he other non-wood materials. The / , -

result is that the local industry is forced to stabilize ‘

~ ./ ~~ - 

-

their prices at leve ls comparable to those charged for ‘ ‘ .‘ 
. ‘ 

- 
-

is Scompetitive materials. 4 
- . 

. ‘~~ —
Low product prices reduce the ability of the

local industry to absorb increased raw material or
production costs , alt hough it faces t he same infla-
tionary costs of labor , raw materials , and taxes that
occur throughout the National economy - These costs
are partia lly offset by comparative product price
increases , locally and nationally, however , they
appear to be rising at a greater rate in the Puget
Sound Area than is the case Nationwide. In addition
to the usual cost factors , the industry is now faced PHOTO 3-15. Export of logs from Olympia . Wash-
with the need of developing treatment measures for ington . (State of Washington photo)
the reduction of air and water pollution resulting
from its operations. The pulp and paper industry,
particularly, is faced with this problem. Pollution has been a factor influencing the closure of several
abatement , however , desirable as it may be, repre- wood products plants in the Puget Sound Area due to
sents an additional production cost which cannot be their inability to obtain adequate raw material sup-
readily offset by increased product prices, plies.

Another cost factor of concern is an increase in Competition for raw material supplies from
raw material costs brought about primarily by foreign domestic sources outside the area is not a problem at
competition in the log market. Log exports to forei gn the present time . it may become so in the future . The
countries , principally Canada and Japan . have in- wood products industries of the Puge t Sound Area
creased sharply in recent years. Er~ports from the are , themselves , importers of raw materia l. In 1963 .
Pacific Northwest to foreign markets rose from 340 the consumption of roundwood in the Area was 2.9
million board feet in 1961, to over 1 .190 million in billion board feet , of whic h I - I billion (3d’; was
1966, a sizeable portion of which originated in the imported , mostly from elsewhere inn the State , al-
log supply area of the Puget Sound Mills. This figure though a small amount came from Canada. As a
(1. 1 MMBF) represents about 10% of the raw wood result , the local industry depends heavily on the
material handled in the Pacific Northwest in 19661 w hole State ’s resources for its raw material supplies.
Japan is the greatest single log buyer , accounting for This situation has been brought about by several
about 90% of t he material exported. Production cost factors , t he most important being the advantages
and marketing advantages enjoyed by the foreign offered by the salt water port f’aci lities in t he Puget
concerns enable them to pay higher prices for logs Sound Area. As long as the various factors favoring
t han the local industry can afford . This competition industrial development iii the Puget Sound Area are

not drastically changed. the local industry should
Data from “Forest Resources , Priva te Enterprise , and the continue to compete favorably for raw mater ial

Fu ture” by Albert C. Worrell, indu stri al Forestry A~ ocia- supplies available elsewhere in the State.
hon. 1966.

PRESENT AND FUTURE NEEDS

A determination of the water-related future consideration . These are: ( I)  an analysis of tire
needs of the Forests Sector is difficult. Even by regional and national demand for wood products: (2)
restricting t his study to the direct water-related a determination of the water requirements needed for
aspects of forests and the forest-based economy , the growing. harvesting and processing of these
there are three separate levels of needs that deserve products , and (3) for a given level iii deve lopment of



t ine iirdustn~ . a determination of the measures needed other spec nalls prepared reports pertainiiig to tine
to insure t hat water melds f rom f orest lands will niteet Pacif ic Northwest Region t 

- These reports utilize
acceptable standards of qualit) and quanti ty. certain basic assum ptions oir which the national

pri lt ect i on is were based . Included are five major
SUPPLY AND DEMAND FOR t a cmmi rs , population , household information, gross

WOOD PRODUCTS national product , disposable personal income, and
construction act ivity .

An analysis of tire demand for wood products By 1980, population of t he United States is
has an important bearing on water resource develop- expecte d to rise to about 241 million persons and to
ment in tire Puget Sound Area. As demand affects t he 325 million by the year 2000. This project ion
forest-based economy , so does it affect population , approximate s the median of a series of’ projections
emp loyment , tire development of support industries , published by the U.S. Bureau of Ccnsus(l964 ) and is
and similar aspects of the Area ’s economy. These in roughly I (Y.~ lower than that of the preceding series
turn , may he translated into needs for municipal atrd prepared in 1960 fur the Senate Select Committee on
industrial water , recreat ion, or ot her water uses as Water Resouri.es.
discussed throughout the Puget Sound Basin Report. Housel olds in the United States have been
As is presently the case , t he forest-based economy of projected to increase from 54.7 million in 1962 to
the Puget Sound Area is expected to be strongly lOt million in 2000 (Table 3-1 1). The number of
influenced by national demand in the f’uture. In order persons per household is expected to continue to
to predict the expected level of development of the decline , from 3.41 in 1962 to 3.22 in 2000.
local industry, it is necessary to consider projected
levels of supply and demand in t u e  Nation.

1 Specific reports inctude: “Prospective Economic Develop-National Demand for Wood Products ments Based on the Timber Resources of the Pacific
The national demand for lumber and wood Northwest ”. Gedney, Newport and Hair , 1966 , and “Pros-

products has been projected in the Forest Service pective Timber Supplies and Forest industrial Development
repoTt “Timber Trends in the United States ” and in in the Puget Sound Basin”, Waif , 1966.
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FIGURE 3-1, Population and economic growth in the United States, 1920-2000.
Source “Timbe r Trends in the United Stat es ,” p. 6.
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TABLE 3-11. Population , households, gross national product and disposable personal income in the United
States , 1920-2000

Gross
National Disposable Personal Income

Persons per Product (196 1 dollars)
Year Population Households Household 196 1 dollarsl Total  Per ~aniIt a

Million Billion

V~2O 106 5 244  436  154 0
1930 123 2 299 4 12 190 3 140 6 1 141
1940 132 1 349 379 268.8 170 2 1 .288
1950 152.3 430 3.54 366 5 256 7 1 .685
1960 180 7 530 341  5 1 1 1  355 7 1 . 968
1962 186 7 547  341  546 0 3790 2.030

Pron erpons

1970 208.0 62 5 3.33 7100 500 0 2.400
1975 223 0 -- 840
1980 241.0 735 3.28 990 0 690 0 2.860
1985 260 0 - 1 .175 0
1 990 280.0 862 3.25 1.380 0 960.0 3.430
2000 325.0 101.0 3.22 1 ,920 0 1 340.0 4 ,120

- Bared on Tables 1 and 2. pp. 6 and 8. “Timber Trends in the United States --

Sources. POPULATION 1920-49 , U.S. Dep. Corn., Bur . Census, Histor ical Statistics of the United States, 1960 1950.62 ,
‘Estimates of the Population of the United States . January 1, 1950, to March 1. 1964 .”

Population Estimates , 1964 (Cur Population Reps. , Ser . P.25 , No . 283t. Projections are derived from estimates published by
the U.S Dep. Corn., Bur . Census in “Protections of the Population of the United States by Age and Sex: 1964 to 1985 with
E stensions to 2010.” Population Estimates July, 1964, (Cur. Population Reps. , Ser. P.25. No. 286).
NUMBER OF HOUSEHOLDS 1920-40 , Bur Census, Census of Housing. 1950, vol. I , Part 1, 1953 1950 and 1960, Bur,
Census, “Componenns of Inventory Change. ” United States Census of Housing. 1960, vol . IV , par r lA , 1962, and from
unpublished dana furnished by the Bur. Census. 1962 , “Households and Families , by Type 1962 ”  Population Character istics ,
1962 (Cur. Population Reps - Ser P.20 , No. 119). Projections . 1970 and 1980, U.S. Dsp. Agr ., Forest Serv. , derived from
prolect ,ons published by The U.S. Dsp. Corn., Bur . Census , “Interim Revised Protections of the Number of Households and
Families 1965 to 1980 -- Population Characteristics , 1963 ICur . Population Reps., Ser . P.20 , No. 1231. 1990 and 2000,
derived from population estimates and assumed trend in number of persons per household.
GROSS NATIONAL PRODU CT 1920, derived from data published by the Joing Com. Econ . Rep., Potential Economic
Growt h of the United States During the Next Decade , 1954 . 1930.62. Off ice of the President , Economic Report of the
President , January 1962 and 1964.
DISPOSABLE PERSONAL INCOME 1930.62 , Office of the Presi dent , Econo mic Report of the President , January 1962 and
1964.
PROJECTIONS. U.S. Dep. Agr. , Forest Serv., derived in part from data published by the Outdoor Recreation Resources Rev.
Comm . Staff , Nat. Planning Ass., and U.S. Dep. Labor , Bur . Labor Statist.,  Projections to the Years 1976 and 2000: Economic
Growt h, Population , Labor Force and Leisure , and Transportation , 1962 IORRRC Study Rep. No. 23).

Based i nt i air increased pi)( ;u !atl i)nn - recent trends historical re lationships indicate that the use of indus-
in product ivit~ and other fa c tors , tire gross nna lionral trial raw materials wil l inncreas .- about 30 percen t b
product is projected t In  increase 1 .~~ times , to SY9() 1980 arid will nncarl ~ double by t he year 2000.
billion (I  761 dollar s) by I 9~O , and will corrt inuc to Four-f ’if ths of tile ant rual consumption of lumber and
rise to SI .~)20 bml fio tn by t he year 2000. plywood. nn car ly a ll of the poles and piling, and

I)nsposahle personal income in 196 2 was $37i) substantial qUantitI eS of other itrdustr ia l timber pro-
billion (196 1 dollars). It is expected to r ise to $690 ducts are used for connstru ctio nr activity in the United
billion in I 980, and to $1 .34() hillionr in 2000. States. (‘onstruc l iot r expen ditures arc expected to rise
l)ispo sahle personal inncome per capita is expected to nne ar l~ 6O~ by 1980 an nd l6O~ by the year 2000. The
more ti t an double betwee n l~) (2  and 2000. rising c iit rsum ptnot l of construction materials is expected to
from $2,030 to $4 ,1 20 ( 1961 dol lars) (Table 3-I i ). near ly double during tine sanni e period . It was assumed

Past trends inn use and stat ist ical analysis of that t Ire relative price of tnnrher products arid
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TABLE 3-12, Summary of total demand for major timber products in the United States, 1952-1985.

Standard Projections
Unit of

Product Measure 1952 1962 1970 1975 1980 1985

Lumber
Total MM Bd Ft 41 ,460 37.300 39,700 41.600 43 ,400 45,500
Per cap ita - bd. f t .  263 200 191 187 180 175

Plywood & veneers
Softwoods MM sq. f t .  - 9.250 14 ,400 15,600 1 7,000 18,500

3/8” basis
Hardwoods MM sq ft .  2 .770 3,500 4,200 5,000 5.700

3/8” basis ________ _______ _______ _______ _______

Total “ 12,020 17,900 19,800 22,000 24,200
Per capIta Sq. ft. ‘- 64 86 89 91 93

Woo dpu p
Total MM Tons - -  29.5 38.2 44 .8 52.4 60.5

Paper & board
Total MM tons - 42.4 52.7 60.2 69.3 79.2
Per capita Pounds - 454 507 540 575 609

Source Wall , Brian R., Prospective Timber Supplies and Forest Industrial Development in the Puge t Sound Basin and
Adjacent Waters. Administrative Report~ Pacific Northwest Forest and Range Experiment Station , Portland, Oregon.
September 1966.

TABLE 3-13. Projected consumption of Timber Pro-competing materials would remai n stable , and there- ducts in the United States, 1980-2020. (Per capita
fore industrial timber products would maintain their consumption in cubic feet, total consumption inrelative position nit the mix of industrial materials— million cubic feet).
about 22 percent.

From these basic assumptions , demands for Product Projection Period
1980’ 2000’ 2020”timber products have been projected to 1985 for the 

Lumber
United States (Table 3-12) . The total demand for To tal 6,720 8,280 9.630
lumber is expected to rise from 37.3 billion board Per capita 27.9 25.5 22.4
feet in 1962 to 45.5 billion board feet in 1985. While Plywood & Veneer
total demand is increasing, lumber demand per capita Total 1,840 2.650 3,870

is expecte d to decline to 175 board feet. Plywood Per capita 7.6 8.2 9.0
Woodpuiparid veneer deman d should double by 1985 to 24.2 (including paper & board)

billionr square feet (3/8 inch basis), Unlike lumber, Total 6,730 10,780 16.750
however , plywood de m and per capita is increasing Per capita 27.9 33.2 39.0
and is expected to reach 93 square feet by 1985, Misc. In dustrial Products
Currently , over 70?~ of t he plywood and veneer is Total 500 500 500

Per capita 2.1 1.5 1.2softwood, a share that is likely to be maintained Fuslwood
during tire next few decades. The demand for Total 1.350 900 720
woodpulp should double. whi le that for paper and Per capita 5.6 2.8 1 7
board should nearly double by 1985. Paper and board All Wood Products
demand per capita should rise to 609 pounds during TOTAL 17,140 23,110 31,470

PER CAPITA 71.1 71.2 73.2the same period.
If these trends continue , t he projected demand Data based on Table 43, USDA Forest Resource Report

for timber products in 1980, 2000. and 2020 is No. 17 , “Timber Trends in the United States ” .
esti nrate d in Table 3-13. Data developed by the Forests Work Group, PS&AW and

based on the continuation of trends expressed in • above.

National Supply of Wood Products
Nat it)na l projections of future wood supply are The report “Timber Trends in the United

current ly being developed and are now available only States” provides the basic source information. In
in preliminary form. 1962, totaJ consumption of wood products in t he
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United States was 13 ,278 million cubic feet , of wh ich Atla rn l i c Gulf aird the (‘olumbia’North Pacific
1 ,480 million cubic feet (1 l~~) was imported mater- Regiorrs . together , currently supply 6l7 of tire
ial. Domestic productionr accounted for 89’4 or Nat ion’s rouridwood , and are expected to continue to
11 ,798 million cubic feet. This domestic production supply over 50’~ of t he total by the year 2020. This is
fi gure was accomp lished by the cutting of 10.320 logical since these two regions contain the most
million cubic feet of roundwood from t he Natioti ’s highly productive timberlan d in the Nation. The
timberlands , t he remainder being produced by re- use Colum bia-North Pacific Region alone currently sup-
arid manufacture of’ plant residues. This inforn iatio mn , plies 36~ of the roundwood materia l used in the
plus proj ect iotts to the year 2020, are summarized in Nation and is expected to supply 24’~ of t he total by
Table 3-14 . 2020,

This information is of consnderable signnlIcance
TABLE 3-14. Summary of co nsumption , net imports in waler resource plantiing for the Pacific Northwest.
and domestic production of timber products in the Land use plan trers concerne d with relatively small
United States 1962-2020 * (Million cubic feet ) areas often lack resource data beyond their area of

immediate concern . It is sometimes assumed that the
Projections impacted land uses (as forest land use has historically

1962 1980 2000 2020 been) canr be adequately provided for in ot her
Consumption 13.278 17 ,140 23,110 31,470 less-deve loped areas of the Nation. Some of the
Imports 1,480 1,990 2,640 4.210 fallacies in this approach can be determined from
Domestic production Table 3-I S. The two major timber producing regions

Roundwood 10,320 13,410 18,670 24,760 of ’ t he United States , the South Atlantic Gulf and the
Residues 1,478 1,740 1,800 2,500 - . -

____________________________________________ 
(olutnbia-North Pacific. cannot have their timber
productioni base eroded si~ ìit lcantly as the other

From Table 3-14 , it can be seen that the regions do trot have the productive capacity to pick
percentage of wood material supplied by imports and up tIi~ slack. At least, not if the assumptions used in
the utili~~tion of residues is expected to remain about the uevelopment of the national projections are true
the same in the future , although the amount of and the goals for domestic roundwood production in
material increase s substantially . the Nation are to be realized. This same analogy is

The requirements for domestic roundwood equally true for smaller regions such as the Puget
production is expected to rise 2.4 times to 24 .760 Sound Area.
million cubic feet by 2020. This is the maternal the
Nation’s timber lands will be called upon to produce . TABLE 3-15. IndustrIal wood consumption in the

The Forest Service , in cooperation with the United States, by Water Resource Region 1962-2020.
Water Resources Council. has developed pre liminary (Million cubic feet)
projections of industrial wood requirements to the
year 2020. These projections are made for each of the Region 196 2 2020
16 major water resource regions of t ire United States,
including the Columbia North Pacific Region of So Atlantic Gulf 2,460 3.350 5,870 6,520
which the Puget Sounid Area is a part . The pro- Columbia No Pacific 3,480” 4,600 5,180 5.300

ject ions closely approximate the total roundwood AU other regions 3,790 

~~ 1~~690 21.680
requirements discussed in the last paragrap h and are ____________________________________________________

summarized in Table 3- IS. The footnotes applicable to Table 3-13 appl y here as well.
This data is not directly comparable to tile Data supplied by the Pacific Northwest Forest and Range

roundwood requireitlents shown in Table 3-14 for a Eii perim nt Stat ic- -i USFS These totals an-c slightly different

varict~ of reasons. slightly different base assumptions from those used in the national projections .

and different areas of co~ rage . fur example . but is
considered adequate for long-range planning pur- Relationship of the Puget Sound Area
poses. The Colutnbia-North Pacifi c Region is further

Table 3-1 5 indicates that two of the Nati iinr ’s divtded into 12 water resource suhregiotts . one of
w ater resource regiotis will provide the hulk it1 the which covers tire Pu~~t Sound Area. Of tire 12
roundwood requirements in the future. The South subreg ionts. live , winch i t t ’ located west of the

3-It



Cascade Mountains, com ilain the most productive demand in tire Area is therefore expected to be 621
forest latrd atid the bulk of the sawtimber volume, million cubic feel by 1 98(), 667 million by 2000,
.-\gain. the Puget Sound Area is included. Thus in and 608 million by the year 2020. The bulk of
I%2. the Puget Sound Area. w hile containing only this material wil l have to be produced by the timber-
8’; of the Regiotr s commercial forest land - held I 3’,~ lands of the Puget Sound Area ,
of its sawtimber volume and provided l47~ of the
timber products produced in the Region.

The Forest Service has made preliminary pro- WATER REQUIREMENTS
jections of industrial wood consumption for each of
the I 2 subreg ions of the Columbia-North Pacific Projected water needs for the growing, harvest-
Region 1. Projections re lating to the Puget Sound ing, and processing of timber products are closely
Area are summarized in Table 3- 16. linked to the level of development of the industry

and to t he level of management practiced on the
TABLE 3-16. Estimated industrial wood consump- forest lands of the Area. As a result , the water

tion, by source , in the Puget Sound Area— 1965-2020 requirements out lined in this section are based upon
(million cubic feet) the development levels discussed in the following

chapter. Any significant changes in development will
Total Plant result in comparative changes in water requirements.

Yea r Consumption Roundwood Residues

1965 647 51 7 130 Forest Land Management
1980 814 606 208 A determination of the future water require-
2000 956 655 301 ments for the growing of timber products is a highly
2020 931 596 335 nebulous subject . Many of the proposed timber

culture practices involve the use of water , yet the
amount of water required for optimum response is

Table 3-16 indicates that a 50 percent increase largely unknown. In addition , the long-term econ-
in tota l industrial wood consumption is expected by omic feasibility of the practices themselves are , in
t he year 2000. The majority of the demand will be many cases , open to question; however , the projected
satisfied by roundwood production: however , the use National demand for wood products is such that it
of ’ plant residues is expected to increase substantial ly appears imperative that per acre yeilds from forest
in the future . Roundwood consumption is expected lands be increased, More intensive culture of forest
to increase 1.3 times to 655 million cubic feet by crops. including fertilization and irrigation may be
2000 after which it will decline to 596 million cubic required to keep food supplies in balance with
feet in 2020, primarily as a result of the increased use requirements .
of residues. Perhaps the greatest potential for water use lies

The above estimates of roundwood consump- in the field of forest land irrigation. Currently, very
tion do not include non-industrial demand , such as little is known of the physical response of forests to
fuelwood . These uses of wood are expected to be irrigation: consequently, the long-term economic feas-
re latively minor in the Puget Sound Area, probably ibility of the practice is in doubt. Yet , there is a great
not exceeding IS million cubic feet in 1980, or potential for increasing the yield of timber products
12 million in later periods.2 The total roundwood from lands that are known to be water deficient

during the summer months. Based solely on topogra-
phic limitations aird soil suitability, there are an1 Data taken from the Forest Service report “Pr ospective esti m ate d 635 ,000 acre s 3 of forest land in the Puget

Timbe r Supplies and Forest Industrial Development in the Sound Area that might reasonably be expected toPuget Sound Basin, Wall . 1966, and from prel iminary , .

projections devel oped by the Forest Service Pacifi c North- benefit from irrigation. These lands are all 0-15% in
west Forest and Range Experiment Station for the Columbia slope and contain coarse, granular soils that generally
North Pacific Region.
2 Estimates der ived from applying National per capita
consumption figures from Table 3-13 to projected population ~ Based on data obtained from the USDA —Soil Conservation
in th. Pugat Sound Area Service
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suffer excessive drainage and subsequent seasonal MEASURES FOR SOIL
moisture deficiency. AND WATER PROTECTION

Currently, irrigation is considere d feasible only AND WATER Y I E L D  IMPROVEMENT
on lands devoted to forest nurseries or seed pro-
duction areas. There are 1 ,S00 acres of such lands in With increasing levels of management for tim-
the Puget Sound Area which will require air estimated ber production . as we ll as other uses of forest lands,
4.950 acre feet of water annually for irrigation there will be a proportiorrate need for increasing the
purposes. By applying th~ rate of water use to the level of protect ion to soil and water values. Protec-
other potentia lly irrigable land , it is evident that tion measures range from general management pro-
irrigation requirements could reach 2 ,096,000 acre yams t hrough specifi c project practices. Currently,
feet annually. Ibis estimate is based on fragmentary there is little basis for projecting the types of
information ari d is therefore useful only in showing measures that irray be required since much of the
the magnitude of water use that might occur fro m the basic information necessary in making such an inven-
irrigation of forest lands, should t he practice prove tory is not available. Many of the current and
feasible. short-range needs as now visualized , are discussed in

Current water use for ot her purposes , such as A ppendix XIV , Waters hed Management.
fire control, engineering or other timber-related ad- Basic needs for the development of manage-
ministrative needs are minor , probably not excee ding ment programs and the implenrentation of project
200 acre feet annually in the Puget Sound Area. developments include:
Water use for these purposes is not expected to (I) The establishmen t of goals for water pro-
exceed 2000 acre feet by the year 2020. duction on trat ional and regional levels , and particu-

larly, for each rive r basin.
(2) The survey of forested watersheds for

Forest Products Industries determination of hydro logic character. Such infor-
The consumptive water requirements of the mation is wholly lacking in many instances.

forest products industries are developed in detail in (3) The continued research of the soil-plant-
Appendix VI, Municipal and Industrial Water Supply. water relationships of forest land. Currently, infor-
In summary , t he forest products industries will mation necessary in making management decisions is
remain the major industrial user of water and in largely inadequate , often wholly lacking.
2020, will account for about 50 percent of the total When these basic tools are provided, the role of
industrial water use. Water requirements at t hat time forest land management in water production can be
are expecte d to be about 963 thousand gallons daily, clarified amid tire n eeded program or project develop-
or about 709,340 acre-feet annually. ments defntned wnth more certaint y .

MEANS TO SATIS FY NEEDS

In the development of this section it is assumed FOREST MANAGEMENT INTENSITY
that the basic management goal of the Area’s forests ,
as we ll as the forest products industries, will be to The raw material supplies needed to sustain the
provide the volume of wood material and products projected industrial developmen t are obtained from
that were defined in the chapter on Present and three sources; local roundwood production. imports,
Future Needs. This will determine the expected level and utilization of plant residues. Of these , imports
of development of the forest products industries and and local roundwood production are the key factors.
to a large extent , the degree of management practiced as the use of residues merely involves the better
on commercial forest lands. The data used in this utilization of existing log supplies. The use of
section was drawn from severa l source s which a~e residues, however, has tire function of reducing the
identified as t hey relate to the subject under dis- roundwood requirements needed to produce a given
cussion. volume of the products for which they may be used,

3.35



This relationship was recognized in the developnietrt Type-Site Classification: The type-site clas.sifl-
of the roundwood requirements out lined in Table cation imrvolves tire subdivisiot i of commercia l forest
3-lb. Ianmds m i t t ) five groups base d on forest type and site

Inrports . win ch at prese rrt are a key hictor in class. Type-site I includes Douglas-fir. western hem-
providing adequate raw material supplies , are pro- kick , Sitka spruce and western red cedar on Douglas-
j ected to decrease in the future . In i9b2. 38 percent fir sites I and II. Type-site II includes tire sa m e species
of the roundwood requirements of the Puget Sound group on Douglas-fir site III. Type-site Ill includes
Mills was imported from elsewlrere iii the State of the same species group oti Douglas-fi r sites IV and V.
Washington and from British Columbia. It is not Type-site IV includes all other coniferous species ,
expected that this rate will he maintained as a result notably the high-elevation types. on a ll sites. Type-
of increased competition for log supplies in these site V includes hardwood forests on all sites.
areas. It is assumed t hat the amount of material The current and projected type-site ciass ifica-
supplied as imports will decline to 35% of the total tion is presented in Table 3- 17 along with current and
by (980 , to 30’~ by the year 2000. and to 25~ by anticipa ted changes in ownership. Beginning at that
the year 2020. On this basis , the projecte d volume of point , type-site V is not carried as a separate entry.
material obtain ed from imports is expected to be 2 12 but is allocated to the other four classes. Suclr
million cubic feet in 1980, 197 nrillion in 2000, and allocation is required due to a lack of staisfactory
149 million in 2020. hardwood yield data. In this manner , hardwood

The remaining roundwood requirements must growth is allowed for in t he calculation of theoretical
be met by local production. In determining whether yield.
the goals for local roundwood production can be met , Changes in the Forest Land Base: The amount
it is necessary to estimate what the yields from local of wood that can be grown in the Puget Sound Area
forest lands may be in the future. This is an depends . to a large extent , on the area of land
extreme ly complex subject, as such an analysis must devoted to timber growing. Yet , there is every reason
take into account the productivity of the land: the to expect that the conversion or reservation of forest
condition of tire forest stands, current and future : t ue lands to other uses will continue, alt hough possibly to
management goals and practices of t he landowners: a lesser extent than it has in the past. Forest land
and anticipated changes in the area devoted to the diversion will occur through needs for recreation:
growing of forest products. In the following section , urban-industrial expansion ; road , reservoir, or power
the intensity of forest management required to line development: and the holding of land for private .
develop the necessary future wood requirements is aesthetic enjoyment. The current situation plus anti-
developed. It is shown that yields under continuation cipated changes in land use is tabulated in Table 3- 17.
of existing trends are not adequate to provide the Forest land reservations for recreation will
wood needs and that a relatively high level of forest rairge from large withdrawals , such as parks or
matragenrent will be required if the projected produc- wi lderness units, to small areas needed for canrp-
lion goals of the area are to be realized. grounds. picnic grounds. or like developments. The

recent enactmenl of Public Law 90-544 establislring
Theoretical Yield t he North Cascades National Park is an example of

The Forest Service report “Timber Trends in the former. This park was included in the recom-
Western Oregon arid Western Washington”, 1963, mendations of the North (‘asca de Mountains Study in
provides t he basic procedure used in estimating 1965. If the remaining units proposed by th is study
t heoretical yields. Briefly, this procedure involves are established, the result w ill be a reduction of
three steps: (I) The classification of forest lands into 82 ,600 acres of commercial forest land in the Skagit
type-site classes by ownership, w hich provides a Basin and an increase of 50,800 acres in the Sno-
measure of productive potcntial; (2) a determination homish and Puyallup Basins. The net change for the
of t he economical yield per acre under differing levels Puget Sound Area is a reduction of ’ 31 ,800 acres of
of matragement and production goals; and (3) the comnrercial forest Ianrd. It is assumed that no further
trans lation of this data into total annual yields based large withdrawals of this type will be made and that
on expected changes in land use and ownership 1 

- additional recreation requirements can he handled ott
an acre-for-acre rea llocation of land.

Only the highlights of the procedure are presented here
For more detail , the referenced Forest Service report should
be consuired
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TA8LE 3-17, Commercial forest land in the Puget Sound Area, by owner and type-site class, 1968-2020 (In
thousand acres)

Tv pe’s ite PRIVAT E HOLDINGS — 
PUBLIC HOLDINGS

Ciass Large Medium Small Nat. For. 0th . Fed. Other TOTAL

1968
1 544.1 8.0 395.8 137.1 4.0 212.7 1 ,301.7
2 330.1 7.0 486.8 328.1 19.1 163.8 1 ,334.9
3 203.1 12.0 374.9 444.1 56,8 195.8 1,286.7
4 21.0 1.0 10.0 371.2 36.0 66.9 506.1
5 131.0 5.0 340.9 14.0 12.1 71.9 574.9
ALL 1 ,229.3 33.0 1,608.4 1,294.5 128.0 711.1 5,004.3

1980
1 557.6 8.0 336.9 132.3 3.9 209.6 1,248.3
2 338.3 7.0 414.3 316.7 18.5 161.5 1,256.3
3 208.1 12.0 319.1 438.5 55.1 192.9 1,225.7
4 21.5 1.0 8.5 367.7 35,0 65.9 499.6
5 134.2 5.0 290.1 13.5 11.8 70.9 525.5
ALL 1,259.7 33.0 1,368.9 1,268.7 124.3 700.8 4, 755.4

2000
1 590.6 7.9 251 .6 130.3 3.8 206.3 1 ,190.5
2 358.3 6.9 309.5 311.7 18.3 158.8 1,163.5
3 220.5 11.9 238.3 431 , 5 54,4 189.8 1,146.4
4 22.8 1.0 6.4 361.9 34.5 64.9 491.5
5 142.2 4.9 216.7 13.3 11.6 69.7 458.4
ALL 1 ,334.4 32.6 1,022.5 1,248.7 122$ 689.5 4,450.3

2020
1 601.9 7.7 181.8 128.3 3.8 202.5 1 ,126.0
2 365.2 6.7 223.6 307.1 18.0 155.9 1 ,076.5
3 224.7 11.6 172.2 425.1 53.6 186.3 1,073.5
4 23.2 1.0 4.6 356.6 34.0 63.7 483.1
5 144.9 4.8 156.6 13.1 11.4 68.5 399.3
ALL 1 ,359.9 31.8 7388 1,230.2 120.8 676.9 4,158.4

Reductions of commercial forest land for camp- needed for the intensive management of forest lands.
grounds, or like developments, are estimated at Assuming that a high level of management will
36.000 acres by the year 2020.1 These reductions require approximately one mile of road per 120 acres
will occur throughout the Puget Sound Area . It is of land,2 an estimated 138,500 acres of commercial
assumed that other recreation needs in areas devoted forest land will be diverted for this purpose by 2020.
to multiple-use management will not seriously affect Forest land conversion or reservation due totimber production levels, urban and industrial expansion is expected to ‘otal

The development of road systems will divert a 252,000 acres by the year 2020~. The impact of
substantial acreage of commercial forest land. Major these land uses will be felt around the periphery of
highways or thoroughfares, exclusive of the east-west the existing population centers and will mainly affect
routes, will not detract materially from the total since the smaller private ‘wners of forest land.
these routes are located mainly outside the commer-
cial forest zone. Most of the area taken up by roads
will be due to the development of road systems 2 From “Forest Rssourcss, Priva te Enterprise, and the

Fu ture”, Industrial Forestry Association , WorelI, 1967 .

1 Estimate developed with the assistance of the Rscreetlon Dta  from the Land Useg. Development Committee
Committee, PS&AW’. PS&AW -
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Other developments , including reservoirs and estimates of’ net per acre yields t hat may he realized
power lines, are expected to have a linrited effect on under differing levels of management. First , the forest
conrrnercial forest lau d in the Puget Sound Area. land owners were classified in to three broad manage-
Transmission lines, exclusive of the major east-west merit categories conservative , intermediate , and
corridors , will be mainly located outside the commer- exp loitative. In this classification a conservative
ciat forest lone . Reservoir deve lopment will affect owner is considered to have long-term management
some lands in the lowland areas , but there is a limited goals and is wi lling to make comparativel y large
potential for the inundation of large areas of comnier- per acre investments in forest land improvements.
cial forest land. It is assumed that no more than At the same time , he is willing to forego immediate
10,000 acres will be diverted for these purposes by yields from his lands for tire promise of greater
2020. yields at a later date. An explo itative owner , by

The final category involves the holding of contrast , does trot have comparab le long-term goals
commercial forest land for aesthetic or personal and emp hasizes current or short-term yields at a
values other than the production of timber. This form minimum of investment, Intermediate owners , of
of diversion is a lmost wholly within the small, private course , fall between the ot her two categories dis-
ownerships. The use of f’orest lands for summer and cussed. In order to translate the various ownerships
weekend homes, private resorts , or similar develop- into these three categories , the Forest Service has
ments is ex pected to be the most pronounced in the utilized the percentages indicated iii Table 3-18 .
West Sound Basin and in the Whidbey, Camano, and
San Juan Islands. It is estimated that this form of TABLE 3-18. Estimated forest land ownership by
diversion will account for 395 ,000 acres of forest management group (Expressed as a percentage of the
land by 2020. tota l for each class)

Changes in Ownership: There appears to be
little opportunity for extensive shifts in forest land Owner Group Conservative Intermediate Exploitat ive

ownership. The forest industries in the Puget Sound Large Private 85 15
Area were estab lished relatively early compared to Medium Private 20 70 10
other sections of the West , wit h the result that the Small Private 10 30 60
owners hip pattern has become relatively firm. Public National Forest 100 -.

ownerships particularly, are expected to remain large- Other Federal 85 15 -.

- . Other Public 60 40ly unchanged. There ns considerable opportunity for
land exchanges between public and private owners in
certain areas : howeve r, these are expected to be on an The second step in the Forest Service proce.
acre- for-acre basis with little net change in area. dure was to est innate the economicall y feasible per

The general shift of ownership from the smaller acre yield (‘or eac h manragement group utilizing a
to t he larger private forest land holdings has already specific set of assumptions regarding revenues and
occured to a large extent in the Puget Sound Area. costs. This is done for both sawlog (generally the
Medium-sized ownerships particularly, now constitute current goal) and total wood objectives. As an
less than 10% of the private forest land. Any further examp le, t he conservative group is expected to
increases itt the large holdings are expected to come initiate management programs for continuous wood
from the small nonfarm tracts. These slr if’ts are not production. An even-aged silvicultural system is to be
expected to be greater than 50,000 acres by the year followed with light intermediate cuttings beginning
2020. ear ly in the life of each stand and continuing

Economical Yield Under Various Management frequently enough to permit high utilization of the
L vehs: A determination of timber yields under site. After the final harvest cut , prompt regeneration
varying levels of management is probably the most of a good quality stand is to be assured by whatever
difficult and theoretical aspect of this analysis. means are necessary. The forest is to be managed
Factors to consider include production goals. pro- under close professional supervision. It is to be
bable rotation ages . probable costs and revenues , or provided with an adequate road network or equiva-
similar management factor , for each major category lent means of access . All trees six inches and larger ,
of ownership. The Forest Service has conducted an diameter breast-height , are to be utilized to a four

ex haustive analysis of these factors and has developed inch top: and losses from (‘ire or other cause s will be
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held to a negligible level. Neither fertilization nor
irrigation will be practiced. Value growth arising from TABLE 3-19. Estimated net annual per acre yield
conversion and regeneration cost differentials will under a thinning regime, by owner class , product
amount to one percent annually, but tlrere will be no objective, and forest type-site class (In cubic feet)
other trend in unit value to affect this growth. The
prospective value will be $40.00 (1957-59 basis) per Forest Type- Saw Log Objective Wood
thousand board feet. Similar evaluations were made Site Class Saw Logs 

- 
Other Wood Objective

Conservative Ownersfor each of the other two management groups. 1 120 21 191
On the basis of these assumptions , estimates of 2 89 17 1 53

the per acre yields were made. These are tabulated in 3 46 13 102
Table 3-19. 13 85

Determination of Theoretical Yield: On the
basis of data developed in the preceding paragraphs, 1 

intermediate Owners 
162

estimates of total yield for the Puget Sound Area may 2 62 17 132
now be derived . The first step involves the conversion 3 33 13 85
of the ownership data in Table 3- 17 to the three 4 25 13 68

management groups. The percentages given in Table . -Exploi tative Owners3-18 are used for this purpose . The results are given in 1
Table 3-20. By applying the data in Table 3-20 to the 2 35 12 92
per acre yields given in Table 3-19 , it is possible to 3 16 8 52
estimate the total annual yield for the Puget Sound 4 11 8 44

Area under a sawlog objective or a total wood
objective. These figures are summarized in Table
3-21.

TABLE 3-20. ProteCted forest land acreage in the Puget Sound Area by management group, 1980-2020. (In
thousand acres)

Forest Type’ MANAGEMENT GROUP
Site Class Conservative Intermediate Exploitative Total

1980
1 806.1 304.7 246.6 1 ,357.4
2 910.5 353.0 380.2 1,643.7
3 840.8 221. 2 192.7 1 .254~7
4 460.7 33.7 5.2 499.6

ALL 3,018.1 912.6 824.7 4 , 755.4

2000
1 820.7 277.2 184.4 1,282.3
2 909.0 307.2 284.3 1 ,500.5
3 834.3 197.5 144.2 1176.0
4 454.6 32.9 4.0 491.5

ALL 3,018.6 814.8 616.9 4 ,450.3

2020
1 817.6 251.9 133.4 1,202.9
2 896.1 267.4 205.7 1,369.2
3 822.0 176.7 104.5 1,103.2
4 448.2 32.0 2.9 483.1

ALL 2,983.9 728.0 446.5 4,158.4
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TABLE 3-21. Projected total annual yiel d for the Puget Sound Area . by owner class and product obje ctive ,
1980-2020 (millio n cubic feet)

______ SAWLOG OBJECTIVE WOOD OBJECTIVE
Conser- Int e r Exploit .- Conser’ Inter~ Ex ploita .
vative mediate tive vative mediate tive
Owners Owners Owners Total Owners Owners Owners Total

1980
288.2 77.4 42.8 408.4 418.3 117.5 74.8 610.6

2000
289.6 69. 1 32.1 390.8 419.6 104.5 56.0 580.1

2020
286.6 61.9 23.1 371.6 415.2 93.3 40.4 548.9

From the above totals , it can be seen t here is a forest stands and the prior development 01 an access
substantial difference in total yield depending on system , neither of w hich now exists throughout
product objective . The final step in this analysis is to the Area. On the other hand. the procedure does not
deterniine the tota l yield that might be expecte d to consider potential yield increases that may be
occur from the probable mix of product objectives, obtained from certai n cultural practices. such as
Table 3-22 presents the estimated w ood consumption forest land irrigation. drainage, or fertilization. The
for t he two major industrial categories expressed as a widespread application of these measures, singly or in
percent of the tota l. It is assumed that the forest land conjunction. could material ly increase the yield from
owners will manage their properties for production of the lands so treated.
the products in demand. For example , in 2020, it is
assumed t hat about 65Y~ of the forest land will be Yield Based on Existing Condit ions and
managed on a sawlog objective and 35% on a wood Trends.
fiber objective . By this method of weighting, the The estimate of theoretical yield is useful
theoretical yield for the Puget Sound Area is esti- mainly in describing the year 2020, by which time it
mated at 453 million cubic feet in 1980,448 million is assumed that most of the management measures
in 2000. and 434 million by the year 2020. described will have been realized . It is evident .

however , t hat the yield during the transition period
TABLE 3-22. Projected wood consum ption , in per- will not meet projected levels. The report “Timber
cent, for the Puget Sound Area , 1980-2020 Trends in Western Oregon and Western Washington”,

discusses these transitory yields in detail. It takes
Lumber and Pulp and , - - .

Wood Produ cts Paper existing conditions into account , plus anticipated
changes in inventory , progress toward stand regula-

1980 78% 22% tion, or the utilization of thinnings: based on the
2000 70% 30% broad assumption that present trends will continue.
2020 65% This data, adapted to fit the land base of the Puget

Sound Area indicates a yield of about 345 million
The estimate of theoretical yield is useful in cubic feet by 1980, 386 million cubic feet by 2000,

determining w hat the productive potential of the and 408 million by 2020.
Puget Sound Area may be in the long run. It is not Conclus ions - - It is now possible to compare the
particu larly useful for short-run predictions since the results of these analyses as presented in Table 3-23 .
procedure assumes a higher level of management than The potential yield from the Area ’s forest lands
now exists throughout most of the area. The utiliza- were projected on two bases: (I)the theoretical yield
tion of thinnings and salvage of mortality, for under a moderately high level of management and (2)
example, are projected as occuring at a greater rate the probable yield which would result from the
than is now comnronly done. The analysis also continuance of existing trends which expresses a
assumes a reasonable regulation of age-classes in the much more gradual drift toward higher management
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levels. It is evident from the data ol Table 3-23 that ‘
~~ 

~~~~~~~~~ “f ‘ ,
~ 

, 
- S

t he roundwuod production goal for the Puget Sound . 
‘1

~ 
- ‘ 

~
Area cannot be met simply h~ a continuation of - ,.: -

existing trends. Difference s will have to he supplied - 
I

twili some oihci source such as Imports . ii 110 1 , 
- ~— - 

~
— ‘ 

.
- —

the total roundwood demand ‘simply will not be ‘ 
..
j 

. - 
. “p

satis fied, in which case , the industrial establis hnrent 
:

i - ______

will have to scale its operations down to the available “- : - -

log supply. I :‘ ‘

(‘onversely. Table 3-23 data suggests that the - . I
Puget Sound Area does have the productive potential -

to meet local roundwood production goals, but only . : , ~i

under a much higher level of managenrent than is now -

practiced. The introduction of thinning regimes , I - 
. - .

particularly, is of considerable importance in uti lizing -

material which would otherwise be lost. This, ot . “ 
. 

-

course , depends to a large extent on access develop- ‘

ment which should be provided at the earliest 
. 

- .

practicable date. In addition, cultural measures , in- ________ 
- _______

cluding forest land irrigation or fertilization , may be _______ ______

- ______
needed, Whatever management measures may he ‘%

required for a particular tract of land, it is evident
that they should be introduced in the relatively near ~~

- 
_______

future , if the production goals of later years are to he 
- - ______________________

realized. 
- I 

‘ 

-

TABLE 3-23. Summary of roundwood supp ly and ________ . 

.

__
- 

‘ -
_

. -

demand for the Puget Sound Area, 1980-2020
(Million cubic feet ) PHOTO 3-16. Thinninci in com mercial forest stands

for yield improvement , Deschutes Basin (State of
ROUNOWOOD SUPPLY Washington photo).

Total Local Yield from

Round ’ Pro duc- Tpieo’ proiection
wood tion reticai of existing protection vary widely depending upon s ‘ ‘ type .

Period Demand Imports (Goals) yield condition structure and stahi ) i iy . topograp hy. cover type and

1980 606 212 394 453 ~~ ~O~d~t~Ot1 , precipitation. and the type ot and-use
2000 655 197 458 448 386 activity involved. Specific protection measures , as
2020 596 149 447 434 408 now visualited . are discussed in Appendix XI’s ,

Wa ters lred Management . These are suinnrarized
below,

The intensification of . research and studies
WATER-SOIL PROTECTION AND ainred at defitring the hydrologic character and
WATER YIELD IMPROVEMENT soil-p lant-water re lationships of ’ forest lands. Such

infomation will provide forest land managers with
The intensification of management for timber guide lines to enable development of adequate man-

production will also require intensification of soil and agement progranrs and practices and will help define
water protection measures. The development of the project measures needed tin soil and water
widespread road systems combined with intensive protection .
thinning practices and more frequent harvest cuts will 2. The adequate reconnaissairce of undevel-
greatly increase the potential for soil erosion and oped forest lands h I  identif y potent ia l problem areas.
other factors which result in a deterioration of water Such information will aid advance planning in the
quality. The means for providing the necessary proper location ot roads and ti rriber cutting areas.
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3. The continuation ni practices which are Production
known to be effecti ve in the control of erosion and The production estimates for the various indus-
the maintenance of water quality . Adherence to trial categories are given in terms of cubic feet aird
adequate standards in road construction ; se lection of are essentially the same figure used in describing
logging met hods least disruptive to the soil and cover: wood consumption for each industry. Strictl y speak-
and the limitation of type , size , and use of equip- ing, this is trot correct. The volume of products
ment , are examp les of tlrese measures. obtained from a given volume of raw material

4. TIre continued development of logging tec h- will vary depending on the manufacturing process
niques and equipment that are less disruptive of the involved. In other words, a thousand board feet
soil and ground cover . Recent accomplishments in of logs would produce more or less than a thousand
t his field include the balloon-logging system and the board feet of products (were they measured on
deve lopment of small, high ly nrobile yarding equip- this basis) depending on whether they were sawn
ment. Industrial acceptance and participation in the into lumber , or pulped from t he production of paper .
devclopnrcnt of these measures should be greatly In order to convert consumption figures into the
encouraged. several units of measure used to describe product

5. The intensification of technical assistance output . it would be necessary to make numerous
through Federal , State , and private cooperative pro- assumptions regarding plant size and efficiency, man-
grams to the small private forest land owner . The ufacturing process , raw material size and possible
expansion of information and education programs tO changes in tec hnology. It is felt that such a procedure
obtain general acceptance of progressive management would have indefinite results and that consumption
programs with the general public. figures would be equally effective in describing the

Data obtained from experimental trials expected industrial trends.
throughout the Nation indicate that there is a In the projections of wood consumption for the
considerable potential for improving the water yield Pugef Sound Area, it was assumed that the relative
from forested areas. Experiments in snowpack distribution of the various manufacturing processes
management and in cover-type conversion or manipu- among t ire economic sectors would not ch ange
lation show that these measures can affect the timing materially from the 1963 base. Trends toward in-
or period of runoff and, in some cases, the amount of creasing uti lization of small logs, decreasing mortal-
uscable water produced. Any programs for water ity, aird changes in volume and use of residues were
yield improvement must await the establis h ment of also considered in projecting future wood consump-
goa ls for water production in any given river drainage. tion to the year 2020.
These would clarify the role to be played by forested Lumber: Wood consumption for the lumber
watersheds and, to some extent , det ii re t he types of industry is expected to drop about 23~ to 178
measures that may be required. Research is again million cubic feet by 1980; rise to 185 million by
the key in developing effective management programs 2000; and drop again to 155 million by the year
or project proposals. 2020. In 2020, the central sector is expected to

consume some 71% of the total , about Ill million
cubic feet. The west sector is expected to rank second

DEVELOPMENT OF THE FOREST with 32 million cubic feet. followed by the north
PRODUCTS INDUSTRIES sector with 12 million cubic feet. Actually lumber

production is expected to be somewhat lower than
The development of the forest products indus- the consumption figures due to increased use of

tries in the future is dependent primarily on two smaller logs.
factors. the demand for the types of products Plywood and Veneer: By the year 2000,
available in the Area and the raw material supply national veneer log consunrption is expected to nearly
avai lable for their production. In the development of triple, whereas the Area’s consumption w ill only
t his section. it is assumed that the primary goal of the double . Like the rest of the Pacific Northwes t . the
industry will be to produce the volume of wood Puget Sound Area’s veneer and plywood industry is
products described in the section on Present and not expected to grow quite as rapidly as naliotra)
Future Needs. It is also assumed that adequate raw demand because of tire development of the softwood
materia l supplies will be available for this purpose . veneer air d plywood industry in the South.
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Veireer log consumption in the Puget Sound Employment
Area is expected to be 122 nsillion cubic feet in I t)80. Forest indust i ~ ernplo~ irrent has been projected
I 56 million in 2000. atrd I 79 nrilhion in 2020. The for the period I 963-2020 for eaclr of the major
central sector is expected to he the greatest consumer industrial groups ( Table 3-24 1. Employment gefler-
in 2020 with 109 million cubic feet , fol lowed by the ated by the export of logs has been added to the
west sector wit h 40 million and the north sector wit h miscellaneous wood products category. With the
30 million, exception 1)1 export er rrployrnen l - data are based on

Pulp and Paper:Corrsumption of pul pwood in statistics whic h include only those workers direcil~
the Puget Sound Area is expected to in c reas e more employed by wood-using industries reported by
t han the irational average . The proxinsil~ of sawmi lls, the Employment Security Departnrent as covered
plywood plants aird pulpnrills to each other iii the employnrent. Employment in service or support
Area has made mill residues a relatively low cost raw industries was not included.
material for the pulp industry. The waters of Puget The productivity of workers in the forest
Sound have made it feasible to transport large industry has been increasing due to automation and
volumes of residues to the pulpmills at low cost. An mechanization , resulting in a reduced emp loyment
exanrp le of such movement is the transporting of per unit of production. It is expected that produc-
chips from British Columbia to Tacoma. Mill residues tivity will continue to increase in the future , although
also move long distances by truck and rail to the at a slower rate. Employment projections for t he
Puget Sound Area. Chip movements from Libby. Puge t Sound Area were made by applying produc-
Montana . to Tacoma is an examp le of this type of tivity trends for specific industries to the estimates of
residue transportation, t heir log consumption for the study period.

Estimated consumption of wood fiber by the The change s in forest product manufacturing
pulp and paper industry is expecte d to increase to brought about by changes in effective demand and
342 million cubic feet by 1980 , 499 million cubic raw material supply, plus changes in worker produc-
feet by 2000. and 546 million by the year 2020. tivity, will cause tota l forest industry emp loyment to
Again, the centra l sector will account for the most by decline 30% between 1963 and 2020. in 1963 ,
2020. 55% or 301 million cubic feet. The west sector employment in the forest product industries was
is expected to consume 180 million cubic feet , 31.100 workers, including export emp loyment. Em-
followed by the north sector with 65 million. ployment is expected to gradually decline to 27 .300

Miscellaneous Wood Products: The national workers by 1980. 25 ,600 by the year 2000, and to
projections show that little increase is expected in the 21 .900 by 2020.
use of miscellaneous wood products such as poles , Lumber and Wood Products Industries: This
piling. fenceposts , or fuelwood. The projections for lumber and wood products industry (SIC 24 , plus
the Puget Sound Area follow these national trends ; exporting) accounts for the general decline in em-
however , the miscellaneous wood products category , ployment. Every category within this industry is
in this report. includes log exports. Exports are pr~ ected to have reduced employment in t he future.
expected to fluctuate widely with changes in inter- The total employnrent fur this category in 1963 was
nationa l economic conditions or trad e agreements. 2 1 ,500 workers . whic h is projected to drop to 12.600
t herefore the consumption figures reflect the Area ’s workers by 2020. Sawmill and planing mill employ-
expected response to international demand for round- ment will drop the most. 80’.~ or 5 ,200 persons. The
wood. next largest decrease is expected to be in logging

Wood consumption in the misce llaneous wood industrie s. 47’ or 2 .100 persons. Employment in
products industries is expected to rise better than veneer and plywood plants w ill be lower by 1 ,600
200%, to 172 million cubic feet by 1980, and then persons ( 26’ ) in the ) &‘ar 2020. Employment in
generally decline to 116 million cubic feet by 2000. ot her lumbe r and wood products plants is expected
and to 5 1 million cubic feet by 2020. The Central to remain about the same as it was in 1963.
Sector is again the largest consumer with 3 I million Paper and Allied Products Industries: Employ-
cubic feet in 2020. followed by the West Sector with nrcnt iii the paper .4,id .nhhie d products industries (SIC
12 million and the North Sector with 8 million 2~ ) is expected to increase between 1963 and 1990 ,
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TABLE 3-24. Current and projected average annual emp loyment in the Puget Sound Area , by industry, and
sector , 1965-2020

Miscellaneous
Veneer Lumber and

Sawmills and Wood Products Paper and
Sector Logging and Ptan . Plywood SIC 24 Aitied
and StC ing Mills Plants Except 2411 , Products
Year Total 2411 SiC 2421 SiC 2432 2421 . 2432 AIC 26

A L L  SECTORS
1965 31.300 4,500 6,500 6.100 4,400 9,800
1970 27,900 4,200 4,500 5,400 4,400 9,400
1980 27,300 3,900 3,100 5,600 4,400 10,300
1990 26.900 3,500 2,100 5,100 4,400 11 .800
2000 25,600 3,200 2,100 5,000 4,400 10,900
20\0 23,800 2,500 1,800 4,800 4,400 10,300
2020 21,900 2,400 1,300 4,500 4.400 9,300

NORTH .
1965 4,200 900 600 1,000 600 1 ,100
1970 3,900 900 400 900 600 1 ,100
1980 3,900 900 300 900 600 1,200
1990 3,800 700 200 900 600 1,400
2000 3,600 700 200 800 600 1,300
2010 3,400 600 100 800 600 1,300
2020 3.000 500 100 700 600 1,100

CENTRAL ;
1965 19,200 2,800 4,600 3,700 2,700 &,400
1970 17,000 2,600 3,200 3,300 2,700 5,200
1980 16,400 2 ,400 2,200 3,400 2,700 5,700
1990 16,000 2,200 1,500 3,100 2,700 6,500
2000 15,300 2.000 1,500 3,100 2,700 6,000
2010 14 ,100 1,500 1,300 3.000 2,700 5,600
2020 13,000 1 ,500 900 2,800 2.700 5,100

WEST.
1965 7,900 800 1 ,300 1,400 1,100 3,300
1970 7,000 700 900 1 ,200 1,100 3,100
1980 7,000 600 600 1,300 1 .100 3 ,400
1990 7,100 600 400 1,100 1,100 3,900
2000 6,700 500 400 1,200 1 .000 3,600
201 0 6,300 400 400 1,000 1 ,100 3.400
2020 5,900 400 300 1,000 1 ,100 3 ,100

t hen gradually decline through 2020. In 1 963 , em- products category , whereas t he west sector is expec-
ployment for t his category was 9,600 wor kers. This is ted to remain unchanged. All three sectors will have
expected to increase to 10,300 by 1980, and to large increase s in the paper and allied products
10,900 by the year 2000. Employment in 2020 is industry. These trends are based in part on the
expected to be 9,300 persons. assumption that the relative distribution of in dustry

Distribution Within Economic Sectors: All groups among the sectors will remain essentially
three economic sectors will have a decrease in the constant during the projection period . The assumed
proportion of wor kers in logging, sawmills and distribution is given in Table 3-25 .
planing nu lls, and veneer and plywood plants. The The central sector will continue to be tire most

n rth and central sectors will have a slight increase in important segment of the Area ’s forest econom~ in
the proportion of wor kers in the miscellaneous wood 2020. This sector will have the largest enrplovtirent .
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TABLE 3-25. Distribution of employees within sec~ half ol whieh i will he in t i, .’ paper m d  allied products
tors by industry groups. 1963 and 2020 (In percent) in.l us trv. The central sL’elun will geile ra te more value

added by mnanuf ac i  uring than either of t h e  other
Industry Group Nor th Sector l.entral Sector West Sector

1963 2020 “963 2020 1963 7020
The incr easi ng importance ot t h e  paper and

Logging 15 11 10 7 6 4 ,mllie d pr oducts industry in the Puget Sound Area.
Sawmills & a long with adva n ced man uf acturing. market ing. and
Planing mills 15 5 25 10 18 6

Venee r & Plywood 
manlagenrent luchniques by the other industries.

Plants 24 16 20 14 18 10 nucans that t he for es i eciiiioiiis of the Area will tend
Mic , ,’ltaneous Wood to hCconle more stable over t inue. In part , t his reflects

Products Plants 19 21 18 19 1] 17 an assured timber supp ly stemnring from the trend of
Paper & Allied forest management policies on both public and

Products Plants 27 47 27 50 41 63 .

TOTAL ~~ i~
-
~ ~~~~~~ ~~~~~~ ~~~~ 

~~ private forest lands in Wester n Washin gtonr .

SUMMARY AND CONCLUSION

PR ESE NT STATUS mator source ‘if i.’eononlic activity in many of the
smaller communities ,iilcctive1~ , the industry ranks

The Puget Sound Area. like the remainder of second in total  input It , the Area ’s economy. cxce~
t he Douglas’t lr Region of western Oregon and west- eded only by aerospace .
err, Washi n gton . contai ns some of t he most pn~duc’ The forest pro ducts industries are a major
t iV e fo res t  arid of an~ region in North America. consunrptive user of water, accounting for over 70’
These lanrds are of considerable im portan ce b eau s of the total industrial water use. In addition , water is
arid mi a nronra l ly.  used in many nc inm-con sumpt ive ways, as in tire

The Puget Sound Area is predom inant ly forest transportation . lrandhing, washinrg. and debarking of
covered with some 76’X of the total land area logs The fo res t  products industries arc also a major
class if ied as lure ~t land. About 78% , or 5 ,024 ,600 source of industrial water amid air pollution. Pulp mill
acres. of the for e st  area is considered capable of eff luents particularly, are a source of conrcer ni in
producing continuous crops if ntrdus t ria l wood . several fr e s hì and salt water are a s .

h ydro logically, the Are a ’s f o rest  lands are of
prime importance . All of the Area ’s major r ivers and
the ma jo rit y  iif the smahien st reams flow from CURRENT AND FUTURE NEEDS
ft ’t ested wa tersheds which provide over 80’4 of the
total surface water supp ly. The condition of these National projections indicate a large increase in
watersheds materially af fects nbc quality and quan lil s t he demand for wood products by the year 2020.
i t  water produced. as well as the timing of water tniis t of which is exp ecr ed Iii be supplied by domestic
flows. The development arid use of fo rest  lands for production. The Puget Sound Area. by virtue of its

timber produuion . or ot her forest uses , need s to he highrly productive forest lau d and existing ndustrtal
careful ly controlled tm ’ maintain the hYdrolog ic base , is exp ected to supply a si~ utlcant portion ot
regimen . 1-or the most part. these factors have not the wood products requirements. Total demand is

received adequate attention iii t he past expected to rise by 44’~ by the year 2020.
The Puget Sound Area curren l b s supp orts a While spec if ic goals governing water production

high’I~ developed arid d iver srl ~ed f ot es l  products f ro m forest lands, or pollution abatement from
indins irs The industry supplies virtually all of ti re indus trial operations have not been established , there
Area ’s demand for softwood products arid a sub- us a clear need for the further developmetrt of both.
s ta r ,  h a l pm r t ion of the na t  mitral demand as well. Fut mire water req uine iriemn ts for municipal aird indus-
Industrial estab lishments are fouj id throughout ;ulI trial use , as well as nonn-conisun iptive uses such Is
eleven basin’, in the Puge t Sound Area and arc the re c me ~i t non . I rr rg~ui to r i . or power production . tr iake s it



ino pe rat ive Or a l water yields t rotrr forest lands be income at more Ihaur about half t ireir presen t levels
niaumitau red an least at existing levels of quantuI~ and Such air acce leration of imile nsive mau iagi~nnenl will
quahuts There o evens reason t in believe that measures require that the landowurcrs he euucourage d and riot

on the rnrprovenrenit of existing waler yields, both discouraged I r u m  practicing he ltet t ures t i i con’
ron tire nrauiupu latuon of watershed areas amid from oniuc incentives arc most important Ion the private

pollution abate m ent - would be welcomed . landowners amid it is e~se nOah t h a t  n u m b i n g he done to
reduce or destroy these incent ives

MEANS TO SATISFY NEEDS The public fo rest lands base an ‘ss em lial n ile t i ,
play m i  supporting the Area ’s rest pri ducts indus-

The raw ni;iter ual requirenrents for tire forest tries now amid in the future The develupnrcnt of
products m ndust n ues wil l be met in three ways by managciiicnt programs and productu uini goals in ) the~.’
imports, domestic roundwood (log) production and laurds a te ,  for the most part . .mdequate. hut current
the utilit~tion of plan t resi dues. Imported material funding levels are not s u f f i c i e n t Iii mec’ r earl s
and plant residues will provide a sign ifica n t port i l iu m of deve lopnrenmt needs The prinrars block t i  int e nns uv e
the raw material needs. set  tire greater portion will management aI the present time is a lack of roads It
continue to be supplied by roundwood production us des irable to expa nd these road nren ~~orks as n a p m d fs
om t he Are a ’s fo rest lands. The amount of round- as possible through public appr opriat l.un is
ssood produced in the Puget Sound Area in the future The large corporate “wniers of I o resi l~n uds are
depends mainls on three factors t he area devoted to higinis c~pahIe of ’ pracl icuu ng Intens ive management
th~ growing of forest products , the productiv ity of arid have oft e n led the way in the improvement u t ’

the land, and the managemeurt goa ls and practices of forestry practices No specific actions to encourage
the landowners. these owners appear ncc essars , however, future

Diversion of commerc ial forest land to uses ch anges which might serve no disc iurzigc them should
other than timber production is a major cause for be avoided.
concern in the Puge t Sound Area. By 2020. it is Small arid medium fore st landholdin gs in the
est mnrated that I 7’~ of the present commercial forest Puget Sound Area have a potential tust improved
area will be diverted to other uses. Even under greatly tinther production , hut in most cases wil l riot be
increased management. t he remaining forest land base intensive ly managed . Steps to assure prompt and
wi ll he vers near the minimum required in meeting effective refores tat ion af ter  h arvest will probably
the Area ’s noundwood production goals. accomp lish more to increase yields on these lands

Much of the most productive forest lan d in the than anything else . Again , changes to discourage
Puget Sound Area us loW or us projected to he - timber production on these lands should he avoided,
diverted for uses other ihan timber production. Of paparticularly wifh regard to ta xa tnon
t~me remaunut ig lan d , most is uf lower productive The intenrsive nriariagemenf of forest lands for
‘ahil its . particularly that in public owners lrrps. Tire timber production . or any other compatible use such
remaining high quality timberland is nraun ly held by as recreation, fish and wildlife , or forage production.
large corporat e owners. It is important that th is will require the use of adequate measure s to protect
timber land base be retau uied to tire exten t possib le. the watershed quality of the lands involved. Water

In order to meet t he expected demand for production is ilsm ’lI a major use of forest land.
wood products throughout the uiat ionr , it is iuiiperative Measures expressly designed to inrprove existing
that most of the commercial forest lau d be managed waier flows from these lands may be and probably
i,te i ,s ,velv to produce as much wood as it us capable will be required in the future. This will require the

of doing. Unless intensive urianagemeni t of the forests continuation of practices currenf ly kurown to be
us deliberately encouraged. the land is not likely to ef fective in co ntro hlmn rg water flows as well as exten-
produce enoughu raw material in tire long run to sive research for tire dcvelopme urt of better tecii’
permanently support manufacturing employmenr t amid nri qucs.
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PART FOUR—MINERAL RESOURCES
PUGET SOUND AREA

KNOWN AND POTENTIAL ecomrou nic rates under presen t technology . The impor-
MINERALIZED AREAS tant  fields are in Cedar-Green , Puyailup and Nook-

sack Basins.
I)urung 1964 , t ire Puget Sound draimiage area In summary, the Puget Sound Area is ricirly

accounted f’or about 44 perceirt of Was hin gton ’s endowed with minera l resources. Extensive coal , sand
mineral production. King. Pierce , Skagit , Snohomish , and gravel , clay, storre , and peat deposits occur in the
and Whatc om were and still are the leadirrg counties low land areas. The mounrtainous area in the eastern
in terms of quauitity and value of minerals produced. part of the region has a large potential for producing
Total production value from the whole area was metallic minera ls , as wel l as stone and nonmetallic
$35.6 milhioui in 1964 . mineral products.

The Puget Sound Area is particularly rich in Areas in which mineral deposits occur in the
reserves of nonmetallic tninerals. Sand. gravel , clay, Puget Sound Area are shown on the map in Figure
cement , and stone are produced in quantity for the 4- 1. More detai led maps showing mineral resources in
construction industry. The largest ohivine deposit in each of the basins are shown in Figures 4.3 through
the United States is located in t he Area , and severa l 4- 13.
operators are present ly producing from it. All of the
State ’s ta lc production and almost all of the peat
production came from the Area. Limestone for use in MINERALS ’ ECONOMIC CONTRIBUTION

making cement and lime, and for use as a soil
conditioner is plentiful , and the himesto ure used by PurpOSe
two of the State ’s largest cement plants is quarried in The mineral industry study , prepared by the
the region. Other nonmetallic minerals that are now U.S. Bureau of Mines , and t ire Washington State
being mined, have been mined, or have the potential Division of Mines and Geology, of the Department of
for production , are strontianite , ce lestite , silica sand, Natura l Resources , is intended to furnish guidance for
quartz , alunite , and pozzo lanic materials. Substantial appraising the need for comprehensive development
reserves of most of these minerals are still available, of water and re lated land resources as set forth by

In the past , the Area has produced considerable Senate Document 97 . 87t h Congress . Second Session.
amounts of minerals that have yie lded copper , gold ,
silver , manganese , antimony, arsenic , chrome , iron , Scope
lead, mercury , and zinc. During the past two decades The mineral study delumits the mineral industry
production has declined , but with the constant potential of a 12-county a rea or 11 major basins as
change in requirements for metals brought on by shown iii Figure 4 .1. The 12 coumrties covered are
rapidly changing technology , and with improved King, Kitsap, Islan d, Pierce , San Juan , Skagit . Snoho-
met hods in extractive metallurgy and lower cost mish, and W hatcom . amid parts of Cla llam , Jefferson ,
mining methods, the Puget Sound Area holds promise Mason , and Thurston. Major objective s are to present
as a future major source of metallic minerals. The the record of mnineral production , describe the type
Area contains severa l apparently large low-grade and location of major mineral resource deposits in the
copper deposits that could produce copper , wit h Area , identify the economiu’ amid tec irnologic influ-
molybden um, si lver , 7.inc, and gold as by-products. ences on tire minera l industry within tire Area , and

At t he present time , no crude oil or natura l gas project the activity of the minerals industry within
is produced in the Puget Soumrd Area . but the Area the Study Area for the years 1980 . 2000. and 2020.
has a potentia l for future production . Within the Since t he future economy of time Puget Sound
Puget Sound Area there are unexplored areas that Area will not occur in geographic isolation , t he study
have structura l and stratigraphic conditioirs favorable includes consideration of areas beyond time regional
for the accumulation and storage of oil and gas. boundaries whicir influence economic developmnemr t in

Coal reserves in the Pugef Sound Area are the Area of ’ priurcipal iurter est. The economic activity
extensive , but much of ’ this coal is not mineable at of liii ’ Puget Sound Area is tied to activities in the

4 .1
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Pacific Northwest . the Nation , and other nations some metallic minerals have been mined in the Green
because uif trad ing relations and competition. An River amid San Juan areas.
amialys is is made of these interrelationships and their Bituminous and subbituminous coal of the
trends and changes as they influence the economic Eocene Puget Group and Paleocenc Chuckanut For-
future of t h e  Puge t Sound Area , mnations occur extensive ly within the eastern part of

the province. Of the eight major coalf leids of the
Physical Features and Their Reiationships to Staf e , all but one arc in this general area.
Min ing

The Puget So und draimiage basin is a U-sha ped Cascade Mountains Prov ince
trough extending east about 110 miles from the The many large rivers and their tributaries have
Olympic Mountains to the Cascade Mountains divide , dissected the Cascade Mountains Province into deep
and south approximately 140 miles from the Can- valleys , canyons , and ravines. The intervening ridges
adian humrder to the sout hern tip. It falls within the are commonl y steep-sided , hig h, and serrated above
Puget Sound. Cascade Mountain . and Olympic Moun- the timber line, Glacial features are common in the
ta m physiograp hic provinces in western Washington. Cascade Mountain Range .
The land area , of about 13 .300 square miles, is The rocks in the northern half of the Cascade
slightly larger than the states of Delaware and Mountains Province are chiefly Paleozoic and Meso-
Maryland combined; water area tota ls about 2,000 zoic sedimentary and metamorp hic types and granit ic
square miles. The west slopes of the Cascade Moun- rocks. In the central part , rocks are mainly Tertiary
tains cover the eastern part , and the east slopes of the volcanics with minor sedimentary mnterbeds.
Olympic Mountains cover the western portion. Low-
lands are prominent in the centra l part from the HISTORY OF MINING ACTIVITY
southermu tip to the Canadian border.

Puget Sound itself is an inland sea which joins Mineral Production Trends
the Pacific Ocean through the Strait of Juan de Fuca. Mineral production values for the Puget Sound
The Sound, over 90 miles long, extends southward to Area have ranged from $23 .9 million in 1955 to $35.5
Olympia. There are over 2,000 miles of coastline in million in 1964 which is less than I percent of
the many inlets and islands of the Sound. national mineral production values , Table 4-I .

Although total mineral production values for
Puget Sound Province the Area cannot be published each year , to avoid

The Puget Sound Province lies between the disclosing individual company confidential informa-
Olympic Mountains.Wilapa Hills area to the west and tion , the Area in the past decade has accounted f’or
t he Cascade Range to the east. It consists of a between 36 and 44 percent of the mineral production
lowland area , mostly below 1.000 feet in altitude, value in the State. The Puget Sound Area accounted
that reaches across the State from Canada into for about 44 percent of tire State mineral production
Oregon, where the Wil lamette Valley is its geomor- value in 1964 . Throughout t he period 1955-64 . five
phic continuation. The nort hern half is partly occu- counties have led in terms of mineral production
pied by the nntr icate reaches of Puget Sound, Admir- value. The counties , in order of descending value, are
alty Inlet , and t he Georgia , Juan de Fuca , Rosario , King, Whatcom , Pierce , Skagit , and Snohomish. On
and Haro Straits , the average , mineral production value from f he other

Throughout the Puget Sound Province , the seven counties amounts to less than $500,000 for
bedrock consists largely of Tertiary sedimentary and each county annually and is contined largely to
volcanic rocks. Much of the southern part of the output of common constructiom i materials , such as
province is covered by sand and gravel and finer sand and gravel and stone.
sediments that were sluiced out toward the south by Total recorded mineral production for the
melting glaciers. Alluvium also is common in areas Puget Sound Area approximates $75 1 million, Table
immediate ly surrounding the Sound. In the miorthern 4-2. Although Bureau of Mines records for metals ,
half of the region, erosion has cut through fhe coal, and cement are complete from early 1900,
sedimentary formations exposing Paleozoic and Meso- information before 1933 is sparse for the other
zoic rocks. Industrial minerals are the most important nonmetals. Nevertheless , nonmeta ls have accounted
mineral products mined in the province . iiowever . for $5 27.6 iruillion , or 70 per ent of tire total

4~3.



TABLE 4- 1. Value of mineral production by county , 1955. 1960, 1964 (thousand dollars)

Minerals Produced in 1964
County 1955 1960 1964 In Order Of Value

Clatla m $ 253 $ 88 $ 231 Sand & gravef . Stone
ltland 109 220 72 Stone , sand & gravef
Jeffe rson W 457 W Stone, sand & ~‘avet .
King 9.151 7,805 12.826 Cement , sand & gravel, stone , coat , clays, peat.
Kitsap 133 282 372 Sand & gravel , stone , peat
Mason W W 234 Stone, sand & gravel.
Pierce 2,502 3,290 4 ,327 Sand & gravel , lime, stone , clays, peat.
San Juan W 156 W Sand & gravel , atone,
Skagim W 3,053 4,108 Cement , of ivin e , sand & gravel , stone , soapstone , peat
Snohomish 1.359 1.938 3.358 Sand & gravel, stone, peat , clays
Thurston 387 267 347 Sand & gravel, coat , stone, peat.
Whatcom W W W Cement , stone, sand & gravel, olivine, clays

Combined counties 10,034 W 9,676
Puget Sound Area Total 23,928 W 35.551
State total 67,334 72,404 80,977
Percent of State total 36 W 44
National total ~-mit lion dollars 15,792 18,032 20,472

W Withheld to avoid disclosing individual company data,

recorded minera l production value. Coal and peat , at Relative unit values of minerals over the period
$216.4 million, comprised 29 percent of the total , 1900-1964 were computed by dividing actual unit
and metals, at $7 million, were less than 1 percent of values of select commodities by the Spencer raw
the tota l recorded value, material index (29),~ Table 4-4 . Annual raw material

Cement , coal , sand and grave l, and stone stand prices were aggregated to conform to decade cornpila-
out as dominant materials produced and comprise tions derived from Table 4-3. The com putations show
over 96 percent of the total recorded mineral that the relative price for many of the rionnietals ,
production values in the Area. such as stone , clay, silica, talc , lime, and olivine, have

Several commodities , such as clay, lime , silica declined in the past 25 years.
sands . olivine, talc , copper , gold, and manganese, have Throughout the 25-year period, the re lative
contributed significantly to the total minerals value unit price for cement increased only 1 7 cents per
amid will possibly sh are in the future economic barrel , and sand and gravel increased only 6 cents per
contributions to the Area. ton. Coal, in direct contrast to these figures, has

Compiling production of minerals by decade , increased about $2.00 per ton over the 25-year
Tab le 4-3 shows t ue production of construct iomi period.
materia ls, such as cement , sand and gravel , and stone,
is increasing. Progressive increases also show for lime, Mineral Commodity Reviews
olivine , and silica. Output of clays amid talc has Reviews by commodity for minerals ascertained
declined from the 1950-59 base, and coal output froni past relatiomiships to be important to the growth
shows a continuous decline from tire high rates of of tire Area appear mi  the Puget Sound arid Adjacent
production estab lished during the period 1910-1919. Water Studies “Ecomiomic Environment Exhibit D.”
The reduction of coal output can be attributed to the Also in Exhibit D, trends are given for each corn-
dif ficulty of mining the coal as well as a shrift to other modity where information is available. Relationships
fuels. such as marketing factors (local, regional and

For meta ls, production of gold was highest
during the depression years , copper was minted
extensive ly in the late 1920’s amid manganese output ~ Underlined numbers in parentheses refer to items in the
was greatest during World War II. list of references at the end of this chapter.
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TABLE 4-2. Mineral production in Puget Sound Area , 1900-64

Ouantity 1 Value Minerals Produced Years of
(Thousands) (Thousandst Counties Recorded Product ion

Nonm.tals
Abrasives W W Pierce , Skagit 1923-43 . 194647
A sbestos W W Skegit 1930.34
Cay 2,501 $ 2.897 King, Pierce, Skagit , Snohomish. 1933-64

Whatco m
Cement (376’lb. barrels) 127.230 319,319 King, Skag it , Whatcom 1909-64
Lime 597 8,791 King, Pierce , San Juan, Snohoniish . 1925-56, 1963-64

Whatco m
Olivine W W Skagit . Whatcom 1946-64
Pumice 1 2 King, Skagit , Snohomish 1946-52. 1955-56
Sand& ~‘avel 161,275 118.182 All counties 1935-64
Silica sand 492 2,864 King, Pierce. Skagit , Whatcom 1937.64
Stone 45,909 71,935 All counties 1929, 1933, 1937-64
Strontium W W Skagit 1940-42, 1946, 1953. 1956-59
Sulf ur 2 9 King 1939-40 , 1943-4 7. 1950
Talc 93 601 King, Skagit 1933-64
Undmstr ,buied 3 109 3,031

Total non metals 4 527 ,629
Fuels
Coal 69,260 214.912 King, Pierce. Skagit , Thurston, 1900-64

Whatcom
Peat 306 1 ,522 King, Kitsap, Pierce . Skaoit , 1967-64

Snjhonii~h. Thurston
Toti l fuels 216,434

Metata 5

Gold (ounces) 107 2,689 Clallan-i. King, Pierce, Sk”Igit . 1904-64
~nohomish. Whetcom

Silver tounces) 343 230 Clallam. K ing, Pierce . Skag it . 190449, 1951-6 2
Snohomish. Whatcom

Copper 7 2,252 King . Pierce. Skagit,Snot.omish. 1904~11, 1914.30.193349,
Whatcom 1951.56, 1958.62

Lead-zinc 2 3 King, Pierce , Skagit. Snohomish, 1908, 1910, 1914. 1916, 1918,
Whatcom 1922, 192441, 1949,

1951-53, 1961
Chromite 2 10 Skagit 191 7-18, 1956, 1958-59
Iron ore 35 W Snohomish 1907-10
Manganese (35 perCent 52 1,845 ClaIlem, Maso n 1916, 1924.26. 194246.
or more Mn) 1952-53 , 1959

Merci.r’~’ W W King 1957-58
Motybdenum 

- 
3 W Snohomi stu 1958-59

Undistributeo 6 — 67
To ta metal~ ~ 

• 
7,095

Mineral indu stry total 751 ,159

W Figurs w..~iheld to avoid disclosing individual company confidential data.

~ Short tons unless oth.rwiie specified.

L u  than 500 tons.

Value of nonmetal itemS that cann ot be disclosed. abresives. a*bsstos, olivmne . strontium.

~ Figures in columns may not add to total because of rounding.

Recoverable content of ores, etc.

Valu of metal itemS that cannot be disclosed: iron ore , mercury , and molybdenum.
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TABLE 4-3. Production of minerals in Puget Sound Area by decade t 

Csn ,ent Sand S Grave l Smone Cliy Silica 
— 

Talc lJnd ,St r,bu ied
560,, Short Sho,t Short Sho ,t Shor t

Year Barrels Value Ton i Value To ns Value Tons Vaiu e Tons Vaiue Tons Value Tons Value

190009 519 $ 886
191019 9,41 7 15 , 404
1920- 79 11 . 244 37 , 708 28 S 70 98 S 1 369

1930 39 19656 32 , 795 6 778 5 2. 971 1 419 2 , 049 82 $ 99 2 $ IS 149 1 .678

194049 77 , 966 60,881 29 958 15, 728 6 ,628 9.705 570 606 119 $ 419 24 203 ¶ 73 2,391

195059 33.035 104, 164 71 894 53 .227 22 386 36. 120 I 309 1 , 518 209 1 , 237 52 300 119 7 , 455

1 960-64 1939 3 68 482 52 695 46 306 15448 23 , 991 540 614 163 1 208 ¶4  82 167 3,938

Total 3 127 . 730 319 .319 161 . 275 1 18 182 45 .909 71 .935 2 , 501 2, 897 497 2858 93 601 706 11 .831

Fuel s Metals
Cutov er , Min eral

Non metals Coal Peal Fuels Lead Oth er Metals Indust ry

Total Short Short Total Go ld Si lver Z inc Met a l s  Tota l  Total

Year Value Tons Val u e To y s  Val ue VaI n Oun ces Value Ounces Value Va l ue Val ue Va l ue Val ue

1900-09 S 886 11 . 148 S 34 023 S 34 . 023 22 S 458 120 $ 72 S 66 5 52 S 648 S 35 557

191019 15404 19 , 276 49 . 874 49 . 824 ¶ 9  395 4 t  33 349 15 793 66.070

1920 29 38 647 14 .061 52. 359 57 .359 26 542 115 80 1 , 347 320 2. 788 93 794

1930-39 39058 9773 79985 29 985 37 1 , 713 7? 15 219 1 , 447 70 490

194049 89932 6, 786 32. 366 32366 1 51 33 23 106 1 . 418 1 598 123 .897

195059 199 082 1 .895 13592  107 S 393 13985 1 22 1 6 130 1 1 7  274 213 .340

196064 14462 1 327 7, 163 199 1 1 7 0  3 .892 4 8 1 1 38 47 148.561

Tota l 3 527 . 629 69, 260 214 .912 306 1 .527 216 .434 107 2.689 343 230 2 . 255 1 .921 7 ,095 751 159

Gua nt ,t ,es and values are thous ands

Include s aty as ive s asbe stos lime Oliy in e strontium , sul f ur

Co lumns and rows may no, add to totals because of rounding

Le~ th an 500

national), technology specifications , processimig tech- projections contained in this portion of the Appendix
niques , substitutions, trends in ore grade, and other have been done only at the Study-Area level. Some of
important aspects for many commodities are exam- the problems that are evident iii projecting mineral
m ed. Pertinent information also is given for mineral needs , are data problems associated with mineral
requirements by t he pulp and paper and primary production disclosure by individual companies , the
meta ls industries. Figure 4-2 provides a locational small amount of land that is in question , mining
picture of t he major mineral producers and related activities restricted only to locations of deposits , plus
industria l operations in the Puget Sound Area , and the wide range of problems that are associated with
shows the rehatmve importance of the mineral industry the economic and governmental aspects of mining.
in each of the economic divisions. The present ,ind future demand for minerals in

the Puget Sound Study Area that have been devel-
oped for this portion of the Appendix include water

PRESENT AN D FUT URE DE MAND needs, land needs, future mineral needs, and a short
FOR MINERALS FOR THE discussiomi related to tire means to satisfy mineral

PUGET SOUND AREA needs.
If specific information is desired for a mineral

There are numerous problems associated with location , or detailed information regarding a single
projecting minera l needs (‘or t he Study Area. These mineral , p lease refer to the Present Status and
problems are greatly magnified when projections are Potential Section of this chapter . w here information
done at the small scale of a river basin . Thus , for and a detailed map of mineral locations can be
sinrphicity. amid for the sake of greater accuracy , examined.

4-6



TABLE 4-4. Relative unit values of nonmetals and coal from Puget Sound Area by decade, 1900,64 1

Spencer
Raw Material 2 Construc tion Materials

Price Index Cement Sand & ,u avel Stone
Year 195 7~59 100 Actual Relative Actual Relative Actual Relative

1900-09 34.1 $1.71 $5.00
1910-19 40.8 1.64 4.00
1920’29 69.2 2.16 3.12 $2.50 $3.62
1930-39 52.6 1.64 3.12 $0.43 $0.82 1.44 2.74
1940-49 65.4 2. 18 333 .53 .81 1 .46 2.23
1950-59 93.0 3.15 3.38 .74 .80 1.61 1.73
1960-64 101.0 3.53 3.50 .88 .87 1.55 1.53

Other Nonmetals
Clay Silica Talc Undistributed

Actual Relative Actual Relative Actual Relative Actual Relative

1900-09 36.1
1910-19 46.3
1920-29 46.2 $13.97 $30.20
1930-39 27.3 $1.21 $4.43 $7.50 $27.50 11.26 41.20
1940-49 47.5 1.06 2.23 $3.52 $7.40 8.46 17.80 13.82 29.10
1950-59 87.8 1.21 1.38 5.92 6.75 5.77 6.57 20.63 23.50
1960.64 109.0 114 1.06 7.41 6.80 5.86 5.38 23.58 21.60

Fuels
Coal

Actual Relative

1900-09 20.7 $1.98 $9.55
1910-19 29.3 2.58 8.80
1920-29 49.6 3.72 7.50
1930-39 33.1 3.07 9.26
1940-49 66.8 4.77 7.14
1950-59 98.4 7.17 7.30
1960-64 94.0 8.58 9.10

Values for cement are dollws per barrel; other commodity values are dollars per ton.

2 U.S. Department of Commerce . Raw Materials in the United States Economy : 1900-61. Bureau of Census Working Paper 6.
1964, 139 pp. The decade figure was compiled by aggregating annual data.
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Mineral processing and related industrial plants in the Puget Sound Area.
Numbers refer to Figure 4-2.

Cement Coal
I Pittsburg h Plate Glass Co. 37 Coal , Inc.
2 Lone Star Cement Corp. 38 Palmer Coking Coal , Inc.
3 Lone Star Cement Corp. 39 Palmer Coking Coal . Inc.
4 Lone Star Cement Corp. 40 Queen Coal Co.
5 Ideal Cem item it (‘o. Olivine
6 Kaiser Cement & Gypsum Corp. 41 Northwest Olivine Corp.

Lime 42 Olivine Corp.
8 Pacif ’ic Lime . Inc. Silica

Aluminum 43 Smith Bros. Silica Sand , Inc.
9 Kaiser Aluminum & Chein. Corp. 44 Cavanaugh Molding Sand Co.

10 Intalco Aluminum Corp. Talc and miscellaneous
Copper (& by-product sulfuric acid) 45 Northwest Talc & Magnesium

II American Smelting & Refining Corp. 46 Manufacturers Mineral Co.
Ferroalloys Sand & Gravel . 100,000-200,000 tons

12 Ohio Ferroalloys Corp. 47 Miles Co.
Steel 48 North Kitsap Gravel & Asphalt Co.

13 Bethlehem Steel Co.. Pac. Coast Div. 49 Olympia Oil & Wood Products Co.
14 Northwest Steel Rolling Mills, Inc. 50 Reid Sand & Gravel , Inc.
IS Isaacson Iron Works SI Stoneway Sand & Grave l Co.

Petroleum 52 Tim Corliss & Sons
lb Mobil Oil Co.. Inc. 53 Western Sand & Gravel Co.
17 Shell Oil Co. 200,000-500.000 tons
18 Texaco , Inc. 54 Associated Sand & Gravel Co., Inc.
19 Union Oil Co. of Calit’ornia 55 Cadman Grave l Co.
20 U.S. Oil and Refining Co. 56 Cascade Asp halt Paving Co.

Sulfuric acid 57 Freeway Concrete Supply Co.
2 1 Genera l Chem. Div., A llied Chem. Corp. 58 Holroyd Land Co.. Inc.

Chlorine 59 Lakeside Grave l Co.
22 Georgia Pacific Corp. 60 North Star Sand & Gravel Co.
23 Hooker Chem, (‘orp. 61 Renton Sand & Gravel
24 Pennsalt Chemicals Corp. 62 Renton Sand & Gravel

Glass Over 500.000 tons
25 Northwestern Glass Co. 63 Boise Cascade Corp.. Klinker Div.

Gypsum 64 Friday Harbor Sand & Gravel Co.
26 Kaiser Cement & Gypsum Corp. 65 Glacier Sand & Gravel Co.

Clays 66 Pioneer Sand & Grave l Co.
28 Builders Brick Co. Stone, 100,000-200.000 tons
29 Builders Brick Co. 67 Associated Sand & Gravel Co., Inc.
30 International Pipe & Ceramics Corp. 68 Black River Quarry. Inc.
31 International Pipe & Ceramics Corp. 69 Woodworth & Co.. Inc.
32 International Pipe & Ceramics Corp. 200.000.500,000 tons
33 Internationa l Pipe & Ceramics ( orp. 70 Associated Sand & Gravel Co., Inc.
34 International Pipe & Ceramics Corp. 71 General Construction Co.
35 Lowell Brick & Tile Co. 72 Kaiser Cement & Gypsum Corp.
36 Lynden (‘lay Products , Inc. 73 Lone Star Cement Corp.

74 Puget Sound Bridge & Dry Dock Co.
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Water Use by Mineral Industries up waler totaled .ihoul 4 .5 hillit ’ti gallomlU (91.3
The resull s of a (i S. Bureau of Mines 1962 percen l). A ppr uxmnt a lelv I)~ percent (4 .2 billion

s um vc~ of waler requir ememtls for t he mimieral indust ~ gall ulls) of the t less mn.skcli p Wa (~~ ~ is rd urned to the
(ex c lusive l I t  smelters, refinerIes , amid ce mitem it plants) source; otil~ 227 m illion gallomis (ahoul 5 percent of
of Vs as hmng istmi indicated tha I approxir iiatcly 9 hill iomi UCW mak eup wa le r )  wa~ CII sullied in the product or
gallons ol ~ a ter were required (or mnilling and evapora ted du rm iig j~ 

I - ssit~g Vs j  let use in the mm-
prl ce- ssing m ineral cumnmw dit ic.s. era ! mndlisi r~ in 1 1w Puget Sound Sloth Ar ea in I )62

Appro’oitta te lv ~ 2 percent of the total for the is S hI)W mi m l  Table’ 4-5 .
State ss as required in processing sand and gravel : For the Stats .’ as a v. ho le’ , non metal milling and
meta l mines and mills and nonmetal mines . quarries , milling ope rations (exc luding sand and grase l
and titills each used about 9 percent of the total operations) ulilii,ed ex t e m isl v e ’ wat e r recircu laling
req Uirdittents ; processing requmret iietits lot coa l were techniques; apprrtx minats.’l~ 97 percent of the es a ter
less t i tan I percent of the total. It is estimated t hat re’qui remuents iii nonmeta l milling and milling w cw

the traction of the total  water requirement for  from recircu lated Water.
mineral processm ng in the Puge t Sound Area that is
used in sand and grave l processing is considerahl~ Land Needs for Minerals Development
gre’ale r t liami Il l s .’ ~2 percent for the State as a whole . In the Puge t Sound Study Area , as in the

In the Puget Sound Study Area recirculating United Slates as a whole , the per-capita gru~ th in
procedures accounted for 427 .6 million gallons (8.7 demand for mineral resources during ths. past 50
percent) of total water requiremem its , and new make- years has been rapid. This , combined with the

TABLE 4-5. Mineral industry water use, 1962, Puget Sound Area, all commodities 1 (gallons)

Water
Used In

Petroleum &
CountIes New Recirculated Total Discharged Consumed Natural Gas

Central
King 669,200,000 39,700,000 708,900,000 633 ,320,000 35.880.000
Kitsap 43,100,000 3,000.000 46,100,000 4 1.100.000 2,000.000
Pierce 3.448,924,425 20.000,000 3.468.924,425 3,275 ,490,425 173 ,434.000
Snoho mish 121 ,617 ,923 347,152 ,000 468,769,923 1 15,067,923 6,550,000 -

Total 4.282.842.348 409,852,000 4 ,692,694 ,348 4 ,064.978 ,348 217,864,000

North
Isla nd 23.760,000 2,340 ,000 26.100,000 22,570,000 1.190,000 252.000
San Juan -‘ .. --
Skagim 40,410 ,000 9,360,000 49,770,000 38,410.000 2,000,000 -

WhatcOm 12,500,000 -- 12,500,000 11,900,000 600,000 -.

Total 76.670,000 11,700,000 88,370 ,000 72 ,880,000 3,790,000 252.000

Wait
Clallam 800,000 -- 800,000 800,000
Jefferson - - .  . -

Mason 5,500,000 - - 5,500,000 5,250,000 250,000
Thurston 101,735 ,000 6,000,000 107 , 735,000 96 653,000 5,082,000

Total 108.036,000 6,000.000 114,035,000 102.703,000 5,332,000

Puget Sound Area Total 4.467,547.348 427 .552,000 4,895,099,348 4,240,561,348 226 ,986,000 252,000

1 Excludes smelters ref ineries , and cement plants.
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prII)eeled pop ula tmo mi growth iii t i le’ Ant ’;m , enlpll .msi / e ’s of tim lie. 1 able 4-6 shows a breakdown I I f  the amounts

the nee’d lot more rnimie’ra ls. elf land disturbed by sur f ace mining by mineral
A l I hough the total amo Lmnt of lamid tha I is products amid by count es . Titus , it is clear I h a  t I he

presenih occupied l’s~ mimics ~ ss ill he needed for few thousands of acres of land needed for miii-
future niii m ie ma ls industr ies is extrem it el y small , the need cra l’re’s( Iurce’ exploitat ion IS a very s m all amount as
(or land ot the se mndust n IC’S IS ext re’me l’c. critica l. This compared wit h the large amounts n eeded for m Ien-
cri t ical riced for land is tine result of IWI I  factors :  ( I)  sive use deve lo pmnentt amid the several nt m llmo m i acre ’s
mineral resources themselves -a te  absolutely essential needed fun agriculture , forest products , game’ manage’-
II) each and ever~ hiunlat l act ivi ty.  W ithout an memit . and recreational uses. h owever , time mineral-
adequate supply of minerals at re;ms oiahle costs, all resource need , which is small in lerms of acres, is
activit ies of all kinds s~ ould gr ind to a halt , not only large in terms of dollar value lIt product , and, as

in t he Puget Sound Stud’s Area hut in the whole’ s ta te d previously . the need is cri lical.
nat ion , ( 2 )  mineral depos tts arc like “need les in a Much I ll the land (hat is needed for mineral
hayst,ick” that is. the’s are very small and very deve lopment is in areas where the land-use competi-
anomnales us cllmtditiuns in the earth . Deposits that arc tiun is keenest. Marty metallic ore deposit s are found
good enough ( c c  produce minerals that will meet (lie iii the high Cascades , w here increasing detnailds are
stFiCt specifications of the consumers and that are being made for single-use management exclusivel y for
large enough, pure enough. close emiough to markets , recreation. Unfortun atel~ . the view is w Idely held
and that meet a ll the other requirements so that they that mining developments atid recreation must be
can be mined at a profit arc very dif fIcul t to find, mutually exclusive. Quite time contrary is ;Ictlm aU\

It has been estimated that itt the approximately true . The scars on the landscape (fiat result froni

115 years since mining f irst started in the Puget mining are very, ver~- ill as compared with scars
Sound Area . with the opening of a coal mimic in (lie’ made by other activities which arc emlh i cr no more
Belhngham area in the I~ 50’s. a total ot about 3.070 essem itia ) or are much less essentI a l .  The ;mcce ss to ads
acres (If land has been disturbed by surface minitig nece ssar y for niirleral exp lorati cini and develo pment
ac tivi t Ies . An additional , but probably smaller , are ver~ valuable out door re’Creation ;Issets. \lany of
amount of land has been occupied by t he surface the finest Scenic’ a re’as in the (‘asca de MI utl taii is are
plants that were built to service the underground accessib le by roads built h~ mineral exp lute ’is and
mines that have produced in the region in this period producers.

TABLE 4-6. Land in Puget Sound Area disturbed by surface.mining activities, 1850-1965 (by county )

ClalIa” Island m lt”,, K ,,sal, lOng ‘,les ,n Pi e r c e  San m .d’ ‘ .k ,ei .t Snohom,sh I ,,. ,s t o . .  )Sbatço m ¶ , ) r a l

A cr es ) Ac r es)  A c re t )  Ac res )  IA ues l Acres ) Acres ) ¶Ac ,eS l  A res ) IA c , e s) ’ A c r e s ,  Ac res )  A r,’,,

Coal
70 to 30

I ~II .( 5 90 70 20 20 15 173

(,OId
IC.Ianael S no to t O  10 41,

Mangacre,. 5 5

P.at 30 ItO 10 10 itO 50 :140

05,5,n 10 t O

Sand & g,a~el 140 75 *70 t 70 15 175 300 70 ISO 350 ISO 100 1 .”,

Stone
II,,n*s,Or,e 70 40 10 60 1St,

Stone
l ot S.,) 10 2 70 25 5 U) 2 U)

t OT A l  763 75 122 22’ - 700 140 1St) 5,0 217 485 300 190 10 7 , ’
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L)t e’vet I mtit * re CI t i Ce r l i  Is the acce’lera li otl of the TABLE 4-7. Estimated production in Puget Sound
“urhat i spi.e~ I’’ that Is r;ipidlv el ee ’T lV c ’I~ de’s t i  ~ icig Area 1980-2020
tir e hmt iu ied su pp l Ies Il l 5 ,11111 - i.’l;lvc’l . atlel s lo i ie’ itt the’ 1964 1980 2000 2020
Vt ’) -ar eas Wtl e’re th le ’V are’ t l iccS t t tee i l , fe’Ij - Vs liCli a

Cementhictu se . ccl nt t t te rctal  building . cIt l i lel ustr iat plant is (mil lion barrels) 4 3  5.5 90  140
bui lt on lan d t h i ; mt Is unele’ r f a m n h sand intel grave’t that  Clay
could llavC heet l ~x~ ,cv.i )ed and SOld, t h e se vat uahle (thousand tons ) 107 125 150 175
mineral ie’sc l t m tCe ’ s  are’ I t  all practical p) l rp lcsc ’s de~ Lime
St ’S c d  - lu cy .ci C rcmucve’el troni possible use a waste ’  1tho~~ tons) 47 1 70 100 175

Peat
5SC call ill ,IIlolcl I mIn d—uS e plat t t t it t g altd zotiing lass (thousand tons) 35 50 60 70
and r cg iml , c tn ~ tts t hat pe r t i tm t  t it i s t \ p c ’ o) V .a st e ’ a t .  Sand & gravel
i ihs II IlOf~ itmadee t 11:11 C and slit culd he’ ntod i lied, (million tons) 1 2.4 15 25 35

Vs ii respect to lat td ne e ds  for minerals develop- Stone
ttiet it mIs re lated to  waler management , careful con- (mil l Ion tons) 3.5 5 8 10

side - rat l I l t)  should he ti ivc ’nl to t he local ROtS ot mineral
1 EstImated consumption .dCp ls ) ts  t h a t  night he tlullde’d by reservoirs bebuttd

aln~ proposed da nts on the rivers in (lie Area. Malls of
the most v , l limmm hle ’ de1r s I t s  of sand and gravel in -is dependent to a great extend upon population
particular are s i tuated in and near the beds of the growth,
rivers i t t  the Area. Cement Per-capita consumption of cement in

Because of t he hmg lt cost of trat isportati on it i Was t utigton . ranging front a low of t 01 barrels in
relzm t io mt to t lte t I I t , c l  sale price of such mnitieral 11)4~ to a high of 2.36 barrels itt 1958 , has been
products as sand . iii ,i~~ l - and ‘ :cc ) t t e , it IS tmpllrtant higher (hIatt (lie United Si -ales average t hmroug ltout the
tita n e’Se ’ rV  e l t o n  I be made ic protect  the knowtt

solUte’S c i t  these products. c’spc’Cl;c ’IV i tt reserV o Ir areas period I ()41).~Q Figure 4-5 In I ohi , t he State

a nd in urban ;Ine ’ mi s where the ‘lemamids for the pe r-cap mt .m u sage I I ~s5 barrels) dropped he! “S the
Utt i)ed S la le s ,ivc’ ta e ’e ( I  (2  ba rrels ) atid rentam mcedproducts are’ g r e a t e s t  -
he’ loss it t l irt I ugh I 9o4 - ilIc reas cnl I lie SIm ile figures
have i)t’Cli higher titan the national average for minn~Future Needs for Minerals in the Puget Sound S c a r s  has heeti due to large quantit ies ill cement used

Study Area 
~it dam cotist ruction projects in Washi niglot i -

Projections I he pu II(e ’cI loIs are made on tire
h.c s is  ol lemi st spcat es I ts  of both l inea r  and lo gari th m— 2 ~ — 

~ ~~~~‘1~~~~~~ T~~” I

mic cut so, o) e f a ta .  Stat idard regress ion IechninciUes are 
~~imsed - and IV, or ro ute cu rse s i re ’ fit to inn ’ s) data. 2 2

T h e ’ cquat ions of (lie curves used are in the tor m Y / tV~
\ 

~a ~ h x atid log V + h x - Tin ccirrela tioi i  
~ ~ a 

£~~0 42
60 a~~~~~ ~

CIIS,’ t t l e ’j e t l t s  I n )  ~it tnost i t s  were e’i l t t i t c U t ed . amid (lie ~
best lining curve s’ lecled. T ue uccu m ;~c~ it t ire 

~ i 
/ 

~~~~~~~a£5

£ ~~~~~~~~~pr II(e’e- t i c l t i s  S a l l e ’s gte ’ ,ill~ - The e \ p ’ c I c d  s la t is tme’ aI  ~ /43~~~~
0

.‘t n l l t  ( If ‘ i2 t t ’ir sl lit t ec t c i t i q im e ’s IS t it it  ( I i  nialI~ (ire’. 0
4 {

,

/& 49 
62 & 

Hsc’ti led . hut It  IS re la ted  ill t ite si/ c ’ it die corr el atlcl m l 2
o 44  £ 4 7

C ’ ’ ,  ( ( i c c c l i (  I f  i le ’, l te’ l ilIe e, l l i l ’ t i l ( I) l l I  Cc lc ’ ( ( I enc ’ l ’ t  ~‘0
.i)lpI ’.IC( I( ’s 1. 1)11 . t lte (‘‘ti n co nf idence assuttied in Z I 4 —

I
the pnl i l ec t lc l m l .  U)

__ I I

‘S
I s t l i l i . i t l I _ l pt ’ d i ic t i cu  t i  cet la i n i  lu ittera ls i i i  nbc ’ ~ I 2 -

i’uge’t Silund \ l i ’ ,) t t i t i i i  l1)(’)() ii 2 (121) is s lmow it t i
i f  - ( - 7 . Individua l discussiotis are given Ill Cx- 4 

______________________________________________

peeled i 1 n r - i i n e ’ t l t s  of’ eac h c .tl tt itio dity l isted iii tile 0 6  0 8  I 0 I 2 I 4 I 6 I 8 2 0
U N I T E D  S T A T E S , ba r re l s  per pe r s o n

- ‘5 c t i~~is i c t i  ,itc. i lvs is is given f or coninton

- . . illn,tf t t i l  iiijic’ri,ils . sh e ’t , as ceme nt , 5311,1 and FIGURE 4 - 3. Wash nnqton versus United States per
,r as r ’ I j t ,t SI ’  ‘liC , sliiCl’ ‘ l l s I I n i i pI i( Imt of t ime  t n ta l e r t a l s  capita cement consumption , 1940-64.

4 ) 2

“ S te.
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‘~ correlati on was pie ’pmih ed comu patim ig Vs mis it it i g- Clay The trend of clay production in time Puget
(11 th Ce’I l iett t USage’ V i t l i  that c l i  the ’ I tI lted Stales over Sound Area t i lt  the period l’)4~ ’(i’~ I Figure 4—4) is
the pet RId I 9SI).04 html the te’s( w a s 111)1 S Ig nn l t I ea l l t  mt lctea si t t g at :ii i iverage annual rate of’ 3 percent.
fo r predic t i l lt l  u urposes The derived trend line I lliV l’V et , sit ICe’ 1957 , tILl t l ) L i t  t I t he Area has declined
formula (\ = 2 .42 - 0 .27x ) over t h e  period indicates a sharp I~ because iii cla~ itnpilt ts f ron t  ( a l i to rnia.
dowilss ,c i  d trend ut per-capita re e i um ire’nients fu l l  Vs asic- ( i t  111,5 Iii e”,t i t l ( a tes hmm se ’d on the regressiont trend litr e
i i tgt hct t  conipated to t h e  United Slat e ’s t i l t - a l. It is not tog V I 1)~ u)(, + x ( .0076) of clay production (or the
reasona ble to e’5 ( 1e’e’t t he dow nward tre nd to Con- Pugel Sound A re ’a. therefo re , are unm real istic . Future
t inue . hut W-.ishim tgtont pet- ca pt imi require m ent s prob- clay output in the Study Are’mI is predicated U~ Ott
ahl~ ss ill retnait i bciow ox equal to tIle nOted States anticipated brick comlsu mnptmon in the Pacific North-
fi gure. we’si , i t t cr e’asmng an nually at a nate of 0 4  percent to

T h e  future “stm it ia t e ’ s iii ce nte mit production in 1985 , (24) coupled ~if ht expected colisuniption II)

the Puget Sound Are ’ ,c are based on an average annual clay l i t  miianut act un immg cett let it ,
increase of’ 2,5 pc nccnt , ss f itc h is the f i guri- derived for Prediction s h It  to ta l  clay output in the Area
t he conimi terctal sand and grave l production lrctm d in imply all aver .Ige anitual ilicrea se’ Ill about I percent ,
the A re’.c appearing later in this repo rt.  T he  average c r  17 5 ,000 tomis , by 2020.
annua l producoomi mndr e,l se ’ II) 2,5 percent itidicates

- -‘ - . . i ‘ 
- 
‘ ‘ ‘  f ‘h i  1 2OO~ , ~~~~~~~~~~~~~~ i , - - 

~~~ ‘ ‘ I ’per Capt a cotisump m c ni ri quilt men s 0 mi U — - -

barrels of cement in the Puget Sound Area through’ ~
out tile period c it this stud s - or per-capita require- ~
ments ill 1 96 barrels in 1980. 2.05 barrels in 2(1(H) , 

~~ I - - 
~~ 

,- - 9 8 9 6 . ’ )  OO’6~ -

and I 1)7 harre ’Is h’ 2020. 
~o 

-

The trend in t h e ’ Pt mget Soumid Area is toward ~ -

reducing labor costs and cement prices by insta llIng ~ 60

larger capacity platus a td  production maClt itIet ~ 
-

combined WIth cen itral m ied controls w mt  Ii electronic 01 40 _~~~~J_ _L~~~~~~ ~~~~~~~~~ I I

- -  . ‘348 352 ‘356 36C 964
atm t l h i i la t ic  equipnieti f - I-’irm con lntmtmettls to m tist m i l l
hmghI~ e’ ( f icie nit cemlt erm t-produe ’Ing ca pacity of “ -~ FIGURE 4-4, Clay production in the Puget Sound
million barrels annually have been made by corn- Area , 1948-64 ,
panics operating in the Puget Sound Area. This
pro 1 ‘ 15Cc1 additional capacdv will he shittie ’ie’t i t to Lime Based on per-capita lime consumption

u mh ( II needs cI t the Area umitil 2000 and possibly to I igur es for (lie Sta te  l I t  Vs asimiiigion. consumptioti of

2))2 I t , it some existing plants in t he Studs Area priiilml r~ itp ett- mnarket lime’ it t  t h e  Puget  Sound A n e a

remain I I I  operation. H ’w e s e r ,  as new capacity is cIlUld inure h iatt double over present consumption . or

com pleted , somnic older, ,ihsulescc ’tit bight-cost produc- reach 100,000 toils by 2000 . Additiot ta l li m e pla n t
(ion plat t ts ‘s ill he deactivated inn revamped with capacity possibly will he im istaf led h tha time to

:iutotnated equipment. fu lf ill ctili surtipt ion tre n ds. Advantages the i’uge
I- st i r t iated con su m ption Ill phlr t la ntd  ce ’mfl cnf by Sound Area holds ti l l addm tm ot ta l litt ie’producing

e’e’lltil IrniC divis icini in t h e  Pugel Southd Area from facilit ies are ne’arness to high-calcium f mn tt es to ne
1980 hI) 202)) is S 1t I)Wti  in l’ahle’ 4-8 . deposits ~t 1 exada Is lm itid . BrIt IsIl (‘oIumnhma~ nearness

(Ii ttt a lhb l t i t m irk ei s iii t f ie  St a t e , arid t cd e ’ss ,Ite’r location
TABLE 4-8, Estimated consumption of portland (I f  ( ra t i spill tat ioni t a c m l m t i e s .  I s t l i t t a t e ’s 01 pr i t nars
cement by economic division, 1980-2020 (millions of open- itt .hi ket Iiiiie coiis untspt icln in t u e  Puge t Soimnid
barrels i Ar e’ ,c lii 2020 are based Ilt I pCi ‘capita requirements I l l

(( ( 125 to i l .
~conom.c OlUlslon 1980 2000 2020 -

____________________________ _________________________________________ Peat I lte ’ IlOt loIlls (or f lit’ pe’at mn i c ixm s rrv  Is

I Centra l 48 79 124 e xpected t o  he nile’ It  c lh i lt lth Ued gicls’~ lIt - Sl llcc ’ 1(145 .
(I North 04  06 09 Ilte m i li t t ih et of producers mit f l it ’ Ft i t t e ’d S t a t ’ s  has

i l l  West .3 5 7 moore ( h i - a n n elciubled . at el dc * mnest ic output hi .is itt’
— — c ic ’ ,ts eef niti le’ t ) c . t t l  I hS e ’ t i ’ Id, (‘ons um it ptmtt i  i i i  t h e  Pumge i

Total P- ge t Sound Ar ea 55  90 140 - -
SI IU t Id Are ’ th ou IL cot t t in Ut’ (11155 ard , bt’e’a Use pe’a t is



iii demamid hs hot iteowner s . landscape gardeners , TABLE 4-9. Percent of total sand and gravel produc-
itur s enmes . amid greem ihouses in most parts of the Puget tion from Government-and-con~ actor operations
Sound A rea , particularly in urban and suburban areas.
Future out put , expected to reach 50 000 (Uris by Puget United

- - . Yea r Sound Washington StatesI 9~ (l , is pr oj e c t e d  f r ci n i  pa s t  p r o d u c t i o n  t r e n d s  and  ________________________________________________________________

implies reserve requirements of the magnitude of 1950 NA 50 30
about 3.5 mmlhion tor t s  by 202 (1. 1951 36 38 29

Sand and Gravel and Stone Per-capita con- 1952 31 48 31

suniptmon of aggregates in \~asl i ittg t ott . ramiging from a 1953 26 47 30
- - - - . 1954 27 31 29

kiss of .‘~~ ‘ ttnit in 1943 to a high of 13.7 toi lS in 1955 28 54 29
19b4 , Is clbntpared front 1940 to 1964 with United 1956 33 48 25
States figures. w hich have ranged trott i a low of 2. 6 1957 46 51 26
ton s itt 11)44 to a h i g h hf  8.3 to s iii 1954 (Fi gure 1958 35 52 29

4-~~ The reason that Wash mn tgtomt per capita fi cu ires 1959 32 47 27
- . 

‘ 
- 1960 22 57 26are hmgher t itan t he national average ms (hat the ratio 196 1 32 40 28

of sand arid gravel from Governnsent’and-contractor 1962 35 27
(iperat ions lit Wash inignlbn is greater tItan the tha t lo na l  1963 24 46 28
I gum rc - l ilt’ rat io lIt sand and gravel going in to roa ,I 1964 20 54 28

Contst r  imc t i ) ’ i i  and at dam building pr ih lect s  is gre,ite~
- - - 

- Average annual
for ~~ashmngtot i than the natmottal average ,

percentage 1950-64 30 50 30
4 

~60 64+
/ NA Not available,

I 2 - sep
_*~

9
~~~s - 

ranged t’rorn 20 to 46 percet it of total output , and the

~~ ~~~~~ 1 3-year average from 195 1-64 is 30 percent of the
~ 10 - / \~I 61 - total , It is expected that this trend will cotitinue in

/ £56 future years . and output by Government-amid-con-
2 

~ 
- 

~~~~~~~~~~ 
- t rac tor  operations is estimated to be 30 percent of

total output in predicted estimates. The ratio follows

6 
48* 

£ 
- 

the United States trend as the average annual output
- 

4O
~

47a*~~2~ 
from 1950-64 from national Government-and -con-

~ 
tractor sa n d and gravel operations , rangitig from 26 to

~ 4 ‘ - 31 percent, was 30 percent of total domestic produc-
(ion . Data are not available for the period 1950-63 at

____________________________________________________________ s t c i t ie  operat l( inis ii the Area , but in 1964 , Govern-
2 3 4 5 6 7 e ~ mitem it-and-contractor operations accounted for 24UNITED S T A T E S , tons per person . -P ’ i e ’ ’tt t of I ‘md S t I l t i e ’  output,  It ms assumed that

FIGURE 4-5, Washington versus United States per t u t u t e  prhidume~ c~”i (if stone will follow the trend of 30
capita sand and gravel and Stone productIon , pet cei lt  ( r i m (.ilve ’rmt nt ie nt .amtd .c hhm itra c tor operat iomis.
1940’64, The pm o( e ’ct ot is for aggr egates are based ott the

tre n d of Chlmmtier c ial s t u d  Ind gravel output in t h e
I-o r the State , the percentage lit sand arid gravel Puge t Sound Area over the period 195 h -b4 (Figure

from Goverti ment-and-c oniractor operations . ran ig imig 4-ti I 1 lIe time’ serie s correlation was significant af
fr om 31 to S-4 percen t it total output du ring t h e  (lie 5-percem i t level of s t a t  st emil m it ter en ice , and the
period I950-u4 . has been much higher t han the trend bite Y = 3 ~ 0.4x imtiph ies a 2. 5-perce n t average
((nOted States average , Table 4 ,1) In Wasiti agl imi - the am itt ual rate of grow (hi lllr t he period cit study ,or un til
average an nual sand arid grave l output fro nt Govern- 2020, I’rulect lc ins ton aggregates are made by assum-
me ul t—and— cl iu l t ract o r  operations over the 14-y e- a r t u g  t hat this trend ac c i b tmt i ts  for 70 percent of to ta l
perIod was 50 percent l I t  1(11 al i iut put - I lie pence mi t — product iou or t lie output f r i  inn CII ttimne rcial t m  r t nis An
age ot sand amtd gravel produced by Governm nem it .autd- additt o ti m il ad j tis i mitemit of 30 percen t cOmiipt’uis ,itt’s t i l l

co n t rac to r  operat it inis in t h e  Puget Stnunid Area has prod hme ’tm on at (,over minsent ’atid-c lbtit racto n operatmom is ,
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0 n r I / TABLE 4-10. Estimated per.capita requirements for

B 
—

_ aggregates in the Puget Sound Area , 1980-2020 (tons)

I 
: 

- :~‘ ,
3

,
~~ 4s Sand:8:rave) 

179

~ 
I I i 

958 
I 

9
i
62 

I TABLE 4-11, Estimated production (consumption)
of sand and gravel by economic subdivision,

FIGURE 4-6. Sand and gravel produced by commer- 1980-2020 (million tons )
ciat firms in the Puget Sound Area , 1951 -64.

Economic Divisions 1980 2000 2020

Estimated per-capita require nlemits (or aggre- I 13.0 21.9 30.9

gates in the Puget Sound Area fch i the projected it 1.1 1.8 2.4

period of this study are showut m t  Table 4-1 0. The 0.9 1.3 1.7

per.capita requirem lients for sand and gravel range Total Area 15.0 25.0 350
from about 5 to 5. 75 to lls , and per-capita cotisumiip-
(ion of stone ranges from about I .5 to I .75 tons,

The predictions front 1980 to 2020 of sand amid TABLE 4-12. Estimated production (consumption )
gravel production by economic division are shown in of stone by economic division. 1980-2020 (million
Table 4-I I. Estimates of stone production from 1980 tons )
t c l  2020 by econi bt itic divi sic hi l are shown in Table
4-1 2 . Stone requirem ents are adjusted upward by I Econornie Divisions 1980 2000 2020

million tons in Divisioti II to account for amiticmpafed
cement plant requirements for lmmesto ite. l ~~ ~~

III 0.3 0.4 0.5
Miscellaneous Minerals Impressive quantities — —

it coal h ave beem i produced in the Puget Sound A rea Total Area 5.0 8.0 10.0

in the past , but the high cc ls t of coal productio n in
the Area , coupled ss ith competitive coal sources
surround mntg t h e  Area and the’ State , have led to sharp t h at demand te) r coal anid coal output in (lie Puget
decltnes itt output itt recent years. Employment at Soun d Area will remaimi constant to the year 2020.
coal upenationts in the Area in 1964 was less than 50 lmpontami ( . but small quam o mt ies of ei livmuie ,

men. siliceous tnatenials , strontium , amid talc are produced
Pnojectii inis h ave ’ been niade for expected future autmtually iii the Puget Sciund Area. Employniemit at all

producti iiii of coal and employment by t h e  industry mines and plants producing the materials is less thau t
imi tbt e Pacific Nhir t l iwcs i  - (24 )  100 mtien , (‘ono petutmont makes (lie future nitric pro-

The maximum ratmge Ill the pmo;ec(ioiis is based dnctmont of (lie materials uncer ta mmi .
ilni a hmghi level ctf productivity that possibly could riot In the case ci t  olivine . the resource has not beemi
be attained ti the steeply pitchinig coalheds of the developed t i l  it s maximiium po te t itma l .  Ntat i s  formndrv

Puget Sound Area. Whereas in 1964 , coal output in apphicationts I or olivinte remain to be discovered , and
the Puget Sound Area was about 5.5 tonS per (lie re fr a ctory potential of olivine deserves touch
employee , the projections mtnp ly output of about 30 more research atid developutient Otan has beem i carr ied
t I l t Is  per mart by I - Minim um gm Iwt l i  predicted in out. Ohuvinie frout i the Tw uin Sisters area will mi ia mu itai ui
the study assu innes productivity of about 7 touts per mmicreas et i rates of production as the maniv poten(ial

mart for  all tuture y e a t s :  t h i e ’ tc ’ f i i i e ’ , the minim_ sm requ lrenttet its t i l t t h e  niimtera l are e’xpanided iii (lie

predictions tom coal output are rican current produc- f’tttu re ,
(mon in the Pacif ic Nhi r t h iwes i  - In t h e  absentee I if t ( It t ’ of t h e ’  few comiimiiencia l strontium deposits
dependable infurniiau toni to the contrary , it is assumed m i  I lie Uuimted States , arid the onil’, cint e iii (lie
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Northwest . is tin Fidalgo Island, Skagit Cou nty . near Means to Satisfy Mineral Needs
LaConnen. The deposit contaimis (lie two strott ( ium There is ant obvious need for plann ing and
mmuierals , ce fest i te  amid st r o t t Oant i te . in approxim iiate ly land-use matiagenient so as to provide a continuing
equal anioumi(s In past years . ore was roinied inter- supply of (lie essential miiieral commodities required
ni~ tent I~ by both underground amid open-pit by (ftc expamidiuig economy of the Puget Sound Area.
methods . and was processed by the operating The very sm all amoun( of land tteeded . coupled
compauly . Manufactuners Minerals Co . Thie crude with (lie scarcity of the mineral products being
materia l was ground to comisunier speciftcatio ns at t h e  sc)ughtt , the in flexibility with regard to sources of
comi-tpativ pIanO mu Seattle ami d marketed locally as a mineral resources , and the very great flexibility as to
c hemt imca l mo aterma l . sources and large supply of land suitable for almost

Coppe r , lead. lin e. gold . silve r , chromite . iron all other land uses , all point o t h e  need for assi gn ing
one’ . maulgautese , miierc urv , and molybdenum have 

~m hi gh priority to the mineral-resourse use of land.
bce’ ii prodtm .~e’d inte rt it i t tenif l y in small q uma i ltitm es. In Mineral resources occur in the Puget Sound
1964 . h illy a small quantity of gold was produced , Area in suff Icient quantities to supply most of the
ami d eniip lovtt ientt at all metallic minting operatiorts in atitici pated uteeds of the Area to the year 2020,
the Puget Sound Area during (lie year was less than Past experience has shown that , given the
50 men. Curtailment of gold-mining operations opportunity to do so, private im dustry can supply the
dumr iuig World Vt - a r  II . ow ing to manipower shortages mineral needs of the Puget Sound Area ,
and t he war Cif l lr t . has  hampered development of The key to (lie means for satisfying the mineral
gold resoumce s , Although (lie high cost of rehabilita- mieeds of the Puget Sound Area is the word “oppon-
(ion has prevented many mines from reopening after tunity ”. Opportunity in this case will be limited in
Wei nhd War 11, a gold subsidy program could possibly the largest degree by the wisdom or lack of wisdom
result tn some nimnes in (lie Area reopening f’or further exercised in designing amid applying the principles of
development , land-use management.

Governnient restraint , such as wilderness legisla- If the local zoning laws and Federal land
tion . could prevent development of these min eral management laws and regulations are designed and
resources in the Puget Sound Area . as the nietal lic aduisinistered so as to encourage rath er than prohibit
mineral resources have not been delimited suft icienitly mineral production , a large per cent of the mineral
to ascertain maximum or potemitial grow th. needs of the Area may be supplied from within the

Puget Sound Area.
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PART FIVE—INTENSIVE LAND USE
PUGET SOUND AREA

INTRODUCTION I he imt du s trm al c i iutt p lexes Icica ted m i  these areas often
require a supply lit im idustrmah wa te r for production

T h e  teruii “mn mt en n s ive land use’ ” cart he ch arac ter -  purposes . i tie re are other less - ‘  
~mporta mit . hut still

mzed fo r (lie purposes of th u s st umdv as those lurid a n c ’as 1- hln is ider~mb le’ ru’q uire miienits for wat l’r such as recrea-
w i t htit i t h e  Puget Souutd Area wh ich’ are e t t h ier  tioW , or t iomi , lan dscape niaim ite mtau ice . lire control arid similar
w il l  he developed ( h r  u rha t i t \  PC’ ~ O~~~OSCS. 1 he humid ite ’ n its .
use’s fal limig wit hi umi this categ or’t mm ic lude residemitial. The rtiujor adverse et ’fect on a region’s water
cot itniencia l. industrial , st reets  amu t hig hways . amid quality results fromii iut (em isive lamid use areas. Dom es-
urbani- oriem ited open s pace ’ . 1- ciunici ss uthti u i th ese broad tic sewag e’, industrial wastes , so lid wastes , stor m
categories 1)1 lau d use are a w id e’ variet y u t  differemit runoff amid sin itilar factors all couitri hu e to create
t~ pes of’ htousini g . sing le’ ittu ltm ’ lant ilv . s mn ig he-Iot severe water quality problenis. The higher ( lie popula-
dt mp lex . h i gh ,mitd Itiw rise’ apart i t ie t m ( S , new houses. ( ic lm t  ch)ncettt rati i in . t he greater (he problems become ,
condomi nimum its , c c .  Imite m is ive land use us a lso char’ ot ’(emi re quiring trenienidous sums of money for
,icteniie d li~ difte ni nig degrees u t  eleve lopmemit dem i- corrective purposes.
sities - ranging fro m an exiret nely bight deuismtv use of As lau d areas are con verted to intenisive use
han d as found in central cOy areas to a very low pumr poses , t he’ miatural draimiage system is thinowui out
den si ty use cit humid as t~iuutd in sonic iiut l~ mig of ’ halanice. T he  acne ’s of ’ asp h alt and con icrete w h ic h
suburhami amid estate areas . While (lie inten isity of latid are laid down upon the earth for parking lots , roads
use generally dimnitt ishes its distance from time ccn ttr al amid s t r ee ts ,  driveways , playgrounds. etc .,  severe ly
area increases . t h ere are ’ niati excepticimhs to t h is Imut t it (lie absorption capabilities c if t h e  area , causing
genera l sit uatiomi - areas c t  low use iutteu isi y ntear the dr amu tage aitd t’loodiuig prhi hlen’t s . The many buildimigs
centra l -area amid areas of h i gh use intensity in out ly ing thteutise lves hiave a similar limiting effect on the ability
areas . of t h e  re ittai ni i ihg opeut ar e’as to absorb the niutural

Tc i furt h er com itp licate tIme mauer , it is o f f  en maim ibt l l. I- .xpem isive artificial facilities are generally
dift i cu m l t to clearl y detennnitie wh ether mauly land required to prevem it water problem its m n intensive lanid
areas are of ant ir lte nms ive or non-inte’mis ive character. use’ a reas.
There are uim amtv vacau it parcels of hanid withiiui e’ver~- An other major problem is th at of floodin g.
urban area rauigiuig (toni intdividuah lots to large Without proper controls . intensive humid uses oftemi
acreages which , for hinie reason or antot her , have miot locate ’ in h ood plaint areas , particularly t h ose affected
yet been developed for urhami purposes. I however , by floodintg ontlv imi f ’ requeuttly - Furtherm ore , (he
t h ese vacant lamids c -aim generally be imicluded as developuiiem tt c it f lood-comitrol devices out sonie por-
intensive since tile s- will ~m Itim iiaiely he ciimrnitted to (ions of the river system may increase flood possihili-
urbuni use’ . Areas i f  perrt ianent open space’, park anid lie’s in other porimonts of (lie river system. Damages
recreati on hands , wit h inm unhurt areas , while hiavim ig resulting f’roni the emicroac himemit of urban develop-
various degrees u t  use and devekipuiient ate ’ geutera ll~ mlientt hh ui flood plamuis generally result iii a call for
considered to he a part oh the unite ’uisive ly developed expenisive amid previously unnecessary flood comitrol
areas Perh aps the niost diflicult lamids tu b c a t e ’gori/e wor ks.
are t hose liii the fringes i f  urban areas which are imi l’rom (lie pncce’dimtg discussmou i . it can he scent
t he prbic ess of t ramis i t i t i u l  to it i temis ive use . There is th iat considerat ion s of ini ensive ’ amid uses ntius play a

i h i t e t h  sunroundinug any urban area a cons tde’ra hle major role in tIme planmniittg and mattagementt of water

amount it latid which lh~is it lamid use (h izm ( Is mi part resources in (lie Pl get Soumuid Area. The rrmautner m t
rur al- ag m icuht ura h- t ’o res l and in part urhati - l i r ieTited in w h ich urban developnien( cbc du ns will great l~ aff ’ect
nature. Gem ieral l~ , the’ line cant he drawn wh e re t h e  (lie ehUihui f it ~ ittid quality of (lie region’s water
balan ce has s tar ted  t u b swi n g h b  t ime imiten is ive ’ end of ’ resource ’ . Land use phaminimig must he car et ul hy con-
( lie scale , re lated with plami ut ing for water resources as (lie

The unte um suve u se of land fiiis a signif mc u uht c’ t t u ’ct e lt ta u itt tm e\ oh land required for tuture urban purphises

ott t he water resources of a regm tin u . T lte peop le’ and its loe’~t ( ion i will he a nmmaj o r factor in det e rn iuu mmng
occ~mp~ mi i~ these land areas require considerable the qt m .i i i t it y anmd c it mal ity of w a le ’ m con sidered neces-
ammt ol mn l ( s of p i m i c ’ waie ’i ton douit’s i ie con si im ui p ( ui i u i .  s : h l s  . 5’,.l t c ’i  soure’e’s ,m ii d distrthu ( uo ui sy st e ’ mmms . flood
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control works . waste Ineatm itent facil i t ies , flow re- t ini ms . One examp le, s h own mt ‘fable 5-1 , has been
qum re ’ mne ’ mmts. amid similar factors whichi are required for developed on he basis of data availab le from a
t Ile’ ~iptmnnttni king-range use of t h e  negioui ’s water numiihe’r o f major cities.
mes t iu mn ces ,

TABLE 5-I . Mean proportion of urban land uses
Urban Land Use

A ntia~or seg m ent of t h e ’  im itensiv e lanid use Proportion of Proportion of

- - - Type of Use Tonal Land Develo ped Land
reported m t  this study us that devoted to urban or
built-up pumrposes. T h e either tmite ’lisive land use Total Developed .770 1.000
categories are’ listed as (I I railroads , ( 2 )  roadways Residential 296 .390

amid . (3) airports. Whii le these latter uses are found in I ndustrial .086 .109

urbami am e’as , a con isiderable portion~ of the area Commercial .037 .048

- . Road & Hi ghway ,199 .257occupted by them ms located mit the nont-urbami 
Other Pubt ic 153 197

portions of the Puget Sound Area. Since t h e  urban or
built-up areas constitute a major use of land . hoth in Total Undeveloped .230
terms of are - a occupied and im pact on the total lurid Vacant .207

area , a description t of urban lamid use ch aracteri stics Underwater .023
and tre n ds is considered desirable as a matte r of Source: Recent Land Use Trends in 48 LarGe A m j ~~~
intorniation. Cities , John N. Npedercorn and Edward P.R . Herle . The Rand

Corporation , Ju ne 1963.

Categories of Urban Land Use
The following categories are often uti lized in The proportions of urban land use shown above

recordinig and anmalyzing urban land use data:  are typical i f major cities amid are’ somew h at useful as
( I  ) Residential a general guide. However , it must be remembered that
( 2) Commercial smaller communities , with genera lly lower densities
(3) Industrial may vary considerably in t lle ’ir coniposition. Par6~(4) Streets and Highways cularly different are’ t h ose communities which serve
(5) Ot her Public as “bedroom” suburbs Ion large central cities amid
(6) Vac a mi t often have little ’ or no industrial areas of th eir own
Residential land in cludes both single-family and and often lim ited commercial areas. Other communi-

various types hut multi.famnily dwellings : industrial tie ’s may, because of unique circumstances , have a
tncludes both heavy and ligh t  industry ; amid coninier- very bight proportiom m of a single use in companisomi to
cia l areas include whio lesahing. retail amid service uses. other uses such as ant industry requiri umg large land
The stteets and highways category includes freeways , areas , but havinig a limited employment , requirinig
major and minor arter mals amid col lector streets ; while only small amounts of residential lamids.
“other public” is composed of a broad range of
public and semi-public uses such as schools , parks , Summary of Urban Land Use Characteristics
public huildimmgs . cenneter ies and s~milan areas. For the In a study as broad as the Puge Sounid arid
purpose’s of urban.orient’l lamid use analyses , airports Adjacent Waters Study , it is most difficult to deter-
-and railroads are inclue~ wit h the industrial cute- mine urban humid use propor (t hbm is . amtd sinimilar factors
gory, anid agricu ltural (and amid parking h its are with atny degree of precision. Therefore , the chill y
considered as vacant hand. Photographs 5-I th rough tither a ltermiative is (0 geiierahi7.e about (lie sitoat u ibm i .
5-o sh ow examp les of inten sive humid uses foun d in the Thins puc ict ’ss is - .  of course , inthiercnt ly dauigerous for
Puget Sound Area. the unwary reader. While generah izaniomis caut legiti-

mtiate (y he developed expressing proportions of urban
Urban Land Use Proportions humid use amid detisity trends , it is ntos t unlikely that

I- .ach urban area varies somewhat in thie comit~ mtma u iy , m f ally , of the communities mi the Pugc t Sotmnid
position of its lurid use proportions. However , snifh i’ Area will exactly duplicate the geticralii.ed figures.
cme n mt co nmt para hi l mty exI sts n i - tmtin ially he weeut hand Thie unhami humid use proportion figures neported
use arm artgenuier i Is in tIme various urban aud it s tnt allow h erein retied t h e  situation hound iii nuajom urban
the deveh i ipmenit oh geuie rah urhaut land umsu’ proptin- ccm m(ens . (‘ are umiust he taken in translatin g these
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PHOTO 5-1 . The Urban Sky line—Seattle , Washington.

PHOTO 5-2. hndej striah and highway uses of land .

PHOTO 5-3. t’li”,iit~’i it i i i  and i i i  I b I t  onal si’s of land.
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PHOTO 5-4. Commercial use of hand --downtown Olympia.

PHOTO 5-5. Commercial devet oprmut ’nt u f i i ~’. 
fl .. ’ ,

Seattle.
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PHOTO 5-(~. t umd m tst r na t  dev iuftu~imiienit and Mount Rainier .
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figure’s (Ii ,i discussioui of urbant izationt on a broad (lie nrm ate n ia ls available’ , ami d the large area being
regional basis. I’or exauiiple , t ime proportiommate humid e ’ xan mn u um e ’d .
use figures reported above generally um m dmcate that ~~~~ Tb me mmtten is ive lamid use of the Puge t Sound
perce’mtt u t  urban areas. ,tne devoted to somime ’ use , w h ite Study A re i h a s  occurred along t h e ’  water ’s ed ge of t h e ’
2.t perce ui is cc imisi dere’d va canmt . T h e pres e i mt stud y is Stiund arid is e’iincen ru e’d iii six major Inicutioni s .
cotte-ernie d w it h a large gc’cngra pitie’ urea c i na in m nm g w it h t u e  largest amid t it l ist com ice uitrate d intfemisive hand
various t~ pes ~iid si/es c i f  urhani places. 1mm minanty i u t  use area located in the westerm i portion of tIme
these areas the actual percentage of vacant lanud will (‘eda r-Crce nm Basinm or t h e  city of Seattle and its
he much h ig her , particular ly iii the ’ newl~ developed surroun mdiiig urban enviroii s . The other five primary
on less developed places of smaller size. (‘onive rse ly, conceni t r a t i u in ts  of intents ive humid use are located in
ot hier well developed places iii the re’glonm niiay have’ it and around the cities of Tacoma , Olympia , Bremer-
mtiuc hi snita lhen amt muu m t oh’ vacan mt la ud.  Wit himi t h e  ton , Everett and Bellinghiam (Figure 5-h , Land Use
hotm uidar mes of the cmt ~ u t  Seattle . fcir examp le , ~ Map for Puget Sound Study Area). It is in and around
recent land use im ive ’iht ciry imidm cates a vaca n t acreage t h ese cit ies w h ere c mpe(i( ioum for use of water
oh sliglm ( l~ liver 10 percent uit the tuita l city area less resources w ill he’ t h e  greatest . amid where there will be
t han half (lie average ’ , a continual pressure hon chaniges of land use , from less

Each community , no matter w hmat its size , has  immte nisive uses to more intensive uses.
certain unique characteristics which set it apart fronm
all others. These characteristics depend on the coni-
nnumn i( ie’s’ functions . h istory. geograp hic location , The Land Use
emplo~ meri t hase , cultural and e’cc)nomnic leve ls and The land use of the Puget Sound Study Area ,
sintilan factiins. when viewed itt its totality, is primarily forest lands

Gen eral urban land use proportions are’ useful w h ich anto utmts to 54 percent of the total land use of
as guidehinm es for a study as brt iad as (lie Puget Sound time Area . Consideritig the range lands and all agricul-
amid A eljucen( Waters. Time detailed plamining resulting tore ’ lantds with t h e  forest han ds as nomi- intensive lanid
from t his st umdy will require careful consideration of Use’s . i12 perce’T it ill the land in (lie Area is pre ’se nm il~
each of time cumtmmuni ties inmvo lved. heinig used for nonm-i nte’nisive purposes. The’ rural

non —agr ic tilt u re land use’ . ( 3’ hit  tIme (I) ta l can
PRESENT STATUS—TRENDS de’fj uied as an area in franisition or an area t h at does

AND POTENTIALS not have a defined promimme nce m t a type of land use .
Specifically, inte’uisive land use has been defined as

Intensive Land Uses th it ise areas wh ere’ th ere’ are nmore than t h ree houses to
Inteumsive humid use has been defined as thmose (Cmi acres , contimercial areas , industrial areas , cense-

land areas whic h are either now , or will he . developed teries , railroads anid roadways . Th us , by this defint i-
for unhurt t~ pt purposes. The lau d uses in (his (10mm , tinily 5 pencenmt of (lie’ land in t h e  total Study
categ tb ry include residential . comiirriercial, industrial Area is mmtiw developed f’or im ite imsive lamid usc . But it
and urbani-onie’uited open space . Specifically. intensive should he renneumibered that t h is 5 perce’uit is cx -
(amid use has beemu ide nmtitiee l ni this study in f t i ut r t re ’ nmme ly iuiipo rtau mt wheu t examninimig its impact upoui
maj ui n classih”m catio ns as fol lows: ( I )  railroads . (2) tIme water resource ’s of (lie area. T he intensive tumid use
rtm adwa ys , (3 )  airports antd , (4) urban or built-up. Time must be viewed as tot e of the most important immpu fs
urhant or built-up category is t he unost importam it with iii t h is study. T h e  problems of water re’sch t urces amid
regard to the an alysis of mnttensive amid use , plus ml is inilerisive lau d use’ will imicrease ml t h e  future as
t h e  built-up hanid use wl i tch i  wull have t h e ’  most population in creases amid tiew derruands are put on the
smgnii t lcant umm mpact upon the water resoumuce ’ s u t  t he (amid.
,irea. Ihie’ ufis c us s to n m m i  thus puntioun of t I~~re’por( wm l h lIlt’ Pumge ’ f Sound Study Area countai ns
be couicerned pr mm m m ~unul y wit h the unhami amid humult-up 5,404 ,32t) acres oh’ humid, 1 hits does not in clude (lie
lamiul U ses . and iuidu lrpona( ing in less d~ia mh . ct imhti i ’ e’ m i t s  acreagcs of unlamid (fres h and salt wa t em areas) which
on the ot h m e n intensive lau d l ist ’ stmh ’~n i ui m ps. The data amuunm( to over 2 ,708,000 acres wmthu nm (lie boumid-
preseuit t ’d , with nu ’gard to tIme Study Area . will he ante ’s ol the Area.  Lmumd use acreage s are reported for

re ported iii geu mer al ie ’rmii s because of the nmag nm itudc i~ t h e  Area iii Table 5 2  as h~ilhows:
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TABLE 5-2. Existing land use by types for the Puget TABLE 5-4. Rural non’agriculture land use for the
Sound Study Area Puget Sound Area (in acres) 1

Percent of R u r a l
Land Uses Acreages 1 Total “Jon - Farm River Wash Fanmsteads

Forest 7,039,1842 84% Residences Tidelands Mines fFarrnyands l Total
(angetand 106,448 1% 

169,949 12,441 17.746 38,7 18 738,854Croptand 591,513 7%
Rural Non- ~gr icutt ural 238,854 1 Unadj usted measurements correc t to nhe nearest thousandIntensive 428,330 5%

Tota l 8.402,000 100% 1hic rura l tiot i-f auni t subgrou p, cu mtta m m i unt g
170 ,000 itcm e’s , and the fa rniist ead subgrou p. conlnaln-1 Unadmusted measurements correct to the nearest thousand.
ing 38 ,000 acres . hotlm are lamids that iimav hi.’

2 Open lands normally associated with forest areas are ultimatel y classified in t Ile ’ iuitens ive amid use class ifl-
included in total forest cat Runt . Mines , svhm ile ’ t Rev ma~ or nmav nui have’
Source : Puge t Sound and Adtacent Waters Study, 1966. structures asso ciated wi t h their operationms . are defin-

itely putt mnlg tIme lam ld upomi whic h the ’ mummi ng opera .
t ions are taking place to ant im t t e mts ive use. Alt h ough

Figure 1-2 portrays (lie exustimig (ami d use pat- (lie acreage ’ dev tte’d to nu tting in tIme Puge’l Soun d
ter n f u r  ( lie Puget Sound Study Area. In vtewing this Area is small ( 15 ,000 acre ’s), t h ese areas are u i f i ~ n
nmma p, mt is easy to see that (lie vast nia~ormt y c f  the cr itical to Varic u ims m mt enmsive land uses , suc h as sup-
lammd is classified as i t t  forest use’ . It is a lso easy tO see pliers of raw materials to vanuous industries. and luir
t hat (lie intensive land uses occupy only a very small mmmat e ’ r iahs to be used itt c ui nmstru c t iott  of road s . Imonties .
percenit (5~ of t he total acreages in (lie basin ), and niaity othmer uses.

The 5 percent of the Study Area t h at has
developed into in tensive land use’s occupies 42~ ,OOO An Analysis of Intensive Land Use

acres of hand in the Area. Table’ 5-3 conmta ins t h e  land The umr haut (built-up) tumid use cant he’ exanmmum ie ’d
use f igures fu b r  (lie initeu msive humid use subgroups: hro n mm ant u itf ier po m mtt ill V1CW tt iai i has be’ent prevmui us lv

discussed. Johm ni \ . Nie’el em co rm t amid Edward F. R.
I Iu’r le have efev e’loped humid use perce ’ntta ~es by i~ pe

TABLE 5-3. Intensive land use by type for the Puget f tin umrbauii ,ed areas , frumni a st u m t fs -  th ie’~ performed omi
Sound Study Area (in acres) 1 4X large’ Amenicant cities. 1 II is felt t i t a n t hese fi gures

nmuy uio be f u m llv app licable when applied to eac h
Urban m m d ivid ual ci unniu mu um it v hot sh ould provide a workable ’Railroads Roadways Airports IBuilt-up) Total

— basis hon ~ni ia tvs is of i m h t d i h s i ’ .e’ land use types wh eni
12,695 60,964 17,303 337 ,368 428 ,330 e’xa umt iniui tg tIme total built-t ip area ci t  t h e  Puget Soumnd.

Time f’olhui wi m tg categories h ave’ been used for exam-
1 Unadiusted measurements correct no the nearest thousand. i mm h m l g h t i i e ’ i I s i V d  t im id  list ’

‘1 t ie f i rs t  fat ud us e ’ e’ .ile’guur y is Resiehe’ii-
T h e ’  two subgroups of railroads amid ruuadw a~ s 11 ,11 , W h I ch ini c h i i ete ’ s huilit sinig le-ta nnilv

comitained in Table 5.3 mumc ludc tinily t hose  ae’re’ag es amid the s - a l  uRis typ e ’s ni t nut ti l t i p it’- fan i mi tv
outside oh (lie unhanm ate - as T h e ’  m u u a dw,uvs an md dw e ’ lhi i I Rs . ani d I epi e’se ’t i!s t h e  l i ige ’sl ami d
raj l rntauf s contaj umed w it hnin (ht’ urban ;tn’ us are iii— user iii (lie in ite ’ iis ive I-amid use’ ane ’as:

eluded mum the huilt~up nun urban stihgntiup acreag es. l’ hic ’ sc ’co mi d ca legui rs is Indim si i
st f i i chm inte ’ th i c lc ’ s both li c ’ is’\ and ligh t

Rural Non-Agriculture Land ii ic h ~ist nu, - I hie t h u d  e’ :ile ’giir v is (‘onm uuiier-
MulCh iii t he antI f ui imn id mit thi s laund ruse’ cot . amn h Ins m ic l i ides w hiole’s:u l imm g . me ’ ta i t

group is tIme fc t nen ni ri nte r of mn i enmsive hand uses , thus it ami d ~ v i c . ’  Use ’s .

us heneiicnal hi include’ a hnieh ’ discussion u uf  t ime rural
nunin-agr iculture misc uit  lurid un t h is ptinhon of time 1 Niedercorn , John N., and Edw ~ d F . R . Herte , Recent
Appendix. Table 5-4 des crih e’s tIme land rise caheg (iries Land Use Trends i n n 48 Large American Cities , The Rand
nil (lie Rural ~ ou m- Agr mcu ht i mne ’ c lassih ’icahoui . Corporation , January 1963.
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( lie I i uui lit ca lt ’g u uh v uif tumid iii t i l t ’ Basini , t h ere are ’ J umsf uuuder h persons per ,mcre’ . ,‘\m I

ut huan .mi e ’,is is Sh e e t s  aui e h hl ig hucc .u s s . e ’xa t ui in iati ou u (m l a geograp h ical simiall umut such as t ite
‘I’hmt’ If (hi c .ule ’ g u u h \ is Other h’ i i bh ie - aui d c it ~ of Sc at t le . rev e a ls a puipu latuonm ele ’llsI iS u u f u is e ’ r

Is  c’ itumpc ust’tl c u t  a h mu ia eh a l ug e’ u u f  public (0 pei s tu m ls per acre ’ . Table ~~-(i s im i nl l i a mi / e ’ s (lie detisi tv
au th se ’ m ut i—p umb h c list ’ s such Is se’ Io u iul s . per acre ’ u i  Unuse lands c l a s s i f i e d  as i i m te ’ u is i i .e’ mi  imse ’
P I..” . pub lIc hul I d ihugs . cu.’mmm e’ le ’nie’s ant I
s i t i t i la i  ,uru.’ .,.~

rime’ s~~t h u c u t e ’ s  us V j~~~~~. i t ch TABLE 5-6. Intensive land use population densities
uiiC~lhihi .’s pa r k imi g leits as well Is  ut idevel- Puget Sound Study Area
uupcd .1 1  L’ . lS . Density-Persons

Al ’  i . for tIme pu irp uuse ’ i t  ur bati- Acreage in Per Acre
cir iemiteel land list’ II u a l ~ se’s, I I I  pi ts amid Intensive Intensive Land

Basins Land Use 1 Use AreaI . u i f r hh ads are inc lumuled w i t h  the’ ntdu s tr i al
C a t c ’ ciu i l  he ’ s . Nooksack 2 1 000 3.6

I .ihle’ 5 - S  det lutes t h e  urhait a m id use’ Skag it 19,000 2.8
hrezmkd i ‘55 11 I (in in te ’ uusi v e ’ tumid use’s f ’ciun ud Stit laguamish 7,000 2.4

Snohomish 36,000 4 9mit t ime ’  hut l n—u m p (in orb -ant a le ’:is. It pruiv iele ’s Cedar-Green 167 ,000 5.86
umtl ~ atm ap pr u ix im u mat i uni if laild mci cage’s Puyallup 97 ,000 3.33

to n ea ch uul t ime la u d misc e las s i l i ca t ion ts  Nisquat ly - Deschutes 19,000 3.00
uu im u md sl It ht m n t lie h u mi ht  -up stiR ‘g rcu hm p - T h e  West Sound 42 ,000 2 .9

uppr uu xit mialed humid a e i e’~ lgu.’s fun the’ t ihami  Elwha-Dungeness 6,000 3.3
Whid bey-Camano 11 .000 1.8\ l e’a Lanmel ( ‘ se ’s j f t  sbmuiv , mu m i  Table 5-5 . San Juan 3,000 094
Total Puget Sound Area 428,000 4.35

Acreages rounded to the nearest thousand.TABLE 5-5. An approximation of urban land uses in
acres for the Puget Sound Study Area

Proportion of Approximate No.
Type of Use Total Land’ of Acres Economic Activity

— -\n i’ x:uuiui lua t iu ’ Ll if t i l e ’ lau d list’ ci t (lie i’iieu.’t
les u den n iat 30% 101 ,000

Su u im nd Si tidy -\ re-a shmuit il d itic lude a brief re ’s le’W uufC.ommercial 4% 14,000
Inidustrua l 90 , 30,000 (lie e’ t ’ i it l l it it iu.’ ~h C i l % l t i es.  I mis exam u t imiatuomi si. ill pic is i de’
.)treets and Hughways 20% 67,000 ant mn us igh u I t c u t h e ’ I \ pu.’ t ut t im id use’ ss Ii Cli has hiee’ni
)ther Pub li c 15% 51 .000 crc’ .it ee l - \~u (h .1 phi~ s uc al e ’t l t  ti innme ’nt wi th l~crgc
Vacant 22% 74,000

,Ic i i ’,lt.!c’ ’, iii l u u i e ’st lam ids . it i s  eas~ t o  su.’ c’ wI t s f cime ’si

Total Bu ilt - up Areaf 100°,u, 337 ,000 p1 ,idii,. t ’ , hmi d LtS t n ’~ f c’ u u l l s h s t n mtg if (lie limmu t he ’r . ~vci ,i d -

p.ipi.’i antI uth ied pnu id hic ls induslrle’s) ss u uu l d ltui unmm as
‘Sou rce. Recent Land Use Trends in - 48 Large American ni,hI )r tu t a i ihh  I .hi , t  l i i i  Ii.’ It tdnsi ii - lii ,~i, c’s c i  . (lie Lii e’c’sl
Cities , John N, Niecjercorn and Edward F . R . Hon e, The e’nmp l ui ~ iit e ’ iIt i t i d ust t ~ us t r . u i us p ill ut  iou e’epm ipmmleii t
Rand Corporation , January 1963 w h ic h is nmuade up Li: ge I’, (it (hit’ vt mst l~ u.’olg cu im l t h ’ lc ’ x

l ime ’ e’tii~ lui’ u nue lil h i t  i llt ’se’ iwo niiajul n e’ ,u t i ’e’~ l ie’s tar
Population Density Patterns e’xe ’t’e’ds t’mi up h u i~ mn ie’ni m u all olhit’m unmanu uf .ie ’( iu~ t u g

Piupulat uimn i de ni sm t it’s are aim in uegral uniput imut o h i le h us t l  Ic’s ciillth)liie ’ I. h .
t he ,mrialv sis c u t  time present S t - a l l i s  (it inmt e ’n sive l,iiu~t misc l l— ntm ~u iu mt a c (u r i n ig c ’ u m u plc hv umi eil t i tu  I~~h3
hon the Puge’t Souumd Study A r t ’ ,i A t m examimn utati tu n c if ac e ’u n i i t t t e ’d (‘cm , i s c ’l t v . uu - t im i r ds  2 3)  cml  t o ta l  iii t h e
t ine Study Area reveals t h a t  there are —l ~5 pet s un nls per Pugc’t S um nt e l \ b c , i . ~ i mh i (lie laigt ’si part if his heimug
acre liii t h ose laumds c lass i f i ed as inm (e ’uisive m um use . f ou iu i d m u m I me c. u tc ’ iiuu rit ’s i d  trade , sc’ l \ i C c ’S , .ii mel
Pimpttha uunu u densities vary throughout (lie Study Area , g u i \ c ’ h  luuii e’ mhi . ‘llie’st ’ gi i ihi p i uigs ci t e mu ip lc is t u ie ’ i l (  teniel i i’

wi t h lie areas classut ’ie’d as mni t e n is nve mum t ime Sani Juant be’ lange m mi  ( lutist ’ ge’ u u gu, i 1 i lu ic  ,ure ’a s w h ere Ilmere i s

Basn ut hiavuuig lust under I pcrs nmui per acm e ’ , and d m 1  mm ua ; iu m t’intt c c ’ i l l l a i l u u i l  of i ip h m la ti u Tl su ch .u~ is to m i m ud u. u
t h ose lan ds classif ied as mn i te ui snv e imi t i le ( ‘edar — (, ru ’e ut t he ce’~i i i,ul p i l t i o m i  cu t OIL’ l’uget S ’ u u m ud - \ l c .u
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TABLE 5-7. Total employment in the Puget Sound forest lands. The State of Washington owns approxi-
Study Area, 1963’ mately 9% of the land, and again, a large part of this

land is forest land. Lands owned by the local
Employment governments largely consist of areas being used for

Industry (in 000$) intensive purposes (roads, parks, and other built-up
land uses). Special attention should be taken of the

Agriculture, Forest . Fish & Mining 23.7 large amount of land controlled by the Federal
•Food & Kindred Products 15.9 government and privat.~ corporations. These large

Lumber & Wood Products 19.7

~~~~~~ Allied P,oductS land holders have had an impact on the land use

_______ 2.3 patterns of the past and present , and will have a
Petroleum Refining 1.2 definite impact upon land use and land use patterns
Stone. Clay & Glass 3.8 of the future as competition for land use becomes
Primary Metals 4.1 more intense throughout the Area.
Other Non-Durable Manufacturers 15.1
Other Durable Manufacturers 86.2
Transportation, Commerce & TABLE 5-8. Land ownership by percent for the Puget
Public Utilities 40.2 Sound Study Area

Wholesale & Retail Trade 140.0
Services 144.0 Percent
Construction 41.2 Ownership of Total
Government 115.8

Total 662.6 Private 29%
__________________________________________________________ Private Corporation 19%

Underlined industries denote large water users. Federal 41%
.~tato 9%

~~Source: Economic Study of Puget Sound and Adjacent Local Government 2%
~~~~~~~~~ Consulting Services Corporation, Seattle, 1968. 

—

Total 100%

Source : Puget Sound and Adjacent Waters Study, 1966.

Urban Land Use Trends
Another important aspect in the examination The Puget Sound Area was first settled by

of the economic activities is that it provides a persons interested in the potentials offered by lum-
broad-brush knowledge of the types of industries that bering and agricultural pursuits. A number of settle-
exist in the Area , and from this, it can be determined, ments occurred throughout the area in conjunction
in genera l terms , the type of land use needs , plus a with the various lumber mills and in the form of
knowledge of those industries which are large water trading communities for the agricultural areas. In the
users, latter portion of the 19th century and the early

portion of the 20th century, there were a large
Land Ownership number of these small settlements, most of which

Land ownership can have a definite influence were occupied by around 100—200 persons. Many of
on land use patterns, and as such, has been included these small communities exist today, although many
in the examination of the intensive land use of the others are in the category of “ghost towns” at the
Puget Sound Study Area. As population grows, it will present time. Of those communities which still exist ,
be extremely important to know land ownership to their populations have generally either declined in
aid in guiding land use patterns in the future,just as it number or have stabilized over the past several
has had an influence on the land use patterns that decades. Advances in transportation and communica-
exist today. Table 5-8 shows the following ownership tion technology have tended to centralize in single
categories by percent. locations the services these small scattered communi-

Of the total land area in the Puget Sound Area , ties formerly provided their rural lumbering and
over 50% is owned by the various governmental units, agricultural-oriented service areas.
The Federal government owns 41% of the total land Intensive land use did not become a significant
in the Area , with the majority of this amount being in factor in the Puget Sound Area until recent years.
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Settlement of the Area bega n to proceed more places according to individual preferences. A widely
rap idly after the turn of the century , with major scattered urban development pattern has resulted
population increases occurring between 1 900 and f r om this movement. As a direct result of the urban
1910. Most of this earlier settlement occurred in both resident ’s movement to the suburbs , the amount of
the rural areas and within the hig h density major land converted to urban uses has increased sign itl-
urban places of the area , requiring small amounts of cantly all over the nation. The Puge t Sound Area is
land for intensive purposes. no exception to thi s general situation. Urban land

Starting just prior to World War II and acceler - uses once centered in Seattle , Tacoma , Everett ,
ating in the decade from 1950 to 1960 and from Olympia , Bellingham and other communit ies have
1960 to the present . signifi cant shifts have occurred spread significantly into their surrounding unincor-
in the development pattern of the Puge t Sound Area . porated territory in recent years.
During this time the rural portions of the area have New community incorporat ions have also
steadily lost population. Smaller urban communities occurred in signifi cant numbers around major urban
have generally shown only moderate growth and in a centers. Of the some nineteen (19) incorporated
number of cases have experience d declines in popula- communities surrounding the city of Seattle , nine (9)
tion . At the same time , the major urban centers of have been incorporated since 1945 and nearly all have
the Area have grown tremendousl y. Not only have received the bulk of their growth since 1945.
these urban centers received population from the The 1960 United States Census figures for the
rural areas and smal l communities , but they have also Puget Sound Area showed that approximatel y 75
received nearl y all of the migration to the Puge t percent of the population in the Puge t Sound Area
Sound. For example , the three largest cities in the was living in what they defined as urban areas. This
State: Seattle , Spokane and Tacoma , comprise about figure includes all the incorporated areas , plus the
48 percent of the population residing in incorporated surrounding “built-up” lands. This further exempli-
places. Cities with populations of 20,000 or more ( IS  fies the urban character of the population in the
in 1967) include approximately 67 percent of the Puget Sound Study Area.
resident population of incorporated places, while the
remaining cities and towns (252 in 1967) have about Intensive Land Use Potentials
33 percent of the inco rporated population. The Puge t Sound Area has been examined and

Major urban areas actually include a significant areas delineated to determine those land areas which
amount of unincorporated territory . These areas are would most likely be used for intensive purposes and
presently accounting for a major amount of the new which are the most likely to actually be converted to
urban growth and development. This has resulted in urban purpose at various future population levels.
the phenomenon of the metropolitan or regional This evaluation has resulted in the selection of some
urban complex containing many cities and urhani ied 75-80 townshi ps throughout the Area deemed most
but unin corpora ted te rr i t ory ,  likely to receive intensive land use development

In 1900 there were 264 .6 12 persons , or 51 .1 pressures. This amounts to some 1 .800,000 acres of
percent of the total populations of the State , residing land or approximately 20 percent of the total Study
in incorporated places , compared to 1 ,931 ,703 or Area , based on the examination of present trends
60.0 percent in 1967. The addition of some 25 projected to the year 2020, plus the suitability and
municipalities during the 1950’s as well as sizable availability of lands in each Rive r Basin to handle the
annexations , did not increase the proportion living in intensive uses.
incorporated places. This apparent stabilization is due Obviously, conversion to urban land use of this
mainly to the movement of population into unincor- magnitude would cause a significant decline in other
porated areas surrounding the large r cities, use categories. This could cause a severe impact on

As a result of several factors , chief among them the resource balance of the area particularly if
advances in transp ortation and communications tech- conversion were to occur rapidly.
nology, the movement to the suburbs has been the However , conversion to urban land uses will
major characteristic of urban development since occur over time and this will tend to alleviate many
1945. The personal automobile coupled with the of the adverse impacts. Furthermore , the develop-
telephone have made it possible for increasing num- ment pattern will be subject to a certain degree of
bers of urban residents to live in widely divergent guidance as various restraints are assumed. In addi-
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turn , the full pot ential intensive land area is likely to require that proper planning provides a base for wise
be large r than will be needed even under maximum and efficient use of the Area ’s major resources of land
development conditions within the foreseeable and water.
future . For example , a future population of 6.8 A more detailed examination of intensive land
million would require 50 townships , or over use will be done in the section titled “Present Status ,
1 ,000,000 acres , at a gross density of six (6) persons Trends and Pot entia l s ot the River Basins ” (see Part
per acre . Probable hig her density fi gures in some V I I ) .
basins coupled with a probable lower projected
population fi gure will result in a lower intensive land PRESENT AND FUTURE DEMANDS
requirement during this study time period (the
present to 2020). It seems likely that intensive land Present and future demands for intensive land
use demands will be met by the available area for use have been examined on two levels , the Area-wide
such development for some time to come. If this is level and by each basin. Projected demands for land
t he case , a certain portion of the 75-80 townships used for intensive uses were developed from materials
suitable for urban development will be available for presented in the present status section of this chapter ,
other uses even beyond the 2020 planning targe t and the population and economic trends as presented
date. Particularly, it will be possible to give significant in the Economic Appendix. From the combination of
attention to the physical capabilities of the land these primary sources, plus other selected sources ,
within these townships so that only the most suitable land use needs for intensive lands have been devel-
acreages will actually be developed for intensive use. oped for the Puget Sound Area. The Present and
It will be possible , then , to reser ve substantial Future Needs section for each of the rive r basins will
acreages for open space and other resource-oriented follow the Rive r Basin ’s Present Status sectien.
uses, wi thin  the general sphere of influence of future The Puget Sound Area—A Basis for Devel-intensive developments.

In the absence of additional specific methods opment of Trends
for guiding urban land development , past trends Lands likely to receive pressures to develop to

could be expected to continue , and most likely at an intensive land uses have been projected by the Land

accelerated rate. Howeve r , as pressures of urban Use and Development Technical Committee. This
development mount , particular ly in the Central Puge t group has projected that there will be over 50
Sound Area , some restraints on land development will townships that are likely to receive pressures for
of necessity come into force . At this point , however , development to intensive uses by the year 2020. The
there is every reason to believe that the magnitud e of actual occupancy of lands within the Puget Sound
the conversion of land to urban purposes will be one Area will depend upon a number of factors such as
of the most important factors in the development of actual densities , land use controls , soil conditions and
the Puget Sound Area. Advance planning of a high c~ pabilities , the availability of various utilities and

facilities , plus a magnitude of private and publiccaliber backed up by implementation must be accom-
plished in the very near future if the adverse impact investment decisions.
of the land use conversion is to be minimized This is The population projections that have been
particularly true with certain land uses which require developed for this stud y will serve as the primary
special sites with unique characteristics. These lands Source for projecting land needs for each of the
must be allocated to those uses which contribute the projection years. The Economic Environment Appen-
most to the total environment of the Study Area. A dix IV , in addition to prov iding the population
possible example of this type of use could be a projections , also provides employment figures to
deep-water port facility which requires specific land 2020. This data provides a framework upon which
and water requirements.  Areas with ample wa ler  various types of industrial activit ies are measured and
depth and large backup land acreages are limited iii land needs estimated.
number on the Puge t Sound , and an effort must be The materials presented in the “Present Status
made in the planning for development in the Study and Trends” section provides a foundation of know-
Area to provide for these types of facilities , ledge of existing intensive land use and immediate

The ability of the Puget Sound Study Area to land use trends that will give direction to where new
absorb a significant numbe r of new residents will facilities are developing.
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Land area available for possible expansion to t h e  Puge t Sound Area for each of the plan-projected
the year 2020 has also been examined in the “Present years.
Status Trends and Potentials ” section. This examina- fable 5-9 shows the population projection for
turn revealed a probable n ia x inui m ot 1.133.000 acres the Puge t Sound Area and for the three divisions.
of land needed for intensive land uses by the year
2020, This acreage figure has been determined by FABLE 5-9. Population Projections PSAW Area
using a six persons per acre gross density for a 1963-1980—2000-2020
population of 6.8 million by 2020. Probable higher —

density figures in some of the basins , coupled with a Area 1963 1980 2000 2020

possible lower projected population may result in a 
NOflh

lower intensive land use acreage requirement by the Division 151.000 185,500 249,900 341,500
end of the study period (2020). Thus , a certain Central
portion of the total acres available for intensive uses Division 1,603,000 2,418,900 3,882,100 6.235,500
may become available for other uses. It should be VeSt

Division 116,000 122 ,500 168,500 232,400possible to give significant attention to the physical
capabilities of the lands within each basin , and to Puget Sound Area

develop only those lands best suited for intensive land Total 1,870.000 2,726,900 4,300.500 6.809,400

uses. Possibly this will allow for large amounts of land
to be left in reserve status , and available for such uses From Table 5-9, it is easy to see that the
as open space and other resource-oriented uses, greatest population growth will occur in the Central
within the general sphere of influence of future Division for each of the projection periods.
intensive developments. This approach of providing The Central Division will receive an increase of
open space and resource -oriented uses within the 4,6 million people by the year 2020. This increase
areas of intensive land use will assure the people of will come in increments of 815 ,000 by 1980;
the Puget Sound Area a continuance or improvement 2 ,200,000 by 2000; 4,600,000 by the year 2020. It
of the living environment they are enjoyin g at this follows that the greatest demands for land conversion
time in the year 2020. to intensive use will occur in the Central Division.

Population densities and land use configura- The growth and need for new lands for inten-
tions should be projected to fit the suitability and sive use wil l be much less spectacular in both the
capabilities of the lands they are located upon. North and West Divisions , where population is cx-
Special care must be taken to assure that intensive pected to double by the end of the projection period
land uses are located on those lands where flooding of 2020. Much of this projected growth will be in ,
problems do not exist , where soils are suitable and and adjacent to , the existing centers of population.
capable of supporting such uses, plus in those areas In total , there will be a need for providing land
where sewer systems are not available , that soils are area for 4,939,400 more people by the year 2020 in
suitable to handle septic tank systems. Figure 5-I the Puge t Sound Area. Trends indicate that an
shows those lands within the Study Area that have additiona l 705 ,000 acres of land could develop to
flooding and drainage problems. An examination of intensive uses, projected on the basis of an intensive
thi s map reveals tha t much of the land within the land use density factor of six persons per acre
Study Area has minor to severe restrictions placed throughout the total Puget Sound Area. This density
upon it for intensive uses, because of these flooding factor will vary fro m basin to basin. For the total
proble ms. Study Area , this will provide a low enough density

For projection purposes , the Puget Sound Area factor to assure that ample lands are available for all
has been broken down into three divisions as delin- the intensive land uses, including the large industrial
eated in Figure 5-2 . The divisions are different users, open space recreation uses, and a wide range of
enough in population characteristics and economic residential uses. This relatively low density figure also
activities that they should be examined individually, takes into consideration , where densities per acre are
and then projections developed for total area , from much greater , that there will be ample land for
the divisional picture . A composite of the three recreation areas and greenbelts , centrally located
subareas has been done to gain the total picture of work areas , and other facilities at close proximity.
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Table 5-10 shows an approximation of a de- standpoint of existing projections , close tabs should
tailed breakdown of the various types of uses be kept on this area to assure that the area is growing
contained within the intensive land use category to as projected , and to re-evaluate and up-date projec-
the year 2020. It must be stressed that these figures tions if the area should “blossom” during the
are approximations and should only be used as projection period.
indicators of land needs to those concerned. Industrial land needs for the year 2020 will be

approximately 10 ,000 acres. If a “deep water ” port
TABLE 5-10. Intensive land use projections by type facility with a large acreage backup facility is devel-
for the year 2020 (in acres) oped in the Northern Division , there may be a need

to double the industrial land needs requirement.
Proportion 1.and Use An examination of the Central Division ’s pro-

~~~~~~ 

~~~~~~~~~~~~~~ jected expansion of population , economic activity,
Types of Uses Lands tin acres) and intensive land use is almost synonymous with

that of the total area , as 90% of the area wide
Res,d.ntial 39% 441,000 activity, (population , economic, etc.) will be taking
Commercial 

~~~~~~~~~~ lace in this DivisionInd ustrial 11% 125.000 .

Streets end Highways 25% 83,~® Agriculture will have its greatest decline in the
Other Public 20% 226,000 Central Division where over 30,000 acres will be

Total ~~
‘ 

~~~~~~~~~~ 
converted to intensive land uses by the year 2020.
With the tremendous demands for lands for urban
uses in this area , and the existence of no workableSource : For proport ions see Table 5.1. .methods available that will provide a vehicle for
preserving large acreages of land in or near the urban
areas for agriculture uses or other open area uses,

Industrial Activities zoning of agricu lture lands has proven to be only a
Industrial land needs will be examined through short term method of preserving these lands in their

the use of the economic projections found in the agriculture use . Tax incentive s as a method of
Economic Appendix. Projections have been devel- maintaining agriculture lands , is an often “talked
oped for the total area and then for the division level, about ” method , but has had very little use in this
An examination of existing and projected economic country. Another method of preserving these lands in
activities will be discussed on the following pages to agriculture or open spaces would be for the “Govern-
provide a foundation of knowledge in which to ment ” to buy the development rights of these lands,
substantiate land needs for industrial uses found in but the problem here is that the various levels of
the intensive land use category . government do not have the resources available to

The big growth “industries” in the North undertake a purchase program that would be mean-
Division will be aluminum , primary metals, pulp and ing ful. Thus , for projection purposes, and to be
paper , and government. A large part of this increased realistic , it should be said that much of the agricul-
government employment will be associated with tural lands that are adjacent to the growing urban
higher education , or the continual growth of Western areas in the Central Division are now , and will be in
Washington College . The projections prepared for this the future , converted to urban or intensive land uses.
Division will require close scrutiny throughout the The big growth “industries ”, and the term is
period of the plan , as this area may have a much used loosely, in the Central Division will be transpor-
large r growth than has been projected. There are a tation equipment , construction , machinery, trade ,
number of factors that may have a tremendous finance , insurance , real estate and services. Noticeable
impact upon future development in this area Some declines in economic activities will be felt in lumber
of the factors which may alter the projections are : and wood products , and in agriculture products
waterfront resources amenable for developing inter- where the land squeeze will take its toll ,
national and intercoastal trade; near proximity to the Major growth strength within the West Division
fast .growing metropolitan area of Vancouve r , British will be drawn from the pul p and paper products
Columbia ; and the many amenities that this area has component of the forest products industry . Growth
to satisfy a growing tourist market. Thus, from the will demand additional industrial lands. Other growth

5-14



factors in the Division will be the new four-year State resource’ limitati ons , increased productivity per
college which will have a major impact on land use person and loss of land to other uses.
change in the Olymp ia area. A third area of strength Table 5-1 I summarizes the emp loyment by
for growth in this Division will be in the tourism , industry for the years l963 , l980 , 2000, and 2020.
recreation and second-home fields. This clearly shows those industries that will have the

The Western Division land use needs could greatest growth , and it provides an insight into the
change drastically if a bridge should be placed across types of land use needs that will be required to
the Sound, linking this area with the populous accommodate the new industries over the next 50
Central Division. The change in land use that would years.
be experienced would be a large increase in land use The projected intensive land needs expressed in
for housing rather thaii industry relocating to any this chapter are “gross” enough to be all inclusive .
degree. Of course , the impact of a brid ge will be These projections will provide ample lands for such
highly influenced by its location and the amount of new uses as nuclear powered electric generating
tolls that are levied. If , and when , a bridge is plants , deep-water ports with large acreages of back-
constructed across the Sound , the population , and up industrial lands , plus other large land users that
the land use needs, will have to be re-evaluated. may exist in the foreseeable fut u re .

in viewing the total Puge t Sound Area to the
year 2020 , it can be said that industrial growth will Summary of Projections for the Puget Sound
have its largest gains from the transportation equip- Area 1980-2000-2020
ment industry. Other sources of growth will be in the Projections to the Year 1980—The highlights of
pulp and paper industries and a wide range of future growth to 1980 are summarized as follows:
manufacturing industries. Lumber and wood indus- ( I )  Population is projected to increase by
tries , along with agriculture-oriented industries , are approximately 856 ,000 to 2 ,700,000 persons in the
projected to decline in employment because of Puget Sound Area.

TABLE 5-11. Present and projected employment by industry 1963-1980—2020-2020 for the Puget Sound
Study Area

Employment E mployment Emp loyment Employment
I ndustry 1963 1980 2000 2020

A~~iculture . Forest . F ish & Mini ng 23,700 18,200 13,500 11.000
Food-Kindred Products 15,900 19,500 22.900 25,600
Lumber-Wood Producti ’ 19,700 8,300 2,800 900

(17,000) (14.700) (12 ,600)
Paper-Allied Products 1 9,400 14,700 15,900 12,400

(10,300) ( 10,900) (9,300)
Chimicals 2,300 1,900 1.400 1,000
Petroleum Refini n g 1.200 1,300 1,400 1.300
Stone, Clay . Glass 3,800 5,000 6,500 8,000
Primary Metals 4,100 7,300 8,700 9,900
3ther Non-Durable Manufacturi ng 15.100 19,700 25,200 30,900
)th er Durable Manufacturing 86,000 175 .700 380,700 787,400
Transportation , Communications. Public Utiliti es 40,200 36,200 29,700 23,300
Wholesale, Retail Trade 140,000 202,600 292,300 402,400
Services 144.000 230,100 388,800 627,300
Construction 41,200 54,500 70,500 87,201)
Government 115,800 178,100 275, 100 405,800

Study Aria Total 662.600 973,100 1,535,400 2,434,500

Employment in par.ntheies reprilenta protections made by the Forest Service , U.S. Dept. of Argr iculture . which were
available after th, completion of th. inpu t .ou tput study.

Source: E conomic Study of the Puget Sound and Adjacent Waters , Consulting Services Corporation , 1968.
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(2) Employment will increase to approxi- Projections to the Year 2000 -The highlights of
mately one mi’lion jobs. growth to the year 2000 are summarized below as

(3) Gross Regional Product will double to I I  .4 follows:
billion in 1963 prices. ( I )  Population is projected to increase to

(4) Gross Regional Product per person will be 4,300,500 persons , an increase of 2 ,430 ,500 by the
up some 34 percent ove r the 17 year period. This will year 2000.
correspond very closely to the U,S. past history of (2) Employment in the Puget Sound Area will
increases in Gross Nati onal Product per person. approach 1 ,535 ,000 by the year 2000.

( 5 )  In terms of percentages , the North DiViSiO n (3) Gross regional or area-wide product will
is projected to show the largest increase in economic increase five times in 1963 dollars.
activity with aluminum , petroleum refining and edu- (4) The Division growth will continue in a
cation industries leading the way. similar pattern to that projected for 1980 , with ove r

(6) The present economic upsurge in the 90 percent of population and economic activity
Central Division will continue with aerospace leading being concentrated in the Central Division .
the industrial activity. ( 5 )  This increased population and increased

(7) The West Division ’s growth , although economic activity will require a need for an addi-
slightly less than the Central ’s rate , draws major tional 405,000 acres of land over the 1963 land
strength from the pulp and paper, and food and acreage for intensive land uses. The large growth area
kindred products industries, will be in the Seatt le-Tacoma-Everett metropolitan

(8) The increased population and economic areas.
activity by 1980 will require an additional 142 ,700 Proj ections to the Year 2020~-The highlights of
~.j es of land to be converted from “farming” and growth of the Puget Sound Area to the year 2020 are
forest uses to intensive land uses. This includes land summarized below as follows:
needs for all intensive uses, including industrial , ( 1) Popu lation will pass 6.8 million persons ,
residential, commercial , roads , etc. The largest part of which will bring about the creation of Pugetopo lis.
this increase will be located in the Central Division (2) Gross Regional Product in 1963 dollars is
where 8 1 5 ,000 persons of the total 856 ,000 Puge t projected to be more than 63 billion dollars.
Sound Are a increase will be located. This means that , (3) Employment will approach 2.4 million
of the 142,700 acres of additional intensive land use , persons.
135 ,000 acres will be needed in the Central Division. (4) Gross regional product per person is antici-
It is here where the most immediate planning must pated to climb to over the $10 ,000 mark representing
take place, if we are going to be able to cope with this a compounding growth rate of about 2.0 percent per
large increase in intensive land uses, and maintain a year over the 1963 base.
high quality living environment. For the Central (5 )  Largest growth is projected for the Central
Division the conversion of lands to intensive uses, and Division where the population will grow to ove r six
the large influx of people will be magnified for the million people. The population in both the West and
years beyond 1980 , and , if we are unable to cope North Divisions will double from the existing 1963
with the various planning prob lems that  confront us population. Both of these areas may have large r
to 1980, there is l i t t le hope of mainta in ing  the Puget population increases , depending on a number of
Sound Area as a “desirable ” place to live by the turn public and private decisions which would result in
of the century . greater growth for these areas. An example of such a

The pattern of the use of land for future years public decision would be the building of a cross-
may very possibly be determined in this period. Great Sound bridge , connecting the Central Puget Sound
savings to all concerned may be possible in future Division and the West Division.
years in development . construction and even mainten- (6) By the end of the projected planning
ance of our urban areas through the planning that is period (2020) there will be a need for an additional
done in this period. This will requir e suitable re- 600,000 to 700,000 acres of land for intensive use , A
straints on development in problem or high hazard breakdown of the intensive land use category would
areas , restraints on scattered development , plus high reveal that approximately 40 percent of this land
leve l and careful detailed planning at the local level , would be utilized fcr residential development , high-
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way and roads would consume another 25 percent , located to the people who work in the industry , plus
and commercial industrial and public lands would they must not distract from our living environment
consume the remaining 35 percent. A rough approxi- by causing air and water pollution , unsolvable traffic
mation of industrial land use needs for the year 2020, problems , etc., etc.
based on 1963 percentage land use figures , shows The projected lan d use figures contained on the
there will be a need for at least 125 ,000 acres of land. previous pages should be used only as indicators of
Care must be taken ove r the next fifty year to assure land needs. As technolog ical advancements change
proper locations for all land uses within the “Great our living patterns , demands for lands will change ,
Scheme” of development. This will be particularly arid there wil l be a necessity to re-evaluate the
true for industrial lands , as they must be properly projections contained within this Appendix.
located to fulfill their production needs, be properly
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PART SIX—FUTURE LAND USE
PUGET SOUND A REA

Future land use for the Puge t Sound Study oped carefully from its natural condition so that
Area has been discussed in detail in the preceding irr eversible changes are not induced in critical areas
sections of this Appendix. In this section, future land needlessly , or without  full considerat ion of the
use has been examined wit h in the framework of consequences. A detail ed analysis of the land char-
bringing each of the four major land uses into a acterist ic s can be found in Appendix XIV , “Water-
common spectrum of analysis and determinat ion of shed Manag ement ,” and in the special exhibit  report
needs from the vast amount of materials gathered in ti t led , “Soil Interpretat ions for Wate rshed Manage-
each of the preceding chapters dealing w i t h  each of ment and Land Use.”
the spe cit i c uses . From the analy s is  and detern i ina-  Proper use of the land must be practiced for all
t ion ul land needs . gen erahi ed land use pat terns  the four major land use classifications. Agricul ture
were develope d. These are grap hically i l lus t ra ted  must practice conservati on , wi th  proper cropping of
showing the fu ture  land needs for agr icul ture , forests , the lands , proper irrigation practices , and the use of
minerals and intensive uses for the vea l  2020. those lands which arc suited to agriculture pursuits .

Forest management must be practiced so as to
maintain the forest land at a high level of pro du ctio n ,

POTENTIAL LAND USE and to assure the maintenance of the watersheds
which are located in the forested areas . Proper mining

Physica l Capabilities of Land practices must be followed to assure that  the land is
Some lands within the Puge t Sound Study Area not permanently scarred , a nd to assu re t h at t he

are not suitable for some uses. Land has its special streams and rivers are not polluted b y improper
characteristics such as mantle stability, permeability, mining practices or by the refining process. Misuse of
water-holding capacity , vegetative cover and topo- land has been the worst in those areas which are
graphy , thus proper considerations must he forth- classified as intensive in use and which are located in
coming when man attempts to alter the lands. Lands the suburban areas. Here , precocious development has
vary widely in their ability to accept development caused drainage problems , sewerage and pollution
from the natural condition to more intensive use by problems , an unnecessary reduction of the prime
man. Some areas have the ability, or capability to agricul~ura I land , an uncontrolled reduction of the
accept given changes with minimum damage to the mineral resources , and to a lesse r degree , a reduction
stability of the mantle or to the hydrolog ic cycle , in the amount  of forest lands. Lands which arc
Other areas are critica l , and development of these presently developed fur intensive uses represent the
areas may result in widespread damages within and greatest challenge for planning for a desirable environ-
outside the area caused by sediment movement , ment. Throug h the efforts of an organized planning
flooding, and swamping. Each developed area has ef for t , assurances can be forthcoming that land will
certain minimum needs for treatment and mainten- not be misused and tha t  development will take place
ance in order to allow continued use in the developed on those lands which arc best suited for intensive
situati on. purposes , and not at t ire expense of the other land

When man develops land for his special pur- uses.
poses he attempts to change the l and.  i l ls  abilities to Suitability of much of the land for a variety of
do this easily are steadily increasing. i - .ar thm o ving uses, poiilts out the need to plan for the proper use of
equipment removes the natural cover and makes all lands. There is no great need to  disp lace vast
limited changes in the topograp hy. Highways and amounts of the fertile river valleys from agriculture
other transportation facilities change the location of uses of the land to intensive land uses , nor is there a
major land uses wi th  regard to population centers , need to have a competitive race f or  the land along the
Other changes modify the climate to a limited degree Sound between the industrialist and recreationist as
by irri gation , or cover the land with pavement and there is amp le land for both uses to expand in the
roofs. Good judgement dictates that land be devel- future if wise p lanning takes place at this time .
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Spatial Distribution of Land Uses base to assure the area a continuance of large
Land use data has been gathered for each of the acreages in productive forests .

fol lowing f ive  classificati ons : croplands . rangeland , Mineral resources , while they require a very
t rcst  lands , rural no n -agricu l tural  lands and intensive small amount of land acreage , are important  to the
or bui l t -up  lands. This data has been examined and economy of the area. The actual sign ificance of the
ref ined into tour areas of concern for analysis mineral resources in the Puge t Sound Area will be
purpos es arid has been reported in detail  in the influence d primarily by the national policies of prices
pr cce ding four chapters on agriculture , forests , paid for minerals , and the costs and needs of the
minerals , and int ensively used h and.  The rural non- minerals. Accessibility to many of these mineral
agricul ture land use has been examined within  the resources will also have a determining factor of
fram es~ ork of how it affects the agricultural lands , whether they will be developed. Mineral reserves such
forest  lands and intensivel y used lands. Mining,  a as gravel must he maintained near the urban centers
sub-c ategory of the rural non-agr icultural  classifica- to provide raw mater ia l s  to the various construction
ti t i r l . has been examined in detail (Chapter 4) because industr ies .
of its existing and potential  economic impact upon Intensive land uses are primarily on the low-
the Study Area . The spatial distribution of present lands along the Puge t Sound , with the major portion
land uses for the Puge t Sound Area is shown on being located in the central portion of the Puget
Figur e 1-2. Sound Area within the Everett-Seattle-Tacoma urban

The agricul tural  lands in the Puget Sound Area complex. This trend will continue throughout the
are found primari ly on the flood plains of the rivers planning period with a major portion of the new
that  flow in to  the Puge t Sound , and on the low population settling in the central portion of the Puge t
plateaus and bench terrace lands where soils have Sound Area.
been of a qual i ty  to sustain farming. Much of the The compatibility of land uses requires good
agriculture lands are located near existing corn- planning. There are amp le lands to provide locations
munities and urban areas , and trends show these lands for all land uses. Intensive land uses will continue to
are receiving continual pressure to convert to inten- expand outward from the various urban and corn-
sive uses. munity centers infringing on existing agriculture and

The location of the forest lands can be defined forest lands. Selective processes for the development
into four major categories with their location being of intensive uses must be more critical than they have
deter m ined by the elevation. Woodland and woodlots in the past if urban development is going to be
are primarily those scattered stands of forests properly located , and not be a detriment of the other
adjacent to the Puge t Sound and inland valleys. This major uses. Recreational and industrial uses must be
is the area that was first logged in early history and is dealt with on an equal basis , especially those that
now being put to agricultural , urban and other uses. require waterfront locations. A properly conceived
The principal forests are those areas which extend plan for the Puge t Sound Area will provide ample
upwards from the lowlands along the foothills and waterfront lands for both uses, and in many in-
spur ridges of the Cascade and Olympic Mountains stance s, if proper development takes place , industr ial
and range in elevation between 500 to 4000 feet. The and recreational uses can exist side by side.
principal forests contain the bulk of the area ’s
com m ercial t imber land and are the source i if  80
percent of the annual harvest. The other two clas- F U T U R E  LAND NEEDS
sified forest areas are the uppe r forest and alpine
forest which are found between 3000 and 6000 feet Future land needs have been projected for the
and 6000 feet to the crest of the mountains respec- major land uses discussed in each of the previous
t ive ly~ The forest lands are of limited value in both of chapters within this Appendix. The Work Groups for
these areas , but are valuable as a recreation resource , each of the chapters have examined the needs for
Ownership patterns have had a definite influence on each of the land uses and have projected these land
forest lands in the past , and will in the future . Large needs through the year 2020.
corporate owners , the federal government and , to a The agriculture Work Group has defined a need
lesser degree , the State will provide a large timberland of 525 ,000 acres of land for crop land purposes by the
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year 2020. The 52 5 ,000 acres of land are deemed 653 .400 a cres i t  ar id for  intensive use under land use
necessary to produce the area ’s share of foodstuffs pa t te r  i i  B.
t hat will  he needed at this pr oj ection period . For  To f u l f i l l  th e la n d n eeds for intensive uses to
this sector to mai n t a i n  i t s  proport iona t e shar e of the year 2020 . will  require a reduction in the other
food and fiber p roduc t i on  ri 2020 . f a r m  pr oduc- land uses . To maintain a desirable environment will
non in t he Puget Sound Area must be increased as requ ire tha t  a hig hly developed planning process be
follows: forage amid small grain increase 120 percent continued in some areas and be forthcoming in others
field crops increase 264 percent; vegetables increase to meet the demands of guiding the development on
255 percent; berries increase 158 percent ; nursery to those lands which are best suited for intensive uses ,
products increase 264 percent ; and forest products and is the least detr imental  to the lands presently
increase ISO percent. To obtain these increases in being put to the other uses. Special efforts must be
agricultural production will necessitate install ing made to preserve forest land , agriculture land , and
drainage , irrigation and providing flood protection provide tor  open s space near the in tensive  land use
measures , and by improved technology , crop varieties areas or urban are a s .  The projec ted a l te rna t ive
and other means. This increased agricultural produc- land use patterns for the Puget Sound Area show the
tion will have to occur , handicappe d with the conf iguation of land uses that  may develop by the
problem of a reduce d land base on which to grow year 2020. The subsequent paragraphs describe these
these products. a l i c r ia t ive  genera liied land use patterns.

The Forest Work Group has determined a need
of 4 , 158 ,400 acres of land to meet forest products
needs by the end of the planning period. The acreage PROJECTED ALTERNATIVE
requirements have been developed on the basis of LAND USE PATTERNS
conservation measures being practiced , economic
processes remaining similar to those used to project Alternative land use patterns have been devel-
needs , technological uses of wood products being oped based on two major premises for the Puget
similar to those that exist today, and a hi gh level of Sound Area; the first being the density factor and the
management being realized. The land base . and second being public investment in a cross-sound
existing conditions and trends indicates a yield of brid ge and a bridge to Whtdbey Island . Alternative
about 345 million board feet by 1 980 , 386 million hand use patterns A and B were developed by using
board feet by 2000, and 408 million board feet by two different densities to determine how this would
2020. affect the use of all land in the area by 2020.

No acreage figures have been projected for Alternat ive hand use pattern C is actually alternative
minerals to the year 2020 because there is a very land use patterns A and B re-examined in the lig h’. of
small need for land acreage for this  use , plus the the possibi l it r es of bridge s being built across
scarcity of minerals and their location dictate where the Sound and between the mainland and Whidbey
the mining operations will take place . The flexibili ty Island. This would not bring about a large r popula-
as to sources and large supply of land suitable for t ion in the Puge t Sound Area hut  would cause a
almost all other land uses , dictates a high priority r eshuftling of the location of the population and
being placed on the mineral-resource use of land,  consequently the location of intensive land uses. The
since it is actually such a small part of the total ,  construction of the bridge s will increase inten sive

The population will increase to ove r 6.8 million land use acreage s in the Whidbey-Camano and West
people by the year 2020 , and this will mean a large Sound Basins , but consequently would result in
increase in the land acreages required to meet the decreases in intensive land use acreages primarily in
needs for intensive land uses in the Puge t Sound Area. the Snohomishi , Cedar-Green and Puyallup Basins.
After an examination of the various land use require- Four alternative land use patterns have been
ments for each basin , density figures were increased developed in this Appendix to determine what
from 6 persons per acre as discussed in the previous various future public and private influences may have
chapter to 7 persons per acre (land use pattern A) and upon the use of the land in the Study Area. Many of
10 persons per acre ( land use pat tern  B .  This will  t he Committees preparing the other Appendices have
result in a need by the year 2020 for 955 , 100 acre s of primarily made their projections of future needs on a
land for intensive uses ut id er land use pa t t e rn  A and basis of present trends extended to the year 2020 , or
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for the develop ment of a land use pattern simil ar to Land use patterns expressed in pattern A will
a l ternat ive  lan d use pa t t e r n  A ~ described in t h is have a signif icant impact upo n the reducti on of the
App en sdix. agricultural land in th e Puge t Sound Area. Much of

At t he small scale necessary for ma p inclusion the prime agricul tural  lands in the Puya llup and
in the te xt , all four land use patterns appear similar. Cedar- Green Basins will be consume d by intensive
Therefor e , ont the maps for hanoi use pat terns A and land uses. To a lesser degree , there will also be

C 2 . Fi gures h-I and 6-2 have been included for review intensive land use expansion on to the historic flood
in the text ,  p lains (the agric ul tura l  lands) in the Nooksack ’Sumas.
Alternative Land Use Pattern A Skagit-Samish . and Snoho mish Rive r Basins. The total

Alternative land use pattern A is a projection of reduction of agricultural lands will be 143 .000 acres
the present patter n of land development . extended to by 2020. A breakdown by basi n of those areas where
the year 2020. The land use pattern has been land conversion will take p ace is shown in Table 6 -I .
develo ped using a density factor of 7.0 persons per This table shows that a substantial amount of the
acre as compared to the present wh ich is 4.35 persons land conversion taking place in the next fifty years
per acre. will occur on lands that  are presently in the process

The rationale behind the density factor used to of change to intensive use , or on those lands now
deter mine intensive land use needs for a population classified as rural non- farm.
of 6.8 million persons by 2020 is that the present Forest lands will be reduced by some 23 1 ,000
mode of living will not change greatly throug h the acres (Table 6-I), a substantial amount , but will ha ve
years . with industrial uses demanding large tracts of lit tle effect upon the wood products industry as most
lan d , residential use will continue as a large land user , of the forest lands projected to be developed to
and there will be a continued demand for a wide intensive uses are found irs the small tra ct ownerships,
va riety of urban uses such as parks , schools, etc. It is and are not considered pri me forest land. The major
felt that people wi ll continue to demand single family portion of the forest industry production in the
homes with their large surrounding private yards , thus future will come from those ownershi ps. The basins
keeping densities of land development similar to what which will have the largest acreage reduction in forest
they are today.

TABLE 6-1. Summary of lands displaced by int ensive land use by the year 2020. Puget Sound and Adlacent
Waters Study—land use Pattern A

Acres of Land Disp laced by Intensive use by Type
Population

Present 2020 Rurat
Non- Crop Range- 20201

Basins Acre s 2 Dens ity Ac res3 Density 4 Forest Farm lend tand Totsis 3 tin 000’sf

Nookaaclc 21,000 3.6 43,300 4.0 14,000 1,000 7,300 0 22,300 168.7
Skagit 19,000 2.8 34,300 3.5 8,000 0 7,000 300 15,300 118.2
Sti tt aguamish 

~~~~~~~ 
2.4 19,000 4.0 8,500 300 3,200 0 12,000 77.8

Snohomush 36 000 4.9 118,000 6.0 22,000 12,000 48,000 0 82,000 780.3
Ceder-Green 167,000 5.85 313,700 12.2 77,000 32,700 36,000 1,000 146,700 3,816.3
Puyailup 97,000 3.33 225,000 5.0 44,000 53.000 27,000 4.000 128.000 1, 157.7
Nlsquatty-Deschute s 19,000 3.0 35,700 4.0 4,000 10,000 1,700 1,000 16,700 146.5
West Sound 42,000 2.9 122,700 3.5 46,100 26,300 6,300 2,000 80,700 432.7
Eiwt’ua-Oungeneas 6,000 3.3 15,000 3.8 3,000 3,000 2,000 1,000 9,000 56.6
Whidb.y-Camano 11000 1 .8 24,800 2.0 4,200 4,200 4,200 1.200 13.800 49.5
Sin Juan 3,000 0.94 3,600 1.5 200 100 200 100 600 5.1

TOTAL 428,000 4.35 965,100 7.0 231,000 142.600 142,900 10.600 527.100 6,809.4

Puget Sound and Adjacent Waters Study, 1968.
2 Puget Sound and Adjacent Waters Study, 1967.

Estimated land uae acreages rounded to nearest hundred,
~ Population densities for the intensive land usa areas devetoped by the Land Usage & Development Technic at Committee ,
1967.
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lands will be the Snohomish , Cedar Green , Puyal lup evident in the future . Over a third of the projected
and West Sound. future development of intensive land uses will take

The disadvantage of pattern A is that  it place on those lands now classified as rural non-farm ,
requires large acreages to be converted to intensive which are generally considered a forerunner of
uses, which results in large reduction in all other land intensive land uses. Of the 225 ,400 acres of hand
uses. With a low density of population , land costs will deemed to develop to intensive uses (Table 6-2),
be large per acre , and this cost will be a direct cost to 80,700 acres wil l be on those lands now classified as
the people , both through higher cost for development rural non-farm.
of the land , and for the need for high taxes to be paid Forest lands wil l be reduced by 98,000 acres.
for the higher cost of services. This will be primarily on the marginal forest lands or

small tracts near the existing urban centers. Agricul-
Alternative Land Use Pattern B tural Iat~ds or croplands will be reduced only 44,600

Land use pattern S has been developed within acres , with a large portion of the change being found
the framework of more than doubling the population in the Cedar-Green Basins where changes to intensive
densities by the year 2020 , over what they are today lan d use will be the greatest. Alternative land use
in the Puge t Sound Area. The philosophy for new pattern B will promote the maintenance of the forest
development in this proposed land use pattern is to and agricultural lands at acreages similar to those that
promote greater use of lands already in intensive use , exist today, thus providing the Puge t Sound the
plus an increased density of development and people ability to maintai n its agriculture and forest produc-
on new lands that will be developed for intensive use . tions at the levels at least as great as exist today. In
This higher density of population will result in fact , it is probable that agriculture and forest produc-
300,000 less acres of land being converted to inten- tion will increase per acre as new technology is
sive uses than required in alternative land use pattern developed, new lands are put under irri gation , and
A. other advancements are made , thus allowing this area

This land use pattern has been developed with to produce a large r share of its agriculture and forest
the objective being to guide new intensive land uses needs on less acres of land.
to those lands where trends show development is Another ben efit that will accrue through the

TABLE 6-2, Summery of lands displaced by intensive land use by the year 2020. Puget Sound and Adjacent
Waters Study—Land use Pattern B

Acres of Land Displaced by Intensive use by Type
Present 2020 Rural Population

Non- Crop 20201

Basins Acres 2 Density Acres3 Density4 Forest Farm land Pasture Totals3 (in 000’s)

Nooksack 21,000 3.6 29,800 5.5 4.900 600 4,300 0 9,800 168.7
Skagit 19,000 2.8 23,600 5.0 1,500 300 2,700 100 4,600 118.2
Stiltaquarniah 7,000 2.4 12,700 6.0 4,000 600 800 300 5,700 77.8
Snohomish 36,000 4.9 87,000 ao 22,900 19,000 9,100 0 51,000 780.3
Cedar-Green 167,000 5.85 232,100 16.5 30,800 14,300 19,400 500 65,000 3,816,3
Puy all up 97,000 3.33 144,200 8.0 20,500 22,000 4,200 500 47,200 1,157.7
Nisqually-Deechutes 19,000 3.0 23.500 8.0 1.300 2,700 300 200 4,500 146.5
West Sound 42,000 2.90 71,000 6.0 6.800 19,200 2,900 200 29,100 432.7
Elwha-Oungeness 6,000 3.3 10,800 8.0 2,700 900 900 300 4.800 566
Whidbey-Camano 11,000 1.8 14.100 3.5 2.500 600 0 0 3,100 49.5
San Juan 3.000 0.94 3,600 2.0 100 500 0 0 600 5.1

TOTAL 428,000 4.36 652,400 10.4 98,000 80,700 44,600 2,100 225,400 6,809.4

1 Puget Sound and Ac~acent Waters Study, 1968.
2 Puget Sound and Adjacent Waters Study, 1967.

Estimated land use acraages rounded to nearest hundred.

~ Population densitie s for the intensive tend use areas developed by the Land Usage and Development Technica l Committee ,
1967.
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development of ti t e land use patterns expressed in Land Needs for the Yea r 2020
alternative land use pattern B is a saving in dollars to In each of the pr erevi ous chapters dealing with
both the priv ate and public seCtors of the economy, a major land use , the examination and analysis has
throug h (lie reduction of ins ta l la t ions  of u t i l i t ies  such developed a minimum acreage figure needed to satisf y
as water , sewe r , power and a savings on other public lan d requirements for a population of 6.8 million by
services, the year 2020.

The question that  must be raised at this point i~; The Agriculture Work Group has defined a need
whether it will be feasible to deviate from the present of 525 ,000 acres of land to satisfy cropland require-
trends , increase densities , and only develop 225 ,400 ments by the end of the planning period. Presently,
additional acres of land to intensive uses. To gain a there are 592 ,000 acres of land being put to
program that  would promote hig her population den ’ agricultural cropland uses. Thus , a reduction of over
sities and consequently high land use densities , will 70,000 acres of cropland by the year 2020 would
require decisions by the various levels of government result in the Puge t Sound Area ’s inability to produce
that would promote higher densities of development its share (percentage ot’ total needs) of agricultural
of land , plus an acceptance by the private sector , and products. From this standpoint , only the land use
a realization of the savings that would be made by patterns expressed in B and C2 will provide ample
lower development costs , etc. lands to satisfy agriculture ’s production requirements.

The Forest Work Group has defined land needs
Alternative Land Use Patterns C1 and C2 for the year 2020 at 4 ,153 ,400 acres to satisfy forest

Alternative land use patterns C1 and C2 are an product requirements. Present acreages in forest land
adaptation of the land use patterns A and B with the are about seven million acres. Even with the vast
advent of a cross-sound bridge and a bridge between amount of forest lands that will be taken for other
the mainland and the southern part of Whidbey uses such as roads , power rights-of-way, parks , etc,,
Island. These two major public improvements will plus the large acreages for intensive uses, all alter-
have a tremendous impact upon the land use patterns native land use patterns would still provide ample
of Whidbey Island , West Sound Basin and on the lands to satisfy forest needs. Yet , it is important that
central portion of the Puget Sound Area in general. proper conservation be practiced so as to assure

Using the population densities similar to those future generations a continuing supply of forest
used in alternative land use pattern A (C1) by the products.
year 2020 , there would be an additional 64,000 acres Since the land needs for minerals are extremely
of land developed for intensive uses on Whidbey small , all alternative land use patterns would meet the
Island , compared to 14 ,000 additional without the land requirements for the minerals. The key to the
bridge. Using the population densities expressed in means for satisf ying the mineral needs of the Puget
alternative hand use pattern B (C 2), there would be Sound Area is to maintain the “opportunity ” to mine
over 32.000 additional acres of intensive land uses these resources. Opportunity will be limited in the
compared to 3.()00 without  the construction of the largest degree by the wisdom , or lack of wisdom ,
bridge . Tables 6-3 and 6-4 show a breakdown of each exercised in designing and applying the principles of
of the basins , and how they will be affected by the land-use management. If the loca l zoning laws , State
development of intensive uses under these two land and Federal land management laws and regulations
use patterns , are designed and administered SO as to encourage

In the West Sound Basins a brid ge con necting rather than prohibit mineral production , a large
the ma in land to the Peninsu la via Vashon Island percent of the mineral needs of the area may be
would create a need for an additional 138 ,000 acres supp lied from within the Puget Sound Area.
to he developed for intensive uses at densities Intensive land uses presently occupy 428 ,000
expressed in alt ern ~ t ivc land use pattern A (C 1 ). C, acres of land in the Puge t Sound Area . The four
would result in an additional 58 ,000 acres needed for alternative land use patterns projected to the year
intensive uses by the year 2020. Tables 6.3 and 6.4 2020 show there will be a need for an additional
sh ow a breakdown of how each hand use in each basin 225 ,000 to 589,000 acres for intensive uses depend-
will be affected by the development of int et iSiV e uses ing on what density the population settles on the
under these two land use patterns ,  land. Judging from the land needs projected for all
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TABLE 6-3. Summary of the lends displaced by intensive land use by the year 2020. Puget Sound and
Adjacent Waters Study—Land use Pattern C 1

Acres of Land Displaced by Intensive use by Type
Present 2020 Rur al Population

Non. Crop Range . 20201
Basins Acres3 Density Acres 4 Density 5 Forest Far m and land Totali 4 (in 000’s)

Nookeactc 21,000 3.6 42.300 4.0 14.000 1,000 6,300 0 21,300 168.7
Skagit 19,000 2.8 34,300 3.5 8,000 0 7,000 300 15,300 118.2
Stillaguamish 7,000 2,4 19 ,000 4.1 8.500 300 3,200 0 12 ,000 77.8
Snohomish 36,000 4.9 114,000 6.7 21 ,000 12,000 45,000 0 78,000 761 .42
Cedar.C reen 167,000 5.85 295,700 12.2 68,000 31 ,700 28,000 1,000 128,700 3,619.92
Puyallup 97,000 3.33 201,000 5,8 41.000 40,000 20,000 3,000 104,000 1,107.52
Nisqually-Deschutes 19,000 3.0 35,700 4.1 4,000 10,000 1,700 1,000 16,700 146.5
West Sound 42,000 2.90 180,000 3.5 84,800 35,000 16.000 3,000 138,800 632.72
Elw ha- Dungeness 6,000 3.3 15,000 3.8 3,000 3,000 2,000 1,000 9,000 56.6
Whidbey-Camano 11,000 1.8 75.000 1.5 41 .000 11,000 10,800 1,200 64,000 115.02
San Juan 3,000 0.94 3,600 1.4 200 100 200 100 600 5.1

TOTAL 428,000 4.35 1,016,400 6.7 293,500 144,100 140,200 10,600 588,400 6,809.4

1 Puget Sound and Adjacent Waters Study, 1968.
2 Poputation projections adjusted to mast a population shift with the advent of bridges being constructed between the
mainland and the peninsula, and between Whid bey Island and the mainland.
~ Puget Sound and Adjacent Waters Study, 1967.

Est imates rounded to the nearest hun dred.
Population densities for the intensive land use areas developed by the Land Usage and Development Technical Committee ,

1967.

TABLE 6-4. Summary of the lands displaced by intensive land use by the year 2020. Puget Sound and
Adjacent Waters Study—Land use Pattern C2

Acres of Land Displaced by Inten sive use by Typ e
Present 2020 Rur al Population

Non- Crop 20201
Basins Acres3 Density Acre s4 Density 5 For est Farm land Rangeland Totals (in 000’s)

Nooksack 20,900 3.6 29,800 5.7 s,ooo 600 3.300 0 8,900 168.?
Skagit 18,800 2.8 23.600 5.0 1.600 300 2.800 100 4,600 118.2
Sti llaguamish 6,700 2.4 12,700 6. 1 4,200 600 900 300 6,000 77.8
Snohomish 36,300 4.9 84,000 9.1 20,800 18,900 8,000 0 47 ,700 761.42
C dar-Green 166,400 5.85 222,900 16.2 25,300 13,100 17,600 500 56,500 3,619.92
Puyaltup 97,400 3,33 138,200 8.0 17 , 300 19,800 3,200 500 40,800 1 ,107.52
Nisqually-Deschutes 19.900 3.0 23,500 6.2 1,000 2,200 200 200 3,600 146.5
West Sound 42,200 2.90 100,300 6.3 25.900 27,900 4,000 300 58,100 632.72
Elwh..Dungsness 5,900 33 10,800 5.2 2.800 900 900 300 4,900 56.6
Whidb.y Camano 11,000 1.8 43,000 2.7 20,000 9,500 2,000 500 32,000 115.02
San Juan 2,800 0.94 3600 1.4 100 700 0 0 800 5.1

TOTAL 428,300 4.35 692,400 9.9 124,000 94,500 42 ,900 2,700 264,100 6,809.4

1 Puget Sound and Adjacent Waters Study, 1968
2 Population projections adjuitid to mist a population shift with the advent of bridges being constructed between the
mainland and the peninsula , .nd between Whidb ey Island and the mainlan d,
~ Puget Sound and Ao,icent Water s Study . 1967.

Est imates rounded to th. nearest hundred.
~ Population densities fcc the int.nslv. lend use v.55 dsvetoped by the Land Usage and Development Technical Committee ,
1967.
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the land uses, only alternative land use patterns B and stronger land use controls, a need for a more
C2 w ill satisfy the land needs for all uses to the year sophisticated level of planning at all levels of govern-
2020. These two land use patterns will provide ample ment , plus greater support to local planning from the
lands for agricultural and forestry pursuits so that State and Federal governments in the form of
they will be able to maintain their relative importance technical and financial assistance . Only through the
to the total economy of the area by the end of the development and use of stronger land use controls, a
planning period. The projected higher population continual desire by the people of the Puget Sound
densities of the two land use patterns would result in Area for a balanced living environment , and wise
lower costs for the development of hand to intensive decision-making on the part of government and
uses, which then would result in a direct savings to private enterprise can the Puget Sound Area maintain
the people of the Study Area , or would provide the its desirability as a higher quality living environment.
possibilities of additional monies being available to be
spent on the improvement of man’s total living THE NEED FOR A
environment. CONTINUING STUDY

Because of the above stated reasons, and other
related statements within this Appendix, the Land This Appendix, along with the other fourteen
Usage and Development Technical Committee recom- Appendices , plus the Summary Report , contains
mends that the population growth, and consequently a wealth of information. But to fully benefit
the locations of intensive land uses, follow a pattern from the material gathered, there is a need to keep it
similar to those expressed in alternative land use current. This can only be accomplished by making
patterns B or C2. More specifically, assuming that the the Puget Sound and Adjacent Waters Study an
bridges will be built after 1980 across the Sound from on-going operation, so that all materials that have
the mainland to the Peninsula via Vashon Island, and been gathered are available and updated to meet the
from the mainland to Whidby Island, the Land Usage needs of water and related land resources for the
and Development Technical Committee recommends Puget Sound Area. With the rapid changes in tech-
that Land Use Pattern C2 be followed. Figure 6-2 , a nology , and the changing needs that will be forth-
map of land use C2, graphically expresses the coming in the future, it is necessary to continually
suggested deve lopment pattern for the year 2020. re-evaluate the findings and recommendations found

If a land use pattern similar to B or C2 is to in this Appendix and the other parts of the Puget
develop by the year 2020, there will be a need for Sound and Adjacent Waters Study.
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PART SEVEN—WATER-RELATED LAND
RESOURCES IN THE BASINS

NOOKSACK-SUMAS BASINS

is rote-is Puget Sound. The principal drainage ut the area is
- ~~~~.weeu.se,Oa :-:-:-:-o.--f “i- - 

~~~~
-
~
‘“

~~ 
that of the Nooksack River.

-,

Population
The population of the basins in 1967 was

77,300 persons. This population is primarily located
in the western third of the basins. Projections show
that the population will grow to 91,600 by 1980,
123,500 by 2000 and 168,700 persons by the year
2020. This growth will take place adjacent to the
existing areas of development in the western portions
of the basins.

Land Use
The primary land use in the Nooksack-Sumas

Basins is forest and associated lands with over 75% of
The Nooksack-Sumas Basins are located in the the total basin being put to this use. The other two

north sector of the Puget Sound Area immediately major uses, croplands and urban or intensive land uses
adjacent to the Canadian Border. The Area includes occupy 17 percent. and 3 percent of the land
portions of Skagit and Whatcom Counties and con- ~espectively and are primarily within the basins.
tains a hydrologic area of some 804,000 acres. As Table7-l shows the tabulation of present land use
we ll as the Nooksack and Sumas drainages, the area within the basins. Figure 7-1, the generalized land use
includes a portion of the Chifliwack River drainage map of the Nooksack-Sunsas Basins, portrays the land
and several small drainages that flow directly into areas occupied by each of the major uses.
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TABLE 7-1. Land use in Nooksacic -Sumas Basins (acres) 1

Rur el Total Area
Map Crop- Range- Total Non- Built-Up Fresh Land and
No. Watersh ed land land Forest2 Agr icultural Areas Water Fresh Water

1O~1 N. Fork Nook sack A . 2.278 579 176,174 1,352 594 1,264 182,241
10- 2 M. Fork Nooksack A 202 92 62,291 225 35 356 63,201
10.3 S. Fork Noolcsack A . 4, 185 1,109 115,478 999 407 985 123,163
10-4 M. Tri be. Nooksack R. 7,754 322 14,250 936 469 1,417 25,148
10.5 Anderson Creek 2,241 317 6,024 121 86 - -  8,789
10-6 B.rtrand-Fishtrap Crs. 18,501 309 3.237 716 1,151 265 24,179
10- 7 W iser Lake—Ten-rn ile A . 27.265 1.402 8,061 797 780 310 38,615
10-8 1. Tribe. Nooksack A. 14.511 387 ~~~~~~~~~~ J~ 

842 LQ~~ 
20.859

Total Nooksack 76,937 4,517 388,784 5,972 4.364 5,621 486,195

11-1 Upper South Tribs. 125 -. 108.837 265 4 247 109,478
11.2 S~~r Creek 3,512 109 5,769 91 129 — 9.610
11-3 Sumas River 18.287 923 12,650 564 655 137 33,216

Total Fraser-Sumse 21,924 1,032 127,256 920 788 384 152,304

0.1 Dakota Creek 8.270 847 9,706 483 1.008 52 20,366
0-2 Coastal Creeks 4,363 768 7,681 1.705 2.185 3 16,705
0-3 Terrell Creek 5 581 620 2,773 241 288 438 9,941
0.4 Californis Creek 8,384 771 4,118 392 527 69 14,261
0-5 Silver Creek 5,704 419 3,479 662 602 139 11,005
0-6 Squalicum Creek 4,504 1,315 7,575 779 3.063 48 17284
0-7 Lake Whatcom 650 565 30,317 673 4,630 5,198 42,033
0-8 Chuckanut Mountain 366 183 18,217 266 3,320 177 22,529
0-9 Lummi Island 809 563 ~~~~~ 576 121 -. I 1~744

Total Pacific Drainages 38,631 6 051 93,541 5,777 15,744 6,124 165,868

Nookaack-Sumas Basins 137,492 11,600 609,581 12,669 20,896 12,129 804,367

1 Un.~~usted measurernant,, 1966, for Puget Sound Ares Study.
2 Figures include non-forested lands commonly ~ .oci.tad with forest areaS.
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AGRI CULTURE

PRESENT STATUS AND POTENTIAL Flooding
( lunatic conditions arc such dial IWo per iods

The Nooksack-Suntas Basins occupy most ol of high runoff usually occur arir iualR . u ric in the fa l l
t he western portion of Wliatcom County. The eastern or winIer as a result of excess ive precipitat ion , and
portion of the Basins is mountainous. Of the total the other in early summer as a result ti f snowme lt -
land area of 792,000 acres , those lands outside the Occasionall y this rapid runoff results in flooding of
national forest and national park boundaries have considerable areas of land in the Basins.
been mapped by a medium-intensity soil survey. Many of t he farmlands have common problems
Lands within the national forest and national par k of flooding arid a need for soil prof ile drainage .
have been mapped by a low-inlensity soil survey Proposed solutions for t hese conditions will he
suitable for reconnaissa nce use . The 516 ,000 acres of discussed in the Means to Satisf y Needs section.
land mapped wit h a medium-intensity survey Contain
287,500 acres classified in Land Use Capability Drainage
Classes II through VI. A genera l discussion of the purpose s arid

These 287,500 acres of land have the greatest problems of establishing drainage is contained in
potentia l for development . i.e. . changed use or Appendix XIV . Principles and conditions discussed
improved use . Land Use Capability Classes II, III , IV therein apply to the Nooksack-Sumas Basins aitd riced
are suited for either crop or urbar uses , and Class VI not be repeated here.
has potential for urban development.

The Nooksack is the largest river in these Basins Watersheds
and drains an area of 760 square miles into Beiling- Descriptions of the watersheds within the
ham Bay. The Sumas draIns 52 square miles into the Nooksack -Surnas Basins follow . The numbers used
Fraser River, and the Upper Chi!liwack River drains identif y the watersheds on the Land Use Map. figure
186 square miles of area , also into the Fraser River i-i ,and on t he Land Capability Map, Fi gure 7.2 .
system in British Columbia. Coastal streams , such as The North Fork Nooksack ( lU-I ) ,  the Middle
California, Dakota . and Terrell Creeks , drain an area Fork Nooksack (10-2) , and the South Fork Nooksack
of 259 square miles directly into the Strait of (10-3), are , for the most part , nuountairious water-
Georgia. sheds largely devoted to the production of forest

products. There is an area of good farmland in the
P oduction lower portion of the South Fork Nuroksack w ater-

Fanning and forestry are the main users of land shed.
in the Basins. Forage production in support of a The Middle Nooksack Tributaries (10-4) ,
livestock industry is the largest type of farming. Anderson Creek (10.5), l3ertrand- Fishtrap (‘reeks
There are large amounts of berries produced, both (10.6), W iser Lake-Teunrile Creek (10-7), and the
strawberries and raspberries, and a limited acreage of Lower Nooksack Tributaries (10.8 ) curn~ain the farm-
potatoes, usually used for seed. These crops, together lands of the Nooksack River system. The nearly
wit h small acreages of canning peas and corn , create a 70,000 acres of developed farmlands iii these water-
diversity of farming enterprises. Total value of farm shed are suitable for further development to reach
production is over $25 million annually. their potential.

The bench terrace and bottom land areas of the The watershed designated as Upper South
Nooksack.Sumas Basins provide the largest area of Tributaries (11.1) contains the Chilliwack River
land suited for cropland within the Puget Sound tributaries and i~ largely a timber producing reg ion
Area . The equable marine climate is conducive to the with a potential for timber products industries.
production of a wide variety of crops. The productive Saar Creek (11-2) and Sumas River (II -3)
potential of t he area is great , but flood and drainage contain well-developed farming areas with a potential
conditions make wor ks of improvement necessary for still greater development to reach their potential .
before this region reaches its full inherent potential. Watersheds of the coastal areas are : Dakota
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Creek (0.1). Coastal Creeks (0.2), Terrell Creek (0-3), Tables
California Cree k (0.4), Silver Creek (0-5), and Squali- Generalized land use in the Nooksack-Sumas
cum Creek (0-6). All of these watersheds contain Basins is shown in Table 7-1 . The following tables are
moderate acreage s of farmland, most of which will to indicate the potential development possible within
require further development to reach its full poten- acceptable land use standards.
tia l. Urbanization is expected to encroach on some of Table 7-2 shows the relative importance of
t hese lands. groups of crops within the farming sector of agricul.

Lake Whatcom (0-7), Chuckanut Mountain ture at t he basin level. Data from the 1964 Census of
(0-8), and Lummi Island (0-9) are largely in timber Agr iculture were expanded to agree with measured
and their potential is for timber production or urban acreage s for this table .
development on suitable areas within the watersheds. Table 7-3 shows the number of acres in each

Many of t he farmlands mentioned above have capability class, subclass, and unit , by waters hed, in

common problems of flooding and a need for soil the Nooksack-Sumas Basins. This table can be used
profile drainage . Proposed solutions for these condi~ with the description of capability units to estimate
tions are summarized in the Puget Sound Area section the potential for development.
of this Appendix under “Means to Satisfy Needs,”
and are discussed in more detail in Appendix XIV ,
Watershed Management.

TABLE 7-2. Distribution and value of production by crops in Nooksack -Sumas Basins

Cropland Cropland Percent of
This Use This Use Percent Value of Value

Land Use (Census) 1 (Expanded) This Use Producti on This Use
(acres) (acres) (percent) (dollars) (percent)

Small grains 3,390 3.892 2.83 187 ,788 1.23
Field crops 1,989 2,283 1 .66 681.800 4.45
Vegetables 4 .977 5,713 4.16 1,226,010 8.01
Berries 1,886 2.165 1.57 2,228,617 14.56
Nursery product s 147 169 .12 294.783 1.93
Cropl.nd not used 4 ,037 4,635 3.37 -. --

SubTo ta l 16,426 18.857 13.71 4,618,998 30.18

Hay 41 ,448 47.582 34.61 2,230,258 14.57
Hay after math -. -- -- 1.848,079 1207

Suh.Ti tel 41,448 47 .582 34.61 4.078.337 26.64

S,iag. l~~asi) 13,294 15.261 11 .10 1,011 ,052 6.61
Gra aftermath -. .- -- 592,725 387

Sub-Total 13,294 15,261 11 .10 1,603.777 10.48

Silag. fco rnl fodder 2.666 3.061 2.23 202,796 1.32
Pasture (ci’opland) 46,934 52,731 38.35 4,801 ,173 31.38

Sub-Total 103,342 118,635 86.29 10,686,083 69.82

Total 119,768 137,492 100.00 15,305,081 100.00

Figure, by countieS fr om 1964 Census of Açiculture were diasggregated to Basins on basis of 1966 measured screages.
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TABLE 7.3. Land capability units in Nookeack-Sumas Basins (acreil’
_______________ 

Sheet I of 4
W A T E R S H E D S

i C a p a b i l i t y  _______ _______ _______ _______ _______ _______ _______ _______ _______ ________

u ni ts ~“ 10—I 10— 2 10—3 10—4 10—S 10—6 10—7 10—8 I l — i  11— 2

II ws 02 3 234 40 88 35 3, 065 551.
2 Ii ws 03 38 1 ,1.01 2 ,225 431 1 ,601 515 2 ,192
3 Il ws 04 II 1 ,706 2 32 614 1 .100 1 ,185 477
4 i~ ws 06 51 32 270 352 21 2 ,535 4,420 744 93
5 II so 01 II 84 363 736

6 I i TOTA L 100 35 3, 624 2 ,849 105 4,03) 7,892 5.509 3,316

7 t l l  ~, 01 756 34 95 384 t O 201 585 719 61 26
8 li i  es O2
9 l i i  we 16 191 108 1 ,001 1 ,501 999
10 i l l ws 01 393 78 2 ,620 2 ,361 170 651 1 .236 1 ,408 3
II i ll ws 02 289 191 217 232
12 l i i  es 03 149
13 t i i  ..s 08 5 482 6,495 ie ,123 2 ,411
14 II I  ws 09 218 Il 62 188 138 361 74 811. 8 68
IS l i i  w s 10 390 15 ) 542 797 1 .398 1 ,885 3.097 1 ,026 21. 293
16 i i i  ws II 132 79
17  i l l  ws 12 67 248 343 126 960 755 3
18 I l l  so 01 11 0 314 11 7 1 ,378 854 23
19 I l l  so 08 263 32 299 217 2 ,138 1 ,456 76

20 II I  TOTAL 2 ,486 465 3, 882 4,822 2 ,866 14 ,368 13,965 8,380 93 393

2 1 IV ew 12 38 1 ,281 1 ,595 817 5,523 1 ,644
22 IV ew ILe 2 11 14 300 273 727 8 95 39 806
23 lV ew 22 21 8 10 453
24 iv es 06 1 ,828 589 1 ,365 1.1.0 l62 1 ,443 193 49 218
25 IV es 09 77 12 1 10
26 iv es 13 63 80 1 ,787 8
27 IV ws 01 221
28 IV ws 02 192 20 268 80 357 5
29 IV ws 06 101 38 196 123 17 1 ,514 794 250 6 136
30 iv w~ 10 32
31 IV ws II 120
32 IV so 01 5,843 151 694 122 207 1 ,474 4 ,2 10 1 ,930 24 134
33 iv se 05 22 300 455 669 2,656 290 6
34 lV ~~w 06 9

35 IV TOTAL 8,238 872 4,696 2 ,815 3, 00) 4,802 15, 242 4 ,865 126 1 ,305

36 l l — l V  TOTAL 10 ,824 1 ,372 12 ,202 10 ,486 5, 972 23, 20) 37 , 099 18 , 754 219 5, 014
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TABLE 7-3. Land capability units in Nooksack-Sumas Basins (acres)’ (continued)
Sheet 2

W A T E R S H E D S

11- 3 0-1 0—2 0—3 0—4 0—5 0—6 0—7 0—8 0—9 Total ~

1 ,3 17 42 36 37 236 Il 5,704 I
7,280 68 7 64 8 15, 830 2
1 ,580 9’. 3 163 7 , 165 3
1 ,471 187 341 232 781 2 11  129 ISO 58 19 12 ,097 4

126 713 2 ,035 5

11 ,648 38) 383 268 825 1 ,318 129 153 21.6 19 1.2,831 6

277 845 3, 003 1 ,452 27 73 34 468 26 2 ,410 11 ,486 7
215 26 14 255 8

154 2 ,042 11 9 82) 1 ,719 1 ,429 1 ,6)2 29 37 11 ,762 9
1 ,196 107 370 1.29 22 11 ,044 10

616 143 46 1 ,734 I l
15 1 153 23 476 12

5, 249 462 925 3, 097 216 8 93 23 ,566 13
53 35) 3,749 1 ,833 229 139 8 185 44 255 8,788 14

1 ,038 1 ,644 1,490 1 ,53) 1 ,342 1 ,755 3, 4 11 2 , 139 569 1 ,383 25.905 15
250 29 66 556 16

86 499 953 657 831 835 1 ,062 752 380 276 8,833 17
1 ,530 145 992 164 48 190 173 6,028 18

266 1,290 189 193 6,1.19 19

5, 216 12 ,637 10 ,945 7,383 7, 833 5,350 6 ,135 3,918 1 ,088 4,627 116 ,852 20

1 ,760 2 ,285 4)4 406 2 ,490 3,405 6,916 516 852 65 30,007 2)
1 ,264 566 III. 346 24 1.10 6.038 3, 187 14 ,422 22

10 1 5 786 191 76 106 1.41 598 2 ,7 )5 23
2 ,288 1 ,636 8I.5 352 99 846 376 2 ,370 15, 099 2~.

191 62 489 91.6 1,896 25
60 1 ,998 26

22) 2 7
174 1,096 28
957 82 226 9 110 10 67 125 21. 4 ,785 29
262 68 362 30

262 345 126 237 1,090 3?
690 871 1 ,010 6 1 ,771 271. 1.65 19, 876 32

8 241 252 ie3 28 4 ,970 33
9 3 4

7, 413 6 , 149 3,395 1 .310 5, 130 3,732 8,016 8,190 6,164 3, 085 98,546 35

24 ,277 19. 167 14 ,723 8,961 13,788 10,400 14,280 12 ,26) 7, 498 7,73) 258 ,229 36

,~
j  Unadj usted m.asur em. nts , 1966, for Puge t Sound Aria Study , bated on NatIo na l Coogs rat?v. Soi l Surv.y maps.

Doss not Inc l ude m d  within nat ionel forest and park boundaries .
ai Sea ExhIbit I for descri ptIon of ca pabIlity unIts.
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TABLE 7-3. Land capability units in Nooksack-Sumas Basins (acres) 1 (continued)

________________ 
Sheet 3 of 4

I
i C a p a bi l i ty  _____ _____ _____ 

W A T E R S H E D S
n units 2/
e — 10—1 10— 2 10— 3 10.-I. 10— 5 10—6 10—7 10—8 l I — I  11 —2

I V w S  21 114

2 V TOTAL 114

3 VI ew 2 1 945 306 1 ,464 51 260 177 26 38 567
4 V I ew 28 75 486 208 293 263 476
5 V i cx 1 8 25)
6 V I cx 1 9 2 ,086 615 1 ,541. 62 50 5 49 10 36
7 V I es 20 17 17 172 5 13 11 3 2 1 1
8 V 1 es 22 6
9 V l es 25 Il

10 VI  ws 19 1 ,451 249 1 , 1 35 1 ,2 39 26
II V I so 10 81
12 V I so 1 8 236
13 VI xc 1 3 235
I~. V I xc Il 1 1 7

IS VI TOTAL 4,’.99 1 , 18 7 4 ,743 1 ,843 481 707 934 632 48 603

16 V I I  ew3O 54
17 VII  cx. 31 65 227
18 VII es 29
19 V II cx 35
20 VII cx 36 49,921 29,425 78,958 10 ,757 2 ,244 4 ,856 3,99 3
21 V II ws 20 2

22 Vil TOTAL 49,921 29,425 78,960 10 ,811 2,309 227 4.856 3,993

23 V l l I e w 3 9  2
24 V III ws 00 522 175 479 591 27 6 39
2 5 V I I I  ws 22 10 5 8 6 II
26 V I I I  ws 23 322
27 V III ws 24
2 8 V I I I  so OO

29 V I I I  TOTAL 532 201. 487 591 27 6 ‘.5 335

30 —V III TOTAL 54,952 30.816 84,190 13 , 245 2 ,817 7 13 1 , 206 1 ,081 4 ,904 6 ,596

31 1 —V Il l TO~ L 65.776 32 ,188 96.392 23,73) 8.789 23,9)4 38,305 19,835 5, 123 9,610
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TABLE 7-3. Land capability units in Nooksack-Sumas Basins (acres)1 (continued)
She et 4 nf l.

W A T E R S H E D S  Ii.

1 1 — 3 0—I 0—2 0—3 0—i. o_sJ 0—6 0—7 0—8 0— 9 Total

106 9 II 240 I

106 9 I I  240 2

1 ,092 127 48 178 23 1.07 2,358 2.087 10,154 3
105 325 41 140 358 218 579 81 3,65 1 4

2 5 1 5
329 453 25’. 63 1.05 282 65 440 6,748 6
20 242 47 128 23 67 65 1.21. 729 8 2 ,301 7

3 9 8
I I  9

1.4 4,144 10
577 96 68 1 69 991 11

110 346 12
235 13

II. 131 II.

1 ,590 1 , 147 970 542 404 416 1 ,1.56 3,1.44 3,089 617 28,972 I S

29 83 16
351 643 17

159 53 212 18
325 31 58 391. 19

7.183 1 ,091 21 ,1.11 11 ,625 3. 154 224 ,618 20
2 2 1

7,212 484 1 ,453 21 .411 11 ,625 3,265 225,952 22

40l 40 443 23
1 ,839 24

3 4 12 80 139 25
IS 37 26 400 26

ii. 27
47 87 Ill . 248 28

419 41 47 99 140 120 3,093 29

8,802 1 , 147 1 ,979 542 1.04 1.66 2 ,956 24 ,571. 14,851. 4,013 258,257 30

33.079 20,314 16 ,702 9.503 14,192 10,866 17.236 36,835 22,352 11 ,744 516 ,1.86 31

J/ Unadjusted uusaaur masnt s , 966, for Pugs t Sound Area Study, base d on NatIonal Cocpsratlvs SoIl Surv .y saps.
Does not Inc l ude land wIthI n nationa l forest and park boundaries.

~
/ See Exh ibIt I for descriptIon of ca pa bIlIty unit..
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PRESENT AND FUTURE NEEDS resource needs are met, Structural measures are of a
project type . Many Federal , State , and loca l entities

Ur ban of government participate with the private sector in
Population in the Nooksack-Sumas Basins will developing resources.

increase from 77 ,300 persons in 1 6 7  to over The program of the United States Department
l6$ ,700 by 2020 , based on Regional Economic of Agricu lture for the Nooksack-Sumas Basins is
Studies Technical Committee data. At a density of six summarized under the topic “Program Implementa-
persons per acre , the 33,565 acres presently in tion ” immediately following “Forestry .” A more
intensive and rural non-agricultural use should pro- complete description is found in Appendix XIV ,
vide amp le acreage for new intensive development to Watershed Management.
the year 2020 without encroachment onto the
crop lands of the Basins.

TABLE 7-4. Protection and development needs
Crop land Needs

These Basins presently have 137,500 acres of Measures Needed Unit 1980 2000 2020
crop land. It is expected tha t cropland will remain 1
about the same until after the year 2000, and will Floodwater protection acre 97.539 97.539 97.539

Watershed protectionincrease slightl y to about 139,000 acres by 2020. 
~~d rehabilitation2 acre 149.100 149,100 150,600

Percent increases needed by crops for the Puget Drainage improvement acre 55,378 92,297 123,062
Sound Area are shown in Table 2.15 Puget Sound Irrigation development3 acre 60,000 80,000 115,000
Area , Agriculture section. Water for irrigation4 ac.ft. 114.600 152 ,800 219,650

Protection and Development Needs 
1 A total of 135,118 acres in these Basins are subiect to
flooding. Only the amount of cropland needing protection

Table 7.4 shows the number of acres of througls 2020 has been evaluated here.
cropland that will need protection and development ,
by time periods, to meet future production require- 2 Includ es 11.600 acres of ranaeiand .

ments under sustained use. 3 According to Appendix VII , Irrigation , there were 38,400
acres (using 73,344 acre-feet of water) irrigated in 1966.
Irrigation Appendix projections show 58,400 acres irrigated

MEANS TO SATISFY NEEDS 
by 1980, 18400 acres by 2000; and 74.400 acres by 2020.

Based on ~ o1s diversion requirements of 1.91 acre-feet per
The program of management and development acre estimated by Irrigation Committee in Appendix VII ,

for sustained use is the means by which agricultural Irrigat ion.

FORESTS
PRESENT STATUS Larrabee State Park . Classification of the remaining

available forest land by resource zone indicates the
The majority of the land in the Nooksack- following :

Sumas Basins is forest covered with some 65%, or
532 ,900 acres , being classified as forest land (Table Area Percent of
7-5). Forests are located throughout the Basin areas , Zone (acres) Total
but are concentrated in the mountainous central and
eastern portions where less land use conversion has Woodland and Woodlot 152 ,700 31
occurred. Of the total forest land , approximately Principal Forest 242 ,120 49
40,000 acres is held in reserved status , principally Upper Forest 83,150 17
within the North Cascades National Park and the Subalpine 14,980 3

Fiqur. does not include non-forested lands commonly Total available 492 ,950 100
aaaociated with forest arwe.
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TABLE 7-5. Nooksack—Sajma~ Basins. Area of forest land, in acres, by ownership and type

Availab le
State Tota l Total

Cover Type National Other & Muni- Avail. Unavail Avail.&
or Land Clase Forest Faderal County cipal Indian Private able able Unavaj l.

Ooug l.s-f ir
seedlings and saplings 1,450 .- 2,410 - -  .- 6,890 10,750 540 11,290
poletimber 2,230 40 14,210 120 10 25.830 42.440 1.470 43,910
small young growth sawtimbar 5.160 30 9,560 580 190 26,760 42 ,~ ~

) 2,410 44.690
old growth and large
young growth sawtimber 3,370 10 4,680 90 20 7,620 15,790 4,140 19,930

True fir — mountain hemlock ,
seedlings and saplings 280 -. 1.040 .. 5.230 6.550 740
poletimber 2,080 -. 10 .- .. 390 2,480 820 3,300
small sawtimber 10.610 -. 150 -. .. 1.440 12.200 4,360 16,560
large sawtimber 43,890 10 1.900 .. 11,340 57.140 6.450 63,590

Western hemlock .
seedlings and saplings 950 10 5,110 -. -- 21.930 28.600 310 28.910
poletimber 1,370 — 4.830 •. .. 6,870 13,070 520 13,590
smell sawtimber 4,280 10 3.650 7.090 15,030 1.~40 16.070
large sawt imber 30,860 30 10.260 -

~ 21 .920 63,010 1,800 64.870
Wester n redcedar
seedlings and saplings -. — 20 -- -. 540 560 -- 560
poletimber 1,020 - 10 .. 180 1,300 2,510 70 2.580
small sawtimber 1,590 - 580 -- -- 630 2,800 690 3,490

Lodgepole pine
seedlings and saplings -- -- 30 -- 60 90 -- 90
poletimber 900 -- 30 -- 90 1,020 -. 1,020
Sitka—Engleman n spruce
poleti mber -- .- -. 20 -- 20 -- 20

small sawtimber 3,350 -- - - -- -. 3,350 -- 3,350
large sawti mber 1,340 -. -. -. -- 70 1 ,410 -- 1,410

White f i r
small sawtimber 450 -- -- .- -- 450 -- 450

SUBTOTAL . sof two ods 115,180 140 59,080 790 420 146,000 321 ,610 25,360 346,970

Hardwoods
seedlings and saplings 310 ~

- 1.130 ~
- 60 9.830 11 ,330 70 11,400

poletimber 480 40 10,490 820 1,220 73.800 86,850 530 87,380
small sawtimber 1,010 10 3,890 220 2,140 27,550 34,820 1 ,030 35,850
large sawtimber . . -. 10 40 50 50

SUBTOTAL , hardwoods 1.800 50 15,510 1,040 3,430 111,220 133,050 1,630 134,680

Nonstoc ked
cutover 150 — 1,420 -

~ 
-- 8,760 8,330 30 8,360

deforested by fire 1.160 10 560 -- 3.210 4,940 170 5,110

SUBTOTAL . nonstockad 1 ,310 10 1,980 -. 9,970 13,270 200 13,470

TOTAL , productive land 118,290 200 76,570 1,830 3,850 267,190 467,930 27,190 495,120

Subalpine 14,200 -. 280 -. -. 500 14,980 11 .210 26,190
Noncommercial , rocky 9,110 -- 390 -- 540 10,040 1,580 11 ,620

TOTAL , unproductive land 23,310 -- 670 -. -. 1,040 25,020 12,790 37,810

TOTA L . all forested land 141 ,600 200 77.240 1,830 3,850 268,230 492,950 39,980 532.930
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TABLE 7-6. Nookeack-Sumas Basins. Volume of sawtimber and Grow ing Stock, by ownership, on productive
forest land

Available 
— Total

Nat ional Other Stata & M~ni- Total Unevail- Available &
Species or Group Forest Federal County cu pel Indian Private Available able Unavailable

S.wt,mber—Thousand board f’e t ,
International ‘4-inch Rule

Dou g las-fir
small sawlumber 79,430 480 162, 130 8,990 2 .210 411 ,850 665,090 29,710 694.800
large sawtumber 18.8.090 530 265,980 4.990 810 428.390 888,790 162 .120 1.050.910

True f u r - mountain hemlock
small sawtimber 186,250 -- 2,760 -. --  26.890 215,900 65, 180 281 080
large tawtumbet 2.701.530 670 120.150 - -  -- 676,010 3.498.360 335 ,650 3.834 .010

Western hemlock
small sawtumber 66,020 100 55,050 - .  - . 121 ,850 243 .020 16, 640 259.660
large sawtumber 1 ,619.520 1,490 544 .760 -- - . l.129.1~~ 3.294 .910 97 ,250 3,392, 160

Western redcedar
small sawtumber 33,830 - .  9,250 .. 300 11 ,930 55 , 310 11 .890 67 ,200
large sawtumber 1. 180 -- 30 “ 300 2.050 3.560 110 3.670

Other softwood species
small sawtimber 63,690 -. 50 -- 30 170 63,940 -. 63,940
large sawtimber 77 ,370 -‘ 50 -. 40 4.280 81 ,740 - -  81 , 740

SU8TOTAL . sot twoods 5,016,910 3,270 1,160,210 13,980 3.690 2,812,560 9,010,620 718 .550 9.729,170

Hardwoods
small sawlumber 10,980 110 50,510 2,730 23.090 340.790 428,210 11 .770 439,980
large sawtumber 630 30 10 .930 640 1,700 73.350 87~’B0 570 87,850

SUBTOTAL . Hardwood s 11 .610 140 61 ,440 3,370 24,790 414 , 140 51b, 490 12, 340 527 .8.30

TOTAL sawsumber ,
all species 5.028,520 3,410 1 ,221 ,650 17,350 28,480 3,226,700 9,526 . 110 730.890 10.25 7 .000

Growing Stock—Million cubic f,.t

Oougias ’fi r 48.7 0.2 78.0 2.5 06 153.1 283.1 34.9 318.0
True fir-mou n tain ham lock 522 3 0.1 22.2 -. - .  127.1 671.7 72.5 744.2
Wester n hemlock 328.4 0.3 116.9 - -  ‘- 243 8 689.4 22.2 711 6
Other softw ood specues 69.7 “ 3.7 “ 0.3 73 81 .0 4.8 85.8

SUBTOTAL . toftwoods 969.1 0.6 220 .8 2.5 0.9 531.3 1,725.2 134.4 1 ,859.6

Havdwoodi 4.6 “ 24.3 1.3 9.8 163.7 703.7 4 9  208.6

TOTAL growing stock ,
all species 973.7 06 245 1 3.8 10.7 695.0 1 ,928.9 139.3 2.068 2
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The Nooksack.Sumas Basins contain 467 ,900 PRESENT AND FUTURE NEEDS
acres of commercia l forest laud capable of producing AND
crops of industrial wood. These lands support a MEANS TO SATISFY NEEDS
sawtimbe r invi’ntory of 9.5 billion hoard feet , Inter-
nat iona l ~ -lnch Rule (Table 7.6). These figures No determination of the demand for wood
repre sent 9..V~ of the Puget Sound Area ’s commercial products is made specifically for the Nooksack-Sumas
forest land and 9.4% of its sawtimber volume . Basins. The nature of the forest products industries ,
Private ly owned lands , located mainly in the western particularly the relative ease of log transportat ion
half of the Basin , make up some 57% of the between basins , would make such a determination
commercial forest area. Large private holdings, most- rather meaningless. In addition , a specific figure
ly corporate , make up some 109 .300 acres of the would imp ly that a production goat was established
total with medium-sized holdings accounting for for the a rea , which is not the case . Production goals
another 5 ,700 acres. The remainin g 152 ,300 acres of are established for the Puget Sound Area as a whole ,

private forest land is held in farms and other small with the assumption that considerable shifts in
miscellaneous holdings. Public forest land , located production between the basins will occur , depending
mainl y in the central and eastern portions of the upon the actual pattern of indu strial and land use
basins , include some 200,700 acres of commercial development.
land. Ownershi p is approximatel y 58% National For sake of basin comparison , however , there is
Forest 38% State and county, and 4% other miscel- some value in showing the percentage of demand that
laneous public. may be supp lied by the Nooksack-Sumas Basin in the

The Nooksack-Sumas Basins support a well- future. In 2020 , the Basins are expected to contain
established forest products industry in the western about 10% of the commercia l forest land in the Puget
fringe of the area , particularl y around the deep-water Sound Area. The percentage in earlier periods is
port facilities o ’ Bell ingham Bay. Of some 27 wood slightly lower. It is , therefore , assumed that the basin
products plants located in the Basin in 1964, 23 were will supp ly approximately 10% of the total wood
located in or near the city of Belling ham , 2 at products demand in the future.
Eversen, and I each at Deming and Map le Falls . By The effect of competing uses for forest lands is
industry grouping, 7 of these plants are designated as discussed in detail in the section covering the Puget
saw mills and planing mills , S as paper and allied Sound Area. The estimated diversion of forest land
products plants , 2 as plywood and veneer plants , and from these causes in the Nooksack-Sumas Basins is
13 as miscellaneous products plants. While no output shown below:
or employment data is available for these individual
plants , it is estimated that their raw mater~.ii needs Acres Diverted
exceed 257 thousand board feet dail y at capacity. Type of Land Diversion (2020)

Problems affecting forest land management and
industrial development in the Nooksack Basin are Parks , Wilderness , Campgrounds ,
typical of those found throu ghout the Puget Sound or other Recreation Use 3,430
Area . Possibly the major problem a ffecting forest Roads and Highways 12,300
land managers is the development and use of the Urban-Industrial Development 24 ,250
mounta Inous eastern half of the Basin. This area Reservoirs , Powerlines , and
contains much steep, glaciated terrain which is highly other miscellaneous conversion 500
unstable. The harvest of timber from these lands will Private Land Use Reservations 15 ,960
he difficult and costly.

Problems affecting the forest products indus- Total 5t .440
tries are quite typical of those previously discussed
for the Puget sound Area as a whole.
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The current and prospective changes in the
commercial forest land base from all causes are given
below:

Current and projected commercial forest area in the Nooksack-Sumas Basins 1965-2020 (in thousand acres)

Ownership
Private Public

Other
Period Large Medium Small NF Federal Other Total

1965 109.3 5.7 152.1 118.3 0.2 823 467.9
1980 113.4 5.7 137.2 117.4 0.2 81.2 455.1
2000 122.8 5.6 110.5 116.2 0.2 79.9 435.2
2020 126.4 5.5 85.9 114.9 0.2 78.6 411.5

Specific measures for soil and water protection (b) near future (1980-2000) ; and (c) distant future
are discussed in Appendix XIV , Watershed Manage - (2000-2020).
ment. Program measures are onsite practices which

take advantage of improvements made possible by the
Summary structural works of improvement , as well as measures

The Nooksack-Sumas Basins will increase in for watershed protection , conservation treatment ,
total number of people from 77,300 as of 1967 to and water management. These measures include
168,700 by 2020. Commercial forest lands are seeding of improved grasses and legumes, cover crops,
expected to lose 56,400 acres to roads , camps, parks , drainage developments , forest management , irrigation
urba n , and cropland by 2020. Total overall consump- developments, and many others. The total cost of the
t ion of wood products will rise necessitating greater program for the early action period is $45,188,000.
yields per acre. There are eight early action projects proposed

in Appendix XIV , Watershed Managment , for the
Nooksack-Sumas Basins. The primary agricultural

PROGRAM IMPLEMENTATION benefits from the se projects are attributed to preven-
AGRICULTURE AND FORESTS tion of floodwater damage and improvement of

drainage . The eight projects are expected to cost
In order to adequately provide for the needs of $614,200 annually, and to result in annual benefits of

the Nooksack-Sumas Basins , as discussed on preced- $2 ,269,000 annually , for a benefit-to-cost ratio of 3.7
ing pages, the following plan has been devised. This to 1.
plan, multipurpose in scope , will provide for water- For the period between 1980 and 2000, seven
shed protection and rehabilitation , the reduction of projects , installation cost $5 ,950,000, are proposed;
floo dwater damage , drainage impro~~ment , and irri- and five projects costing $936,000 will be installed
ga t ion development. Other measures provide for after the year 2000. Program costs are expected to be
water quality and quantity control , recreation , and $56,118,000 for the period after 1980, and
wildlife development. $49,735,000 for the period after 2000.

This plan contains programs and projects to Total cost of the plan is expected to be
accomplish specific objectives of conservation and $168,840,000.
development. They provide for the full development A summary of the early action projects is given
of lands presently used for farming. It is planned that in Table 2-2 1 in the Puget Sound Area section on
such lands will continue in their present use , and that agriculture. A presentation of the proposed plan ,
approximatel y 1 ,500 acres will be added to present including agriculture , may be found in Appendix
cropland by 2020. XIV, Watershed Management , Nooksack-Sumas Basins

The plan is broken down into three time section.
periods: (a) early action (within the next ten years);
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MINERALS
The locations of the known mineral deposits in A summary of limestone reserve s is as follows:

the b asins are shown in Figure 7.4 . The open circles 3 deposits contain over 10 million tons each , 2
on the map indicate properties that have a record of deposits contain between I and 10 million tons , 4
production; the dots with numbers represent proper- deposits contai n between 10.000 and I million tons.
t ic s t u r  which estimates of ore reserves have been and 17 deposits contain less than 10 ,000 tons , or
made. These properties also are tabulated on the their size is not known.
pages lacing the maps and are identified by numbers
which are used in the text where references are made Olivine
to given properties. The largest olivine deposit in the United

The Nooksack-Sumas Basins are important o h -  States- the Twin Sisters olivine ---is liter ally a mount~
vine and limestone producing areas . Other minerals a m of ore - the Twin Sisters Mountains and covers an
that  are or have been produced in quant i ty  during the area 4 miles wide by 10 miles long. Three companies
past are sand and gravel , building stone , coal , clay, are currently (1966) producing ohivine from the
si l ica , and gold. A few tons of chr omite and copper deposi t . and it appears that  the market for the
ore have been produced for testing purposes , and material i~ increasing steadily. From 1957 to 1958 ,
small amounts of silver , lead , zinc , and peat also have production increased 110 percent : from 1958 to
been produced. Other mineral deposits that have been 1959 , 44 percent: from 1959 to 1960 , 44 percent;
found in the area contain diatomite , nickel , and iron from 1960 to 1961. 50 percent: from 1961 to 1962 ,
as their principal values . 34 percent : and from 1962 to 1963, 44 percent. In

the short period of time in which olivine has been
Limestone mined from the Twin Sisters deposit , it is estimated

Limestone occurs as pods, lenses , and beds in that  more than a million dollars worth of material has
the arg ilh ite s and gravwaekes of the Chilliwack Group been taken osst . Reserves are estimated at 160 billion
of Paleozoic age. Most of the deposits are located on tons , which , for all practical purpose s, is an unlimited
Sumas. Red. and Black Mountains near Kendall , and supply for all present and future needs.
Church M ountain near Glacier , all in northern
Whatcum County. Coal

Since l92 (~. the limestone has been used pri- The coal-bearing rocks in Whatcom County are
man ly h~ the pul p and cement industries of Whatc om about 12,000 feet thick. Stratigraphically , the two
County. Produc tion figures that are available between principal coal seams are more than 10,000 feet apart ,
1919 and 1958 (first production began in 19 12 ) show with the Blue Canyon coal at the base and the
that about 2.5 million tons of limestone has been Bel liug ham coal near the top. Several lesser seams
used. Production fi gures subsequent to 1 958 are not occur in the intervening rocks.
available for publication. The areal extent of the various beds is not

Reserve s are estimated to be well over 100 accurately known ; however , approximate bounds
mil lion tons , most of which is contained in Kendall , have been established. The thickness of the seams
Sumas Mountain N o . 2 . and Black Mountain deposits. ranges front a few inches to 14 feet . The Bell ingham
Both the Sumas Mountain No. 2 and Black Mountain No. I coalbed has an average thickness of 14 feet , hut
deposits are undeveloped . There are several other only the upper 7 or 8 feet has been mined . The
limestone deposits in the more remote and inacces- Behl ingham No. 2 bed , 2 feet in thickness , was t oun d
sible parts  of the Nooksack-Sumas Basins that ap- about 100 feet below the No. I seam. The coalbed
parent ly are very large . but as yet , they have not been mined at Blue Canyon range s in thickness from an
examined in det ail.  and no estimate of tonnage can be inch or so to 12 feet and is reported to average 7 feet .
given. At present ( 1966), all production is coming Three other coalbeds , each about 2 feet thick , occur
from the Kendall and Silve r Lake No. I deposits. The above the main seam. In the Glacier field , where the
limestone from the Silver Lak e deposit is being used coal is anthracite , the beds vary in thickness front a
primarily in the pul p industry , and the Kendall few inches to several feet , pinching and swelling
deposi t is the source of r aw material used at a cement rapidl y wi th in  a short distance. Other coalbeds have
plant in Bel ling ham , and has been for many years. been found in isolated outcrops and drill holes

7.1 ’)



I..a
—

C

~‘i ~~~~~~~~~~~~~~~~~~~~~a ~~~~ C~~~~~~ 9 C  
~~ 

2
°c~~

— O  ._O i ~~.2 ’~~F 
~ 2 8
a a

c 
2 ~ Ca

C 
~~ 

-
~I

~‘ .2 2~~~~ 
2~ It~ gi .

~~~,

* E~~~~ t~I ~ l

~i a
a

Cl) -
~~.9 C -

-~~ 0 C
0 c 3 E
~~~~~~~ C

,,
o ?‘~. 

=: ~~ E ~~
< ~~~~~~~~~ 

. 
~~~ ~~~~~~~~~~~~~~~~~~~~~~~ 

i ~~~~3o  
-~~ 

‘
~~~ 2

>~~~~~ a
h .g E ~~~~~~C 

‘€ 
~ ~~.

CI) ~
~~~i .-~~ ~ a —~~ -~~ ~~~~ >o u. ‘~~~i c c W c i  ,,. ~~Z O o . ~~ u ~- O  a0o ~. —Z EJ~~~~ 

~~
.I

2Ca l a , ~~ til —. 
:~~ l

— . zi l— ~ h I l l  a~ ~~~l l I  ~j I I  ~~~l >

‘~ l E ‘- 
~~~~

i ‘
~ l -h- i .~~

CO Ct) r~ ‘— Oj C1 ~~~ N 0~ ~ I (N — ~ Ea,
’Ui 

~ ~i 31 8 i c!I ~
C’,—

~ xLu Lu
0.o —

§ C
0 -

~~~0. 
- “ C

C 0—I .2

Ui .
~~ N

2 do I O Na
~~ 

.;; . ‘a,’-,-

- $
N C ~~~~8 ‘-.~ 0 ,~~~I

0) -
C

-
~~ ~~. > - C  ~~~~~~~~~~~

:~E~~~~ 
~~~~~~~~~ ~~~~~ ~~c E

.!. ~~~~~~~~~~~~~~~~ e1 i3 ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~
a

E i I l I  ~, , i i  ~. i i i i i i i i i E t l i  a
N 0. (N a.

~

lQ ~~~.

~~~ 
‘C ’ N n N C’) Ot u) O 

~~~~~~~ ,~~~ ii,- CI81 .~J ~I ~I ~I
7.18



1’ ~~ : 1  ~-
~ .- ~~~~~ 

S
- 

‘—...-,‘ ‘ t~’ L [ ~ 1< S

S 

‘,
~

‘

/ ( r r —  ~

I 

- 

2

I -~ $
. 

“ . \I / 3 .~ ‘~ ;, ~

• ,~
—
~“~‘7 •• ~ ‘s. ~~~~~~~~~~

• (  •\ ..\
• •

/
—,-

I 
~~~~~~~• 

..-,.-.--- I
’

— : I
N-. 1’. s~

’’ • • •~7Z Ji~~~~~~~L(.5~ -\ C

‘I
~~~~ A#~~~~~~ ‘~

‘

I (-
~ 

‘-I

~~~~~~~~~~~~~~ 
r ——--• i ; I,
)
. 

~) 
U,

• ‘ ( - (j ~~’. ’( 4 -
~~

~- c~ ’ j  .E- •n LU
,- I , a)

I ~~€ I U
a” I 4

0 —
- a,

J . ..
.,-

‘ I ‘ 
- V ‘,,.

.
,_

- /

~~~~~~~~~~~~~~~~~~ 

“

~~~~~

7.19



thro ughout  the coun t • hut ver l i t t l e  is known of only two pits are c u r r e i i i l ~ I I )~~(~) being ipera ic d .
t iierit. Most of t h e  cIa ~ is glacial iii  orig in and vari e s in

The Bell ing ham coal scant was discovered in thi cki ie ss from a te ss indi e s to over 2(8) f e e t .  l ive
1 ~~ 2. and the first coal mu le in the State was opened re frac tory  cla~ dep osit s in the K enda l l  area ire
on it the foll owing year. From 1853 to 1955. .  when associated wit h  he di )ck . One other special clay ,  an
produc t ion ended , about 5.75 million tons of coal impure non swe ll in g hcnt omte . also I I ccur s .
was ta ken fro m this bed. ‘Iw o other mines , at Blue Mate r ia l  fro m the Iwo oper at ing pi t s , the
(‘any on and at Glen Echo . had production of about Rr e t tmt ai i  ( Fig. 7.4 , No . 5) and the I versun I l ’ i g  74 .
380.000 and 65.000 tons , respectivel y.  Probabl y less N o . .~). is used as an ingredient  in making cement and
than 1 .000 tons of ’ anthraci te  was produced from the for making heavy clavw are. r e sp e ct ivel ~ No C S t i i ) i a t e
Glacier field. as to  the total  of p as t pro duct ion or pote n tial reserves

Remaining coal reserves total  at least 303 is available t o i  common clay except t h a t  the values
million tons. The Belli nghan i coal seam , probably the are large .
most imp ortant.  has a m inimun t  of 50 million tons of Three of the ret r a c t o r s  clay pits have a record
bitum inous coal reserves . There are in excess of 77 of past production . (‘omp lcte pr od uct ion fi gures are
mil lion tons of r i-serves in the Belling hant field , the not available , b ut au esti m ated 53.4 18 torts s so r th
Lake Wha tcom field has more than 113 million tons. $151,000 was n ined between 1922 and 1949 In all .
Glacier h eld has about 5 million tons , the Blue total r efractor ~ cla~ reserves are pr ob ahI~ near I .5
Canyon coal zone contains at least 30 million tons , million tons. Little is k nilIss  i i  about the hen t oni i t ic
and other fields contain a total of more than 78 clay except that  where expo sed it  has a thicknes s of
million tons of reserves , about 7 feet.

Sand and Gravel
The western part of the Nooksack -Sumas Basins Stone Other Than Limestone

contains relatively smal l quantities of sand and gravel The Nooksack ’Sumas Basins have one of the
suitable for construction uses. The most valu able most unusual and at t rac t ive  building stones found in
material comes from deposits that were formed by the Puge t Sound Area. This is the Shuksan stone,
melt-water streams flowing off the Vashon conti- which is quarried for  its rich green color. It is a
nental  ice sheet. A lthoug h glacial ti ll i s ordi n ari l y chlorite-rich andes ite that  has good resistance to

considered unf i t  as a source of aggregate . good grave l weathering arid , as such , is used for facing on
is so scarce tha t  in p laces where the til l  has a h ig l buildings , firepl aces . and wherever rock stability is
pebble co n ten t , it  h a s  bee n washed , crushed , a n d u sed important .  There are four quarries , two fro m which
tor con cre te  and b i tuminous  aggregate. Gravel this material is presently (1966) being taken.
te r races , rive r bars , and de lta i c  deposits found along All other rock quarries , both abandoned and
the Nuoksa ck River are small and c i immo nl ~ cofl tain producing, are in massive sandstone of the Chuckanut
SO many f r a g m e n t s  ot deleterious ma te r i a l  tha t  tl ~eir Formation. TIii ’ san dstone is used pr m fl ) anil > as r i prap
sui t ab i l it y , for use iii  aggregate is o l t e m i  ques t i onab l e ,  for flood control along the Nooksack River and as

Sand and gravel deposits in the upp er Basins are je t ty  stone and salt waler riprap in the Be lling ham
derived f rom al pine glaciation. These deposits usually Bay area. Two such quarries were in operation in
contain a considerable quant i ty  of undesirable rock 1965 . although , as can be seen on Figure 4-3 . several
fragments which l int it  their usage . other quarries have a record of production. One old

All told , more than 40 sand arid grave l pits are abandoned quarry along Chuekanut  Drive provided
known , and most of them are in the glacial outwash building stone dur ing  the early days.
deposits oh the western part of the area. Available
figures show that from 195 1 to 1960, sand and gravel ~~~~
production was valued at $915 ,976. Figures prior to Fifteen major peat deposits comprising 6.616
195 1 and subsequent to 1960 are unavailable for acres have been investigated. Other large areas are
publication , known to be underlain by peat . but these have not

been investigated. Most of the bogs are located on the
Clay relatively flat area in the western part of the Basins.

Clay is a fair ly common commodity in the There are no produc ing peat operations at the
western part of the Nooksack -Sumas Basins: however, present time (1966), but total production over the
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years has amounted to $40,000, with practically all the vein is 30 inches, but pay zones are localized , and
of the production consisting of sphagnum peat from only portions of the vein carry commercial ore. The
Mosquito Lake . Peat reserves are sufficient to take country rock is a schist. The ore is reported to have
care of the basin ’s demands for many years. contained 2.5 ounces of gold per ton, and total

production was valued at $550,000.
Silica The Great Excelsior mine (Fig. 7-4 , No. 9)

One silica deposit occurs and was first discover ’ operated during the early part of the century , and by
ed in 1897 . the land was patented in 1912. In 1935 . 19 15 . when the last production was reported , the net
the deposit was opened by Olympic Portland Cement return was $20 ,276, The ore deposit is a sulfide-
Co.. and for 12 years thereafter , the silica was used as cemented brecciate d greenstone with quartz-dolomite
an additive in manufacturing a low-temperature gangue that occurs along the contact of an intrusive
cement , most of which was used in the construction bod y. There are two mineralized zones , the largest of
ot the Grand Coulee Dam. Although some assays on which was a maximum width of 75 feet. Ore minerals
the silica have run as high as 96.98 percent . the are pyrite , chalcopyrite , arsenopyrite , galena , sphale-
average , arrived through extensive sampling and assay- rite , tel lurides , and native silver. The ratio of gold to
lu g. is onl y about 90 percent Si02. Reserves are silver in the ore is about 1 to 30.
estimated at 50.000 tons. Production figures are not Fourteen other gold properties are known ; six
available for publication. (Fig. 7-4 , No. 2 ,3,4 ,6,7, and 10) of these are reported

to have made test shipments of one form or another.
Diatomite

Three diatomite deposits are known , none of Nickel
which appear to be commercial . Excess of organic There are two reported nickel properties (Fig.
matter ,  smal l size , and thick overburden present 7-4), neithe r of which has produced any ore , Both
obstacles that make the deposits economically unat- deposits are the “nickel ledge” type , occurring in
tractive . No estimate as to reserves is available , silica-carbonate rocks .

Probably the best possibility for the recovery of
Gold nickel is from the Twin Sisters ohiv ine . Nickel assays

The Boundary Red Mountai n mine (Fig. 74 , on the ohivine range from 0.143 percent to 0.6 12
No. I) has been the most important gold-producing percent with an average value of 0.254 percent. At
property. The mine , located in northcen tra l Whatcom presen t (1966), no detailed work has been done on
County, was developed on a quartz vein that averages the nickel-rich areas of the olivine mass. If the olivine
from 2 to 3 feet in width , but varies from less than 1 were to be dissolved in a process used to recover
foot up to 7 feet. The trend of the ve i r€ is irregular , magnesium chloride , possibly the nickel could be
varying from N 40 F to N 13 E , and it dips from recovered as a byproduct.
50 to 60 degrees to the southwest. The wallrock is a
dense, fine-grained diorite , separated from the vein by Silver
a thin parting of gouge . The gold is finely divided and Silver has been produced only as a byproduct
free and is usually not visible to the unaided eye. of gold mining. The only silver property, the looker-
Approximately 56,700 tons of ore was taken from Lestrud , is near the Excelsior mine. The mineral
the prop erty between 1912 , when production was deposi t consists of a pyrite zone up to 25 feet wide in
first reported , and 1947 , when the last production metamorphosed volcanic and sedimentary rocks. The
was recorded. During this time , operation of the silver values are carried in the pyrite .
property was intermit tent ,  The ore averaged $15 a
ton , and total production was about $581 ,000. Other Zinc
minerals occurring in the vein are pyrite. chalcopy’ No zinc has been produced , and only one
r ite , pyrrhotit e , and tetradymite. Silver values were property, the Chain Lakes, has been staked for its
not reported as being important. zinc content. The ore deposit consists of disseminated

The Lone Jack mine (Fig. 7.4 , No. 5) operated sul tides in brecciated limestone , greenstone, schist,
between 1902 and 1924 . Free gold with min or and volcanic rock . Principal suhildes are sphalerite .
amounts of gold telluride occurs in a quartz vein that chalcopyrite , pyrite , and bornite.
is traceable for some 2 ,500 feet. The average width of
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Oil and Gas dun ite mass. However . I wo deposits nor th  of the
No oil has been produced. Explorat ion has been Twin Sisters are associated with serpentinized rocks.

limi ted , as most companies have directed most of Test shipments have been mad e from the Dan ny (Fig.
their exploi ’at ion i efforts to other parts of the State. 7-4 , No. 2 and Ribbon (Fig. 7.4 . No. I I )  proper-

There has been a small amount of subcom- ties , w hich are located on Twin Sisters Mountain,  but
mer cial gas production. This has come from an area there has been no s ig r i t i c an t  production from the
just to the northwest of Bellingham , where the gas properties.
has been recovered from Pleistocene glacial deposits. The Indust r ia l  Mi n ing Co. (1-1g. 7-4 . No. l2A)
Appare n tly the gas was generated in the coal seams of made shipments in 1959 from its prop erty on the
the underlying Chuckanut formation and migrated up south flank of Twin Sisters Mountain . but production
into the glacial dr i f t , where it was trapped . Locally, statistics are not available for publication. The ore
the gas has been used to heat outbuildings (barns , occurs as chromite segregations in lenses in serpentine
etc..) that are located on the property from which the and dunite.
gas was recovered. The gas is produced from shallow At least 30 chr om i te prospects are known.
depths (170 ± feet) and was first discovered by
water welldriflers. Iron

Four iron properties are known , but none of
Copper these have produced. The Sumas Mountain deposit

Although no significant amount of copper has (Fig. 74 . N o. 4B) is a Iateri te that developed on rocks
been produced. one property. the Silve r Tip (Fig. ‘14 , of pre-Tertiary age . The Church Mountain deposit
No. 8), made a 27-ton shipment in 1947. However , (Fig. 7-4 , No. 4C) was formed by the deposition of
before the operators were able to get into regular iron-rich material in a marine environment. The other
production , a snows lmde destroyed the mine mill , two deposits, the Ruth Mountain and Lynden (Fig.
Four and one-half tons of ore were shipped from the 7-4 . No. 4A)~ have pyrite and limonite (bog ore),
Glacier property in 1951. respectively, as their ores. Reserve calculations for the

Three properties are known to have copper as Sumas Mountain deposit show 750.000 tons of 25
their principal value . All the know n copper deposits percent iron to be present. Reserves at Church
are either small replacement bodies or fissure and vein Mountain are estimated at 18 million tons of material
deposits that have developed along shear zones . containing about 20 percent iron. The Lynden

deposit contains about 30,000 tons of 30-percent
Chromium iron. An estimate of reserves at Ruth Mounta in is not

Most of the chromium deposits occur as available.
chromite segregations or lenses in the Twin Sisters

INTENSIVE LAND USE
Intensive land uses are mostly found in the towns. It is composed of lands which are urban or

western third of the Basins. Of the nearl y 804,000 industrial in character , but as yet remain unincorpora-
acres in the Nooksack -Sumas Basins , it is estimated ted. Other developments are scattered throughout the
that sl ightly over 20 ,896 acres are devoted to Basins consisting of scattered settlements , farrnsteads
intensive uses at the present time. Wit hin the B~sins , and rural non-farm residences. Considerable develop-
there are seven (7) incorporated munici palities. These ment also is to be found along tne shores of the Strait
citie s have a total population of 44,635 , or well over of Georgia , mostly either full or part-time residences.
one-half of the total population of Whatcom County.
The bulk of intensive land uses in the Basins are to be INCORPORATED CITIES AND TOWNSfound within the boundaries of these incorporated
places . Much of the remainder of the intensive land Bellingham
use is located in close proximity to thes e cities and The city of Re ll ing ham is the major urban
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~et t Ie n ie r i t  in t h e  Nooksack-Sumas Basins. It was vicin i ity has affected population growth in the city.
formed in 1 903 by the consolidat ion of the existing Fernda le is located to the northwest of the city of
towns of 1-airhaven and New Whatcom . whose com- Bell ing harn and borders on the Nooksack River
toned pop u lation in 1 900 was 11 .062 persons . Bel- approximately four miles from its outlet in Bel ling-
hng ham has experienced slow but steady growth since ham Bay.
its for mation.

Be ll ingham ’s population in 1920 was 25 ,585 Bla m e
per sons , by I%7 the city had a population of 36,500 The city of Bla m e in the northwest corner of
persons for a net increase of some I I  .000 persons the Nooksack .Sumas Basins immediately adjacent to
during the 47-year period, the United States- - Canadian border serves as the

The city is located at the western edge of the principal gateway for the Puget Sound Area from the
No oksack .Suntas Basins , bordering the shores of United States to western Canada. The 1967 estimated
Bell ing ham Bay. Principally a lumbering center in the population of Bla m e is 1 .775 persons. Since 1940 ,
past , t his activity has continued to play a major role the city has experience relative stability , while during
in the city ’s economy. More re centl y, other activities the period from 1910 to 194.0 , there was a loss of
have increased in Importance , most notable was several hundred persons from Bla m e’s population.
expansion of water-borne commerce activities , sub- Other than serving as a gateway to Canada , the
sta nt ia l  growth at Western Washington State College , principal activities of Bla m e are associated with its
and the addition of an oil refinery and an aluminum location on Drayton Harbor which includes terminal
plant west of l3ell ingham at Fernda le. and moorage facilities for both small boats and

Intensive land uses extend a considerable dis- seagoing vessels.
tance beyond the present city boundaries as a result
of suburban development. Particularly to be noted is Sumas
the development occurring around Lake Whatcom to The city of Sumas is located northeast of
the east of the city and along the shores of Bell ingham rmmediately adjacent to the United
Be ll ing ham Bay to both the north and south of the States—Canadian border. Sumas has a 1967 popu .
present city l imits .  lation estimated at 674 persons. Since 1930 , the

population has remained fairly constant. Between
Lynden 1910 and 1930 , Sumas experienced a population

The city of Lynden is located approximatel y ~ 
decline of several hundred persons.

miles north of Be lling hani and just a few miles south
of the United States— Canadi an border. The 1967 Everson
estimated population of Lynden is 2 ,850 persons, an The city of Everson is located approximately
increase of some 1 ,600 over the 1920 population of 18 miles northeast of Bellingham . The 1967 estima~
1 .200 residents. The economy of the city centers ted population of Everson is 625 persons. The city
around the processing of agricultural products which was incorporated around 1930 and has had a popula-
are produced in the Basin, Aside from some minor tion increase of several hundred persons since that
scattered development , mainl y rural non-farm resi- time .
dences in the environs of Lynden , most of the
intensive land use in the area is centered in and Nooksack
around the city itself. The city of Nooksack is located immediatel y

adjacent to Everson. Incorporated in 1920 with a
Feindale population of around 200 persons , Nooksack has had

The city of Ferndale was incorporated around a relatively stable population up to the present time .
1910 with a population of approximatel y 700 resi- The 1967 estimated population of Nooksack is 361
dents. Growth was very slow in the first three decades persons.
of its existence , but from 1940 on has been more
substantial. By 1960, Ferndale ’s population was Unincorporated Places
1,442 and in 1967 . it had grown to be an estimated In addition to the incorporated cities discussed
I ,850 residents. As noted above , the recent establish- above , the Nooksack.Sumas Basins contain approxi-
ment of an oil refinery and an aluminunn plant in the mately 30 unincorporated places. These range in size
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from those containing but a few persons to several Intensive Land Use
loosely kni t  communit ies  of several hundred persons. At the present t ime ( 1967) intensive land uses
While the to tal acreage consumed by such places is occupy some 21 .000 acres or 2.6 percent of the
not significant , the Impact of these communities on Basins ’ land area. Nearl y all of the intensive land use
the Basin ’s land resources often is significant. Of areas arc located within or near the Basins ’ incorpora-
part icular  concern are those developments surround- ted and unincorporated communitie s . A few intensive
ing major urban center s, Due to the general nature of uses can he found at scattered locations throug hout
development in uninco rporated territory, a great deal the Basins , such as country stores , resor ts , cemeteries ,
of land can be effectively committed to , or domina- logging operations and similar use activit ies. The
te d by, intensive hand uses, while onl y a small portion fo llowing list indicates the land use acreages for each
of land is actually utilize d for these purpose s . Because of the intensive land use subgroups:
of this developmental characteristic , it is often
difficult , if not impo ssible , for non-intensive uses to Urbanmake beneficial and efficient use of large land areas Railroads Roadways Airports (Built-up) Tota lnear urban centers.

613 5 .177 294 14 ,8)2  20,896

TRANSPORTATION
Rural Non-Agricultural

Rail — The area is served by the Great Northern , Many of the land uses classified within the
Northern Pacific . and the Milwaukee Railroads. Rural nonagricultural  category are similar in character

Highways Interstate Highway 5 starts at Blam e and often associated with or the forerunners of
and crosses the Basins from north to south through intensive land use . The following list indicates the
Be llingham. The area is served by a network of State land use acreages for each of the Rural nonagricul-
and county roads. tura l subgroups :

Navigation - This area has an established harbor
in Bell ingham Bay. Bedload detritus from the Nook-
sack River is filling the bay at an alarmin g rate. New Rural River Farnssteads
deepwater ports are being developed on the Strait of Nonfar m Wash (farm
Georgia. Residences Tidelands Mines ~,yards) Total

Airways - There are numerous small airfields for
civilian us in this basin and a large municipal airfield 3,720 4,324 658 3,967 12 ,669
at Bel l ingh am .

The R ural Nonagricultura l land use amounts to
13 ,000 acres of 1 .6 percent of tile total Basin ’s area.

LAND USE CHARACTERISTICS The reason for this inclusion of the Rural Nonagricul-
ture data in this portion of the Appendix is that the

W ithin the Nooksack-Sumas Basins ther e are Rural Nonfarm Residences , and the Farmstead sub-
792 ,238 acres of land. This figure does not include groups both contain lands which are the forerunner
acreages of inland (fresh) and saltwater which of intens ive land use , and will more than likely make
amounts to a little over 232 ,000 acres within the this transit ion to intensive land use during til e
boundaries of the Basins. Table 7.1 , contains the plann ing period.
figures showing the various amounts of major land
use acreages within the Basins. Land Ownership

Figure 7.1 portrays the arran gement of the Of the total  land area (792 ,238 acres) in the
present land use for the Nooksack-Sumas River Nooksack - - Sumas Basins . 37.6 percent is in private
Basins. From the map it can easil y be seen the small ownership; 17.2 percent in private corporate owner-
amount of land that is now being put to intensive ship; 34.1 percent in Federal ownersh ip ; 9.8 percent
uses. in State ownership; and I .3 percent in local govern.
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ment ownership. The bulk of the private corporate . projected to increase to 168 ,700 by the year 2020 ,
Federal and State ownerships are forested areas with an intensive land use density 5.5 persons per
located in the eastern two-thirds of the Basins. Land acre , resulting in a total of 29 ,800 acres of land being
areas owned by local governments (city, county and put to intensive uses. With 161 ,000 acres of land
special districts) are largel y located in the western deemed likely and suitable for future conversions and
third of the Basins. These land areas are mainly onl y 30,000 acres actually needed to satisfy the
related to intensive use consisting of streets , facilities , intensive land use needs to the year 2020 , there is a
local parks and similar areas. Other private owner- real need to guide new development to those lands
ships are also located primarily in the western third of which are best suited for intensive uses, and to those
the Basins and consist mainl y of intensive , rural areas where land use change will cause the least
nonagricultural and agricultural land areas. conflict between uses competing for land. Figure 7-5

shows the generalized future land use pattern (C2)
TRENDS AND POTENTIALS for the year 2020 in the Nooksack-Sumas Basins.

Industrial land use needs are projections of the
Int en ’ive land use in the Nooksack-Sumas type of uses existing today. Future land needs will

Basins amounts to some 2 1 ,000 acres of approxi- come from the pul p and paper industry, wood
matel y 2.6 p ercent of the total Basins ’ area. Intensive products industry, aluminum industry and the oil
land use requi iement s are presently being filled in and indust ry . There will be a need , for expansion and
around existing urban concentrations , mainly in the furthe r development of a deep-water port facility
Belling ham area. Recent trends show a certain within the Nooksack-Sumas Basins which will require
amount of i ivw development on the shore of Puget an additional large plot of land. Since so many
Sound and in various locations bordering on Inter - industries require water access , a special effort is
state 5. Within the Nooksack-Sumas Basins there are needed by all concerned to plan for industrial sites in
approximatel y seven (7) townships , comprising some prime loations that do have water access, and the
161 ,000 acres , which are considered most likely to necessary adjacent lands to house today ’s and tomor-
receive pressure for conversion to intensive uses. This row’s industries.
potentia l growth area is located mainly north and east Recreation and tourism are major “industries”
of the present city of Bellingham. The Basins also in the Nooksack-Sumas Basins, and both will have
contain approximately four additional townships of tremendous growth by the end of the planning period
good agricultural . tand which should be protected (2020) . Both recreation and tourism facilities must be
from possible encroachment by intensive develop- able to develop on an equal status with industrial
ment . development within the Basins, The Nooksack-Sumas

Basins are just south of a major metropolitan center
PRESENT AND FUTURE NEEDS ifl Canada , and are just north of the multi-metro-

politan center of Everett , Seattle-Tacoma and serves
Future needs for land for intensive uses have as a recreation area for both of these areas. This area ,

been determined by two major factors; the first being serving as a recreation area for these two large
the projected population for the Basins , the second population centers , will demand an increase of
being the density at which this population settles on recreation lands during the next fifty years. Special
the lands . Present population in the Basins is 77 ,300, efforts are urgently needed in the years to come to
with a density pattern of 3.6 persons per acre in the assure a desirable environment in the Basins which are
intensive land use areas. Population in the Basins is conducive to the development of recreation lands.
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SKAGIT — SAMISH BASINS

~~~ co~~sI*
WA~~~~~ON ~~~~~~~~ shorter stream in the northwest corner draining

directly into salt water The Skagit Samish Basins are
the largest in size in the Puget Sound Area and
contain the greatest amount of forest land

Population
The population of the basins in 1967 was

56,900 persons. This population is primarily located
in the western portion of the basins. Projections show
that the population will grow to 64,200 by 1980,
86,500 by 2000 and 118 ,200 persons by t he year
2020. This growth will take place adjacent to the
existing areas of development in the western portion
of the basins.

Land Use
The primary land use in the Skagit-Samish

The Skagit-Samish Basins are located in the Basins is forests and associated lands with approxi-
north sector of Puget Sound Area , in parts of mately 90% of the total basins being put to this use.
Whatcom , Skagit , and Snohomish Counties. The total The other two major uses, croplands and urban or
hydrologi c area is approximately I ,947 ,963 acres in intensive land uses occupy 5% and 1% of the land
the United States plus 256 ,330 acres in the Province respectively and are primarily located on the river
of British Columbia , Canada. Major tributaries of the flood plain in the western portion of the basins.
Skagit River include the Sauk and the Suiattle Rivers Figure 7-6, the generalized land use map of the
draining the Glacier Peak Area , and the Baker River , Skagit-Samish Basins , portrays the land areas occu-
an important hydro-power stream. The Samish is a pied by each of the major uses.
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TABLE 7-7. Land use in Skaqit-Samish Basins (weal 1

Rural Total Area
Map Crop . Range. Total Non- Built-Up F resh Land and
No Watersheds land land Forest 2 agricultural Areas Water Fresh Water

9-1 Upper Skagit Rive r 1 ,561 3,896 692,781 3,446 669 14,130 716,485
9-2 Baker River 111 246 181.676 10 188 6.693 188.924
9-3 Cascade River 80 -- 116 ,508 750 137 1 .146 118,621
9-4 Suiatt le River 50 40 221.319 -- 166 1 .762 223.337
9-5 Sauk River 775 330 240.049 2,639 653 2,221 246,667
9-6 North Skag it Tr ibs . 9,882 1.063 53,562 847 1.832 1.031 68,217
9-7 South Skegit Tribs. 2,476 641 110,815 516 591 2,315 117 ,414
9-8 Gages Slough 7.100 1,116 1,362 2.720 2,121 335 14,754
9-9 Nookachamps 7,480 2,593 34,740 1.668 1.096 1,461 49,038

9-10 South Mt. Vernon 11 ,500 1.520 14,881 1,788 2.443 485 32.617

Tot al Skagi t 41 ,015 11 .445 1,667,693 14,386 9.896 31.639 1,776,074

0-14 Samish River 27,737 4.195 51,765 2.089 1,896 983 88.665

Total Samish 27.737 4,195 51,765 2,089 1.896 983 88.665

0’lO Fidalgo Island Group 3.226 109 29,153 1.597 5.204 1.010 40.299
0-15 Skagit Fiats 28,487 3.999 4,834 2,020 1,808 1,777 42,925

Total Pacific Drainages 31.713 4,108 33,987 3,617 7.012 2.787 83,224

Skagit-Sam ish Basins 100,465 19.748 1,753,445 20,092 18,804 35,469 1,947,963

1 Unadjusted measurements. 1966. for Puget Sound Area Study .

2 F igures include non-forested land commonly aasociated w ith forest ereas.

AGRICULTURE
PRESENT STATUS AND POTENTIAL Ill , and IV are suited for either cropland or urban

uses, and Class VI has potential for urban develop-
The Skagit-Samish Basins are located largely in ments.

Skagit County,  although the eastern portion of The Skagit is the largest rive r in the Puget
Whatcom County and the northeas tern portion of Sound Area. It drains an area of 3,105 square miles ,
Snohomish County are within the drainage basin, of which nearly 400 square miles are in Canada. The

Much of the area is mountainous. Of the total principa l tributaries are the Sauk Rive r and Baker
land area of 1 .9 12 ,554 acres, those lands outside the River.
national forest and national park have been mapped The Samish Rive r and its tributary , Friday
by a medium-intens ity soil survey. Lands w ithin the Creek , originate in the hills south of Bell ing ham and
national forest and national park have been mapped drain an area of 139 square miles. The general
by a low-intensity soil survey suitable for reconnais- character is related to the Skagit.
sance use . Of the 523.181 acres mapped with the Ten offshore islands are found in the Basins hu t
med ium-i iftensity survey, approximatel y 270,000 their particular problems of drainage are distinct from
acres are classified in Land Use Capability Classes II the mainland.
through VI . The Skagit-Samish Basins provide the largest

These 270 ,000 acres of land have the greatest valley system in the Puget Sound Area. The system
potential for development; i.e., changed use or includes many flood and drainage problem areas
improvement in use. Land Use Capability Classes II , which require corrective measures before their poten-
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ti a l may he attained. l’he lower flood plain contains Map (Figure 7-( ), .ind on the Land ( apahi l i ty  Map
about 90,000 acres of leve l or gentl y undulating river (Fi gure 7-7).
bottom lands and tidelands . The upper reaches of the The watersheds of the tipper Skagit River (9-I ) ,
Basins are steep, mountainous valleys with turbulent  Baker River (9 -2),  Skagit River (9.3), Suiat t l c  River
streams. Below Sedro Woolley the valley d rops almost (9-4), and Sank River (9.5) are dominan t l y t imber-
to sea level and widens to a flat , fertile plain as much producing areas and much of the la n d is w i th in  the
as 20 miles wide and 2t) miles long . boundaries ol the Moun t Baker Natio n al For est. The

federally -owned lands are managed by the U . S .
Prcx:kiction Forest Service under the mul t i p le-use concept. Much

Farming and forestry are the main users of land of the private Iy -~wncd forest is managed under
in the Skag it-Saniish Basins. Forage production in sustained yield programs , and the general hydrolog ic
support of a livestock industry is the largest type of characteristics of the area are rated as very good.
farming. In earlier days much small grain was raise d , These five watersheds are the main sources of summer
and the area is sa .1 to hold the world’s record for oats flow in the Skag it R iver , as the hi gher elevation
produced per acre. Grain production decreased as snowpack usually carries well into the summer
horses used for logging decreased in numbers with season .
mechanization. Many farms produce significant Watersheds (9-6), North Skagit Tributaries , and
amounts of vegetables , berries , and vegetable seeds. In (9-7), South Skagit Tributaries , are more important
fact , the area produces probably 90 percent of the from the farming aspect bu t are dominant ly  in forest
cabbage seed and half of the garden beet seed for the use and their potential  is largely for that  use .
United States , plus large amounts of turnip and Gages Slough (9-8), Nookachamps (9.9), arid
rutabaga seeds. Despite these significant totals , most South Mount Vernon (9- b ) watersheds contain large
of the crop land is used to support the dairy industry. acreage s of high-producing crop land but require more

Forestry continues as a major industry of the development if they are to reach their potential
Skagit-Samish Basins and supports several large saw- productive capacity.
mills and wood pul p plants within or adjacent to the The farming area of the Samish River watershed
Basins. A large manufacturer of logging machinery is (0- 14) is very important to the economy of the
located at Sedro Woolley. Samish Basin. The productive capacity of the Samish

watershed is high if developed to its full potential.
Flooding Watershed 0-10 is composed of Fida lgo and

Climatic conditions induce two flood-producing some other small islands. It is important as an area of
seasons annual ly ,  one in the fall or winter  as a result possible development for urban use.
of excessive preci pitation , and the other in late spring Watershed 0-I S is the Skagit Flats. This area ,
is a result of snowmelt augmented by precipitation , together with the Lower Samish , is economically the

Discharge s in excess of channel capacity cause center of agricul~ural development in the Skagit-
water to spread across the valley where it remains Samish Basins and further development is expected to
unti l  the river drops. In many areas , water is trapped increase its productivity.
by topograp hic detail unt i l  it can seep into the soil . Many of the farmlands mentioned above have
t .xcessive rainfall  cause s similar (b oding conditions , common problems of flooding and a need for soil
as well as swamping ut t I re soil. profile drainage . Proposed solutions for these condi-
Drainage tions will be summari i.ed in the Puge t Sound Area see-

A general discussion of the purposes and tion of this Appendix under “M ea ns to Satis fy N eeds”

problems of establishing drainage is contained ~n and are discussed in more detail in Appendix XIV

Appendix XIV , Watershed Management. Princip les Watershed Management.
and conditions discussed therein app ly to the Skagit-
Samish Basins and need not be repeated here.

Tab les
Watersheds Generalized land use in the Skagit-Samish

Thirteen watershed areas requiring solutions to Basins is shown in Table 7.7. The following tables are
prob lems . or development to achieve potential pro- to indicate the potential development possible within
ductivity of the Basins , are shown on the Land Use acceptable land use standards.
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Table 7-8 shows the relative importance of Table 7-9 shows the number  of acres in each
groups of crops within the farming sector of agricul- capability class, subclass , and uni t  by waters heds in
ture at the basin bevel. Data from the 1964 Census of the Skagit-Samish Basins . This table can he used with
Agriculture were expanded to agree with measured the description of capability units to estimate the
acreages for this table , potential for development

TABLE 7-8. Distribution and value of production by crops in Skagit-Samish Basins

Cropland Crop land Percen t of
This Use This Use Percent Value of Value

Land Use (Census) 1 (Expanded) This Use Production This Use
(acres) (acres) (percent ) (dollars ) (percent)

Small rains 3,037 3,406 3.39 164,31 ~ .80
Field crops 1,070 1,200 1.1 9 358,3 1.75
Vegetables 25,770 28,907 28.77 6,203,590 30.22
Berries 2,023 2,269 2.26 2,335,794 11.38
Nursery products 2,909 3,263 3.25 5,691,586 27.73
Cropland not used 2,793 3,134 3.12 —

Sub-Total 37,602 42,179 41.98 14,753,655 71.88

Hay 18,882 21,180 21.08 992,755 4.84
Hay aftermath -. -- -- 4~7~234 435

Sub-Total 18,882 21.180 21.08 1,884,989 9.19

Sitage (~~asei 5,513 6.185 6.16 409,775 2.00
Gras. aftermath -- -- ,__  275,287 1.34

Sub-Total 5,513 6,185 6.16 685.062 3.34

Silage (corn) fodder 
‘ 1,971 2,211 2.20 146,489 .71

Pasture (cropland) 25,594 28,710 28.58 3,054,527 14.88

Sub-Total 51,960 58,286 58.02 5,771,067 28.12

Total 89,562 100,465 100.00 20,524,722 100.00

1 F igures by counties from 1964 Census of A~~icu ltur e were disaggre gated to Basins on basis of 1966 measured acreages.
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PRESENT AND FUTURE NEEDS pro(ecl type . Many Federal . Sta le , and local cnt ities
ot government participate with t he private sector in

Urban Needs deve loping resources.
Populat ion in the Skagit .Samisli Basins will The program of the United States Department

incre.isc I tom ~ 7 .0(K) persons in I %7 to about of Agriculture for (lie Skagit-Sumas Basins is sum-
I 182 (X )  by 2020 . accor ding to Regional Economic marized under the topic ‘1Program Implementation ”
Studies Tec hnical (‘ommittee data.  At a densit~ of six immediately following “Foresty .” A more complete
(X’ iSs ) f lS per ac re . t h e  3$ .’~0(r acres presentl y in description is found in Appendix XIV , Watershed
intenisive and rural nonagiicultu rzi l uses .:ould provide Management
ample acreage ts r  new intensive development to the
s car 2020 wit bout encr oac h men t onto the croplands

TABLE 7-10. Protection and development needs(it t he Basins. ___________________________________________________________

Cropland Needs Measures Needed Unit 1980 2000 2020
Tb ~ Bas ins presently have lOO .4o5 acres of

Floodwater protecti on ’ acre 90.439 90.439 90,439cro plar d. It is expected that crop land will increase Watershed protection
slightly in each of the three base time periods , and rehabilitation2 acre 120.748 124,748 134 ,748
reaching a level of 115 .000 acres by 2020. Percent Drainage improvement acre 49.023 81.705 108.940
increases needed, by crops , for the Puget Sound Area Irrigation development 3 acre 40,000 60,000 95.000

are shown in Table 2- I S .  Water for irrigation4 ac. ft. 76C800 115,200 182.400

Protection and Development Needs 1 A total of 155 ,353 acres in the Skagit -Samish Basins are
Data in Table 7-10 shows the number of acres subject to flooding. Only the amount of cropland needing

of criipland that will need protection and develop- protection through 2020 has been evaluate d here .

ment . by time periods , to meet future production 2 Includes 19,748 acres of rangeland.
requiremenh under sustained use . According to A ppendix V II, Irrigation, there were 6,200

acres (using 11,904 acre-feet of water ) irrig ated in 1966.
MEANS TO SATISFY NEEDS Irrig ation Appendix projections show 16,200 acres irrigated

by 1980, 26,200 acres by 2000, and 51.200 acres by 2020.
The program of management and development ~ Based on gross diversion requirements of 1.92 acre-feet psi

liii sustaine d use is the means by which agricultural acre, estimated by Irrigation Committee in Appendix VII.
resource needs are met. Structu ral measures are of a Irrigation.

FORESTS
PRESENT STATUS The available timber land is divided into

resource ,.ones as shown below:
1.754 .000* acres , or some 75% , of t he land in

the Skagit-Sanush Basins is covered by forests. Some Area Percent of
69%, or 07t ,0~t) acres , of lhe forest land is classified Zone (.acres) Total
is available timbe r land . (Tab le 7-I I). Forests are
lsiuri d in all portions of the Basins with the heaviest Woodland and Woodlot 189 ,550 19
an d most conti n uous timbe r stands in the central and Principal Forest 573 ,870 59
eastern sections. Approximate ly 375 ,000 acres of Upper Forest 176 ,730 18
to rest 1~nid . is in a rese rved classificat ion located Subalpine 35 ,930 4
primarily in the Norlh ( ascades National Park and in
the Paysaten and Glacier Peak Wilderness. Total available 976,080 100

‘Figure does not incPud~ nonfo,ested lands commonly
associated with forest areas
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TABLE 7-11. Skagit-Samish Basins—Area of forest land in acres by ownership and type

Available
State Total Total

Cover T ype or National Other & Mont- Avail Unavoil- Avail. &
Land Class Forest Federal County cipa l Indian Private able able tJnavail.

Douglas-fir
seedlingsand saplings 6.190 .. 2,460 70 100 6,510 15,330 6.990 22.320
polet imber 13.070 20 12.740 350 350 31.490 58,020 2.930 60,950
small young growth sawt irnber 46.570 120 11.100 920 1,020 37.410 97.140 6 970 104 110
oid growth and large

young growt h sawtimber 65 ,910 110 4 ,010 240 180 14.720 85,170 24 .370 109,540

True ii mountain hemlock
seedlings and saplings 1.040 - - 2.140 11.840 15,020 2.970 17.990
poletim ber 11, 230 - 230 - - 310 11,770 4 ,580 16.350
small sawlimber 27,090 .. 510 790 28,390 23,770 52.160
large sawtimber 112,080 .. 2,330 - 7,930 122.340 55.900 178.240

Western hemlock
seedlings and saplings 6.050 .. 3,600 - -  - - 18,330 27 980 2.480 30,460
poletimber 5,650 10 4.800 - .  7 ,970 18.430 3.290 21,720
smail sawtimber 18.730 ~~) 3.590 - - 70 14,720 37,170 11,050 48,220
large sawt,mber 105,370 60 6,260 -- 10 20,100 131.790 29,270 161 ,060

Western redcedar
poletimber .. t20 -- 850 970 -- 970
small sawtimber 2,680 40 20 - . 940 3,680 -- 3.680
Iargi’ sawtimber 17,480 -- 80 -- 10 1.640 19,210 2.980 22.190

Lodgepoie pine
seedlings and saplings .. - 20 -- -. 30 50 - 50
poletimber 4.830 -- -- 20 - - 4 ,850 4 ,850
small sawtimbe r 670 -- -. - -- 670 -- 670

Se ika Engiemann spruce
small sawtimber 3,360 -- 3.360 -- 3.360
large sawnimber 2,020 -. 30 2,050 2.120 4.170

Ponderosa pine
seedlings and saplings -- -- 40 -- 40 - 40

Western white pine
poletimber 2,020 - -- 2,020 -- 2.020

White fir
small sawtimber 890 -- 890 -- 890
large sawtimber 670 

______ ,j ~_ 30 700 
_______ 

700

SUBTOTAL . softwoods 453,600 370 54.070 1,600 1,760 175.640 687,040 179.670 866,710

Hardwoods
seedlings and saplings 1.660 10 1.250 120 30 12.080 15.150 30 15 .180
polet imber 5,520 10 17,250 430 610 64.470 88,290 190 88,480
small sawtirnber 4,120 10 6,160 50 750 41 ,550 52.640 890 53,530
large sawtimber .. -- 190 -. - 1,230 1.420 60 1,480

SUBTOT AL , hardwoods 11 ,300 30 24,850 600 1.390 119 ,330 157 ,500 1, 170 158 ,670

Nonstocked
cutover 3,900 -- 2,270 -- 30 2.900 9,100 -- 9,100
detoresied by tire 670 - 510 200 1.380 530 1,910

SUBTOTAL . nonstock ed 4 ,570 - 2,780 30 3,100 10,480 530 11 ,010

TOTAL , productive land 469,470 400 81,700 2,200 3,180 298,070 855,020 181 .370 1,036,390

Subalpine 43 ,010 620 . - . 470 44,100 78,040 122.140
Noncommercial , rocky 126,060 - - 880 130 10 2,310 129,390 117 ,410 246,800

TOTAL , unproductive land 169.070 -- 1.500 130 10 2,780 173.490 195.450 368.940

TOTAL . aH fo,ested land 638,540 400 83,200 2.330 3.190 300.850 1,028,510 376,820 1,405,330
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The Skagit-Samish Basins contain 834 ,730 ac res PRESENT AND F U T U R E  NEEDS
ol commercial t’orest land capab le of producing AND
continuous crops of forest products. Sawtimber MEANS TO SATISFY NEEDS
inventory on these lands is 23.6 billion board feet ,
International Va- inch Rule (Table 7-I 2). The Basins No determination of the demand for wood
contain 17% of the Puget Sound Area ’s commercial products is made specifically for the Skagit-Samish
forest land and 23~4 of its sawtimbe r volume. Basins. The nature of the forest products industries .

About 3 5 T  of the commercial forest area is particularly the relative ease of log transportation
privately owned. Large corporate holdings are between basins , would make such a determination
102 .000 acres , medium-size holdings are 9,000 acres , rat her meaningless. In addition , a specific figure
with the remaining 189 ,000 acres of private forest would imply that a production goal was established
land in farms and other miscellaneous small holdings. for the basins, which is not the case . Production goals
Public forest lands, located mainly in the central and are established for the Puget Sound Area as a whole ,
eastern parts of the Basins , include 533 ,500 acres of with the assumption that considerable shifts in
commercial forest land. Ownership is 72% National production between the basins will occur , depending
Forest . I 5 ~ other Federal , 127 State and county and upon the actual pattern of industrial and land use
17 municipal. deve lopment.

Logs and other forest products from the For sake of basin comparison, however , t here is
Skagit-Samish Basin are transported to manufacturing some value in showing the percentage of demand that
plants throughout the Puget Sound Area. However , may be supplied by the Skagit-Samish Basins in the
deep water ports such as Everett , Bellingham, and future. In 2020, the Basins are expected to contain
Anacortes receive most of the materia l. Within the about 17% of the commercial forest land in the Puget
basins proper there are 12 sawmills , 2 plywood Sound Area. The percentage in earlier periods is
plants, and I paper mill. The 12 sawmills , located at slightly lower. It is therefore assumed that the basin
Anacorles . Concrete, Hamilton, Mt. Vernon, Sedro will supply approximately 17% of the total wood
Woolley. and Darrington , manufacture a variety of products demand in the future .
products such as hardboard , treated products , The effect of competing uses for forest lands is
specialty products , box materia l, and veneer. Daily discussed in detail in the section covering the Puget
material needs exceed 600,000 board feet and during Sound Area. The estimated diversion of forest land
peak marketing periods may approach one million from these causes in the Skagit-Samish Basins is
board feet at full plant capacity. shown below:

Problems affecting industrial development and Acres Diverted
forest land management in the Basins are the same as Type of Land Diversion (2020)
those for similar basins in the Puget Sound Area.
Problems of the forest products industry, aside from Parks , Wilderness , Campgrounds,
price of raw material and fluctuation of markets for other Recreation Use 71 ,530
products . are re lated to expensive road access and Roads and Highways 20,340
construction and plant location that will conform Urban- - Industrial Development 7 ,800
with pollution controls and public acceptance. Reservoirs , Powerlines , and ot her

miscel laneous conversion 2,000
Private Land Use Reservations 24 ,010

Total 125 .680
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TABLE 7-12. Skagit—Samish Basins. Volume of sawtimber and row ing stock, by ownership, on productive
forest land

Ava iiaole
- - -~~~~ - - — - - - — - - - — — -- - -—

~~~~~~~~~~~~ Toiai
National Other State & Mun, Total Available &

Species or Group Fo rest Federal County cip•l Indian Private Av ai lab le Unavailable Unavailable

Sawl imbe r Thousand board feet . International -. inch Rule

Dougias - fir
smali sawtimber 702,850 1.720 182610 14 .550 17 ,400 567.000 1,481.130 85.110 1.566 .240
large sawtimber 3.621 ,820 5.140 228.960 13. 370 7 ,680 791,120 4.674 .110 951.220 5.631 .330

True fir mouniain hemlock
small sawtimber 485.650 8.960 19 ,880 514.490 349.230 863.120
large sawtimber 6 908.850 148.130 477 .330 7 .534 .310 3.387 .290 10.921.600

Western hemlock
sm4ll sawtimbee 288. 780 640 53. 240 - 660 232,400 575.220 159,900 735,120
large sawiimber 5,531 . 710 2.480 334 .770 410 1 ,036 .830 6.906.200 1.529 ,110 8.435.310

Wesiern redcedar
small sawtirnber 55 ,040 - 850 330 - 15 .920 72. 140 - 72 , 140
iarge sawtimber 1.564.240 - 5.940 710 101.360 1.612.250 239.970 1 ,912 ,220

Other softwood species
small sawlimber 88.250 20 30 10 88.310 88,310
large sawtimber 202.130 30 30 2.750 704 940 ~~~~~~~~~~ 324 .690

SU BTOTAL . sott woods 19.448,820 9,980 963.530 28.250 21,920 3.250,600 23,723.100 6.877 .580 30,560 ,680

Hardwoods
small sawtimber 48,150 90 80.470 860 8.280 469,410 601.760 9,140 617 .000
large sawt.mber 5.950 10 25.700 380 620 102.470 135.130 2,410 137 .540

SU BTOT A L , hardwoods 54 .100 lOt) 106.170 1.240 8.900 571 .880 142.390 12150 754.540

T OTAL SAW T IMBE R .
all spec ies 19 507 .920 10,080 1 ,069,700 29.490 30,820 3, 822 .480 24 ,465,490 6.839 . 730 31 305 ,720

Growing Stock million cubic feet
Douglas fir 7878 1 2  750 5 1  3 7  748 5 1 , 1 2 1 3  189 9 1 3 1 1 7
Trve I,, mountain hemlock 1 . 337 5 784 899 1 .455 8 6759 2. 131 7
Wester n hemlock I ’ 34 0 06 756 0 2  747 3 1 , 451 7 379 1 1,786 8
Other sof t wood species 756 1 - 2 7  0 1 03  47 5 806 7 1474  949 1

SUBTOTAL . tofiwoods 4 .0154 18 181 7 5 2  4 2 633 7 4,841 5 1 .337 3 6, 1 713 8

Hardwoods 714 00 420 05 35 226 0 293 4 48 298 2

TOTAL yow.rig stock .
alt spec.es 4.036 8 18  223 7 5 7  7 7  859 2 5, 134 9 1 , 347 1 6 4 1 70
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the current and prospective changes in the
commer cial lorest land base from all cause s are given
beloss

Current and protected commercial forest area in the Skagit-Samish Basins 1968-2020 (in thousand acres)

Own~rship
Private Public

Other
Period Large Medium Small NF Federal Other Total

1965 101.6 9.1 187.3 386.5 (‘i3.I 87.1 834.7
1980 106.9 9.! 172.8 322.1 61.3 85.6 757.8
2000 1- 17.9 9.0 145.8 318.5 60.4 83.8 735.4
2020 12 1.8 8.8 122.9 314.1 59 .6 81.8 709.0

PROGRAM IMPLEMENTATION for watershed protection , conservation treatment ,
AGRICULTURE AND FORESTS and water management. These measures will include

seeding of improved grasses and legumes, cover crops ,
In order to adequatel y provide for the needs of drainage development , forest management , and irriga.

the Skagit-Samish Basins, as discussed on preceding tion development. Total cost of the program for the
pages, the following plan has been devised. This plan, early action period is $64,761 ,000.
multipurpose in scope , will provide for floodwater There are four early action projects described in
prevention , waters hed protection and rehabilitation , Appendix XIV , Watershed Management . Primary agri-
drainage improvement , and irrigation deve lopment, cultural benefits from these projects are prevention of
Other measures provide for water quality and quan- flooding and drainage improvement. The four pro-
t ity contro l, recreation, and fish and wildlife develop- jects are expected to cost $593,500 annually, and to
ment . result in annual benefits of $2 ,242,000 for a benefit

This plan contains programs and projects in cost ratio of 3.8 to 1.
order to accomplish specific objectives of conserva- Three projects with an installation cost of
tion and development. They pro vide for the full $1 ,850,000 are proposed for the period between
development of lands presently used for farming. It is 1980 and 2000; arid five projects costing $1 ,460,000
planned that such lands continue in their present use will be installed after the year 2000. Program costs
with approximate ly 15 .000 more acres added to are expected to be $84 ,934,000 for the period after
cropland by 2020. 1980 and $93,896,000 for the period after 2000.

The plan is broken down into three time Total cost of the plan is expecte d to be
periods: (a) ear ly action (within the next ten years); $257 ,538 ,000.
(b) near future (1980-2000); and (c) distant future A Summary of the early action projects is given
(2000-2020). in Table 2-21 of the Puget Sound Area section on

Program measures are onsite practices which agriculture. A presentation of the proposed plan,
take advantage of development made possible by t he including agriculture , may be found in Appendix
structura l works of improvement , as we lt as measures X1V, Watershed Management , Skagit-Samish Basins

section.

7.39



1~
~~~~~~~~~~~~~~~ w

-J

_ /-

~~~~~ ~~~

, 

- I 
- 

~~~ ~~~~~ 

- :~

- ~ se .. _ 
,, , 

~
, ;. 

I ‘ 
.
~

I~~~~~ t - 

L~~ 

-

~~~~~~~~ ‘ta ;.; 
-

-i . 

-
. . 

i~~~ 

~~~~ 
,~? 

,

. 

!i 
(

)
.5 ~~~~~~~~~~~ 

. 
3. .

.
~~ 

~~~ ,‘ :~~ < 
I

q 
, 

~~~ 
~ t;~ ~: ,..

-
. ,, ~ ~ ..i~ -~ ~ .

l~~~~ 
—~ -. 

5~~~~~~~~ _ . 

. 

J

L 
- 

a . .~~ .,~~J 

- -;t~~. , 
i

o_ 
~ 

a.’ 

ii

— 

-— 
:. ~~~~ 

, 
;.2t~ ‘i

~1 . 

~~~~ 

t

:)
~1 

e.;, )%
j .

. ..‘ ! t , 

-

J .
~~~~

0 
—~~~~~~~ 

~~~~~~~~i 

-

. 

~11~0 E~4 
U-

LU
‘I 

:3

“S 
, 

.

I 

U

-

~.:i 1 ii;
0 

~ ! 
~~~~~~~ 

e3

~IHIii

7 .4()



MINERALS
The locations of the known mineral deposits in Limestone reserves are estimated at slightly

t he basins planning are shown in Figure 7.~
) . The open more than I billion tons , most of which is contained

circl es on the maps indicate properties that have a in two deposits , the Concrete in Skagit County and
recor d of production: the dots with number s repre- the Lime Mountain in Snohomish County.
sent properties t’or w hich estimates of ore reserves A breakdown of limestone reserves follows: 4
have been made. These propertIes also are tabulated deposits with 10 million or more tons each, 3
on the pages facing t he maps and are identified by deposits with between I and 10 million tons , 12
numbers which arc used in tile text where references deposits wit h between 10 ,000 and 1 million tons, and
are made to  given properties. 7 deposits with less than 10,000 tons , or whose size is

The Skagit-Samish Basins have been an impor- not known.
taf t limestone source for many years . It also is the
OilL ~ area tn t he Pugef Sound region where talc. Olivine
strontium , and asbestos have been produced. Ot her Two areas are potential olivine sources- Goat
minerals and ores that have been or are being Mountain and Cypress Island (Fig. 7.9). One of the
produced are sand and gravel , coal , clay, olivine, peat , Cypresss Island deposits , Olivine Hill, has a record of
silica. pumice. basalt . copper, gold, chromium, and past production. Olivine from this site was fused with
iron . Small test shipments of lead have also been phosphate rock to make fertilizer.
made. Ot her ore deposits in the area contain nickel , Reserves for the Goat Mountain area are esti-
silver . zinc , manganese , and molybdenum. Nonmetal- mated at 10 billion tons and for Cypress Island at 50
lic minerals that occur in the area but which have had million tons.
no production are mineral water and diatomite .
Although rocks favorable for the occurrence of oil Coal
and gas occur , test we lls drilled to date have not been Coal occurs in several areas. The major coal
productive, deposits are in the Hamilton . Cokedale. and Blue
Limestone Canyon areas , and small deposits of unknown size

The limestone occurs as beds and lenses in occur in the McMurray area .
predominant ly thin-bedded siltstones and graywacke The coal measures in the extreme northwest
along wit h conglomerate , chert , and volcanic rocks of part of the area are part of the Blue Canyon coal
the (‘hilliwack Group. T ue deposits are located near deposit and occur near the base of the Chuckanut
Concrete in Skagit County, Dock Butte in Skagit and Formation.The rest of the coal deposits are separated
Whatcom Counties , and Circle Peak and Lime Moun- from the Blue Canyon area by a band of pre-Tertiary
ta m ~n Snohomish (‘ounty. metamorp hic rocks: however, the coalbeds in the

The Concrete deposit was the first limestone Cokedale and Hamilton areas are probably the same
deposit to be quarried, and the first one to be age as the lowermost beds of the Blue Canyon coal.
developed for manufacturing cement in Wash ington. The Cokedale and Hamilton coals are probably
Originally, a cement plant was put into production in continuous under the overlying Pleistocene glacial
1907 at Concrete by t he Washington Portland drift and Recent alluvium that appears to separate
Cement (‘o. A short time later . Superior Portland them. The position of the McMurray coal in the
(‘ement (now Lone Star Cement Corp.) built a plant strat igraphic section is not definitely known.
at Concrete a lso . The Washington Portland Cement The thickness of the coalbed that was mined in
plant has been closed for years , but the Superior the Blue Canyon area varies from 0 to 12 feet but
(Lone Star) plant had been in production continu- averages about 3 to 4 feet. The Cokedale coal varies
ousty until 1968 when the plant was forced to shut from a few inches to almos t 30 feet in thickness , hut
down for economic reasons. Production figures are only about half of the 30 feet is reported as being
not avai lable for publication; however , it is estimate d usable coal. Thickness of beds in the Hamilton area is
that the deposit at Concrete has produced several not known other than that there is at least one seam
million dollars worth of limestone since it was first more than 4 feet thick. The number of beds present
opened. The only other deposit that has been at Cokedale and Hamilton is not known , and very
quarried is the Three Mile Creek deposit . but produc- little is known about the McMurray coal.
tion figures are not availab le for publication. Reserves are estimated at ovet ISO million tons.
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blue Caiivon resclves are about 50 million tons, ce m ent s . I he fibrous m aterial is a nhixtu ri.- of acti lio-
Cokedale has about 2 12 million . aiid Ilarniltoil has lite and fibrous soapstone Tile l.vnian deposit . which
about 2.4~i million, is near Hamilton , is re ported to havc slopped a small

amount of amphibole ashesti
Sand and Gravel Three of the asbestos propert ies contain serpen-

ihe best sand and tnavel deposits are associa ted ti n e asbestos (c hrysotile), and four contain amp hibole
with glacial ouis~ ash material in the west ern part of asbestos . As note d above . the production has been
t ile area. especia lls near Sedro Woolley. Most of the from the latter. All of the deposits art’ asst crated with
terr ace deposits along t he Skagit River are suitable for basic and ultrahasic rocks.
.ii~gnetra te use a lso , however, many of the gravel bar Total production of asbestos is esti mated at less
deposits along the river are unsuitable because they than I ,500 tons. No estimate of ’ rese rse s is available.
contain too ma rt s s t i  rock fragments.

~kell over 40 s a ud and grave! pits are known to Diatomite
liase produced agguegate ou f i ll material at one time Only one diatnint ite deposit has bet i i  ncpo’’ed .

another - Practicall~ all of them are in the western and it has not had production. It is a (n- to  12- toot
part of the drainage s~ ste rn , although there are a few bed that covers about I S to 2(i a cres and is ~vcr laifl
pits along the upper reaches of the Skagit River. by t’rom 6 to 12 inches of overburden. Reserve s a re
( ‘omp lete production figures are not available , but it est imated at about 10 ,000 tons
is estimated that over M million tons of sand and
gravel has been produced between 19 20 and 1965. Mineral Water

Of three mineral hot springs. non e hase bceni
Clay developed. They are the Baker Hot Springs iii

Clay deposits arc ‘ .iir l~ common in the wester n Whatcom County. and the Sulfur h o t  Springs and
part •~t t he Skagit’Saniish Basins , but at the present Kennedy Hot Springs in Snohoniish (‘ounty .
time l9bh). there is no clay production from the
area There are sns pits (Fig 7.0) t hat have a record of Oil and Gas
production all of them either in glacial or lacustr mne T h e  (‘huckanut Ini mllatii ii (it Paleocene age .
deposits. Sonic shale deposits in the (‘huckanut cropping out in t i e  western parts ~fie Skagit ’
hi rnuti on near McM urra~ are suita ble fo r  making Samish Basins . co i ita inis inaii~ beds i liar Ii .isc ph ys ical
red-burning ware , hut t hic ~ have not been uti lized . All con dition s fa vorable to r  the accumulation of oil and
clay produced has been used in the manufacture ~ gas. To t he present time I I Yt~(~), there has been onl~
heavs ware and as an ingredient in making cement to 

~ne test well drilled below 1 .000 fee t .‘\ few deep
raise t he sml i~a and alumina content. water wells have encountered small gas Pot kets t h at

bled off very quickly. Three wa t er wells are reported
Stone Other Than Limestone to have had oil shows at ± 100 feet. hut these re ports

Nine stone quarries are in the Skagit-Samish are probably erroneous.
Basins: one in silica-carbonate rock, one in travertine ,
one in schist. and six in andesite . The schist is used as p~~ashlar arid flagstone : the trave rtine is used as a Fifteen major peat areas comprisitig 1. 147 acres
decorative stone , the others are used as rubble , have been investigated. Of these peat areas , five
landscape rock , and riprap. contain more than 2 feet ot sphagnum rt lo5s iii some

Production records are not complete for the part of ’ the hogs. Other peat deposits are known to

Basins, prior to 1913 . no reports were made, and exist , but as ~ ci have not been investigated All hut
many of the totals subsequent to that time are not three of the bogs studied are located on the glacial
avai lable for publication, plain nI  the western part of the hasiui

There is only nile hog producing peat , and ii is
Asbestiform Materials a coniparativel~ flew operation , having started in

Of seven asbestiform mineral properties . only 1962. Production f igu res  are not available for publica-
two have a record of productuo’~. The Burlington tion . and no quantitative estimate of res erves call he
deposit, w hich is in a greenstune that crops out on a made. h owever , reserves are prohahl~ adequate to

hill just north of Burlington . was used to make special meet the demands of the area for niany years .
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Silica Gold
Light knin ’s smlk. i deposits are in the fo rm of The ‘\/ unte mine (1 ig. 7-9 . No 24~ has been

nilass ive II uir t/ . I- olin pri per ties in the area have a i)ne of the rinipI r fan t giiid ‘prod ucing properties . Ore
reco J ut produ ction. The m: eri al produced furs minerals are ciialcopv ri t e , sphaleri te . pyrite . pyr-
been used .is pulp stone , molding sa nd, amid glass sand. rhot ite . amid galena in a quart.’ vein. The vein cuts

• production I c ures ire available for publication .irgi hl i i ic cii Uuil r y rock arid is from 2 to 4 feet wide.
Rese rses are estimated to he wel l  over I million Lo ri s The material mined averaged 0.385 ounce of ’ gold and

0.036 ounce of silver per ton , and production
S~ ont ium amounted to S972 ,000 during the 4 years from 1936

one strontiu m propei tv is ku ‘w ri It ~ through 1939 t hat the property was active. Known
b ared .ihout I ~ miles south w est La (‘ (inner (Fig. high-grade materia l has appare n tly been depleted, hut
7.9 The strontium mine rals arc s ca t t e r e d  throug h a there is reported to he a proven res e rse 1 4 .~0()
.~ t~~ 4’toot-wide tr,i1’ tu r e  /onic in a serpentrni zed to n s of ore avt ’i.igirig SI I per ton .
dunite. I tie rmches i solid (ire lone is about 30 inches The Anacortes mine (Fig 7-9 . No. 13)  ope rated
wi de in the late 1930’ s and ear ly 1940’s : several thousand

Information available on the propert~ indicates dollars worth of $18 - to S20’per-ton ore was pro-
t hat there are onls .1 f ew thousamid tons of ore duced during that t ime. The gold was in a quartz vein
available. Production tr im the property was primarily that average d 2 feet in width in slate , conglomerate ,
during ‘~,o rI d W ar I. w hen a few hundred tons of arid diorite . The ore minerals are tellurides , sulfldes .
mater ial w as shipped Since then. onl~ a few small and tree gold.
s hipmen ts have been made. The Chancellor mine (Fig. 7-9 . No. 16)

operated between 1935 and 1939. Total shipments
Pumicite were 120 tons of ore that averaged 0.735 ounce of

There are two occurrences of pumicite . The gold and 3.48 ounces of silver per ton. The mineral-
Skagit (Fir~ 7.1) No 13) consists of three deposits ization is along shear zones in quartzite and consists
within a 41t-acre are a t hat at one time apparently was of pyrite. arsenopyrite . galena. and sphalerite in a
a lake basin. All three deposits are fine-grained quartz-calcite gangue. The veinlets that fill the frac ’
ligh t  e r as pumnicite so uniform in texture that strat if ’m- lures along the overall shear zone are from 3 to 12
cation is barely visible. The deposits contain high inches wide.
quah it~ pumicite. but they ar e not very large . Re- The Mammoth mine (Fig. 7,o) , Nt) . 19) report-
serves covered l v  hess than 15 feet of overburden are edly produced 15 .000 tons of ore prior to 1900. and
estimated at 15,000 to 18 .000 tons. A few carloads 30,000 by 1942. Total production is reported to have
have been mined and shipped , but no figures are been more than $1 million. Ore occurs in a 1- to
available for publication. 3-foot quartz vein that carries free gold . tellurides .

The Darrington deposit (Fig. 7-9. No. 3 1)  is pyrite . arsenopyrite . galena , and sphalerite. The vein
a lluvial in origin arid has had minor production. cuts argi llite and qua rtzi te country roc k.

The New Light mine (Fig. 7-9 . No. I? ~) pro.
Talc duced 60.000 tons of ore in the early part of ’ the 20th

!wcl ve ta lc properties are known , eight have a century and several tons of high-grade ore from 1 940
record of production . These Basins are unique in t hat to 1942. Total value of production is esti m ated to
t hey have within their hounds the only producing talc have been about $400,000. The ore deposit is in a
properties in Washington State . Production first fracture zone in limy and graphitic argi llite and
started in l 129 or very shortly , thereafter , and has consists of graphitic shear i.o~ es , inter lacing quart .’
been continuous ever since . Three companies are veinlets , and breccia zomies cemented by quartz and
currently I 1966) engaged in the production of talc. sulfides. Ore minerals are free gold and gold’bearing
The producing mimics are the Rainbow , Skagit Talc pyrite.
Products. am ’ nrc Clear Lake. The Monte Cristo mine (Fig. 7.9, No. 42) is one

It is estimated that about 75 .000 tons of ’ talc of t h e  more famous mines of thie Cascade Mountains.
worth about SS00,000 has been produced. An est i- It was first opened about 1893 , but af ’ter a few years
mate of reserves cannot be given because of lack of of production was forced to close because of manage-
information . ment and transportation problems. The mine pro.
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duced 300.UUt) toils of ore In.rv ii i g an est i mated total l i e  Glacie r l’eak pnilperi~ I I’ r~’ 7_ i~ , \ ~ A)
wor t hi lit more than S I .7 mill ion - I lie min eral i/ at ion is probably the tni ost u miiportan t c ipper proper
is in .a shear zoiie that contai n s sult~de crises I to IS There has been rio product ion I ronni the property , hut
lee r t h ick  arid up to 300 feet iii dianieter. Ore consider able ex p loral ion work has been done to
m i n erals in clude a rs e ino py i i t t ’ . 1~ ’ri te. sphia ler it c ’ . in terpret the ore tonics. Miiieraliia tio n i is aloni g close ly
c.r le nn. i. ~-hi.iIcop ~ ri te , and aniesonite. l’hie cou n tr y spaced join ts inn (fuartt diorite . The one mnini c a ls also
r t k is scl i ist  arid quart .’ diorite . replace ferroniagnesian i minerals itt the rocks (‘u pper

The Rain y mine (Fig. 7-9 , No .l~ , whic h is is dis trrhuted u u ii to rm h y, and mnol y hd ~niiitii tn  rat ically
near t he Nliiniue (‘ rust i - produced 20.000 toils of ore t hroughout the deposit. The proper t . c ins ist s of at
that ,isc r .ige d iiear ls I) .) ounce of gold arid 2.2 ounces leas t two ore bodies . T h e  largest  reported to
Iii silver per tor i .  The ore body is localized along a con tain an esti m ated 20 milhioni toi ls in ’ ore that runs
fracture / out t ’ iii sc h iisi arid anidesite . Gold amid silver better than 0.40 percent ci pper wi th values inn
~.ilut’s occu r inn arscni ’p\ r i te arid pyrite. niolybdemiunii , gold , arid silver. The smaller ic body

rhiere are IS properties (Fig. 7-9 , Nos. 13 . I 3A , is reported to contain an estim ated 10 million t i  i r i s of
I S . 17 . 17A, l~ .-\ . 20. 2 1 , 22. 23 . 33 . 36. 40 . and 41) ore that run s better tha n 0.41) pe rcent copper .
that have made test shipniennts of gold ore or have approxiniate ly 0.70 percem it m o l ybde n um , amid addi-
produced hut or which no production records are tiom ial values of gold , silver, arid tu n igstemi.
,iva rlahle. In addition , there are at least 69 prospects
that h ave gold as their principal value. Chromium

Eight cli row iu m pm iper ties are knii iw i i  . lb ret’ of
Copper w h ich h ave made small ire shipmnie m its. ‘[tie Ready

Shmpmt’nits of copper are reported to have heeti Cash mimic (14 g. 7-9 , No 28) shipped chromite in
made I r im ni l ive properties. None of the properties . 11)17 arid 1918. Total  reported productioni was 75
however , us been able to maintain a sustained tons. Chromite occurs as irmegular ve m nlets an in ch
product ion. There are at least 27 clipper properties in t h ick or m ore and c lots a i i  i t  or w ore in diameter iii
t h e  area. a serpent ine cou n tr y rock.

Twelve carloads of hand-sorted ore was shipped Tie Last (‘hiauice prope rts I I ig 7-9 , N i  30) is
f rom the 0 amid B mine (I ig. 7.1) , No . 39) to the reported to have produced , hut m m records are
Everet t  smelter prior to I I Assa y s oit the material available. Minera lii .atioti consists of th ick l’. dis seir ii ’
sh ipped averaged $35 per toni. The minerali zation nated chromite grains in serpentine.
occurs along fracture /nn n ies in andesite whmchi are as The Cypress milimie (Fig 7-9 , No. 2~

) produced
niuch as 4 feet wide and vary from 2 t in  50 feet m i  for a short tinie between I 95~ atid 1959 tr u th the
length. dunite and serpentine body on Cypress Island. I -x act

Shipments from the Helena rnmne(Fig. 7.9 , No. productiomi figures are not available, but it is t’s t l ’
35 ) amounted to ISO tor n it ore that ran S19 to $32 mated th at about 70 to 80 toils of ore was extracted
per ton. The ore is said to be in least two and shipped.
sultide.bearing quart? veins in shear zones (if granite. Five other properties have unidergont’ deve lop.

One shmp meint reported to have been made from ment work in t h e  area, hut tione has made lint ’t he Step hens property (Fig . 7.1), No. 32) assayed 2 shipments.
percent copper. The property is within the Anacortes
city li m its , amid is a 10-foot shear zone in granodiorite Iron
t hat is exposed for 600 feet. The tone is serpen- Shipiiients have beemi miiade fro nt only one it

mni itt -d arid ptrorh y mineralized, the six known iron deposits This, the llamiltoti (I- ig.
T he Foggy minle (Fig. 7-9 , No. 37) is reported 71) No. 31). has produced about 5 ,000 to i ls The ore

to have had product ion . but the amount is unknown. body cniiisnst s of ’ discontinuous beds arid lenses of
The mine is in a partially mineralized fracture zone magnet ite arid hieniatite in a t ’in ie -gra um m ed schist.
that cart be traced for 5 ,0(X) feet on the surface . Reserves are estimated at 500,000 to nis u I  ore

Some hand-sorted ore was produced from the t hat com ita ins about 38 percemit iron.
Sam Strom property (Fig. 7.9 , No. 34), but the
amount i s unknown. The ore body is a mineralized Lead
shear tone in diorite and slate. The zone is 500 feel Twenty-three properties have lead as their
wide and is shot wit h quartz vein lets. principal value. Two of the properties . the Buis t i u n i
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l i e 7.~ , N 1 . 26 .ind Juibnn ishurg (Fig. 7.1) , No. 27). ounce of gold per t oil The approximate average tenor
l ive mna de te s t  shu ipn iemit s of ’ 2 tons and 19 to ii ru , of mni lh iom is u t  tomis tif’ t h e silica—carbonate rock is 0.2

re s pectivel y. \‘ aluies oil hunt hi properties are in veirrs to 0.3 percent nickel and ahi,ut 0.02 ounce of gold
com ita inlmn ig lead , silv e r , zinc. go id , and copper . The per toni . hut no e f’fect ive tiiethod t i concentrate the
vein at the Bosto n propert~ is inn fo liated diorite . arid valuable minera ls in this rock is presently known.
the Johinisburg vei n is a lon g a shear tone in a sc hist. A secomid ore body that has received consider’

\~, estimate of’ head reserves is available , able attention is the Jumbo Mountain deposit. No
estimate of reserves is available. but some assays

Silver showing as high as 13 percent nickel hasu.’ been
There are at  least 14 silver properties, one of reported. The nickel minerals occur in dunite dikes

w h ich has had a record of production. The Willis and and in concentrations of pyrrhol ite aluinig the con-
Is e re n t  nnnrr t ’ (Fi g. 7.9, No . 25 ) had a short period of facts of the dikes with the scJi nst use country rocks.
,iCtivttv earl s ni the century . bt nt t he amount of
production is not known. Assays of the high’grade Z inc
ore rail S200 silver arid 59 gold. The deposit cu inisi s ts The one zinc property is a small vein deposit
~if t hree veins that cut a graniit ic country n ick and and apparently has had very little work done on it.
Var y from 4 to 12 f e et  in width.

Manganese
Nickel There is unIv one manganese property. and it

.\ t eas t 16 nickel properties are kn own. Practi- has no record of production. The deposit consists of a
ca lly alt of t he deposits are of the “nickel ledge” or concentration of pyro lusite in sand and gravel.
si. ica-c ,u honate rock type. None of the properties has
had commercial production . hut one t he Mount Molybdenum
Vernon ’ F mg . ~~~ No. 3 1 A ) hias made several test One molybdenum property - the Silver Creek
srnlpmenits . (Fig. 7-9 , No. I 2B). is in a bleached silicifled volcanic

An es timated 50 million tons of sihica’carbonate rock near the contact of a granodiorite intrusive.
ro ck ns at the Niounit Ver n on property . Some 15 Molybdenite and chalcopyrite grains are scattered
million tor ts  o f this has been blocked out by drilling, throughout the host rock, which is cut by small
A sulfide breccia /nlin e, discovered during the drilling, quartz stringers. Chip samples assayed 0.40 ounce of
ss .us estimated tin contain between 15.000 amid 50 .000 silver , 1.50 perce n t copper , arid 0.15 percent moly-
torts lit uu r t ’  com nta ining 0.2 percent nickel and 0.02 bdentum.

INTENSIVE LAND USE

lni te n i s iv t ’ latid uses arc predominantly in t h e  cortes is t h e  port of entry on the Strait of Georgia
wester n t hird of flue Basins , hut if the I 947 %3 and the ferry terminal of the Sani Juami Island route to
acres in n the Basins , less thnan 19 ,000 are utihi,ed Vancouver Island . Bri tish (‘olumhma . The ci ty was

im i temt sivt’Iy z~t t h e  prese n t tinte. originally sett led in 1 860 . platted in 1876 , and
1 h ere are eig hit (8) neon pui rated municipalitie s , incorporated mm i 1891 -

an d approxi m ately ni iriereeni unnincorporated places. Population of the city in 1940 was 5 ,875 , arid
l’ il tal population (if t h e  incorporated municipalities is inn t he fo lk uw mng tent years increased 2hout 1 ,000. By
2 1 ,i n ) 7 . ipproxinnia !els’ -H) percen t of ’ t he Basins’ 1960 , the population was 8 ,4 14 , and in l9n 7 , 8,750.
population . The pr (ijectiomi for 1970 is 10 ,000. The population

grow th factors are cssemitially expansion of existing
INCORPORATED CITIES AND TOWNS industry, new industry, and increased recreationa l

activity. Pleasure boating on Puget Sound , as wel l as
Anacortes ready access to duck , bird , and big game hunting is

The c i t y  of An iacor ie~ is t he largest of tIne easily availab le. (‘aninied and frot’eni f’ishn , paper pulp.
mn ic u urporated towns un the Skag it-Samish Basins. plywood , oil refinery products , adhesives , shingles,
Located on 1-i da h go Isla n d in Skagit County, Ana~ nionorgamlic arid o rgan ic chemicals , poles and pilings,
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ani luntiben a rid luu gs .mrc ptm u i u.’ipal pm od ucf s u f t h it ’ t i c  Sw m mio t t t i is it Sloliig hi . l.a (‘ oimi m nen h ind  a 1 1 1 7
.mrea . populattoni ut IsiS , an IniCiCasI’ of 81 sltlCe I 9~in I

Other imic u irp uu r : i t ’ d c i t ies  in t h e  S k .ug mt S ,u imi ish i
Mount Vernon f.iasiiis are ( olrn cret e , iicu ur pun nated inn I ‘)(t ’) v~ ut hi a

Hit’ u.’i t y  u t  \ l .u iiirf Ver n on . csiu i i t  seal out 1967 po upulat niu n i ou f ’ 700: l sm nami . iiuu.’us i puu ra te d i i i

Sk.ignt (‘oot ity, is s i t u a te d on t h e  Skagit River several l°)O°) w i t h  a I )(i7 po piilati ui ii oi l ~) tO . Ih a t t in l t uu i n .
u n i t ’ s  I r(imnt Skagit Bay omt Puget Son mud. Th ree ears incotrpora ted urn I 8°) I wi n  ii a I 9(u7 p ipu Ia ml out ’ 2 1 ) )
toIlos~ imig f ine f i r s t  sett ler ’s , unn iv a l in I %tnO , a sma ll I Inincor porated isuwm i shn ips  i i i  tine S ka git — Sa n ii sh n
set tle’iien .’t h ad developed : in I ~i~4 , Moun t Vernon Basins iticlude I’.disomi . ~‘.unit ish i - (,ueniies . ( ear Lake .
~ is miamii ed c o u n t y  seat arid imi I M°)t) , mit corporat ed . Big Lake , (‘olm iwa v , \lcM urrav , ()su u . h laid , I uu rts on i
t.and was cleared and agriculture . o hair y imr g . amid thie Mun ti t e (‘nisto , Silver tor i , Nes~ hialenii , \la nhil e nis i uir i r  -

pnu uc t ’ssi nng (If their proiducts rep laced lumber amid Rock pol rt. Sauk. V a n Ihorni , ami d Ma ni sford .
loggin g as t i e  headiiug imu d o ms t ni es The ferti le Skagit
~ .illey is tine richest farniinig corou ty in file State , ami d TRANSPORTATIONM u i mt i t Vernon is tIn e retai l  trade cemi rer four t i e  valley

Rail I 1k’ :ure ,n i s  ser sed Ii~ the coastal route s out ’
T h e popu latmo nn u s)  the city has increase d froni tile Great Nonth ien , Nuu rth eni i Pacific . antd \ t i lw aoi keet h e  5 .230 s it  lOSt ) t i n  a l~

)
~ 7 population of 8,402 , a Ra i lmu i ,uils

66 perceti t increase .
Hi ghways In te rs t a t e  lh ig his ~.i~ 5 crosses time

ha sinus In) mti souL Il t i n  nor Lit, T u e  rita i ni deveho u ped road
Sedro Woo Hey up the Skag ut Val l ey is State lhug lrway 21).

I he s.’mt ~ nut ’ Se dn u s Woolley is located iii Skagmt Navigation Tire Sk:mg it River tuu rni ier lv ss. is corn-
h u n t >  t iol rt hleaSt of Moumit Ve rnon . .und had a 19(17 s idered n avigable iii Marbie muo nmni n , ~~ miles above t h e

p(nprm latno ni of .~~~SU The toiw nns ite out  Sedro was riioutii. River navigation ia’. dininumi is hed ~ ithi develop.
platted inn I ~~~~ ari d the towmi incorporated in 1891 niienn f of la nd tra m nsp o rrat  urn :inioi presen t Is , asnde f ’rolnn
while the tov .fl s it  Woo lley was platted in 1890 and towing of higs and certai n recreatio n al uses . niavmg:~inco rpo rated inn 18°) I . I ni 1898 , t h e  two) m m  iti’d. tion stops at Mount VernonSedro , Woo ihley ns ,u trade and food processing Airways Thn enc are nium rm ero )us small a i rf ields to
center wi t h in  the Skagmt Valley. Located near , or serve the hasimu
wi thin the city are several wood products industries ,
hardwood mmll . amid the Northern State Hospital for
the mental ly ill. whic h eniploycs several hundred LAND USE CHARACTERISTICS
people. One oil the major manu fact o iring firms of (lie
area is the Skagit Steel arid Iron Works, ( lie world’ s Th ere are I .5)4 7 ,o) iu3 acre s it land ss ithin t bne
largest nnauuufactu rer of hogging loader and yarding Skag it-Sammshi Basins , arid 35 ,4()5) acres s it  iiilanid
equipment. line ci ty ’s populationi increase hetweemi water.  Table 7-7 co ln itau n us tine t ’igures s hiowi mn g tire
I 5) St ) and I 0)60 was 12.3 percent froini 3.705 to) acreage s of thi e mni a l is r amid uses w it hi i t n tine Bas i ns ,
3,850. Figure 7-ti portrays the arrami geniei lt of t u e

present lau d use for t ine Skzm git - Sa nii shi Basins. I’ rot nn
Burl ington tine map-Figure 7- 5 . it carl easily he seen that tine

rite c i ty  of Bri r l iungto un i . with a l%7 population m ajor po urtm on III lan d mm the Skag it -S a nni rsh n Bas tm ns
of 3.081 . increased 2h 3  percent between l° )SI ) arid su pports a forest  cover.
l~)tI(l , s un Iroinni 2 .350 to 2 .~)(s8 I uicat cd in Skagit
(‘onumit y, ju s t  nio rth ni t  M(Iunit Vern mon , Bu rlington was Intensive Land Use
sI- t I led m r  1882 , innc or po n ;mnt ’d in 1902 and remni ai uis l ,i te misisc lau d use at t h e  prese n t time ( I  9o7)

tue of t ine trad m nig ce nte rs & it t I ne Skag it Valley’ occupies soniie I 5 .51)4 .nc ne s o r  I .t) percen t onf t h e
Basin is ’ Ia mid a rca. Most ot t hue populat mo m is s~ it lii mu n Ire

La Conner I l asm u ms ’ mm ncor poi rafe d o r  tmnnin tc ot p rated places , al-
l ine cu t s  i f  La (‘o nnn ner . incorporated m u  I %8 .t , t hrough a few immte nn suve use s are s ca t fen e d  t inroug hnout

was t he f i rst  incorporated tow n inn Skagit (‘ oun nt y. h u t  (lie It asn nis ,  The f ’onll o n w nuug Inst i urd ieat e s f lit’ lan d use
mnicor p( sra t iolnu was nept ’.m led inn 1586 , and reimista ted iii figures t u sm (lie inteuisive land inc subgrou ps.
1890, l.oca red a I’ew miles sou t hio .’asn of An iacort i’s on
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Urban F Iii’. mm itet i siv el y used land as ea amounts ton less t han I
Railroj dc Ruuaot sl ,is s .-~nrp o1nis (Buil t-t ip ) h s u t , i I  percen t s i t  tine total Basins ’ in ca Requnn em iiennts ton

- -‘ i i m r em nsu v c hand misc inn t h e  hla ’ .nn is are presently being
s ,274 Si n ” 0 ) 1 5 8  I 8 .SU1 f u l l e d  ni and . ‘ mnsnum t i d existing cunniniunties . niamnl >

A riacort es . Ms iunit V e r m i n , amnd Sedro Woolley .
Wi t h in  t h e  Skagit -Samis hi Basin s t here  are approxm-

Rural Nonagricultural i’ nate ls six ((‘i f t (uw u lsh ips c( Imnn pr ismni g sonie 138 ,000

I’a rt 5 )  tile I.ind uses classi f ied w i t h i n  tine Ru ral ,iu.’R’ s w h ich are located nia nm ils iii a mi o rt h-southi
\um mia gr icu lt mi r e dar e ois s n % are si mn iml a r mm ch aracter ,unn d esu rridor a lusn i g either side nf Interstate 5 . tine Skagit
ou t tern ant ’ tine f ’uu r t ’ num nnnien tn t ’ lands V. inch s~ ill he River Valle y ’ east us f  ~sloumif Vermi sun i and an are,i
mni t o ’nis ive lv uso’d in the Future Tine fol lowing Ins t  arunut i d Aniacoir fes. It shoiuld he m i ste d t h a t  tine Basin s
s ius iss, s ti ne sun1 i g i ups .und acrea ges in tine Rural c ui nta mn , inn t heir wes termi t h ird . a large amoumit of
\ isn n a g n cu l tural  land use c. ur u.’g s sr s prime agricultural land. (‘omiversion 1)1 these lands in

signnf ’icant amo nmm nts should he comisidened un desirable ,
Rural Risen h:arr r r s ne ,uds t buns limiting the potential for in nte nmsive developr iment -

\ ‘ nntannnn Vu ash i (farm Furthermore , mucim of ’ the Skag it River Valley is a
Residen ces T nde l: m mnd s Mines yards) Total histor ic flood plain wit h m ajor and frequen t flooding

proiblems. This t’act ss r  should also restrict iuitensive
8 .201 0 ~~~~ 5 ,357 20.092 devehsipme mit po ssihi hrties to specil’icallv suitable loca-

tmo i ns outside tine flood plain.
The acreage devoted Iii funning activity inert’ is

the largest o ut a n y  nu t  the River Basins , and us PRESENT AND F U T U R E  NEEDS
m ni dicat ise si t  its iminportance in the Basins. The actual
use of the land in mining operations does not The Skagm t-Sam msh Basins have been one of the
necessitate t he inclusion of structures on the land , prime agriculture basins wit hin the Puget Soiund Area ,
hut there is l i t t le ques t iou ’ nm most instances of the w ith o ver 100 ,000 acres of land devoted to this use.
m ntemnse use to ) V. hich the arid is being put. Wi th a major portion of the agriculture land in the

flood plain , every effo rt should he made to assure
Land Ownersh ip thnat the intensive lau d uses are restr icted from these

Of tine toital land area 11 ,913 ,000 acres ) in t he areas.
.Skag it.Sam isin Basin s . 12. 0) percent is in private Population is projected to increase from 53 .000
m V .  nens hnip. ‘9 ,’) percent in private corporate own er - iii 191i3 Lo u 118 ,200 by the year 2020 . This means
slump. 71 .5 percent in Federal oiwnership, 4in percent there will be a need for a total of 23 .oOO acres of ’ land
in State ownersh ip, ari d . 5 percent in local govern. foi n intensive uses, au iumcrease of approximate ly 4.600
nient ow m ners h nmp. The hulk oil t ime private , private acres over t h e  next f i f ty  years. A large percentage of
cor porate . Federal , and State owners h ips are forested the increase in intensive lau d uses should he guided to
areas. L4nnd areas owned by local government (city, develop in and arou n d the city of Anacortes . Indus-
cuIunis amid special dn s trncts )  are largely located iii tiio~ trial land will he needed to accommodate expanding
western t h ird of the Ba s mm us , These land areas are amid new wood processing taci l i tmes , paper and pulp
nnamn ls related t u s  intensive use . c usnrsms unng unt streets , industries , oil refiuiimig. p1us assorted luther imidustria l
faci l i t ies , local parks and similar areas . Other (non. uses. Provision for additional industrial lan ds urn the
f orest )  private ow nienshmps are also located primaril y waterfront should he made to provide f’or am expan d-
in the western t h ird o f  tine Basins and consist mainly mng port. Inten sive lau d uses will develop at various
of mm ite nsmve , rural non agricultural amid agricultural locations along Interstate S . Sonic of ttn is develop-
arId areas. ment will be in tine flood plaimi and provision miiust he

made to i give thus miew development prosper flood plain
TRENDS AND POTENTIALS protection. The cut it’s arid towns f inat are located iii

the Skagmt River Flood Plamun should he restricted
Intensive bond use in the Skagit-Samish Basins frouii further growt h, unless ample flood plain protec.

amounts fun some 19 ,000 acres , somewh at less than a lion us provided , which would mean at least fifty
lull towi ..iuip (23 ,040 acres)  oil present occupancy. years protectioti arid , hopefully. omne hnuuidred years
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protection. Figure 7-10 portrays the generalized have over 100,000 acres of land in the Basins that is
future land use patter n (

~
‘2) for tine year 2020. suited for development into intensive use, but which

Previous projection of lands available and suited will not be developed. This will provide the necessary
for intensive land use included 138 ,000 acres in t he too l to allow careful selection of areas to be
Skagit-Samish Basins. Projected land use trends show developed intensively, plus the necessary provisions
t hat there will be a need for only 23,600 acres of land to suggest a high degree of maintenance of the
for intensive land use purposes by 2020. Thus , we agricultural lands in the Basins.
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STILLAGUAMISH BASIN

~~n~ o coiu aaa Cascade Mountains. This geological position places
W~~~ISssION . .Sti llaguammsh outside the influence of the high

Cascades. Major tributaries include the North and
‘.‘~ ‘

~~~~ South Forks of the Stihlaguamish River, Boulder
Creek , and Pilchuck Creek.

——- i---
~ ~~~Y

ç \ Population

5? 

“ The population of the basin in 1967 was
18,300 persons . Projections show that the population
wi ll grow to 30,200 by 19 80, 48,500 by 2000 and

~~~~~~~~ 77 ,800 persons by the year 2020. This growth will
take place adjacent to the existing areas of develop-
ment in the western portion of the basin.

Land Use
The principal land use in the Stillaguamish

Basin is forests and associated lands with nearly 89%
of thie total Basin being in this use. The other two

The Stillaguamish Basin, located in the north major uses , croplands and urban or intensive land uses
sect or of the Puget Sound Area , lies between the occupy 8% and 1% of the land respectively and are
Skagit-Samis h Basins on the north and the Snohomish located in the western portion of the Basins. Table
Basin on the south. The area includes portions of 7-13 shows the tabulation of present land use within
Skagit and Snohomish Counties, and contains a the Basin. Figure 7-I 1 , the generalized land use map
hydrologic area of some 438,348 acres. The source of of the Stillaguamish Basin , portrays the land areas
the Stillaguamish is in the vicinity of Vesper Peak occupied by each of the major uses.
which is about 20 miles west of the summit of the

TABLE 7-13. Land use in Stillaguamisti Basin (acres)1

Rural Total Area
Map Crop- Range- Total Non- Built-Up Fresh Land and
No. W atershed tend land Forest2 Agricultural Areas Water Fresh Water

0-17 N. Fork Stiltaguamish 7,388 10 170,296 1,592 1,308 1,365 181,959
0-18 S. Fork Stitlaguamish 3,240 123,933 787 883 777 129,620
0-19 Jim Creek 1,233 27,103 730 241 146 29.453
0-20 Pilchu ~k Creek 2.803 227 44.316 793 670 856 49,665
0-21 Lower Stiltaguamish 15,436 323 18,096 1,520 2.639 1,568 39.582
0-22 Churot, Creek 4.431 456 1,706 510 957 9 8,069

Total Pacific Orainages 34,531 1,016 385,450 5.932 6,698 4.721 438,348

Stitlsguamish B i n  34,531 1,016 385,450 5,932 6.696 4,721 438,348

1 Unadlusted meuea ramens, 1966, for Pugat Sound Area Study.
2 F igures include nonforested land commonly associated with forest areas.
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AGRICULTURE
PRESENT STATUS AND POTENTIAL Sttllaguamisli Basin , and supports numerous mills ,

including several lumber mills , a plywood mill , a
Ilie Stillaguamish Basiit is confined to south- cedar shake mill , and a plant w hich manufactures

~ estc rii Skagil (‘ouni\ and northw est Snohomish hardwood paper roll forms.
(‘,Iuiity. Appr ox imatef~ one-t hird u t  t h e  Basin lies in
Ska~it ( uiunt v .uiid the remaining two-thirds in Flooding
Siiu4hoiitsIl (‘ililil t (‘limatic conditions induce one flood-producing

The We s tern part of t he Basin has extensive season annually. It usually occurs in the late fall or in
alluv ial flats and glacial terraces , graduating into winter as the resu lt of excesstve precipitation.
rugged mountainous areas in fhe east. Of the total Discharges in excess of channel capacity cau~
land area of 433 .627 acres , those lands outside the water to spread across the valley , w here it remains
national t ,irest houndar ies have been mapped by a until the river drops. In many areas , water is trapped
medium-intensit~ soil survey . Lands within the by topographic detail until it can seep into the soil.
national forest have been mapped by a low-intensity Excessive rainfall causes similar flooding conditions as
soil survey suitable for reconnaissance use. Of t he well as swamping of the soil.
2 .325 acres of land mapped with the m edium-
intensity soil survey, nearly 125 .000 acres are clas- Drainage
sit ied in Lund Use Capability (‘ lasses II through VI. A general discussion of the purpose s and

These 125 ,000 acres of land have the greatest problems of establishing drainage is contained in
potent ial tot  deve lopment . i.e., changed use or Appendix XIV , Watershed Management. The prin-
improvement in use. Land Use Capability Classes II, cip les and conditions discusse d therein apply to the
Ill, and IV are suited for either crop land or urban Stillaguamish Basin and need not he repeated here .
uses, and Class VI has potential for urban develop-
ments. Watershed s

The Stillaguamish River drains an area of 684 Six watershe d areas requiring solutions to pro-
square miles. Its principal tributaries are the North hlems of development to achieve potential produc-
Fork Stillaguamish River and the South Fork Stilla- t ivity of the Basin are shown on Land Use Map
guamish River. (Figure 7-11) and on the Land Capability Map

The Stillaguamish Basin provides one of the (Figure 7-I 2).
smaller valley systems in the Puget Sound Area. The These watersheds are: North Fork Stillaguamish
system includes many flood and drainage problem River (0-17) . South Fork Stillaguamish River (0- IS).
areas which require corrective measures before their Jim Creek (0.19). Pilchuck Creek (0-20), the Lowei
potential can be attaine d. The lower flood plain Stillaguamish River (0-2 1), and Churc h (‘reek (0-2 2~.
contains about 26 .000 acres of level or gentl y There is very little cultivated agricultural land along
undulating river bottom lands arid tidelands. The Pilchuck (‘reek , Jim (‘ree k , or the Sout h Fork
upper reaches at the Basin are steep, mountainous Sti llaguamish River . and only a small amount along
valleys with turbulent streams. Behi~ Arlington . the the North Fork Stillaguamish River. The North and
valley drops almost to sea level and widens to a flat . South Forks of the Stillaguamish River , Jim Creek ,
ferti le plain as much as two miles wide and thirteen and Pilchuck Creek are mostl y in forest . with much
miles long, of the first two being national forest -

The E.ower Stillaguamish River watershe and
Production Church (‘ reek watershed are the center of the Basin ’s

Farming and forestry are the main users oh land fertile agricultural region. Almost 60 percent of t he
in the Basin. Although considerab le qua ntm t~es at Basin’s cropland and 55 percent of its urban develop.
vegetables and berries are produced , approximate ly ment are concentrated in these two watersheds.
t hree- fo urths of the cropland is used to support the Many of the farm lands mentioned above have
livestoc k industry. Total value of farm production is common problems of flooding and a need for soil
over $6 million ann ually profile drainage. Proposed solutions for these condi-

l orestry contin ues -is ,i major industry of the t ions are summar ized in the Puget Sound Area section
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of t his Appendix under “Means to Satisfy Needs,” groups of crops within (lie farming secf or of agricul-
and are discussed in more detail in Appendix XIV , Lure at the basin level. Data from the 1964(’ ensus of
Watershed Management. Agriculture were expanded to agree with measured

acreages for this table.
Tables Table 7-IS shows the number of acres in each

Generalized land use in the Stillaguamish Basin capability class, subclass, and unit, by watersheds, in
is shown in Table 7-13 . The following tables are to the Stillaguamish Basin. This table can be used with
indicate the potential development possible within the description of capability units to estimate the
acceptable land use standards. potential for development.

Table 7-14 shows the relative importance of

TABLE 7.14, Distribution and value of production by crops in Sti llaguamish Basin

Crop land Crop land Percent of
This Use This Uie Percent Value of Value

Land Use (Cenajs) 1 (Expanded) This Use Production This Use
(ecres) (acres) (percent) (dollars) (percent)

Small grains 357 505 1.46 24,355 .65
Field crops 62 87 .25 25,985 .69Vegi t~~les 2,097 2,967 8.59 636,724 16.87
Berr,’ s 350 495 1.43 509,545 13,50
Nu acry p’ Oducts 151 214 .62 373,276 9.89
Cropland not used 1,105 1,564 4.53 — -

4,122 5,832 16.88 1,569,885 41.60

Hay 4,950 7.002 20.28 328,189 8.70
Hay aftermath — - - 209,635 5.56

Sub-Total 4,950 7,002 20.28 537,824 14.26

Silage (grass) 1,839 2,602 7.54 172,385 4.57
Grass aftermath -‘ - -- 77.901 206

Sub-Total 1,839 2,602 7.54 250,286 6.63

Silage (corn) fodder 579 819 2.37 54.264 1.44Paiture (cropland) 12,920 18 276 52.93 1,360,762 36.07

Sub-Total 20,288 28,699 83.12 2,203,136 58.40-

Total 24,410 34,531 100.00 3,773,021 100.00

1 Figures by count ies from 1964 Census of Agriculture were disa~~regeted to Basins on basis of 1966 measured acreages.
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TABLE 7-15. Land Capability units in Stillaguamish Basin (acres) 1

C~~abElity WATERSHEDS
units2 0-17 0~18 0-19 0-20 0-21 0-22 Total

ll ws 03 215 269 25 70 110 689
II ws O4 4,372 415 75 548 8,977 1,860 16,247
II we 06 494 617 25 723 1,332 200 3,391

II Total 5,081 1,301 125 1,341 10,419 2,060 20,327

Ill ew Ol 110 105 731 545 1,675 1,525 4,691
Ill as 02 30 35 2,525 50 2,640

Ill weOl 2.236 776 390 190 1,554 90 5.236
I ll ws O2 60 60
I ll we OB 405 195 64 20 295 45 1.024
Il l we 09 435 269 185 445 920 130 2,384
l l lw s lO 125 63 65 65 135 372 825
I I I  so Ct 3,790 981 683 165 140 5,759
l l l sw OB 70 130 200

I I I  Total 7,261 2,-424 2,118 4,085 4,769 2,162 22,819

lV ew l4 195 195
IV ew 22 1,352 3,490 315 5,100 9,083 2,302 21,642
lV es O9 301) 300

lVw s OS 95 15 5 384 20 519
lV ws O6 327 564 119 540 335 15 1,900
lVw s lO 140 140
lV w sl l  35 35
IV so 01 2,006 1.575 995 450 520 10 5,556
IV se O6 125 125

IV Total 3,906 5,644 1,434 6,760 10.322 2,347 30,412

lI-IV Total 16,2~ 7 9,-369 3,677 12,186 25,510 6,569 73,558

Unadjusted measurements, 1968, for Puget Sound Area Study, based on Nationa l Cooperative Soil Suniey m~,s, Does not
include land within nation al for est boundaries.
2 See Exhibi t 1 for description of capal~iIity unitS.
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TABLE 7~15. Land capability units in Stillaguamish Basin (acres) 1 (cont. )

Ca p abilIty W A T E R S H E D S
Un its 2 0.17 0-18 0.19 0.20 0-21 0.22 Total

VI ew 21 1,757 3 220 1,640 7,409 1,180 335 15,541
VI es 19 2,654 898 216 600 935 50 5,353
Vl es 2O 680 680
V 1 es 22 270 270
V I ws 19 280 20 10 5 315
V I so l2 120 730 850
Vi s o l3  130 130
VI so 18 7 ,828 6,775 1,850 1,691 5,422 135 23,700
V I s e l 3  185 185
VI so 17 1. 175 275 400 899 1,327 130 4,206

V I Total 13 ,999 11 ,187 4,106 12,490 8,874 655 51,230

V i I e w 3O 1,175 1 , 175
V I I  es 29 210 20 230
V l i e s 3S 595 595
V II  cc 36 55.911 25,696 18,692 22,414 2,494 265 125,472
V II  so 23 1,357 1,222 220 539 77 3.406

Vi l  Total 57 , 478 26,938 18,912 24,184 3,024 342 130,878

V III ws OO 668 460 95 10 315 1,548
VI I I  w s 23 10 256 494 760
V III wt 24 21 245 30 10 35 341
V l I l s 0 00 10 10

V III Total 699 705 125 30 606 494 2 ,659

V .V l I l  Total 72 , 176 38,830 23,143 36,623 12,504 1,491 184,767

I l - V I I I  Total 88,423 48,199 26,820 48,809 38,014 8,060 258,325

1 Unadlusted measurements, 1966, for Puge t Sound Area Study, based on National Cooperative Soil Survey maps. Does not
include land within notional forest boundaries,
2 See Es hibit 1 for description of capabii~ty units .
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PRESENT AND FU TURE NEEDS teNIluiCi’ nee ds are met. Structural measures are of’ a
priilecl Ivp e . Many Federal . State , and local entities

Urban Needs of goveritmeni parti c ipate with the private sector in
Population iii the Stillaguamish Basin will in- devek ping ,~‘souii.’es

eiease truit i I~~,30() persons in I tt7 t(i about 77,500 The program of Ihe tiniled Stales l)epartment
h~ 202(1. based on RegIonal (‘ cont inu e Studies of Agriculture f u r  the Stillaguamish Basin is sum.
I ech nical (‘onitilittec data. At a densit~’ of SIX maclie d tinder the topic “Program implementation ”
persons per acre , the I 2 ,(3 0 ac res presently n~ immediately tiillowing l’ llreslr y. A more complete
inleuls i’ue and ruia l nonagricultural use could provide description is found in Appendix X IV , Watershed
ample acreage b r  new intensive development tO (lie Management.
year 2000 s~ ithout encroachment onto tile crop l’ands
ot the Basin. ,‘\IIe r the year 2000, approximately 337
acres niiisL he added from some other land use iii

TABLE 7-16. Protection and development needs
order to keep t h e  densit~ per acre at six ____________________________________________________

Measures Needed Unit 1980 2000 2020

Crop land Needs
‘(‘lie Snllagriamishu Basin presently has ~4 ,53l Floodwater protection 1 acre 23,075 23,075 23,075

Watershed protectionacres Ill crop larid. T ue Basin is expected to lose some and rehabilitation 2 acre 35,547 35,547 36,016
crop land to other uses hut will gain acres diverted Drainage improvement acre 13,541 22 ,568 30,091
f rom t l t r es t , so t hat crop land will total about 35 ,000 Irri gation development3 acre 11 ,675 16,670 30,000
acr es h~ 2(120 Tile percent increases needed , by Water for irrigation 4 ac.ft , 22 ,416 32,006 57,600

etops . h i t  t he Puget Sound Area are shown in Table
2- IS .  1 A total of 34,780 acres in the Stillaguamish Basin are

subieCt to flooding. Only the amount of cropland needing
protect . n through 2020 has been evaluated here.

Protec t ,on and Development Needs
2 t rrcludes 1,016 acres of rangeland.I)ata in Table 7.1 () shows the number of ’ acres

of crop land t h at wi ll need protection and develop. ~ According to A ppendix VII , Irrigation , there were 2,500

ment , by time periods, to  meet future production acres fusing 4,800 acre-feet of water) irrigated in 1966,
requuernents under sustained use . Irrigation Appendix projections show 6,500 acres irrigated by

1980, 10,500 acres by 2000, and 10,500 acres by 2020.

MEANS TO SATISFY NEEDS 4 Based on gross diversion requirements of 1.92 acre ’feet per
acre, estimated by Irri gation Committee in A ppendix V II ,

I tie program of management and development Irrigation.

for sustained use is the means by whic h agricultural

FORES TS

PRESENT STATUS Area Percent of
tone (acres)  Total

‘rhe SI illaguamish Basin is well covered with
f o re sts w ulli sonic 354 ,0001 acr es classified as forest Woodland and ‘~ood lot ~IS8I  0 25 . 7
land ti’ahle 7.1 7)~ (‘ Ilue s u s  are located throughout the Principal Forest 225 .(‘iS() b0.4

area and reaeh into t he lower lands adjacent to farms Upper Forest 43.990 II .5
and communities. Ut ’ t he total  forest land only a Supalpine 7 ,500 2.1
small iniourII , approxiniaIel~ 4 .00(1 acres , is in a

lotal availab le 37 2 ,950 100.0reserved status , T h e as,iiiahle lu res ) land is classified
by I (‘Si liii cc it ines itt the tabulation.

The Stihlaguamis li Basiui colilailIs 354 .0(5) acres
1 Doe s not include nonforested lends commonly associated ~f commercia l huirest land capable of producing ci nps

wu il’i fore s t areas ,
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TABLE 7-17. Stillaguamish Basin—Area of forest land, in acres, by ownership and type.

Available
Total

Cover Type or National Other State & Total Available &
Land Class Forest Federal County Private Available Unavailab le Unavailable

Douglas f i r
seedlings and saplings 470 100 2,900 1 ,780 5,250 30 5,280
poletimber 2.200 40 9.980 13.420 25.640 50 25 .690
small young growth sawtimber 4,860 30 2,910 8,020 15 ,820 1 ,340 17 , 160
old growth and large young

growth sawtimber 6,040 “ 570 1,100 7,710 980 8,690

True F ir - mountain hemlock
seedlings and saplings 160 “ 1,000 260 1.420 ‘ 1 ,420
poletumbe r . ‘ 270 110 380 380
small sawtimbe r 1,020 “ 230 290 1,540 • 1 , 540
large sawtimber 35 ,250 -. 1 .610 3.790 40 .650 100 40 .750

Western hemlock
seed li ngs and sap lings 4,790 1 , 750 7,260 15 ,760 29,560 ‘ 29,560
poletimber 780 80 10,620 13 ,930 25 .410 25 ,410
small sawt imbe r 850 150 2,100 4,700 7,800 10 7,810
large sawtimbe r 66,480 590 4,110 18. 150 89.330 760 90.090

Western redcedar
seedlings and saplings “ “ -- 50 50 50
poletimber “ . ‘ 90 90 - - 90
small sawtimber - ‘ 10 10 10 20
large sawtimber 13 .820 760 1,200 15 , 780 90 15 ,870

SUBT OT A L , sof twoods 136,720 2,740 44 .320 82,660 266,440 3,370 269, 810

Hardwoods
seedlings and saplings 170 .- 830 5,420 6,420 10 6 .430
ooletimber 1,590 390 16 ,840 33.310 52. 130 50 52 , 180
smal l sawtimber 500 20 3,060 20 ,780 24 ,360 210 24 ,570
large sawtimber .- “ 110 110 110

SUBTOTAL , hardwoods 2,260 410 20.730 59 .620 83.020 270 83.290

Nonstock ed
cutover 1,090 410 1 ,800 1,380 4 , 770 4 , 770
deforested by fire ‘ ‘ ‘ ‘-

SUBTOTAL . nonstocked 1,090 410 1,B90 1,380 4 . 770 -‘ 4 . 770

TOTAL , productive land 140,070 3.560 66.940 143.660 354 ,230 3,640 357 .870

Subalpine 7,090 300 110 7,500 “ 7.500
Noncommercial , rocky 10270 70 390 490 11 .220 290 11 ,510

TOTAL unproductive land 17,360 70 690 600 18,720 290 19 .010

TOTAL , all forested land 157,430 3,630 67 ,630 144,260 372 ,950 3, 930 376 ,880
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o f in dustrial wouud , These lands support a saw liut ihen ni sc e l laruc ius owners bi i ps Public t uu i es t  laiids include
in ise tu ir s under Ihe lnileriiatiuna l ‘4-iu ic hi Rule of 9,5 225 ,700 acres iii commercial limber ’ kind. Ownership
billiuiii huu .ird feet (Table 7- IS ) .  This represents 70’ is (9’~ Nat io na l h i rest ,  21)/r , Slate arid a small
oh Puei’n S’ ij nd  \ ‘ a  s cuinuuierccil fu n -sI land and atnouril i t  isct ’ l l a re r ’ iius p i bhit It4 t tCrsbui ) ) il
Y ,h~~ il its saw t im bc r  volume. Private lar ds in the The Sti l lag ia nshu Basin supports se v eral  h i r e s )
Basin nla kc U~ 40’ u t  t he commercial f i res ) lands. products industr ies luc;ili.’d in ‘\ i hu r iguit r t  arid Sha r i’
Large hiuul di ti~s . mosl ls L’Iirp la t c , account for 4( ,Y00 wu uid. The 10 manufacturing phati l s hu ue at e d in the
:ici(’ s arid iiediuni si/c d I 1 S ~ nerships 1 ,500 acres. The Basin produce lum ber . s hakes aiid sh in gles . spL’c ia f t ~
larg e st pr iv a te  e lassi b Cat ii of Y( ,000 acres is found products . clump s . dceku iig. arid fencing. ‘Ihe es l imated
in larni s~ oia dh ots . sma ll hutre st ~d tracts and other raw material needed is 210.000 hoard feel daily.

TABLE 7.18. Stillaguamish Basin—Volume of sawtimber and growing stock , by ownership on productive
forest sand.

Available
Total

National Other State & Total Available &
Species or Group Forest Federal County Private Available Unavailable Unavailable

Sawtimbe r Thousand board feet , International ‘/~-inch Rule

Douglasfir
small sawtimbe r 74 .550 570 58,740 131 ,250 265 , 11 0 15 ,300 280,4 10
large sawtimber 333.400 150 45 ,820 75 ,980 455.350 37 .820 493,170

Truef i r  mountain hemlock
smal l sasr ,mber 1 7,660 4 ,320 5,030 2 7.010 ‘ 27 ,010
large sawtimbe r 2,166 ,960 102 ,280 225,080 2,494 .320 5.990 2.500 ,310

Western hemlock
smal l  sawtimbe r 15.860 2,700 43,520 93,880 155 ,960 180 156 ,140
large sawlimhuer 3,486,400 30,180 231 ,620 944 .920 4 .693.120 43 ,500 4 .736.620

Western redceda r
small sawtimber ‘ 310 310 220 530
large sawtimber 1,236 .720 ‘ 54 ,200 73.460 1,364 ,380 7,250 1 ,371 ,630

SUBT OT A L . softwoods 7,331,550 33,600 540,500 1,549,910 9.455.560 110 ,260 9.565,820

O d r i u v oods
Small sav .tim ber 6, 750 460 48,370 235 ,540 291 ,120 2,310 293 ,430
large sawlimber 1 ,630 300 1 7,230 36.310 55 .4 70 60 55.530

SUBTOTAL , hardwoods 8.380 760 65 ,600 271 ,850 346 ,590 2,370 348,960

TOTAL sawrimber , all species 7, 339 ,930 34,360 606,100 1 ,821 ,760 9,802 ,150 112 .630 9,914 ,780

Growin g Stock Million cubic feel
Doug las fir 74,3 0 1 19.0 37 7 131, 1 9 7  140.8
True u t  n,,u,unia un hemlock 395 2 19.3 41.6 456 1 1 1 457,2

~~es ie rn hi ’mlock 682 4 6 4  536 702.4 944.8 8.5 953.3
(ithi’, softwoo d species 489.6 215 292 540 3 ~ 0 543,3

l if t  t~ ’ TA L , sal twi u’is 1,641 5 65 11 34 310.9 2, 072.3 173 2,094.6

3 3  03  25 9 107 4 136.9 09  137.8

. ~.i’ig Cli),

1 ,644 8 68 139,3 418 3 2,209.2 23.2 2,232.4
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Forest land nruaniagt ’ment iii the Stullaguaniiish The e f fec t  iii competing uses for t uirest lands is
Basiii does riot have acute problems. ‘t he greatest discussed iii detail in the section cuve riug the Puget
need is ar m iiiuprutved t u a r n u m uu i  managetnient that will Sound Area . The est imated diversion of f( irest land
bring be tt e r fo restr s arid marketing skills to t h e  gm e a t from these cause s in the Stillaguamish Basin is shown
number u t  smahi uiv~ nc rshiips. The land is at a lower below.

.u t l u u r i  I han roost drainages in t he  Puge t Sound
Basin and ts hiiglsh v productive oh timber crops. Forest Acres I) iverted
products industries , due ho the relatively high n umber Type it Land Diversion (2020)
oh small busu t ie sse s, have problems in marketi n g arid
t ran spu u r t . i tu in i  it f inished materials to railhead . Parks,, Wilderness , (‘ampgrounds

or Other Recreation Use 3 .h l ()

Roads aiid Highways 5 .740
PRESENT AND FUTURE NEEDS Urban-industrial l)evelopmenl l OSt)

AND Reserv o irs , Powerhines , and other
MEANS TO SATISFY NEEDS miscellaneous conversion -

Private Land Use Reservations ( 5 . 401)
N determinati on of the demand fo r wood

products is made specifically for t h e  Stillaguamish Total 25 .530

Basin. The nature of the forest products industries .
particularly the relative ease of log transportati on The current arid prospective changes in the
between the basins, would make such a determination commercial forest land base from all causes arc given
rat lter meaningless. In addition, a specific figure below ,
would imply that a production goal was established Specific measures for soil and water protection
for the Basin . wh ic h is not t he case . Production goals are discussed in Appendix XIV , Watershed Man age-
are established for the Puget Sound Area as a who le. ment.
‘~itli the assumption that considerable shifts in
pruuduction ht’twe en i the basins will occur , depending
upon the actual pattern of industrial and land use PROGRAM IM PLEMENTAT I ONdeve lu p toe it

b r  sak e it Basin comparison , however , there is AGRICULTURE AND FOREST S
some value in showing the percentage of demand that
ma~ he supplied h~ the Stillaguamish Basin in the In order to adequately provide for the needs of
future . In 20 u. the Stillaguamish Basin is expected the Stillaguamis hi Basin , as set forth m u  the previous
to con tain about 5%. if the commercial forest land in pages , the f o llowing plan has been developed. It is
t~ie Puge t Sound Area. The percentage in earlier multi purpose in nature and will provide f’or flood-
periods is slightly lower. It is therefore ;ussiimed that water prevention , waters hed protection and rehahih-
the basin will supply approximately M’.~ uuf the total ta t  ian , drainage improvement , and irrigation develop-
wood pruiducts demand in the future. merit. Othe r measures provided f o r in clude water

(‘ urre rit arid projected commercial f i n est area in the Stihlaguamish Basusi l9t~5- 2020 (so thousand acrc )~

_

~~~~~~~~~~~~~

sIii
Private Public

Other
l’ ’riod I .arge Medium Small Federal Other t otal

IlOu c 4h ~ 1.5 95 ,4 140 . 1 3.5 (‘6 ,9 354 .2
I~)S0 41) 7 1, 5 88) 1 139 , 1 3.5 65,9 347 .7
20(X) 55.7 1.5 74 , 1 137 .9 .1,5 64 ,9 337.o
2020 58.1 1 4  b2 . 3 136 .0 ~,4 63.7 325 ,5
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q uahut ~ ant d quant rt~ cormt ri u l. recreat ion, and fish and There are two early action project s described in
s~ nld hit~ develuipiiient . Appendix X IV . Waters lned Manageme nt. I’run sn ary agi

i h n i ’ , plan con tai n s programs and projects to cultural benefits from these projects are prevention of
accomplish specif ic ob jective s of conservation and flooding. and drai nage improvement. The tw in pro-
dcve t unpme nit . Fhey provide for t h e  fu ll development ject s are expected lii c uust  591 .600 annuall y. aiid tuu
it lau d presei it l~ used I uir h’ar tssins g. It us plan ned t h at result ins annual benefits i i  5 5 7  .801) f u r  a benefit to

hi lan d-. cont inue in their present use , wit Ii ci st rat mu ot 3. I to I -
approximately 500 addition al acres being added to  ‘t hree projects with an installation c iust unt

croplauid h~ 2020. S5 ,o 2 l  .000 are proposed for a lter 1 980 , and three
The p lans is brokers down into three time prtuje c t s costing S I .310 ,000 will he installed after the

per l ids t.i ) eark action (within the next ten years) ; year 2000. Program costs are expected to he
(h) rican future ( 1 1)50.2000); and (c ) distant future 524 .3 15 ,000 for ti m e period a f t e r  1980 and
I 2(lou-21)2l0 S23 ,8 s  I .000 for t Ine period after 2000 . Total cu us t of

Program measures refer to onsite practices the plan is expected to be S77 ,580 ,000.
wt s uc hi take advantage u t  developnseiit made possible A summary of t h e  early action project s is given
h) t hue structural w iu rk s of improvement , as well as in Table 2 .21 of the Puget Sound section on
measure s for watershed protection , erosion control , agriculture. A presentation of the propose d plans .
an i d water rssani agen ientt . These measures will include including agriculture . may be fuuund m u  Appe ndix
seedin g 01’ improved grasses antd legumes , cover crops . XIV . Watershed Manager nienut . Stihl aguamis hs Basin
drainage development , forest management practices , sect ion.
and inn igat ri Lhevehopn ient - Total cost of t h e  program
for t he earl y action period is S20,82S .000.

MINERALS
The liuc a t iu in ss  of the known mineral deposits Limestone production hci~,uii about 1934 . and it

no the Basins are shown in Figure 7-14 . The uip ens is estimated that since that tur t le  we ll liver halt’ a
circ les on the map indicates properties t h a t  have a millions toi ls if hi mest inne wu ur t l i  uven S I .5 m illion have
record ut production; the dots with numbers repre- been produced. Reserves arc estimated t I he in excess
sen t properties t u r  w hich estimates ot ’ ore reser ves of 38 .5 million tons. About 99 pe rcent of the reser ves
h ave beers made. These properties also are tabulated are contai n ed in the Gaib ra ut h and Bonania Queen
on ub ie pages facitsg the maps and are id enut i t u e d by deposits. w hich are a’ .ur Darrmnsgton arid Silvertoti .
nunshers which are used urn the text  where references respect i v e h y .
are made ti n givers propertie s . A breakdown i accordi n g to size of deposit

The Stillaguamish Basin bias recorded pro’ h iuu w s nine depuus its with less tha n 10 .000 loris cads.
ductioni of sannd arid gravel , limestone, copper silver. t h ree dep u us it s with more t h an 10 .000 htut less tha n I
gold. arid irons . Ot her mineral deposits that have beets million tunis each , uric deposit wit h niusre tItan 1
found in the area cu uust ain diatorn ite - peat. coal . milliont hut hess t liais It) million toi ls , ari d one depos it

pumice. asbestos , manganese. nickel. zinc. lead, and with more tha ni 10 nns ull i us n t i i r i s .
a rscui ic -

Sand and Gravel
Limestone (;ood saisd arid gravel depos its occur irs the

Limestuu tie uiccur s as pods , lenses, and beds in glacial ot itss.i - .hi i f  t h e  western part of t h e  an ea arid in

argillitc . gravw ac ke . and volcanic rocks u f  Paleoioic t h e  river bans annd terraces alonig t h e  St illaguans mshs
age . The dep uisits are located near Darrington . Arhing- Rnve i . The river bars are niostt~ west of A r hinig t u i ns and
ton. Grannite Falls, and Silverton. al l of which are ins contain hard , wet l-rotindcd grave l.
t he Sniuihiimishi County part of the Basin and art’ iii Sortie 4th uuu 50 san d arid gravel pins h ave
the mountainous part of t he area. produced aggregat e or fill material at onte t mine or
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MINERAL PROPERTIES IN STILLAGUAMISH BASIN*

Explanation for Figure 7-14

Meta l lic Minerals Nonmetallic Minerals
(with production or reserves (with reserves data where available)

data where available)

Arsenic (1 property) Asbestos (1 property)

Copper (38 properties) Coal (reserves—44.56 million tons)
46 — Bonanza Queen (prod.—830 tons )
49 — Mamie Diatomite (2 properties)
48 — Ore Recoveries (prod.—200 tons)
45 — St. Louis and Jackson Pumice (1 property)
44 — Wayside (prod. $500,000)

Gold (29 properties)
47 — Copper Independent (prod.—1 carload)

Stone Deposits
Iron (3 prop erties)

43 — Jefferson (prod.—6,000 tons) Limestone
Reserves

Lead (1 property) Less than 10,000 tons (9 properties)
10,000 to 1 million tons (3 properties)

Manganese (3 properties) 1 million to 10 million tons (1 property)
More than 10 million tons (1 property)

Nickel (1 property )

Silver (4 properties)
50 — ~‘45” (Magus ) (prod .—3,185 tons)

Zinc (1 property)

Some properties not plotted on map because of poor descript ion of location and/or lack of space.
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anot her .  (‘ usnis p lete prod nic liuuu i t i gures are riot ava il- 10 perc i-nit t ippe r - 0 0 1  i (0 1 , ursc u ’ u t  gold per
able t un r publication . No Cst innate m l ’ t h e  reserves cans t u i rs , arid (i t in hO uiu u itt ’s u i  \ l i v - i  pe r tuinL T ue  u in c us in
he made, hut n hic ~ are large. a 6- t m i I X - i n i c hi ’ t h in c k quart z s t u n  t h a t  cuts s lates ansd

sm hice u ius liuta’~tone. Ore mu s i ni c r : i ls ant ’ u.hialcu ip~ ink’ -

Coal pv r i te . oik ’ uu.~ ~phn a ler nl e . amid h u ir n site.
(‘ oa f occurs iii s~ a rea s , The largest deposit is I’m s ir iii i~) 1% . the Bo n i.mni ,a Queen ( h - m g 7- 14 ,

part oh t h e  I Iansiltouu ctual area , The smaller deposit . No. 4(i) produced ~ippriixi nua mels 830 t u nis of u i r e .

called the Rick (‘ree k c u ial area,  is about 4 miles sout h wl tich i is reported t u u  have .uv c rag ed 3.5 percenu t
arid slightly east rrf the hta m i ltons beds. T h e  Rick coppe r . 01) 4 oun ce of ~i uu ld per tour , ari d 2 to 3 u i n m ns cc s
(‘reek coal may he a coniti nnuahion of t h e  coalbeds of silver per lin us , The ore deposit cu nsist s if massive
t hat icc im n in t h e  Hantit tons area ; however , their suit ides m u  crise s a k umug a shear zone t h at is 10 to 75
stratigra phsic positions is not definitel y known. feet wide. ‘I he tom e cuts argil ltt e counlr~ roc k zinsul

Th ere has beers no production from either t h e  can he traced f u n  3.000 f ee t  sri the su mf a ce , Ore
hlansi ilton cir Rick (‘ree k beds. Reserves are estimated minerals arc pcr it t ’ . chalcopyrute. pyrrhmo luhc . arsets-
at 44 ~h million t o m b s  nun t h e  Hamj ltomi beds. No opyrite , si lvani ute , arid real gar .
est i u t s ate us ava ilable for the Rick (‘ree k coal. ‘t h e  Ore Recov e ries tune ( h u g  7.14 . Nuu . 45)

shipped 200 tons of c u n ic e mn u ma nes  in 941) Ore values
Peat rans betwee n .~3 amid S7 per toil. 75 percen t if which

As least a bnundred peat hogs are known , t he was gold . ‘fhs e uire deposit i s a  quartz vein in
largest of whic h covers over 200 acres . Ten peat hogs mnetanimirp hu ic n icks
c uuve n n nb g  a total of 687 acres h ave been investigated in ‘Fhic St.  I uiui.s arid J,ic ksuiun nnine h i -  ig 7- 14 . Nuu

detail. Seven of these hogs cnntain sp h agnum moss. 45) is reported tur hiase produced a small amount
There has been no peat production , hut reserves prior to 1 909 . The deposit c l i ussust s of a well-

are sufficien t to take care of the area ’s demands. mineralized quart -i. veu mn I to In in ch es w u de alon g a
shear zone in gra n i te

A small ore shi ipmsiens t no reported to h ave hu’eui
Pumice made f rons the Mamie property (I-  mg.7- 14 . No. 49) in

‘Ihse unne pursn iee property is near Oso arid is 1916. No other informaf ions us available.
reported to  cover 21) to 25 acres.. NI) other informa- Approximatel y 33 other copper ptuipei ties are
t lonn is available conscerni nig the deposit. known.

asbestos Gold
One occurrence of ta lcose asbestos is reported. No sustained gold production has beers uepont .

It is near (‘tear Lakc in the eastern part of the ed. One carload ut picked ire fro nis the ( u u h u h i e n

drainage system and ruccurs in a serpen tine dike. Indepen sde nit Mine (I- ig 7-I 4 . Ni’ 47) o~as shipped to
There has been no production from the property, t he Everett smni e lter prior tuu 190 1, it u e deposit is a

ns.nerahnzed shear zuin ic in granite - The iuiot’ con t a i ns
Diatomite ore bodies 100 to 200 feet  long amid 2 to 3 feet wide.

l’w uu diatomite deposits have been reported . Appi ti x unsi ately 25 t it her guild prui pt’ m t i e s ar e
One , near Kings Lake . is said to cover onse acre, but known.
no depth is given. No inshormations is available
conct’ m uurng the ot her deposit - 

Silver
Omn h~ iru t ’ properly, tine ‘ ‘45’ ’  ~uIagus (I - n g 7.14 .

Copper Nun . 50), has produced s i l v e n  - The m ine produced
The Wayside mine (F ig  7-14 , No. 44) has 3 ,185 t tuu is oh Ott ’ hnmnm I ~‘)tu t u u 111(12 Ore sh ipped

pnmnhahly pnoduced nm i i n re copper than a ny  other retu rnsed 0.3 5 to I 1)6 i S i C ’ ’ i if guild per tori a mi d
properly in the Stillaguamnshs Basins - Total production 48 .4 his 17 1 .4 u u i r n b t ’es uit  silve r i~’ n t i n .  I hu ~ deposit is
h~5 been ahuiut S500.(X)0 w i urt h n mit t ire that con tained ti’iadc up if m u s imier ahnze d Iracture zones urn meta-
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mor phine rocks. One vein has an indicated len gth of percent iron . 4.93 percent silica , and 0.02 percent
3 .000 t’eet. Ore minerals are gahena. sphaherite . ruby sulfur. The iron hog is reported to be 2.5 to 3 feet
silver . ch ialcopyrite. arseni mipyri te . pyrite. pyrrhot ite . deep and w cover 30 acres ,
marcasite , sc hsee hite , and tetr a hedritc

Three other silver properties are known. Other Properties in the Sti llaguamis h Basin
Other mineral properties that occur hut which

Iron have no record of production include three manga-
Of t h e  three irons properties (Fig. 7-14 ), one has nese prospects ansd one prospect eac h of nickel . zinc.

a recu uu d of production. The Jel’ferson ’u mine (No. 43) lead , and arsenic.
yielded about 6.000 tonss of bog ore that assayed 51

INTEN S IVE LAND USE
Intensive land uses are found almost exclusivel y TRANSPORTATION

in thie western one-third of t he Basin. where , in 1960 ,
95 percent of t h e  12,680 peop le hived. There are Rail The area is served by t h e  coastal routes oh’
three ( 3 )  in corporated nssursicipa lities , and approxi- the Great Northenus and t he Northern Pacific Rail-
matel~ four unincorporated places . roads.

Highway - Interstate Highway No . S crosses
the basin from south to north. The mains developed

INCORPORATED CITIES AND TOWNS road u.ip t h e  va lley is State Highway No. 530 . and
t h ere are n umerous other county roads.

Arlington Navigation T h e Stillaguamish Rive r , for navi ga-
The ci t~ of Ar li rsgto ns rs mn Snohiomtshi Coun ty tioni purposes. is limited to towing of togs , and to

t in t h e  Strh laguamnsh Riven. First settled in 1 864 and certain recreational uses w it hs ins the tidal range .
incorporated irs 1903 , Arlington . whose mann rndus- Airways Arlington has a municipal airport and
~rit’o a nt ’ da mryung products . food processing and wood there are some other smaller airfields within the
produ cts , is a tradin g center for the surrounding Basins.
harming. da m rynng amid logging area . The 1950 popula-
iofl oh I , h35 bnad , h~ 1967 , increase d to 2 .195,

LAND USE CHARACTERISTICSStanwood
flu e  c it  it Starswood , located in Snoluomish Th ere are 433 ,627 acres of land wit h in t he

(‘ u uu mib ~ u ppi u ixunni at el v 17 miles nort h of Evertt and Stillaguamish Basin , and 5 ,000 acres of inland water.
4(u miles nsorthi II Seattle , was incorporated in 1903. Table 7- 13 contains the figures showing the various
Between I ‘0,0 I *5 - Stanswom nd merged wit h Fast amounts of major lansd use acreages wit hin the Basin.
Sta mn wo uu d . um scuit p nn r u ed in 1922 . wh ich accoun ts for Figure 7.1 I portrays the preseti t lanud use for
t he pm pulatio rs in crease from t ,4o in I 96() to I .24t) in

the Stihhaguamish River Basin. It is easy to depicth ’)i’7 . Staniwi iod is t he ga uew av to (‘amano Island in l’rom the nisap oh the Basins , t h e small acm e,uges t i nat areIslan d I iuunty. providing the only highiway access to now being put to inst em us ive use .the isla n d

Granite Falls Intensive Land Use
ihie c i t y  of ( , ram u mt c Falls was incorporated in At the present t une (I 9(i7) nulte nisive laund uses

I ‘)03 ,imnd isad a I 9(i7 pop rlation of t usO . It is located occupy some 6 ,698 acr es or I .5 percent of the Basin ’s
mu the (‘ascade hu ( n ( l i i l ls . land area. Nearly all t Ime intensive land use areas are

located wit hin or near t h e  Basin ’s incorporated and
niimscorpor ated places include Si, ‘ant a . uiceu ui , rsriincorporated cmimuuunuhies allhso ughi a few intensive

Bryant anid Robe , uses wil l he l’ound at scattered locations lhnoughsot il
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thie Basins. The following list contairts land use figures tow n sh ips conspnising suirne 92 ,0(X) acres w h ich arc
for the intensive hand use subgroups. considered most Irkel y to receive pressure f u r  intens-

sive uses, These potential growt h areas are located in
Urban the vici n ity of Use city of Ar lrnngton , r u n n ing irons the

Railroads Roadways An!ports (~uilt-up) Tota l narrow Pugct Sound shore piirtim )ns of the Basin up to
t he (‘asca de foti thnil ls , Susm s ne floodin g proh lems is ins t h e

47 1 3,978 506 1 ,743 6,698 rive r valley area wi ll limit the potential for intensive
developmenit . arid it idicates riced for protectio n for

Rural Nonagricultural cont inued agriculture use .
Many of thse land uses classified within the

Rural Non agricultural category are similar in charac-
ter and often associated with the forerunners of PRESENT AND FUTURE NEEDS
intensrve larsd use and t h us have beers included for
presentation nn the in ten sive land use chapter. The Future needs ton land for intensive uses h ave
hollowing Inst shows the acreages in each of the been determinied by two major hactors , The first
subgroups ins the rural nonagricultural categJry. being t he projected population for thie Basin , the

second being the density at which this population
Rural River Farnisteads set t les m u  the amid , ‘l’lse 1967 pmipi.iha t ron iii tIne Basi n

Nonfarm Wash (farm was 18 ,300. wit h a density pattern mi t 2.4 pe ns uin i s per
Residences Tidelands Mines yards) Total acre ins Ihic nnst e rss nv e lamid uSe areas. Time punpu lati u m n is
____________ ____________ — pro~ecled tin uui cr u ’asc to 77 ,800 h~ the year 2021)

wt t h an nuscr e ased deiisit~ of 6,0 pemsuinis per a cn e , ne-

1 ,602 --- 738 3 ,592 5 ,932 sul t umig iii a tota l of 12,7(X) acres m if  amid being pnrt to
intensive uses. With 92 ,000 acres of land deenssed
likely and suitable for future conversions and omn l y

Land Ownership 12 ,700 acres projected as actually required to fulfill
this need by the year 2020 . there will be a rea l need

Of the total land area (433 ,627 acres) in the to guide development to th ose lands which are best
Sti llaguamish Basin , 22,8 percent is in private owner- suited for iustenssive uses, arid to those areas w here
ship; 19 ,6 percent in private corporate ownership; land use change will cause the least conflict between
40.6 percent in federal ownership; I .62 percent in uses competIng for land. Tine potential growths area s
State ownership; and 08 percent in local government wit hin the Basin are located in the vicinity of tine city
owners hip. The bulk of the private corporate , federa l (if Arlington , and should be guided south east of t h e
and state ownerships are forested areas located in the flood plains mnear the c i ty .  Figure 7.15 portrays the
higher nisou mitamns. Land areas owned by local govern’- f uture lannd use pattern ((‘2) ton tine Sh nl haguan rm ms hi
ments (city, county and special districts) are largely Basin tom the year 2020.
located in the western t hird of the Basin. These land By the year 1 980. t here will he an in crease of
areas are mainly re lated to intensive use , consisting of only 11 .900 in populations , wh ich will require o n l y
streets , l’acilities , local parks and simi lar areas , Other approximate ly 2,000 addition al acres of land to he
private ownerships are also located primarily in the converted to nnten isive uses. By tine year 2000, there

western third of t he Basin and cnnsist mainly of will be a need for ann additnon sal 1 .800 acres. Tine next
intensive , rural nonagricultural and agricultural land twenty years to tine year 2020, will produce a riced
areas. for only I .9(X) addnt nousa l acres of land for intensive

uses , Thus, by tine year 2(120 , t h ere  will he tinily
TRENDS AND POTENTIALS sli ghtly more t h a n  12 ,700 acres being put to rnitensive

land uses.
Intensive land use in the Stillaguamish Basnn T he Stil laguarsm us is Basins should he watch ied ve r b

a m o un ts to approxi m atel y 7,00() acres , This area close ly ins tIne hatter  part of t h e  plan n in g pe m rm nd
totals less t i ra r n uimue-) ra l l ’ a to wnship and accounts t~ r 4 2 1) 2 1) )  as Unere ns a good pmu ss n hrlnlv that lis ns Basins
approximately I 6 percent oh the Basin total. Within may receive ,u large spilhover oh populations arid ,
t h e Stillaguamish Basin there are smimne four (4) cnnssequeuillv . mnt en nsn ve arid use fm om tine developi ng
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Everett-Seattle Metropolitan area to the south, This transit were to be developed to serve the area. This is
area , very likely . may become the distant suburb to a factor that should be considered when this study is
t his growing metropolitan area , especially if rapid reviewed in future years.
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WHIDBEY -CAMANO ISLANDS
sI~rou c ouu ~ suu by salt water.  There are no rivers in the area and the

w~ $S.eG,ON / small streams amid lakes do not provnde signnfucant
( water production in the Puget Sound Area ,

Population
The population of the Basin in 1 967 was

( ~~~~~~~ 22 ,400 persons. Projections show that the population
,) will grow to 26 ,900 by 1980, 36 ,200 b y 2000 and

49,500 persons by the year 2020. If a bridge is
constructed between the mainland and Whidbey
Island, the population will increase to over 115 ,000
by the year 2020.

Land Use
The primary land use in the Whidbey-Camano

Islands is forests and associated lands which accounts
for over 60’~% of the total . The other two primary

Whidbey.Camano Islands are located in the uses, croplands and intensive uses, occupy I ~~ and
north sector of the Puget Sound Area. These islands 8’Y~ respective ly. Table 7.19 shows the tabulation of
occupy a major portion of the area west of Everett the present hand use on the Islands. Figure 7-16 , the
and east of Port Townsend at the entrance to lower generalized land use map of the Whidhey-Camano
Puget sound. The hydrologic area of 133 ,654 acres Islands , portrays the lau d areas occupied by each of
lies within Island (‘ounty and is entirely surrounded the major uses.

TABLE 7-19. Land use in Whidbey-Camano Islands (acres)1

Rural Tot al Area
Map Crop- Range- Total Non- Built-Up Fresh Land and
No. Watershed and I~nd Forest 2 A gricultural Areas Water Fresh Water

0.16 North Island 9,374 679 20,220 2.276 7,923 259 40,731
0-23 Camano Island 2.897 539 17,966 3,183 679 60 25,324
0-24 Central Island 5,607 1,108 19,263 3,214 1 , 118 76 30,386
0-25 South Island 5,128 128 26,620 3.746 1,267 324 37,213

Total Pacific Drainage s 23,006 2,454 84,069 12 ,419 10,987 719 133,654

Whidbey-Camano Islands 23,006 2,454 84,069 12,419 10,987 719 133,654

1 Unadjusted measurements, 1966, for Puget Sound Area Study.

2 F igu res include nonforested land commonly associated with forest areas,
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AG R ICULTURE
PRESENT STATUS AND POTENTIAL Flooding

‘l’opographiL ‘ ‘  m u d  c l imatic ct iiiditions i ,: f LicL’

I ic Vi’hi idhcv— ( ’aui~ano Islands studs area cont’ ,iiiI~ line f lood pro duciiig season ani m ally . It conic’, in
pluses all ‘t lshauid (‘ o u mrr ’. It is located at the the fal l  iii wi nte r as the result c it L ’ \ccss ISc precipila-

urmi rt herri ,.-nd m it  Puget Sound, o f f  t he c m ias t of Skag it 11tH] , I)i’.L’ im ai g es in exuCss of channel ca p .mcit ~ cause

arid ~r rm i ht i rnrsim ( ‘ mi ur i r ic s . I stm large islands and tb rr ec water to spread acr os s the valleys , where ii re nla i r is

small is lands eimni bnie I i  form ti rc \~lridhev— ( ’anrano unt il t i m e streams drop. In some areas . w,m t e r is
IsI.m nds gr imp ‘l ire ni.i~mi r is lands .m ie \~ hidhe\ - the trapped hs topmigrap lnc detail until if can see p into
I.iie, st .mn d nrm ’si important . draining an area of I n’) the s i- mu ,
siuj Ie mni lo ’s . ar id (‘amaimo . d raimrii i)z an  ar e~m of ’ 41)
s 1u.iic mnu k’s l i e  three smaller islands are Ben (I re .
Sii.mv - herr~ - ~ird Smith. Drainage

.\II of the hand area of I 32 .’)35 acres iii tire A gene ia i discim-i sroi T of the purposes arid
V~ f lm j h~~ -( ‘amani) Is lands has been mapped in a problems of establishing drainage is contained in
medium- intcui si t~ sou l survey, as no national f o re st  Appendix XIV . Pri rrci pk’s and cmun dit umrn s discussed
lands are found within the stud ai e a - Of ti re 132 9 35 there in app ly to tIre Whid hc~ -( ama nmr Is lands and
acres so niappt -d. appri m~ imate lv I 25 .1)00 acres are nee d not he repeated here.
cl , ms s it  red iii i and t se t ‘ apabiht~ (‘ t :m s ses II throug h
Vt Watersheds

‘I hie’c~ l2 S ,Ot )ti acres have the gr eat e st  potential Four wat e rshed areas requiring solutions to

for development; i.e .. c l ra urged usc or improvement in problems , or development to achieve potential pro-
use . L.auid ( s e  (‘apahi hits (‘ lasses II, I l l , and l\ - ’ are duetivity of tire ~V ii idht-v-( ’amanm~ ls ha urds , are shown
suit ed t i  c i t  t ier crop land or urban uses . and ( ‘ lass VI on t h e  Land Use \ 1.rp (I iguie 7- i  i i )  :mird on the I and
has potential t i  urban developments . (‘apahilit~ map (I igure 7- I 7).

The \~ iim d l ’e~ -( aunano Island study area pro- ~-~m rr t l r \~ hidhe~ Island watershed (0 -1 ( i )  is the
vide s t h e  sec ind sit i ,r l l est valley s~ sieiii in the Puget ma jor cult ivated f ’arniuirg area of I he I sl ,miids . Ap p rm mx i -
Smiun d ,- \ ie a .  It dmarns a total  area of onl 2 10 s(liiale mately halt of the area is ur f o res t  or brush which has
mi les , I)ramnage is acc mitn p lishre d b~ niunor streani’ replaced tire nat ive  f o r e s t  - \ l,iii~ summer homes and
that t1iis~ d i rec t  i~ into Puget Sound. ‘I lie 5 51cm beac h homes ar e  being built and the area is rap idls
includes ‘,L’~~ei ,il flood auid drainage problem areas becoming urba iriied - Pote nt ia l  use would seem to
w hich require cmn rect ive m easures before their p m it e n - leauu toward greater  ur han iiat im~n - ss it hr farming con-
tia l can he at la i r ie d ,  \ t ,s t of tire land is genera ll~ ti ur u ing to he s-cry impo rta it t .
undu lat in g mi geurt tv  rolling, a lthough th ere arc a few (‘entr a l Whid hey Island ssaie rs l ied ( ( 1-24 ) con-
slopes stee pe r  t h a n  15 percent . t .mni s a ppr mrxi nate lv 30 ,00(1 ,i~’ iC s , , ~, porti m in of the

area is re.m s mnnna l~t~ 
i,~s,e l amid is  adaptable to  arming.

Production \ l i ic h  of the ai Ca is ve i~ rou gh. however , and about
I- a m mi u rg is c i i i icent rated large ly in t i re n o r t h e r n  two-thirds is f o r e s t e d .  lh ii ih t—up area s are not too

h alf tnt Wi iidhe~ Isla n d , Sh i f t s  in land use have not prevale urt , althoug h (‘ mupcv i lle (the coun ts seat i’l
i’t ’en extreme. ~ lie raising if lice) a t t l c  has more or Island (‘uuurt is located in this watershed. I” teni t ra l
Ii’ss il’p I.rc ’ed dari s r ig .  ‘l’ lue ia i s im r g  of hay . w h at , oats , misc wou ld seem to be iii I urt hre r developnicirt i~t

vegci.ih les . ar i d o t h e r  spe~ ia liied crops is highly f orested I. in i ds arid crmip latids.
importan t iii lire area ’s economy , ‘ru e total nuniher South \~ t iudb es Island watershed ( i  i ’~5 ) has
tO farms aun t acreage fiii s decr e ased . wit ir lands sonic cu l t ivat e d land hut the rtia~or itv m t  the jut -a

f m n rmer ls ci i ipped being t akeur  over by the rnih i lar~ 
i i m i ig hi . i m m c’hs terrain . unsuita b le f or cu i lu isau i , ’ ’-

arid tr~iyal silt’s . lota l va lue cii Lm in ii prmndue l iou i in tIre \ ppiii .s - i i im . i t t’ly t hu ree-f o ni r t f i s  of uht — Is land is t in,ih,

W liudhe’, -( ,ii ri ,mn io l s ) a r i m fs  is  a lu t imm s n S it i uhi i m iu i ~irin ruiu l— ed . ~ m il i  some ~‘iiinmet1’ial timber rernj iruiiI~ t ‘ ‘  -

lv itation , althoug h st i l l  sp.mr ’ st’ . is m m i i  l I m e

l’out ’st la nrml s ant ’ the largm ’st iist ’r of land in t h e  Potential use would .ippc .mi ~m m he I. - i

Islan ds . I t imbering is a s i gu mi t i c a r i l  f a c t o r  iii tire am id country hiving. I im tg 4n i~ .uu i d launiii i~-
eCi i urm ) n i ’. 1)1 Ihe hsl. i urmh ’ . I ’ im u esn e d lands . including continue to lie ru irporlanl i i i  un ’  c ’
.m s s iLhmted it per r areas . corniç’r is,’ ,5.4- 9()( ) acres , s-~. mtt ’ishum ’d,
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Camano Island watershed (0-23) is largely Tables
covered by timber in various stages of growt h. Some Generalized land use in the Whidhey-Camano
small are.j s have been cleared and are in pasture , with Islands is shown in Table 7.19. The following tables
a minor amount of cultivated farmland. As in the are to indicate the potential development possible
other watersheds , there is continued construction of within acceptable land use standards.
summer homes. Potential use would seem to be as a Table 7.20 shows the relative importance of
location b r  summer homes and recreation , wit h groups of crops wit hin the farming sector of agricul-
forestry and farming playing minor parts. ture at the basin level. Data from the 1964 Census of

Many of the farmlands mentioned above have Agriculture were expanded to agree with measured
common problems of flooding and a need for soil acreages for this table.
profile drainage . Proposed solutions for these condi- Table 7-2 1 shows t he number of acres in each
tions are suninurited in the Puget Sound Area section capability class, subclass, and unit , by watersheds, in
of this Appendix under ‘~Means to Satisfy Needs,” the Whidbey-Camano Islands. This table can be used
and are discussed in more detail in Appendix XIV , wit h the description of capability units to estimate
Waters hed Management. the potent’~l for development.

TABLE 7-20. Distribution and value of production by crops in Whidbey-Camano Islands

Cropland Cropland Percent of
This Use This Use Percent Value of Value

Land Use (Census ) 1 (Expanded ) This Use Production This Use
(acres) (acres) (percent) (doll ars) (percent)

Smell greins 1,660 2.190 9.52 105.676 6,63
Field crops 84 111 .48 33.158 2.06
Vegetables 423 558 2.42 119.727 7.51
Berries 37 49 .21 50.561 3.17
Nursery products 110 145 .63 252.921 15.87
Cropland not uted 1,086 1,433 6.23 

______

Sub-Total 3,400 4,486 19.49 562.043 35.26

Hay 6,186 8,162 35.48 382.578 24.00
Hay aftermath — -. -- -.

Sub-Total 6,186 8,162 35.48 382,578 24.00

Silags (grass) 947 1,249 5.43 82.751 5.19
Grass aftermath — - -- - -

Sub-Total 947 1,249 5.43 82,751 519

Silege (corn) fodder 29 38 .17 2.515 .16
P.uture (cropland) 6,875 9,071 39.43 563,928 35.39

Sub-Total 14,037 18,520 80.51 1,031.772 64.74

Total 17,437 23,006 100.00 1,593.815 100.00

isguras by counties from 1964 C nsus of Agriculture were disaggregated to Basins on basis of 1966 measured acreeges
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TABLE 7.21. Land capability units in Wbidbey-Camano Islands (acres) 1

Capabili ty WATERSHEDS
Units 2 0-16 0-23 0-24 0-25 Total

(I ws 04 502 353 788 1.643
II ws O6 966 108 74 942 2,090
II ws 12 243 8 812 1.063
l lws O3 118 22 511 651

II Total 1.829 491 1.397 1,730 5,447

Ill ew Ol 101 24 31 156
Ill ws O3 157 30 187
III ws 09 1,076 288 357 887 2,608
Ill ws 10 2,466 650 97 66 3.278

Ill Total 3.642 1,119 485 983 6,229

IV ew O3 10,571 11681 15,862 38.114
IV ew 12 325 954 669 196 2,144
IV ew 22 50 9.436 33 9,519
IVe s lO 514 6 200 5 725
lV ws O6 634 163 128 338 1,253
IV we 11 1,090 1,846 1,552 120 4,618
IV ws 43 1,246 196 7 1,449
(V .0 10 968 663 1,531
(V ie 05 2,310 2.310
IV ..11 30 30

lV w,09 336 335

IV Total 16,398 15,040 15,062 16,528 62,028

lI-IV Total 20,869 16,660 16.944 19 241 73,704

Unadjusted maselvem.ntL 1966, for Puget Sound Area Study, based on Nitional Cooperative Soil Suivey maps.
2 See Exhibit I for description of capthsiity units.
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TABLE 7.21. Land capability units in Whid bey-Camano Islands (acres )’ (cent.)

Capability WATERSHEDS
U fl it s 2 0-16 0-23 0-24 0-25 Total

VI ew 21 2.572 2,572
VI ew 26 4,392 1,918 3.116 9.426
VI ew 28 25 117 5 147
VI es l7 20 5 25
VI as 19 2,658 2.658
VI as 22 1,663 75 1,759 5,546 9,033

VI ws O2 121 241 66 427
VI so 12 1.162 3,566 860 5,587
VI so 13 9.186 2.330 792 12,308
VI so I8 300 300
VI .o 21 135 849 984
VI cc 13 844 565 5,412 6,821
VI cc 17 1,151 1,151

VI Total 17,538 6,756 11,349 15,796 51,439

V 11es 29 55 230 285
VII as 36 589 1,026 549 967 3.131

VII Total 589 1.026 604 1,197 3,416

VIII we 39 654 443 461 484 2,042
VIII ws 22 53 20 944 1,017
VIII ws 23 101 316 126 543
VIII ws 24 54 45
VIII .0 00 614 53 8 675

VIII Total 1,476 832 1,413 655 4,376

VI-VIl l Total 19,603 8,614 13,366 17.648 59,231

Il-VIll Total 40,472 25.264 30,310 36.889 132,935

Unadj usted maccurements, 1966, for Puget Sound Area Study, based on National Cooperative Soil Suivey maps.
2 See Exhibit 1 for description of capability units.
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• • PRESENT AND FUTURE NEEDS government participate w ith the private sector in
develop ing resources.

Urban Needs The program of the United States Department
Population in the Whid bey-Camano Islands will of Agriculture for the Whidbey~Camano Islands is

increase from 22,400 persons in 1967 to approxi- summarized under the topic ‘Program Implementa-
mately 49 ,500 people by 2020, according to Regional tion ” immediate ly following “ Forestry. ” A more
Economic Studies Technical Committee data. At a complete description is found in App endix XIV ,
density of six persons per acre , the 23 ,406 acres Waters hed Management.
presently in intensive and rural nonagricultural use
could provide ample acreage for new intensive devel-
opment to t he year 2020 without an encroachment TABLE 7-22. Protection and development needs
onto t he croplands of the Islands.

Measures Needed Unit 1980 2000 2020

Cropla rid Needs Floodwater protection1 acre 20,000 20,000 20,000
The Islands presently have 23,006 acres of W ata~~ed protect ion

crop land. Losses to other uses are expected to cause a end rehabditation2 acre 24,960 24,210 22,454

decrease in crop land , leveling off to about 20,000 Drainage improvement acre 8,632 14,387 19.182
acres by 2020. Percent increases needed by crop for Irrigation development3 acre 3,500 5,000 10000

Water for irrigation4 acit. 9,590 13,700 27,400the Puget Sound Area are shown on Table 2-15.
1 A tota l of 25,566 acres in the Whidbey-Camano Islands are

Protection and Development Needs aj I,~ect to flooding. Only the amount of cropland needing
Data in Table 7-22 shows the number of acres protection throug h 2020 has been evaluated here.

of crop land that will need protection and develop- 2 Includes 2,454 acres of rangeland.
ment , by time periods , to meet future pro duction
requirements under sustained use . 3 AccOrding to Appendix VI I, Irrigation, there were 2,700

acres (using 7,398 feet of water ) irrigated in 1966. Irrigation

MEANS TO SATISFY NEEDS Appendix proj ections show that irrigation w ill decline in
future years in the Islands.

The program of management and development ~ Based on gross diversion requirements of 2.74 acre-feet per

for sustaine d use is the means by which agricultural acre, estimated by Irrigation Committee in Appendix VII ,
Irrigation.

resource needs are met. Structura l measures are of a
project type . Many Federal , State and local entities of

FORESTS
PRESENT STATUS Area Percent of

Zone (acres) Total
Most of the land area is forest cove red with

66%, or 89,380t acres , classified as forest land (Table Woodland and Wood lot 81,240 96
7-23). These lands are scattered throughout the Island Princi pal Forest 3,320 4
areas. Only 4,800 acres of forest land is officially Upper Forest — 0
designated as rese rved , t his mainly in State holdings . Subal pine — 0
The remaining forest land is classified into zones
below. Total forested land 84,560 100

Does not Includa nonforssted lands commonly sociot.d
wIth forest areas.
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TABLE 7-23. Whidbey-Camano Is lands —Area of forest land , in acres , by ownership and type

Available
Total

Cover Type of Other Total Available &
Land Class Federal Municipal Private Availab le Unavailable Unavailable

Douglas-fir
seedlingsand saplings -- 4,470 4,470 60 4.530
poletimb er -- 10 19,310 19,320 160 19,480
small young growth sawtimber 430 10 34,160 34,600 2.550 37.150
old growth and large young

growth sawtimber 870 -- 1,480 2,350 1,590 3,940

Western hemlock
seedlings and saplings -- 10 -- 10 - 10
poletimber -. -- 4 ,470 4,470 40 4,510

Wester n redcedar
poletimber -- -- 2.980 2.980 10 2,990
small sawtimber -- -- 1,480 1,480 -. 1,480

SUBTOTA L. softwoods 1.300 30 68.350 69,680 4,410 74,090

Hardwoods
poletimber -- -- 8,920 8,920 30 8,950
small sawtimber -- -- 4 ,470 4,470 90 4,560
large sawtimber -- -- 1.490 1,490 290 1.780

SUBTOTAL , hardwoods -- -- 14,880 14.880 410 15,290

TOTAL all forested land 1,300 30 83,230 84,560 4,820 89,380
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TABLE 7-24. Whidbey-Camano Islands—Volume of sawtimber and growing stock, by ownersh ip,
on productive forest land

Available
Total

Other Total Available &
Species or Group Federal Municipal Private Available Unavailable Unavailable

Sawti mber—Thousand board feet. International %-inch Rule
Douglas fir
small sawtimber 6.040 160 503,430 509,630 30.550 540,180
large sawtimber 40,450 20 104 .850 145.320 57.720 203.040

Western hemlock
small sawtimber -. -- 5,990 5,990 60 6,050
large sawtimber — 10 5.990 6,000 60 6.060

Western redcødar
small sawtimber -- — 27.320 27.320 10 27.330
Iarge sawtimber -- — 4,110 4,110 20 4.130

SUBTOTA L, softw oods 46,490 190 651,690 698,370 88,420 786,790

Hardwoods
srnalI sawtimt~er -. -. 51.910 51.910 1,020 52.930
large sawtimber -- -. 54.720 54,720 10,600 65,320

SUBTOTAL , Hardwoods -- -. 106,630 106,630 11 ,620 118.250

TOTAL sewt imb er, all species 46,490 190 758,320 806,000 100,040 906.040

Growing Stock —Million cubic test
Douglas-fir 8.5 0.0 110.8 119.3 16.1 135.4
Western hemlock -- 0.0 2.3 2.3 0.0 2.3
Other softwood species -- -- 12.4 12.4 00 12.4

SUBTOTAL . softwoods 8.5 0.0 125.5 134.0 16.1 150.1

H d woods -- -. 42.1 42.1 4.6 46.7

TOTAL growing stock ,
all species 8.5 0.0 167.6 176.1 20.7 196 8

Unlike the other Basins in the Puget Sound and woodlots. Public ownership of forest land is
Area, Whidbey Camano Islands ate not classified into recorded as I ,300 acre s Federal and 30 acres munici-
commercial and noncommercial forest land. The pal with no State lands in this class.
forest land area of 84,560 acre s supports a sawtimber The forest products industry on Whidbey-
volume of 80S million board feet , International Camano Islands is scattered throug hout the area. All
Va-1~~h Rule (Table 7-24). These fIgures represent six manufacturing plants listed in 1964 are designated
about 1.6% of Puget Sound Area’s commercial timber as sawmills with a total production of 80,000 board
area and less than 1.0% of its timber volume. feet per day. Products are lumber , mou lding, car
Priva tely owned lands make up 83,230 acres , or 90% stock , fencing, and other specia lties.
of the fore st land , and 93% of the total Island area. These Islands are considered to be a recre ation
Large private holdings of 1,990 acres do not provide a and expansion area for the metro po litan areas of
significant timber producing base . There are no Seattle and Everett. Problems affecting forest land
medium sized priva te holdings , but small private areas management are remote exce pt for those relating to
total 81 ,240 acre s, practically aLl of it in woodlands natu ral beauty and fire control. This area was heavily
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cut-over during the late 1880’s and does not contain PROGRAM IMPLEMENTATION
sufficient stands of merchantable timber needed to AGRICULTURE AND FORESTS
sustain industrial operations of any size. Forest
products industries are not likely to have problems , In order to satisfactorily take care of the needs
or create any. due to limitations of land use plans of Whidbey .Camano Islands, as exp lained in the
which are being developed in the interest of residence preceding pages, the following plan has evolved. It is
rat her than commercial outlet. multipurpose in scope and will provide for floodwater

prevention, watershed protection and rehabilitation,
PRESENT AND FUTURE NEEDS drainage improvement , and irrigation development.

AND Other measures provide for water quality and quan-
MEANS TO SATISFY NEEDS tity control, recreation , and fish and wildlife develop-

ment.
Future development of the forest products This plan includes programs and projects de-

industries and management of forest lands for timber signed to accomplish specific objectives of conserva-
production are expecte d to be very limited in the tion and development. They provide for the full
Whidbey-Camano Islands. These lands have a high develo pment of lands presently engaged in farming. It
potential for recreation development and, in addition, is planned that most of these lands will retain their
are highly attractive for the private development of present use, although approximately 3,000 acres are
summer homes, resorts , or similar forms of land use. expected to be lost to other uses.
The current ownership pattern , as well as expected The plan is broken down into three time
changes in ownership, suggests that timber produc- periods: (a) early action (within the next ten years);
tion will not be practiced on any significant scale. It (b) near future (1980.2000): and (c) distant future
is therefore assumed that the forest area of the (2000.2020).
Whidbey-Camano Islands will be wholly removed Program measures refer to onsite practices
from commercial timber production by the year which take advantage of development made possible
2020. by the strucutural works of improvement , as well as

The conversion or reservation of forest land for measures for watershed protection , conservation
other purposes will not occur overnight, however. In treatment , and water management. These measures
the interim, some timber will be marketed from will include seeding of improved grasses and legumes,
sporadic cutting of the predominantly second growth cover crops, drainage development , forest manage-
stands and as a result of land clearing operations. The ment practices, and irrigation development.
volume is expected to be small, however , due to the All of the projects planned for the Whidbey-
pattern of small ownerships and small size of the Camano Islands fall into the 1980-2000 category.
timber involved. Four such projects are planned, with a total installa-

tion cost of $3 ,245 ,000.
Since commercial timber cutting is expected to Total cost of the program for the early action

be limited, there will be little need for the watershed period is $5 ,793,000. Program costs are expected to
protection measures suggested for such opera t ions. be $8,313,000 for the period after 1980, and
The expected land use pattern will emphasize aesthe- $8,676,000 for the final time period. Total cost of
tic appearance , therefore it is assumed that the land the plan is expected to be $26,027,000.
owners wi ll perform any needed erosion control or A presentation of the proposed plan, including
other work t hat will be necessary in maintaining these Ag riculture , can be found in App endix XIV , Water-
va lues. shed Management , Whidbey.Camano Islands section.

Current and projected commercia l forest area in the Whidbey-Camano Islands 1965-2020 (in thousand acres )

Ownershi p
Private Public

Period Large Medium Small Federal Other Total

1965 2.0 — 81.3 1.3 — 84.6
1980 1.0 — 54.5 — — 55.5
2000 .. -. 8.1 — -. 8.1
2020 .- -. — .- — —
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MINERALS
The locations of the known mineral deposits in There is one peat producer. Statistics on peat

the Islands are shown in Figure 7.19. The open circles production are not available for publication, and
on the map indicates properties that have a record of there is no estimate of reserves. Reserves, no doubt ,
production : the dots with numbers represent proper- are sufficient to supply the area’s needs for many
ties for which estimates of ore reserve s have been years.
made. These properties also arc tabulated on the
pages facing the maps and are identified by numbers Sand and Gravel
which are used in the text where references are made Almost the entire Whidbey-Camano Islands area
to given properties. is covered by glacial deposits (Fig. 7-19) that in places

Mineral deposits known to occur in the Whid- contain sand and gravel suitable for commercial use .
bey-Camano Islands are sand and gravel, peat , and At least II pits have a record of production.
diatomite. Currently (1966), three companies are producing

sand and gravel from the area. No estimate of reserves
Peat is available.

Thirteen peat bogs covering 1,949 acres have
been investigated. Of these , six contain sphagnum Diatomite
peat. The largest bog covers 792 acres , and one bog, One diatomite deposit is reported, but no
at Cranberry Lake, has sphagnum to a depth of 45 information other than its location is availabi~. The
feet. location of this deposit is shown on Figure 7-19.

INTENSIVE LAND USE
This Basin is composed of Whidbey and incorporated municipalities and approximately seven

Camano Islands, which make up Island County, and is unincorporated places.
located in Puget Sound, just west of Skagit and A note of interest is that less than a third of the
Snohomish Counties. Except where the channel population of the Islands is reported in incorporated
narrows , at its nort herly end at Deception Pass, which towns.
has a bridge connection to the mainland, Whidbey
Island is separated from the mainland by deep INCORPORATED CITIES AND TOWNS
saltwater channels t o  miles or more in width.
Camano Island , separated from the mainland by a Oak Harbor
narrow slough bridged near Stanwood, has a good The city of Oak Harbor is in Inland County on
road comp letely around it , and shores well developed the north end of Whidbey Island and is the largest
wit h residential homes for permanent and recrea- town on the Island. When incorporated in 1915 ,
tional use . logging, farming and fishing were the major indus-

Recreationa l opp ortunities are numerous with tries. In 1941 , however , the United States Navy
the Islands’ long Coast lines and sheltered bays and established the Whidbey Island Naval Air Station
beaches. Wh ile land use shifts on the Islands have which has since been the main income source and
been minimal , increases in recreation uses and sum- growth catalyst for Oak Harbor. A seaplane base faces
mer and suburban residences are apparent. the mainland and a landplane base, Ault Field, faces

A lthoug h the economy is based on agriculture , the Strait of Juan de Fuca. In additon to being the
lumber ing, recreation , and mi litary establishment , trading center for the Island , Oak Harbor has a good
Whidbey Island’s population increase of 82 percent beach, boating and fishing facilities.
between 1940- 1950 was primarily related to estab- Population of Oak Harbor in 1950 was 1,193
lis hment of mil itary bases at Oak Harbor and Cres- and increase 230.4 percent between 1950 and 1960,
cent Harbor. Within t he Islands , there are three and by 1967 had reached S .l00.
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Coupevi lle Rural Nonagricultural
The t own  rsf (‘oupeville was incorporated in Since many ot the land use s class lt icd within

l~
) 10 and had a I 967 population of 675. It serves as the Rural NonagrIcu ltural categ ory are similar in

t he county seat of Island County. chara cter and often ass oc iated with or the forerun-
ners of intensive land use , t hey have been included ill

Langley t h e  intensive land use ciiapler for t he convenience o~
The town of Langley was incorporated in 1913 t he reader. Tile tiil lowing list describes tile acreage s in

and had a I 967 population of 472 . t he several subgroups of t he Rural Nonagricultural
category.

Unincorporated places include San Juan de
Fuca . Utsaladdy. Camano , Keystone , Greenbank , Rura l River Farmsteads
Free land, and Clinton. Nonfarm Wash (farm

Residences Tidelands Mines yards) Total

TRANSPORTATION 9,687 1 ,161 133 1 .438 12 .41- )

Highways The major highway is State Highway
525 . r u n n ing the length of Whidbey Island. State Land Ownership
Highway 53 2 runs the length of Camano Island. Some Of the total land area (132 .935 acres) in t u e
secondary roads also traverse the major islands. Whidbey-Camano Islands . 80 percent is in private
Whidbey Island is accessible by vehicular traffic from ownership : 6.6 percent in private corporate owner-
the mainland via Deception Pass bridge, ship; 6.9 percent in Federal ownership: 4 .2 percent in

Airways— The only airfield is at Oak Harbor. It State ownership: and 2.3 percent in local government
is limited to use by military aircraft . owners hip. The bulk of the Federal ownership is

Navigation — Navigation is most ly limited t~ 
military establishments , w hile land areas owned by

ferryboats and pleasure crafts. The Islands have only local governments (city, county and special districts )
minor port faci lities, are mainly related to intensive use consisting of

streets , faci lities , local parks and similar areas. Other
(nonforest) private ownershi ps cover severa l land use

LAND USE CHARACTERISTIC S areas: intensive , rural nonagricultural , agricultural and
forests.

There are 132 .935 acres of land within the
Whidbey-Camano Islands and 719 acres of inland T RE NDS AND POTENT IA LS
water. Figure 7.16 portrays t he land use picture for
the Islands at the present time. Table 7-19 contains Intensive land use in tile Wh idhey-CanTano
the acreage figures showing the various amounts of Islands amounts to some 10 ,981 acres or approx i-
land classified in each major land use on the Islands. m’tely one-half of a township of land. This area

accounts for 8 percent of the total Island’s area.
intensive Land Use Present intensive land use requirements are being

At the present time (1967) intensive land uses filled at several locations -- mainly in and around Oak
occupy some 10 ,987 acres of 8.3 percent of the Harbor and Coupeville. Scattered intensive use of a
Islands ’ land area. Due to the recreational , summer mainly residential nature occur throughout the
home and suburban residential development , there Islands particu larly on or near waterfront lands. Also
are many intensive uses scattered throughout the located in the Islands is the Whidbey Island Naval Air
Islands. The following list contains the land use Station , providing t he major source of employment in
figures for the intensive land use subgroups. the Islands. Within the Whidbey-Canlano Islands there

are approximately two (2) townships com prising
Urban 46,000 acres w hich are likely to receive pressure to be

Railroads Roadways Airports (Built-up) Total converted to intensive uses. Pressures exerted by tile
growt h of the Seattle metropolitan area will likely

0 3,088 4,000 3,299 10 ,987 cause considerable conversion of land to intensive
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uses, particularly for permanent and vacat ion resi den- throughout the planning period . hut a major share of
ial purposes . new growt h will he on , or near , t he water l’ront areas

of the two Islands .
Without a bridge I lie population growt h is

PRESENT AND FUTURE DEMANDS expected to increase truni 22 ,400 
~~~~~~~~~ 

ii 1907 to
4’) .S00 persons h~ t ime yca m 2020. ihis will result iii a

Present trends of intensive land use on Whidhey mieed b r  only 3.100 additional acr es ui land being
and (‘ainano Islands reveal thai vacation homes and converted to Intensise uses. If a bridge is built this
res idential homes account for much of the total will result iii a population lm lcm e:l se by 2020 to

acreage in this use . This trend will continue on II 5 ,000 persons amid will rcqum re an add lt um ia l
through tile planning period-, with a greater percen- 32 ,000 acres to he used liii intensive land uses.
tage of ’ t he now part.tin ie residential development There will he a limited demand for industrial
becoming permanent residents in the latter part of lands on the islands , although amp le acreage is
t h e  projection period. This trend will be accelerated if included in the land Ileeds pruiected to accommodate
a bridge is built between Mukilteo on the m ainland any industrial need that may develop. A special ci tort
arid the sout hern tip of Whidbey Island in the latter must be put forth within the Islands to gain large
part of the projection period. Figure 7-20 portrays acreages for recreation purposes, bot h public and
the future hand use patt ern (C 2) for the year 2020, private. An effort should he made by all levels of
and was developed based omi a bridge being built after government , plus various private concerns that the
1980 from t he mainland to Whidbey Island. full potential of recreation arid “tourism” is realized

The major concentration of intensive land use within the Islands. With the growth projected for the
has been in the towns of Coupeville and Oak Harbor , Seattle - Everett Tacoma comp lex , t he recreation
plus in arid around the Whidbey Naval Air Station. needs and potential of t he Islands become even more
Both towns will continue to gain new population critical.
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SNOHOMISH BASIN
North and Sout h Forks of the Skykomish : and the
Snoqua lmie River , which includes the bi t  River and
the North , Middle and South Forks of the Snoqual-
mie.

• Population
‘
~ ~~~~~~~&. The population of the Basin in 1967 was

,~j) 201 300 This population is primarily located in the
Everett area and in a corridor between Ev’rett and
the King County line to the South. Projections show
that t he population will grow to 302,700 by 1980 ,
485 ,800 by 2000 and 780.300 persons by the year
2020. This growth wi ll primari ly take place adjacent
to the existing areas of development in the wes tern
portions of the basin.

Land Use
The Snohomish Basin is centrall y located in the The principal land use of the Snohomish Basin

Puget Sound Area immediately northeast of the is forest and associated lands which cover 88% of theSeatt le metro politan complex. The Basin includes total Basin. The other two major use s , crop lands and
about half of Snohomish County and the northeast intensive land uses occupy 6% and 3% of the land
t hird of King County and contains a hydrologic area respectively and are primarily located in the western
of 1 .2 18 .451 acres . Major tributary streams in the portion of the Basin. Figure 7-2 1 the generalized land
Snohomish Basin include the Skykomish Rives ,which use map of the Snohomish Basin , portrays the land
furt her divides into the Pilchuck, Sultan and the areas occupied by each of the major uses.

TABLE 7-25. Land use in Snohomish Basin (.ci’es)’

Rural Total Area
Map Crop. Ranqe. Tot,’J Non. Built-Up Fresh Land and
No. Watershed land and Forest2 Agr icuttura l Areas Water Fresh Water
8a Snoqu.lmie R iver 20,150 420 406,867 4,287 5,067 8,8Th 445,686
8b.1 Skykomish River 5,806 755 411,039 6,682 2,334 6,812 433.428
8b.2 Sultan R iver 400 68,132 246 171 1,865 70,814
Sb.4 Woods Creek 3.502 35,788 983 607 494 41,374
8-1 Pilchucli R iver 7,076 40 64.056 4.277 3,006 1,830 80,284
8-2 French Creek 8,328 50 7,437 1,411 649 190 18,065
8.3 (

~athaart A re. 1,911 6.419 401 166 349 9 246
8-4 Snohomish Estuary 18,029 1, 114 15,809 8,066 9,204 1,997 52.219
8-5 Mss’shland Area 5,875 

— 
o,176 1,302 1,010 304 15.267

Total Snohomith 71,077 2,379 1.022,323 25.655 22,233 fl,716 1,166.383

0-26 Edmonds’Mukilteo 9,613 1,428 13,445 47 24,533
0-33 Tulalip-Warm Beach 615 45 22,763 2 277 677 1,098 27,536

Total Pacific Orain~~e, 675 45 32,376 3,706 14,122 1,145 52,068

Snohomiah Basin 71,752 2,424 1.064,699 29,360 36.365 23 861 1,218,481
1 Unadjusted m.as,r,mants, 1966, for Pug,t Sound Ares Study
2 Figures include nonforestast land corn,nonly associated with forest eas
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A GRI CU L T U R E

PRESENT STATUS AND POTENTIAL lan d is used to support the livestock industry. Total
va lue of tarn i production is over $12 m illion anmiual-

The Snohoinish Basimi is located iii southerm i ly.
Snohomish County and in northeastern King ( ounty. Forestry supports numerous mills, including
Approximately hall of t he Basin is located in each of several lumber mills, pulp mills, and paper manufac-
the two counties . turing mills.

The western part of the Basin has extensive
alluvial flats and glacial terraces , graduating into a Flooding
large , rugged mountainous section in the east. Of the Climatic conditions induce two flood-producing
total land area of 1 ,194 ,590 acres in the Basin , those seaso ns annuall y; one in the fall or winter as the
lands outside t he national forest boundaries have result of excessive precipmtation , and the other in
beemi mapped by a medium-intensity soil survey, ear ly summer as the result of snowmelt.
Lands within the national forest have been mapped Discharges in excess of channel capacity cause

by a low-intensity soil survey suitab le for reconnais- water to spread across the valley, where it remains
sance use. Of t he boO,800 acres of hand mapped wit h until the river drops. In many areas , water is trapped
the medium-intensity soil survey, approximate ly by topographic detail until it can seep mnto the soil.
379,000 acres are classified in Land Use Capability Excessive rainfall causes similar flooding conditions,

as well as swamping of the soil.Classes II through VI.
These 379 ,000 acres of land have the greatest Drainage

potentia l for development; i.e., changed use or A general discussion of the purposes and
improvement in use. Land Use Capability Classes II, problems of establishing drainage is contained in
Ill, IV are suited for eit her crop land or urban uses, Appendix XIV. Principles and conditions discussed
and Class Vi has potential for urban developments, therein apply to the Snohomish Basin and need not

The Snohomish is one of the large r rivers in the be repeated here.
Puget Sound Area. It drains an area of 1,823 square
miles. The principal tributaries are the Snoqualmie Watersheds
River , located in King County and draining an Eleven watershed areas requiring solutions to
important agricultural area , and t he Skykomish Rive r , problems , or development to achieve the potential
located mainly in southern Snohomish County. Coas- productivity of the Basin, are shown on the Land Use
tal waters , w hich outlet directly into Puget Sound, Map (Figure 7-2 1) and on t he Land Capability Map
drain an area of 81 square miles. (Figure 7-22).

The Snohomish Basin provides the third largest The Snoqualmie River watershed (8a) is almost
valley system in the Puget Sound Area. The system 92 percent forested. A large part of the forest ,
includes many flood and drainage problem areas approximately 40 percent , lies within the Snoqualmie
which require corrective measures before their poten- National Forest. Crop land in this watershed, although
t ia l can he attained. The lower flood plain contains not as important as forestry, makes up more than 25
about 60,000 acres of leve l or gentl y undulating river percent of all cropland in the entire Basin.
bott om lands and tidelands. A large percentage of the Skykomish River watershed (8b-l) is domina-
Basin contains steep, mountainous valleys with tur - ted by forest , being over 70 percent within the
bulent streams. Below the juncture of the Snoqual- Snoqualmie National Forest . Farming is of slight
mie and Skykomish Rivers , the valley drops almost to importance. Future potentia l is largely for forest use.
sea level and widens to a flat , fertile plain as much as Sultan River watershed (8b-2) is tributary to
t hree miles wide and 17 miles long, the Skykomish River and its characteristics are

similar.
Prod uction Woods Creek watershed (8b-4 ) is tributary to

Forestry and farming remain the main users of the Skykomish River and in many respects its
land in the Snohomish Basin. Although considerable characteristics are similar. Cropland is more impor-
quantities of vegetab les and berries are produced in tant is this watershed , however . and wit h develop-
the region , approximately three-fourths of the crop- ment , it can become even more important.
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The Pilchuck River (8.1); French Creek (8-2) ; tions are summarized in the Puget Sound Area section
Cathcart Area (8-3); Snohomish Estuary (8-4); and of this Appendix under “Means to Satisfy Needs ,”
Marshland Area (8-5) watersheds along with the and are discussed in more detail in Appendix X IV .
Snoqualmie River watershed , make up the heart of Watershed Management.
the Snohomish Basin agricultural industry. Together ,
these six watersheds make up more than 85 percent Tables
of the cropland in the Basin. If they are developed to Generalized land use in the Snohomish Basin is
their full potential, the productive capacity of these shown in Table 7-25. The following tables are to
watersheds for agricultural purposes is high. indicate the potential development possible within

Much of the land of Tulalip-Warm Beach acceptable land use standards.
watershed (0-33) lies within the Tulalip Indian Table 7-26 shows the relative importance of
Reservation. The land has been logged once . groups of crops within the farming sector of agricul-
Although a small percentage of it has been placed in ture at the basin level. Data from the 1964 Census of
cultivation or pasture , most of the land remains in Agriculture were expanded to agree with measured
forest. acreages for this table.

Edmonds—Mukilteo watershed (0-26) has little, Table 7-27 shows the number of acres in each
if any, agricultural land. Its potential lies in develop- capability class, subclass , and unit , by watershed , in
ment for urban use. the Snohomish Basin. This table can be used with the

Many of the farmlands mentioned above have description of capability units to estimate the poten-
common problems of flooding and a need for soil tial for development.
profile drainage. Proposed solutions for these condi-

TABLE 7-26. Distribution and value of production by crops in Snohomish Basin

Cropt and Croptand Percent of
This Use This Use Percent Vaiue of Vsiue

Land Use (Census) ’ (Expanded) This Use Production This Use
(acres) (acres) (percent) (dot lars ) (percent)

Small grains 549 832 1.16 40,127 .52
Field crops 110 166 .23 49,569 .64
Vegetthles 4,032 6,111 8.52 1,311,475 16.87
Berr ias 631 956 1.33 983,970 12.66
Nursery products 325 493 .69 859,930 11 .06

Cropl.nd not used 2,393 3,627 5.05

Sub-Totat 8,040 12,185 16.98 3,245.071 41 .75

Hay 9,549 14.472 20.17 678.324 8.72
Hay aftermath — - -- 430,506 554

Sub-Total 9,549 14,472 20.17 1,108,830 14.26

Sitage (grass) 3,223 4,885 6.81 323,650 4. 16

Grass aftermath - - — 145 610 1.87

Sub-Total 3,fl3 4,885 6.81 469,260 6.03

Silage (corn) fodder 1,062 1,594 2.22 105,611 1.36
Pasture (cropland) ~~~~~~~~~~ 38.616 53.82 2,845.829 .360

Sub-Total 39,303 59,567 83,02 4,529,530 58.25

Total 47,343 71,752 100.00 7,774,601 10000

1 Figures by counties from 1964 Census of Agriculture were disaggregated to Basins on basis ot 1966 measured scre~~s.
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PRESENT AND FUTURE NEEDS
resource needs are met. Structura l measures are of a

Urban Needs project type . Many Federal , State , and loca l entities
Population in the Snohomish Basin w i l l  inc ise of government participate with the private sector in

from 201,300 persons in 1967 to about 780 .3U. hy developing resources.
2020. according to Regional Economic Studics Te .h- The program of the United States Department
nical Committee data. At a density of six persons per of Agriculture for the Snohomish Basin is sum-
acre , the 65 .71 5 acres presently in intensive and rural marized under the topic 1 Program Implementation”
nonagricultural use could provide ample acreage for immediately following C*Forestry S C  A more comp lete
new intensive development to the year 1980 without description is found in Appendix XIV , Waters hed
encroachment onto the croplands of the Basin. For Managment.
the time period 1980-2000 , approximately 15 ,250
acres must be added from some other land use to
keep the density per acre at six. For the time period TABLE 7-28. Protection and development needs
2000-2020, an additional 50,000 acres will be
needed. Measures Needed Unit 1980 2000 2020

Floodwater protection1 acre 57.532 57,532 57.532
Cropland Needs Watershed protection

The Snohomish Basin presently has 71,752 and rehabilitation2 acre 68,424 66,424 62,424
acres of cropland. The Basin is expected to lose some Drainage improvement acre 25,718 42.863 57,150

cropland to other uses so that cropland will total Irrigation development3 acre 24,000 30,000 48,000
Water for irrigation4 ac.ft 46,080 57,600 92,160about 60,000 acres by 2020. The percent incr eases 

________________________________________________

neede d , by crops , for t he Puget Sound Area are 1 A total of 93,449 acres in the Snohomish Basin are subject
shown in Table 245. to flooding. Only the amount of cropland needing protection

through 2020 has been evaluated hare.
Protection and Development Needs 2 Includes 2,424 acres of rangeland.

Data in Table 7-28 shows the number of acres
of cropland that will need protection and develop- ~ According to Appendix V II, Irrigation, there were 12,800

acres (using 24,576 acre-feet of water) irrigated in 1966.
ment . by time periods , to meet future production Irrigation A ppendix projections show 14,800 acres irrigated
requirements under sustained use . by 1~~~ 18,700 acres by 2000, and 20,000 acres by 2020.

MEANS TO SATISFY NEEDS Based on gross diversion requirements of 1.92 acre-feet per
acre, estimated by Irrigation Committee in Appendix VII,

The program of management and development Irrigation.
for sustained use is the means by which agricultural

FORESTS
PRESENT STATUS The available timber land is classified into the

following resource zones:
The Snohomish Basin is the third largest Basin

in the Puget Sound Area in terms of hydrologic area, Area Percent of
total forest area, and commercial forest area. This Zone (acres) Total
Basin is well covered with forests that reach from the
mountainous areas into the lower lands occupied by Woodland and Woodlot 161,310 17.8
farms , ranches , and communities. I ,055,000’acres, or Principal Forest 553,070 61.2
82.2% of the hydrologic area, is classified as forest Upper Forest 149,220 16.5
land. Reserved lands in the Snohomish Basin total Subalpine 40,440 4.5
83,000 acres , most of which are within the Alpine
Lakes Primitive Area (Table 7-29). Total available 904,040 100.0

Does not include nonforuted lands commonly weoci.ted
wtth forest sesa
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TABLE 7-29. Snohomish Basin-Area of forest land, in acres, by ownership and type 
___________________

Availabl e
State Total Total

Cover T ype National Other & Mun ic i - Av ail- Unevail - Avail &
of Lend Class Forest Federal County cipa l Indian Private able able Unavail.

Douglas Fir
seedlings and saplings 4.370 -- 1.780 190 180 8,750 15.270 130 15,400
poletimber 7,110 -- 10.050 7.380 1 ,010 35,860 61 ,410 230 61.640
small young gr owth sawtimber 5.370 -- 9 560 7,050 510 52,180 74 ,670 5,330 80,000

old growth and large
young growth sawtimber 18,910 -- 2.290 520 -- 10.760 32.480 4,090 36,570

True fir—mountain hemlock
saedlings and saplings 3.280 — -. -- -- 340 3,620 1,490 5.110
poletimber 3.670 — .- -- -. 2.950 6,620 1,080 7.700

smell sawtimber 18,020 — 3.110 -- -- 970 22,100 8,760 30.860
large sawtimber 56,300 - 6,210 26,960 -- 26,590 116,060 20.740 136,800

Wester n hemlock
seed lingsand s plings 5,950 10 9,580 2,940 -- 22.360 40,840 290 41,130
poletimber 1.220 — 13.230 1,960 -- 21 ,720 38.130 560 38,690

small sawtim ber 5.450 -- 3,990 720 -. 13,540 23,700 1,120 24,820

large sawtimber 43.770 -. 23.360 -- -. 46,200 113 ,330 5.340 118,670

Western redcedar
poletimber 290 -- -- -- -- 1.440 1,730 - 1,730

small sawlimber 2,270 — . -- 110 1,360 3,740 570 4,310

large sawtimber 7.870 — 1.920 -- -- 8,030 17.820 1,090 18,910

Lodgepole pine
seedlings and saplings -- — -- -. -- 30 30 -. 30

Sitka-En glemann spruce
poletimber -- — -. -- -- 610 610 -- 610
small sawtimber -. — -- -- -- 210 210 - 210
Western white pine .
poletimber -- -. -. -- -- 80 80 -- 80
small sawtimber 290 -- -- -- 30 -- 320 - 320
large sawtimber 290 -- -- -- - - 

— 
290 -- 290

SUBTOTAL , sot twoods 184,430 10 85,080 47,720 1,840 253,980 573,060 50,820 623,880

t-4~~dwoods
seedlingsand taplings 1.160 -. 2,310 390 600 6,330 10,790 20 10,810
poletimb er 4,520 40 11,170 330 4,520 83,550 104,130 180 104,310
smali sawlimber 2,680 10 8,430 2.020 1,630 69,400 84,170 1,170 85,340
large sawtimber 290 .. -- -. 90 2,830 3.210 -- 

- 
3,210

SUBTOTAL , hardwood, 8,650 50 21 .910 2,740 6,840 162,110 202,300 1.370 203,670

Nonstocked
cutover 2,730 - 1,540 -- -- 2,440 6,710 10 6,720

deloraited by lire 1,940 -. 50 -. -- -- 1.990 890 2.880

SUBTOTAL. nonstocked 4,670 -_ 1,590 -- -. 2,440 8,700 900 9,600

TOTAL , productive land 197 ,750 60 108,580 50,460 8,680 418,530 784,060 53,090 837,150

Subalpine 33,830 - 5,750 -- -- 860 40,440 8,020 48,460
Noncommercial rocky 67,760 490 7.440 -- -- 3,850 79,540 22,030 101 570
Noncommercial , roc ky
TOTAL . unprodu tive land 101 .590 490 13,190 -. -- 4,710 119.980 30.050 150,030

TOTAL , all forested land 299,340 550 121 ,770 50,460 8,680 423,240 904,040 83,140 987,180

7-99



The Snohomish Basin contains 784,000 acres of include 259,300 acres , medium sized private holdings
commercial forest land capable of producing contin- 1 ,700 acres , and small private owners hips 157 ,500
uous crops of industrial wood. These lands support a acres. Public forest lands are nearly all located in the
sawtimber inventory of 19.2 billion board feet , eastern half of the Basin and total some 365 .500
International ¼-inch Rule (Table 7-30). These figures acres. Ownership of the public land is 54% National
represent 15Q% of the commercial forest land and Forest , 30% State and County, 14% municipal and
18.7% of the sawtimber inventory of the Puget Sound 2% other miscellaneous public.
Area. Private lands, located in the western half of the The Snohomish Basin is well served by a variety
Basin . consist of 418 ,500 acres , or 53% of the of forest products manufacturing plants, particularly
commercial forest area. Large corporate holdings in the Everett area. Of the 34 wood using industrial

TABLE 7-30. Snohomish Basin—Volume of sawtimber and growing stock , by ownership , on productive forest
land

Available Tot al
Nat ion al Other State & Total Ava i lable &

Species or Group rorest Fidefal County Municipal Indian Pr,vate available Unavailable Unavailable

Sawlimbir -~ Thousand board feet .
Internat ional - . inch Rule

Douglas f i r
small sasvtimber 91 .380 155,720 118 .580 1.520 179.110 1.152 .310 64 .490 1,216 .800
Iar9e saw timber 1.045 ,600 135 .010 39 .190 1 .610 602.800 1.824 .210 167 ,110 1 .991 , 370

Tru. f,r - mounta in hemlock
small saw t ,mber 318 ,070 - 45,760 --  - 20.580 384 ,410 142 ,320 526.730

large sawsimber 3.468,600 - 390,910 .460.410 - 1 .581 ,690 6 ,901 .610 1 , 191,550 8 , 099, 160

Western hemlock
small sawl,mber 86.330 - 71.850 16 .380 - 235 , 510 410 ,070 20.290 430 , 360
liege sawt,mb,, 2,798,910 10 1,241,460 4.370 2.378 ,900 5.923,650 796,390 6.220 ,040

Wes tern redcedar
smal l Ijwt imber 46,960 .- . - 2,530 23 , 310 72 ,800 9,840 82.640
large sawtimber 704 ,610 136,930 -- - 492 ,580 1 ,334 .120 87 , 780 1 .421,900

Other softwood species
$,y,all sswt.mber 4 ,990 -- - -  - 500 4 .650 10.140 10.140

liege s.wtimber 15.710 -‘ ‘- - ‘ 1 210 16 ,920 16.920

SU8T OT A L . softwoods 8,081, 160 10 2,171640 1.638,930 12.160 6, 120,340 18 . 030 240 1 ,985, 770 20.016 ,010

Hardwoods
small sewfimber 31,610 110 97. 770 19 ,710 21 .430 756.880 927 ,510 11 , 210 938,180
begs sawl,mber 11 .370 30 11 ,970 410 8,880 168 130 700,790 200 200.990

SUBTOTAL , hardwOods 42.980 140 109 , 140 70,170 30,310 925 ,010 1, 128 ,300 11 ,470 1,139,770

TOTAL SAW TIMBER . 8, 124 , 140 150 2. 287. 380 1 ,659.050 42 ,410 1,045 , 350 19. 158 ,540 1 .991, 240 21 , 155 . 780
all spec ial

Grow ing Stock Million cubic feet

DOuglisfi’ 207 1 - -  530 287 1 . 7 751 . 7 542 2 4 2 2  584 4
True Ii, mountain hemlock 684 9 - 190 254 2 - -  289 8 1 , 317.9 7424 1 .560 3
We’s,e,n hlmlock 464 8 - -  755 9 4.0 509 4 1,234 1 61 7 1,296 8
Other sof t wood sp•c ars 308 8 -- 54.2 ‘- 1 2 206.6 561.8 386 6054

SUBT OTAL ioftwoodi 1.662 6 00 447 1 2989 2.9 1 .757 5 3.662 0 384 9 4 .0469

il W dwoo,ls 170 0 1  4 3 4  80 120 3656 446. 1 4 5  450 6

T OT A L  GROw IHO STOCK 3 ,619 6 01 485 5 304 9 14.9 1 .623 1 4 , 108 I 389 4 4 497 5
III istec ie.
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plants in the Basin. 12 are located in Everett. These For sake of basin comparison , however , there is
1 2 requIre 928 ,000 board feet of raw material per some value in showing the percentage of demand that
day on the average . The remaining 22 plants are may be supplied by the Snohomish Basin in the
located in Shohomish, Snoqualmie Falls. Marysville , future . In 2020, t he Snohomish Basin is expected to
Granite Falls, Preston, North Bend. Carnation . and contain about 17% of the commercial forest land in
Skykomish. Several other towns have small plants the Puget Sound Area. The percentage in earlier
operating on an intermittent basis. The 34 plants periods is slightly lower. ft is therefore assumed that
range from saw mills, with all their allied products , the basin will supply approximately 17% of the total
through pulp and paper mills and plywood plants to wood products demand in the future .
smaller facilities producing specialty products such The effect of competing uses for forest lands is
asmoulding. fencing. and shakes and shingles. discussed in detail in the section covering the Puget

Problems in Snohomish Basin are typical of Sound Area. The estimated diversion of forest land
other Basins. Smaller ownerships need better forest from these causes in the Snohomish Basin is shown
land management and more readily available manu- below:
facturing facilities wit hin reasonable hauling distance.
All ownerships have problems of access to the public Acres Diverted
road system. Unstab le soils at higher elevations need Type of Land Diversion (2020)
expert planning and treatment during forest harvest-
ing and road construction. Fire prevention needs to Parks , Wilderness , Campgrounds.
be improved in the middle and higher elevations. or other Recreation Use 43,720

Roads and Highways 20,810
PRESENT AND FUTURE NEEDS Urban-Industrial Development 49 .490

A ND Reservoirs , Powerlines , and other
MEANS TO SATISFY NEEDS miscellaneous conversion 2,500

Private Land Use Reservations 29,240
No determination of the demand for wood

products is made specifically for the Snohomish Total 58,320
Basin. The nature of the forest products industries,
particularly the relative ease of log transportation 1 This .~~ ~~ ti gu ,e—the revision of the Alpine Lakes limit-
between the basins, would make such a determ .nation ed area to wilder ness s’atus (S.B. 1321) actuall y increases

rather meaningless. In addition, a specific figure the available commercial area.

would imply that a production goal was established
for the basin , w hich is not the case. Production goals The current and prospective changes in the
are estab lished for the Puget Sound Area as a whole, commercial forest land base from all causes are given
wit h the assumption that considerable shifts in below.
production between the basins will occur , depending Specific measures for soil and water protection
upon the actual pattern of industrial and land use are discussed in Appendix XIV, Watershed Manage-
development. ment.

Current and projected commercia l forest area in the Snohomish Basin 1965-2020 (in thousand acres)

Ownership
Private Public

Other
Period Large Medium Small NF Federal Other Total

1965 259 .3 1.7 157.5 197.8 0.1 167.7 784.1
1980 261.5 1.7 134.1 245.7 0.1 165.4 808.5
2000 268.7 1. 7 93.9 241.3 0.1 163.0 768.7
2020 269.7 1.6 53.2 240 .0 0.1 160.3 724.9
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PROC RAM IMPLEMENTATION measures for watershed protection , conservation
AGRICULTURE AND FORESTS treatment , and water management. These measures

wil l include seeding of improved grasses and legumes .
Tile plat l to aecunlplisil agricultural and Iores- cover crops , drainage developments , forest manage-

liv development required in t ite Snohornish Basin , as ment practices , and irrigation developments. Tota l
sh ow n i1~ tile preceding pages. will he multipurpose cost of t he program for the earl y action period is
in nature. Through tile program , floodwater preven- $49 ,982 ,000 .
111111 . wate rsile d protection and re habilitation , drain- ‘l’here are two earl y action projects described in
age improvement , and i r r i gat ion development , will he Watershed Management , Appendix X IV . Primary agri-
established as necessary in order to meet t he needs of cultural benefits from these projects are prevention of
an Increasing population. Other measures provide for flooding and drainage improvement. The two projects
water qualilv and quantity contro l , recreation , and are expected to cost $142 ,000 annually, and to result
f ish and voldlife development, in annual benefits of $396 ,800 for a benefit .to-cost

This plat l contains programs and projects to ratio of 2.8 to I -

accllmp lish specific objectives of conservation and Seven projects wit h an installation cost of
development. It provides for the full development of $ 12 ,240 ,000 are proposed for after 1980 and one
lands preseil t lv Llsed for farniing. Most of this land project with a cost of $100 ,000 will be installed after
will coilt inue to he farmed hut approximatel y 6 .000 the year 2000. Program costs are expected to he
acres of bench terrace t’arrnland will be lost to other $7 5 ,705 ,000 for the period after 1980 and
uses by 2020 $77 ,018 ,000 for the period after 2000. Total cost of

The plan is broken down into t hree time the plan is expected to be $217 ,548 ,000.
periods: (a) earl y action (within the next ten years): A summary of the ear ly action projects is given
(b) near t’uture (1980-2000): and (c) distant future in Table 2.21 of the Puget Sound Area section on
( 2000-2020). Agriculture . A presentation of the proposed plan ,

Program measures refe r to onsite practices including Agriculture , can be found in Appendix
winch ta ke advantage of development made possible XIV , Waters hed Management . Snohomish Basin sec-
h~’ the strucutral works of improvement , as well as tion.

MINERALS

The b eat ions of the known miner a l deposits in Limeston e
tile Basin are shown in Figure 7-24 . The open circles Limestone occurs as lenses and beds in argillite
(111 t i le maps iil di cat e properties that have a record of and volcanic rocks of Paleozoic age . The deposits
production : the dots with numbers represent proper- occur near Granite Falls on Pilchuck Creek , near Gold
ties for ‘which estimates of ore reserves have been Bar and Grotto on the South Fork of the Snoqualmie
made. These properties also are tabulated on the River.
pages lacit’tg t he maps and are identified by numbecs Most of the limestone produced has been used
which are used in t h e  text where references are made to make portland cement: the remainder was used for
to given prllpert IL ’ S .  agricultural purposes. Production first began in 1928

The Snohomish Basin is one of the most at the Grotto plant of Northwest Portland Cement
ltnpllrlant mineral producing regions of t he Puget Co. (now Ideal Cement Co.) and has been continuous
Sound Area. Its mineral resources are varied , and it ever since . Total production of limestone to date
has a long history of production. Mineral corn- (1966) is estimated at about 2 million tons.
niodities that have been produced are sand and gravel. Reserves are estimated to be over 7.5 million
limestone , clay , basa lt. sandstone , granite. mineral tons. A summary of the deposits follows: five
water , antimony , arsenic , copper , gold, silver, and deposits with less than 10 ,000 tons each or whose
iron. Ot her mineral deposits that have been found in size in unknown, six deposits with more than 10,000
t he area are coal, diatomite , asbestos, nicke l, 7.inc, tons but less than I million tons each , and one
lead, and moly bdenum. deposit that contains more than 1 million tons.

7-103



Sand and Gravel by /(IiIing restr ic t ions.  Production figures are lint
The best sand and gravel deposits are found ~n availab le for publicatIon

the glacial outwash material that blankets t he western
part of the area. Because the rapidly expanding Mineral Water
urbaniiation of the westeii l  border of the Basin is Two mineral spr ings h ave heeil developed fur
eliminating from use the grave l deposits there , almost commercial use , but util~ Garland Mineral SprIngs
the onis gravels available for use are those far ther to (Fig. 7 - 4 , NI? . 3(i) is stil l use d itt  cunjUiIctioil W i t h l  a
the east on the outwas h plain. River-bar gravel along resort. The temperatures of the four sprin gs at
t he Skykomish and Snoqualmie Rivers also is suitable Garland range trom SO Itt 84 F. Mineral contents
for aggregate use. vary, but they ate generall y low iii sulfur and iron.

The exact number ut ’ sand and grave l pits that Scenic h o t  Sprlligs (Fig. 7-24 . No . 4 1) was once
have produced aggregate or fill material is not known , operated as a resort , hut now the waters are not used.
but the number probably exceeds 100. Many of them An attempt was itiade in t h e  earl y days to deve lop
have beeii covered or rendered unusable by eastward Goldmeyer Hot Springs as a hote l re sor t .  but it failed.
urban expansion of t he communities bordering Puget Other mineral springs are the Skykomish
Sound. Mineral Sprittgs (not shown on map) and Mune~

Creek soda springs.
Clay

Clay deposits are relatively widespread , espe- Coal
cially in t he western part of the area. The clay Two coal seams were opened along Raging
deposits arc both glacial and alluvial in origin. At one River between 1886 and 1888 . (‘onsiderable develop-
time or another , eight pits have produced clay for ment work was done on the property. and about
brick , tile, pottery, and as an ingredient in cement. 25,000 tons of coal was taken out. About 23 feet of
Presently (1966), two pits are in operation , and these carbonaceous inatL’rial cl)ntaining approximately 7 to

seem to adequate ly fill the needs of the area for their 12 feet of coal in two main beds make up the coal
particular product or use . One pit , which is in south measures. Reserves amount to about 14 million tons.
Everett,  supplies clay for red-burning ware. The other The coal occurs in the Puget ( rltup. but I t s  st ral-
pit. at Grot to . produces shale which is used as an igraphie position in the unit is not known.
ingredient in making port land cement.

No estimate of ’ clay reserves is available , but the Peat
reserves are sufficiently large to meet projected future There are probably over a hundred peat
demands , provided the c lay deposits are not overrun deposits . the largest of which covers I .975 acres.
by urban expansion . Complete production figures are Twenty-six bogs have been investigated in detail , and
not available, but from 1944 to 1963 , approximate ly there are seven bogs that currently have eunlinelcial
280.000 tons of clay and shale was mined, peat operations tIll them. Peat bogs cover a total ut

5 .780 acres. Sphagnum peat occurs in 14 of tile are a ’s
Stone Other Than Limestone bugs. Production figures for the drainage system ate

Five basalt , one sandstone , and six granite not available for publication. Reserves are probabb~quarries are in the Snohumish Basin. Six of these adequate for many years ’ supply.
quarries two granite and four basa lt are currently
(1966) operating. The basa lt quarries produce rubble . Diatomite
landscape rock . riprap. and crushed rock. One granite No diato mite has been produced . and u t I l e
quarry , at Baring, produces material that is crushed information is available Oil t i le OflC known deposit.
and used for poultry gr it. The other granite quarry Availab le information indicates that It IS tot ) small t I.)

produces rubble and landscape rock . be of much IiIIL’Ie s t .
No reserve figures are available , but t here

appears to he an adequate amount of material Asbestos
available to meet iieeds fur several years to come. One asbestos ~ro pert~ is known. The asbestos is
However , the adequacy of the reserve s is difficult to a crossfiber var iety in which the f ibers are ~ inch
predict , because mining operations iii t he western long. The deposit IS in a peridot ite countiy rock. The
part of t he Basin ar c being curtailed inure and more property ilas itt) record of production.
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MINERAL PROPERTIES IN SNOHOMISH BASIN

Explanation for Figure 7-24

Metallic Minerals Nonmetallic Minerals
(with production or reserves (with reserves data where available)

data where available )

Antimony (3 properties) Gold (138 properties) Asbestos (1 property )
78 - Grand Central 75 - Apex (prod.—$300,000)
76 - Great Republic 59 - Blue Bird Coal (reserves— 14 million tons)

81 - Coney Basin (prod. more than
Arsenic (1 property) 40 tons) Common clay (8 properties)
66 . Reiter (prod.—22 tons) 88 - Carmack (prod.—20 tons) 32 - Dregon Flower-Pot Co.

74 - Damon and Pythias (prod.— 34 - Everett Brick Yard
Copper (91 properties) 22 tons) 40 - Grotto

61 - Broken Ridge 55 - Good Hope (prod. more than 35 - Lowell Brick & Tile Co.
71 - Buckeye one carload) 38 - Meadowdale Pottery
73 - Climax 57 - Horseshoe Bend Placer 39 - Monroe
65 - Charlotte (prod.—2 carloads) 62 - Index Gold Mines , Inc. 33 - Schaffer Brick Yard
67 - Copper Bell 59A - Last Change 37 - Snohomish
68 - Copper King 79 - Lennox
8’! - Dutch Miller Diatomite (1 property)
64 - Ethel (prod. —400 tons) Iron (8 prop erties )
53 - Florence Rae (prod.—606 tons 72 - Anderso n Mineral water (5 springs )
52 - Iowa (prod. —200 tons) 55A - Lockwood Pyri te (reserves— 36 - Garland Hot Springs
60 - Kromona (prod. more than 3.5 million tons) 41 - Scenic Hot Springs

$13,000)
70 - Lake Serene (prod. more than Lead (18 properties) Stone Deposits

4 carloads )
51 - Mackinaw Molybdenum (3 propert ies) Limestone
86 Middle Fork (reserves more Reserves

than 100 tons) Nickel (2 properties) L~~ t~~r 10.000 tc~~56 - New York-Seattle (5 properties)
85 - Quartz Creek (reserves—4.5 Silver (10 prop erties ) 10,000 to 1 million tons

million tons) 84 - Aces Up (6 properties)
80 - Snoqualmie 83 - Cleopatra More than 1 million tons
54 - Sultan King 77 - Seattle-Cascade (1 property)
58 - Sunrise (reserves—4.5 million

tons) Zinc (3 properties) Be salt (5 properties)
69 . Sunset (prod.—13 million lbs.,

cu. reserv es— 500,000 tons ) Granite (6 properties)
78 - Una

Sandstone (1 property)

Some properties not plotted on map because of poor description of tocation and/or lack of space.
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Antimony ton , and 3.23 ounces of si lver per ton. Mineralization
Of t hree antimony propert ies. two are reported is along fracture zones in metamorp hic rocks and

to have had production. Antimony was discovered at d’or ite. Zones vary in width from a few inches to 48
the Great Republic m ine during 1892 , and a smal l incites.
amount of ore was mined there between 1901 and The Kromotla mine (Fig. 7-24 , No. 60) is in a
1905. Production is reported for the years 1938 shear zone that crosses the contact of quartz diorite
t hrough 1941. but no statistics are available. The ore with older metamorp hic rocks . In 19 54 , 102 tons
deposit is in a flat-lying mineralized fault in andesite , of concentrates shipped from the property gave a net
and t he ore mineral is stibnite. Values of gold and return of $13 .1 91, Concentrates were also shipped in
silver have been reported from the property also . 1955 , 19 58, 1959 , 1960 , 196 1, and 1962, hut

An unknown amount of ore was produced from production figures are not avai lable for publication.
t he Grand (‘entral mine in 1908. Stibnite is in narrow Four carloads of ore were shipped from the
veinlets of quartz . calcite , and pyrite along a Lake Serene mine (Fig. 7-24 , No. 70) prior to 1901 ,
40-foot-wide zone in andesite . and an unknown amount was shipped to the Tacoma

smelter in 1949 . The ore body consists of mineralized
Arsenic fissures, and high-grade ore is reported to have been

Washington was t he first State in the United worth about $90 a ton.
States to produce white arsenic. The smelter was No ore shipments have been made from the
located at Everett . and for 2 years , part of t he ore Middle Fork property (Fig. 7-24, No. 86) (a lso called
came from t he Reiter mine (Fig. 7-24 , No. 66). Clipper group and Gllbreat h). hut it is reported that
Production from the Reiter amounted to 22 tons of drilling in recent years indicates a large potential ore
arsenic , and t he property produced for only 2 years. body containing between 0.50 and 1.0 percent
The ore deposit consisted of 2. to 12-inch fracture fil. copper , with values in gold, silver , and molybdenum.
lings In granodiorite. Mineralization is in breccia pipes and along shear

zones and cross-fractures in granodiorite.
Copper Shipments of concentrates from the Quartz

At least 91 copper properties are known , 19 of Creek property (Fig. 7-24 , No. 85) were made in
which have reported production or have made test 1954, It is reported that , of t he two mineralized
shipments. zones on the property, t he one to the east is in a

Shipments from the (‘harlotte mine (Fig. 7-24, breccia pipe and contains about 150,000 tons of
No. 65) have been two carloads of high-grade ore. 5-percent copper ore with $7 to $8 in gold and silver
The mineral deposit consists of small lenses of ore per ton; the west ore body is in a shear zone in
along a shear zone in granodiorite. The mineralized granodiorite and contains an estimated 4 million tons
zone is 20 feet in diameter and has a maximum width of 0.7 to 1 .0 percent copper ore.
of 4 feet; its length is unknown. The Sunset mine (Fig. 7-24 , No. 69) has

About 400 tons of ore have been shipped from produced more copper than any other mine in the
the Ethel mine (Fig. 7- 24, No. 64). The ore deposit is Snohomish Basin. Production was spasmodic from
along a shear zone in granodiorite. The width of the 1902 to 1949 , hut during its periods of operation ,
zone varies from a few inches to 27 feet. 12 ,912 ,000 pounds of copper , 1,500 ounces of gold.

The Florence Rae mine (Fig. 7-24 , No. 53) aitd 156 ,000 ounces of silver were ta ken from the
produced 101 tons of ore during 1918 and 1919, and mine. The ore deposit consisted of five main shear
505 tons of ore from 1937 to 1941. The 505 tons zones in granodiorite with lenses of ore a few inches
averages 1 2.4 percent copper, 0.01 ounce of gold per to 16 feet wide . Reserves may be as much as 500.000

ton, 2.36 ounces of silver per ton , 0.8 percent zinc, tons of ore containing over 1 percent copper plus
and 0.07 percent nickel. The ore deposit consists of values in gold and silver.
four principal vein systems in metamorp hic rocks and The Sunrise prospect (Fig. 7-24 , No. 58) has
quartz diorite. had considerable development work done on it , but

Production from the Iowa mine (Fig. 7-24 , No. no ore shipments have been made. The deposit is a
52) amounted to 104 tons prior to 1937 and 96 tons mineralized breccia pipe with quartz veinlets exten-
from 1937 to 1941. The ore shipped prior to 1937 ding out from the breccia. The country rock is
assayed 10 percent copper, 0.233 ounce of gold per quartzite and horntels. The zone is estimated to
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contain 4 .5 million tons of minera lized material, ore deposit consists of t lirec ve in s , which arc I 2 feet ,
A ssays have run as much as 6 percent copper with 2 1/2 feet , and I foot wide. Assays are reported to
values in gold, silver , and molybdenum; however , the have run I to 1.5 otinces of gold per ton.
overall copper content of the deposit is prohahly we ll A 23-tor i shipment is repor ted from the Damon
below I percent. arid Pyt liias mine (E:ig. 7-24 , No 74) prior to 1 940.

The Mono prop erty (Fig. 7-24 , No. 76A) has Assays on the sll ipment Were reported to show 0.87
received considerable attention during the last few ounce of gold per ton . 90 ounces of silver per ton ,
years. Drilling in 1965 is reported to have indicated and 4 perce n t lead. Mineral ization consists ( I f  tw o
approximately 100,000 tons of ore that is reported to veins in granodior ite. One is said to average 3 feet i l l

average 1.37 percent coppe r. 1. 2 2 percent zinc , 0.08 widt h over a 900-foot length.
ounce of gold per ton, and 0.98 ounce of silver per The Index Gold Mines . Inc.. mine (Fig. 7-24 ,
ton. The ore body, or bodies (there may be as many No. 62) is reported to have been active in 1939 , when
as three on the property), consists of silicified and shipments of 10 tons per day were heing made. No
bleached andesite breccia along a granodiorite intru- estimate of tonnage shipped is available. Typical
sive contact. There is some question as to whether the assays are said to have shown 5 4 ounces of silver per
mineralized zone is a breccia pipe or a linear shear or ton, 6.3 percent lead , 2.5 percent zinc , and 11 .59
breccia zone along the contact. The ore body, so lar percent arsenic. Gold values are not known. The ore
as past exp loration has revealed , is about 60 feet values are said to be in a vein more than 18 incites
wide , 200 feet long, and over 300 feet deep. wide.

A I-ton test shipment was made from the
Gold Lennox property (Fig. 7-24 , No. 79) iii 1947 .

Cold prop erties number at least 138 (Fig. Irregular mineralization is along shear zones that are
7- 24). Ten of these are known or reported to have reported to persist at depth in granite.
had production or have made test shipments. A shipment from the Blue Bird mine (Fig. 7-24 ,

A tota l of $300,000 in gold and silver was No. 59) has been reported , but t he amount in
produced from the Apex mine (Fig. 7-24, No. 75~ in unknown. The ore is in a 2-foot zone within a vein
King County during the years it was wor ked. Prior to that is said to be 27 feet wide.
190 1 , 300 tons of ore wort h $80,000 was taken out; A small amount of gold is said to have been
last production was in 1943. Concentrates shipped in produced from the Last (‘hance mine (Fig. 7-24 . No.
19 20 averaged 21 to 26 percent arsenic, 18 to 20 59A) in 1935. No other informat ion is available.
ounces of si lve r per ton , 1.5 to 2.5 ounces of gold per The Horseshoe Bend Placer (Fig. 7-24 , No. 57)
ton , and 4.5 to 6 percent lead. The ore minerals occur gold property on the Nort h Fork of the Snoqualmie
in narrow strea ks along a 2- to 6-foot-wide quartz River had considerable development work done tin it.
vein in granodior ite. Values were reporte d to he 25 cents to 40 cents per

The Coney Basin mine (Fig. 7-24 , No, 81) was yard, and several thousand dollars wo rth of gold was
worked in 189 5 , 1934 , 1937-39 , and 194 1. Produc- taken from the property.
lion from t he property in 1895 was 40 tons of ore;
figures (In tota l production are not avai lable for Iron
publication. The ore body consists of a small persis- Eight iron properties are known: of these . tt itly
tent quartz vein and a silicified zone that is 4 feet one has a record of production , and this was probably
wide . Eig ht tons shipped to t he smelter in 1941 had a test shipment.
0.86 ounce of gold per ton , 19 .7 ounces of si lver per The Anderson property (Fig. 7.24 , No. 72) had
ton , 1)82 percent copper, 6.0 percent lead , 6.0 one carload of ore take n front it. The ore body is a
percent zinc . I .5 2 percent arsenic , and 0.2 percent lenticu lar mass of ntagnetite with amphibole gangue
antimony, in a limy quartzitc . and presumab ly is a rep lacement

One car load of ore was reportedly shipped in deposit.
1909 from the Good h ope mine (Fig. 7-24 , No, 55). The L.ockwood Pyrite (Fig. 7-24 , No ..55A ) in
No information is available as to the type of (tie the Sultan Basin has been extensively drilled during
deposit or quality of ore. the last few years. Prior to this drilling , it was

Twenty tons of ore were shipped from the estimated that the deposit contained over 3.5 million
Carmack mine (Fig. 7-24 , No. 88) prior to 190 1 The tor ts of pyrite ore. An average of 75 analyse s shows
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25 percent iron and 25.6 percent sulfur. Low values production. The (‘leopatra mine (Fig. 7-24, No. 83)
in precious meta ls are present also. The ore deposit had intermittent production prior to 1914. It opera.
consists of three tabular bodies tota ling more than ted again in 1938, 1940 , and 1941. Production from
3.000 feet in length and I to 75 feet thick in the property is reported to have been valued at about
metamorp hic rocks. $250,000. The deposit consists of altered and minera-

lized zones along joints in granodiorite.
Molybdenum , Lead , and Nickel The Seattle-Cascade mine (Fig. 7.24 , No. 77)

Three molyb den ite properties (Fig. 7.24) occur , has a record of a few carloads of lead ore with high
but none have a record of production, si lver values being shipped before 1900 and again in

Eighteen lead properties (Fig. 7-24) are known , 1940. No other production information is available .
hut none are reported to have had a record of The ore is in shear zones in granodiorite. The best
production. Assays from the various properties m di- mineralized zone has an average width of 18 inches.
cate that precious metal values are commonly asso- A test shipment of 500 pounds of ore of
ciated w ith the lead. unkown grade was made from the Aces Up mine (Fig.

Two nickel properties (Fig. 7.24) occur , but 7-24, No. 84). Mineralization is along joints in
neit her of them has a record of production. The granodiorite and varies in width from a few inches to
nickel values are in silica-carbonate rock. 2 feet ,

Silver Zinc
At least 10 prope rties have silve r as their No production has been recorded from the

principal value. Of these , three have a record of three zinc properties (Fig. 7-24).

INTENSIVE LAND USE
The Snohomish Basin is located in Western Everett ’s rea l development began in 1890 with

Washington east of Puget Sound and encompasses the incorporation of the Everett Land Company and
northeast portion of King County and the southern completion of the Great Northern Railroad in 1893.
half of Snohomish County. The upper half of the The city was incorporated in 1908.
Basin lies in a mountainous expanse which is part of Everett has a fine harbor which has been a
the Cascade Range and the upper forested levels are factor in its population growth , and growth as a
operated on a sustained yield basis by the Snoqualmie manufacturing center , wit h leading industries being
National Forest , the State of Washington and large lumber and shingles, plywooa , pu lp and paper ,
private timber companies. The rich alluvial lowlands machinery and transportation equipment ma~ufac-
support various types of farming activities. turing, iron and concrete products , berry and vege-

Population in the cities along Puget Sound in table processing, and dairy and poultry products.
Snohomish Basin increased 94 percent between 1946 Recent establishment of the Boeing 747 plant in the
and 1966. Intensively used land, therefore , increased Everctt area (Paine Field) is expected to increase
accordingly. The Basin has 16 incorporated places employment by 10,000 wit h a corresponding increase
and approximate ly 8 unincorporated places. in service industries. The 1967 population of Everett

was 52 ,000, a 12 ,000 increase since 1960; the
projection for 1970 , however , is 65 ,000.

INCORPORATED CITIES AND TOWNS As an entrance point to the mountain loop
highway into the Cascades and to Whidbey and

Everett Camano Islands, Everett serves as a tourist city . Her
The city of Everett , county seat of Snohomish waterfront , the Weyerhaeuser Sulphite—Pulp Plant,

County. is located on the east shore of Puget Sound , the site of Vancouver ’s landing on Port Gardner Bay,
29 miles north of Seattle , between the Snohomish and the Tulalip Indian Reservation are local points of
River and Port Gardner Bay. Initially settled in 1862 , interest.
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Edmonds Marysvi lle
rite city of Edmonds is located on Puget Sound The city of Mary sv Il lc IS tocated in Snohuntish

approximate ly I 2 miles north ot’ Seattle. Settled in (‘tiunlty on t h e  dclt ,r ot the Snohiomish River north of
I 866 and incorporated in 1 890 , Ldinonds was ton Everett. The town w as originall y a tradi n g post , and
marl> years little more than a rather wealthy resi- was incorporated I l l  ~ t It is a hybrid; partia lly a
dential suburb of Seattle. The Boeiiig plant u I  residential suburb for l isc rc tt and partially a (o wn iii

Snohontish (‘ounty and loca l industrial development I t s  own rig h t  with industries (If sawmills , boat
in areas of shingle makin g, boat building. manufac- building plants , and processing plants for dairy
tune of logging and industria l equipment and com- products artd s trawbe r r ies.
mercial flower growing have contributed to Edmond’ s Population ot Marysv ille has IIlcreased root
phenontenal growt h increase . Annexation has also 2 ,2 59 icside rlts in l~)5() t o 4 .000 residents in 1967 .
added to the recent population spurt. From a 1950
population of 2 ,057 , Edmonds increased 289 .7 per. Monroe
cent to a 1960 population of 8,016. The 1967 figure . T he cit > of Monroe . in Snohontrsll (‘ounty tin
however , was a ntuch increased 2 1 ,800. the Skykomish River . staii ds on the site of Park Place ,

settled aro und 1862 . hut it died when by-passed by

Mountlake Terrace the Great Northern Railroad. Platted n ear Park

The city of Mountlake Terrace us located north Place’s grave , was Tni’City w hose name was changed

of Seattle in Snohomish County near the King to Monroe and incorporated in 190 2. From a sawmill

County line. It was founded in 1 950 on an aban- and logging town . Monroe , as the center of a rich

doned airfield and cut-over timbe r tract , incorporated farming community. fl OW has canneries and dairy

in 1954. and is a fast-growing residentia l suburb, A products plants . A 1950 population of 1 .556 had

1960 population of 9,1 22 had, by 1967 , increased to grown 1(1 2,200 in 1967. It is the location of a major

15 ,700. State correctional institution.

Lynnwood Snoqualmie
The city of Lynnwood, slighty northeast of Snoqualntie is in King (‘ounty on the Snoqual’

Edmonds in Snohomish County, is a suburban city mie River and Snoquahnie Pass Highway east of

incorporated in April, 1959. In 1960 , the population Seatt le. Earl y settlers sta ked claims in 1859 , but
was reported as 7,207, but by 1967 was 12 ,585. incorporation did not occur until 1903. Nt) real

growth took place until 1917 when the Snoqualmie
Snohomish Falls Branch of the Weyerhaeuser Timber Company

The city of Snohomish, situated on the Snoho- estab lished the Snoqualmie Falls Lumber Company.
mish River northeast of Seattle , had sett lers as early still t he primary economic source for the town.
as the 1850’ s and when Snohomish county was Population in 1950 was 806, and in 1967 , 1 .233.

created from part of Island ( ounty in 1861 , Snoho-
mish was designated county seat. In l896 ,eight years Other incorporated places in the Snohomish
after its incorporation , Snohomish lost its county seat Basin are Sultan , incorporated in 1905 with a 1967
position to Everett. population of 97 5; Skykomish , incorporated in 1909

The ity has evolved from a lumber center to a with a 1967 population of 365 : Lake Stevens .

tra ding center for the surrounding agricultural area incorporated in 1960 wit h a 1967 population of

and has large frozen food companies and other food 1,13 5; North Bend, wit h a 1967 population of 1 .206
processing plants. In 1950 , population was 3,094 , and and incorporated in 1909; Gold Bar , incorporated in
in 1967,4 ,700. 1910 with a 1967 population of 350: Index . incor-

The Puget Sound substation of the Bonneville porated in 1907 w ith a 1967 population of 181:
Power Admjnis t rat ion one of the wor ld’s largest 

Carnation , incorporate d in 1951 with a 1967 popula
substations, is located in Snohomish, and distributes tion of 532; Duvall, incorporated in 1913 . with a
power from Grand Coulee Dam to the northwest part 196 7 population of 450.

of the State. Unincorporated places include Hartford . Mac-
hias, Startup, Gar land, 1-lalford . Baring, Grotto , and
Fall City.
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TRANSPORTATION Rural River Farmsteads
Rail The Snoho mish Basin is serve d by the Nonfarm Wash (farm

coasta l and transcontinental routes of toe Great Residences Tidelands Mines yards) Total
Nort hern , Northern Pacific and Milwaukee Railroads.

Highways - Interstate Highway No. S crossed 16 ,550 403 6,261 6,146 29,360
t he basin from south to north. The main developed
road up the valley is U.S. Highway No. 2. The area is Land Ownership
also served by a n etwork of state and county roads. Of the total land area (1 ,194 ,590 acres) in the

Navigation - The Snohomish River , for navig- Snohomish Basin, 24.1 percent is in private owner-
ationa l purposes, is limited to the towing of logs and ship; 26.7 percent in private corporate ownership;
to certain recreational uses. 38.7 percent in Federal ownership: 9 .1 percent in

Airways There are numerous small airfields for State ownership; and I .4 percent in local government
civilian use in this basin and a major airport facility at ownership. The bulk of the private corporate , Federal
Everett. and State ownerships are forested areas. Land areas

owned by local government (city, county and special
LAND USE CHARACTERISTI CS districts) are largely located in the western third of

the Basin and consist mainly of intensive, rural
There are 1 .194 ,590 acres of land in the nonagricultural and agricultural land areas.

. ‘ohomish Basin . and some 23,590 acres of inland
water. Table 7-25 contains the figures showing the
acreage of t he major land uses within the Basin. From TRENDS AND POTENTIALS
Figure 7-2 1 , the land use map of the Snohomish
River Basin, it is evident t hat only a very small Intensive land uses in the Snohomish Basin
percentage of the land in the Basin is now being put amount to some 36,000 acres or the equivalent of
to intensive use. slightly more than one and one-half to~nships. This

area accounts for approximately 3 percent of the
Intensive Land Use tota l Basin area. Present requirements for intensive

At t he present time (1967) intensive land uses land uses are being filled largely in and around
occupy some 36,35 5 acres or 3.0 percent of the Everett and nearby cities. There is presently con-
Basin’s land area. Nearly all of the intensive land use siderable suburban development occurring in the area
areas are located within or near the Basin’s incorpora- due to , (I) local growth and expansion, (2) pressures
ted and unincorporated communities although a few exerted by the considerable northward growth from
intensive uses will be found at scattered locations the Seattle metropo litan area , and (3) the recent
t hroughout the Basin. The following list contains the major industrial expansion in the Paine Field area and
land use figures for the intensive land use subgroups. the expansion of the port of Everett. Wit hin the

Snohomish Basin there are approximately eight (8)
Urban townships , comprising some 184 ,000 acres considered

Railroads Roadways Airports (Built-up) Total most likely to receive pressure for intensive develop-
ment. These townships are located to the north , east ,

2 ,288 8,615 1 ,841 23,61 1 36,355 and south of Everett , encompassing that city as well
as the cities of Marysville . Snohomish . Monroe ,

Rural Nonagricultural Edmonds , Lynnwood and Montlake Terrace.
Part of the land uses classified within the Rural

Nonagricultural category are similar in character and
often associate d with or the forerunners of intensive PRESENT AND FUTURE NEEDS
land use . The following list describes the acreages of
eac h of the subgroups of the Rural Nonagricultural The Snohomish Basin has experienced a boom
category. period of growth with the development of t he
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Btieiiig Complex at Paine Field , plus t he trenien. Recreation lands must he acquired arid devel-
dous growth of the Basin as a suburban area for the oped within the Snohomish Basin to provide areas for
Everett-Seattle metropolitan area. Lands have been recreation for the people of the Basin. There must be
converted at a spectacular rate the past four years to a balance of land uses withi n the Basin throughout
res idential uses , commercial uses , and to a lesser the plannin g period if it is going to remain a
degree, industrial uses . desirable place to live .

Present trends suggest the recent activity will A plan for the lower 25 miles of the Snohomish
continue for a number of years. The whole spectrum River Basin between Monroe and the mouth of the
of intensive uses will continue to expand within the river at Port Gardner was recently published by t he
Basin. Population will almost double by 1980 , wit h consul t ing firm of Ti pp etts-Abbet t- McCar t hy .
equal , or larger increases projected for the 2000 and Stratton for the Snohontish County Economic Devel-
2020 plarlning periods. W ithout a bridge to Whidbey opment Council. This proposal plans to accomplish ,
Island this population growth will increase from through dredging arid land filling, a leveed , green.
201,300 persons in 1967 to 780,300 persons by t he belted river channel and a deep-draft harbor with a
year 2020. This will mean an increase of intensive 3,000-acre industrial arid salt water recreatio nal area
land use to a total of 87 ,000 acres by the year 2020. at the revised river mouth. This $107 million pro-
Lands that have been projected as likely to receive posed Snohomish River Basin and port development
pressure for conversion to intensive uses by 2020 plan will provide the people of the Snohomish Basin,
total 1 4 .000 acres. Thus , the actua l needs at the and the entire Puget Sound Area , a rare opportunity
estimate d density of six persons per acre will require to plan for a major multi-use facility on this river
slightly less tItan 50 percent of the 184 ,000 acres , basin. It includes industrial , transportation and stor.
This will allow the land planners to be selective in t he age facilities, plus the maintenance of agriculture , and
development of the Basin . and to develop the various the further development of recreational facilities.
uses on those lands t hat are best suited. If a bridge is The primary increase in changes of land to
built between t he mainland and Whidbey Island there intensive uses will be located northeast and south of
will be a reduction in the population of about 20,000 Everett , as well as some increase in and around the
persons which will result in a reduction in the acreage cities of ~‘!‘irysvilIe , Snohomish and Monroe. Develop-
required for intensive uses. ment in the future should be limited on the flood

Intensive land use acreage projected for the plain, except w here 100 year protection has been
Basin include ample lands for projected industrial provided. Then development should be selective , such
land needs. The industrialist will demand lands in and as permitting only industrial development and the
around the Edmonds-Everett-Mary sville area. Special restricting of residential development tin these “flat ”
care mus t be taken to properly locate new lands for valuable lands. Figure 7-25 portrays the (‘2 gener.
industry to assure that they are both beneficial to the ali,.ed land use pattern for the Snohomish Basin for
development of industry, and are not detrimental tti the year 2020.
other types of uses in the Basin.
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CEDAR -GREEN BASINS
flI ~,I COtUS S.A

~~~ ‘ i I~ nit- inopolrnani complex and therefore , the
greatest urban development in the Puget Sound Area.

)-.s ~~~~~~ Population

~~ T ” \  “r ~ The population of t he Basins in 1967 was
~“ \ , \.... ‘-

~ 1 .072 ,400 persons . This population is primarily loca-

/ ‘.‘\J ted in the western portion of the Basins , in the
Seattle metropolitan area. Projections show that the
population will grow to I 479 000 by 1980
2 ,375 ,700 by 2000 and to 3,816 ,300 persons by the

) ~~~~~~~~~~~~~~~~~ year 2020. This new growth will take place adjacent
-. to the existing areas of development .

1.5,
Land Use

The largest user of land in the Cedar-Green
Basins is forests and associated lands which is 63% of
the total of all lands. The other two primary uses,

The Cedar-Green Basins are located centrally in croplands and urban or intensive land uses occupy 7%
the Puget Sound Area. Almost all land in these Basins and 24% respectively. This Basin is the major popula-
is located in King County. The total hydrologic area tion and intensive land use center of the Puget Sound
is 743,006 acres. There are no major side streams Study Area. Table 7-31 shows the tabulation of
entering eit her the Cedar or Green Rivers , however present land use within the Basins. Figure 7-26 A &
the hydrologic area also includes the Sammamish B, the generalized land use maps of the Cedar—Green
River and several smaller streams entering Lake Basins , po rtrays t he land areas occupied by each of
Was hington. The Basins contain the major part of the the major uses.

TABLE 7-31. Land use in Cedar-Green Basins (in acres )2
Rural Total Area

Map Crop . Range. Total Non- Bu itt-Up Fresh Land and
No. Watershed land land Forest ’ Agricu lturat Areas Water Fresh Water
0~27 Swamp, Bear. North Cr5. 3,863 80 19,844 11,161 9,847 281 45,076
0-28 Lake Washington 1,660 16,039 3,076 61,721 22.690 105, 186
0-29 UpperWest Slope Seatt te 20,392 1,019 21 ,411
0.30 Semmamish R iver 12,084 291 70,617 7,055 11,462 5,632 107, 141

0-31 Ceder R iver 2,672 749 104,141 4 087 3,094 3,266 118.009

Total Ceder Basin 20,279 1, 120 210,641 25,379 106,516 32,888 396,823

0-29 Lower West Stope Seattle 65 893 15,906 63 16.927
0-34 E.stSide Green R iver 14.579 1,564 34,685 6,224 17 ,957 2,274 77 ,283

(Black River)
0-35 West Side Green River 8,940 103 7,852 389 14,168 952 32,404

(Hill Creek)
0-36 Latcot a-DesMoines 71 30 5,796 949 9,704 41 16,591
0-37 Upper Green R iver 9,448 535 186.821 1,404 2,150 2,620 202,978

Total Green Basin 33,103 2 ,232 236,047 8,966 59,885 5,950 346, 183

Total Cedar-Gree n Basins 53,382 3,352 446,688 34,345 166,401 38,838 743,006

1 Includ es alpine arid other nonforested tends normally associated with forest .
2 tJn.d~usted me urements , 1966, Pug,t Sound Ad iacent Waters Study .
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AGRICULTURE
PRESEN T STATUS AND POTENTIAL valleys are gradually being converte d to res idential

C EDAR BASIN arid in rdustr iat use . The remaining cropland t if

approximately 20 ,00() acres is located largely on the
The Cedar Basin is concentrated almost entirely rich alluvial lowlands. More tha n three -fourths u t  t lit’

i i i  western King County. with approxim ate ly twelve crop lanid is use d to support the livestock industr~ -

percent of the Basin overlapping into southwestern Approximatel y te n perce n t of the crop land is used
Snohomish (‘ounty. for growing vegetables , berries , and nursery products .

Much of the area consists of alluvial flats and Total value of (‘arm production is over 55 milhionr
glacial terraces , However , t he southeastern section of annually.
the Basin has its share of rugged, m ountainous areas. Forestry at tire present time renlainis tire largest

Of the total land area of 363 ,935 acres in t he user of lau d in the Cedar Basin. It is o ne of the major
Cedar Basin, those lands outside the national forest industries in the region , and supports numerous mills
boundaries have been mapped by a medium-intensity arid related activities.
soil survey. Lands within the national forest have
been mapped by a low-intensity soil survey suitable Flooding
for reconnaissance use .1 Climatic cuin iditions induce one tlood-producinig

Of the 270,201 acres of land mapped by t h e  season] an n ually in the tall or winter as t he result of
medium-intensity survey, approximately 228 ,500 excessive precipitation. Sntiwmelt in the upper Cedar
acres are classified iii Land Capability Classes II River is relatively small , arid late spring flows are
throug h VI. These 228 ,500 acres have the greatest unlikely to cause flooding.
potential for development; i.e., changed use, or Discharges in excess of channel capacities cause
improvement in use . Land Use Capability Classes II, water to spread across the valleys , where it remains
I l l , and IV are suited for either cropland or urban until the river drops. In many areas ,wate r is trapped
uses, and Class VI has potential for urban develop, by topographic detai l until it can seep into the soil.
ment. Excessive rainfall causes sin]ilar flooding conditions .

The Cedar River flows into Lake Washington as well as swamping of the soil.
and drains an area of approximately 185 square miles.
It has no major tributaries. The Sammamish River Drainage
also empties into Lake Washington and its principal A general discussion of the purposes and
tr ibutaries - -Swamp, Bear , and North Creeks - drain problems of establishing drainage is contained in
approximate ly 238 square miles. Lake Washington Appendix XIV , Watershed Management. Principle s
empties into Shilshole Bay and drains about 164 and conditions discussed therein apply to the basins
square niiles. Puget Sound drainage encompasses 33 included in this Appendix anid need not be repeated
square miles. The Cedar Basin as a whole drains here .
approximately 620 square miles of territory.

The (‘edar Basin provides one of the smaller Watershed s
valley systems in the Puget Sound Area. The system Five watershed areas requiring solution s to
includes many flood and drainage problem areas problems , or development to achieve potential pro-
which require protective measures before their poten- ductivity of the Cedar Basin . are shiown tin t he Land
tial can be attained. The lower flood plain contains Use Map (Figure 7-26A) and on the Land (‘apabilit~
about 16 ,000 acres of level on gently undulating Map (Figure 7-27A).
bottom lands. The remainder of the land consists of Sammamish River watershed (0-30), wit h
gravelly terraces , with some steep, mountainous Swamp, Bear , and North Creeks watershed (0-27),
val leys in the southeastern section of the Basin. comprise the heart of t h e  Cedar Basin agricultural

industry. Togeth er t h ey  account for 80 percent of allProduct ion cropland in the Basin. Al m ost half of the forest lands
Farmlands in the Cedar and Sammamish River of the Cedar Basin lies in t hese two watersheds.

Urbanization , consisti n g mainly of housing develop-
1 Parts of Seattle have been mapped by a high-intensity soil merits , is progressing in the up lands (in both sides of
survey.
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Samniamishi Lake. Potential development leans to- conirnoni problems of flooding and a need for soil
ward utitirc urhanu,atuon , with forestry and tarniung profile drainiage. Proposed ssihulions for these condi-
continnuiuig to play signiif icant roles . tions will he summarized in t he Puget Sound Area

lake Washington watershed (0-28) has very sectio n of this Appendix under “Means to Satisfy
little crop land amid not much ft iresi land. It is highly Needs ,” and are discussed in more detail in Appendix
urbanized , conitaimiing approxiniately 60 percent (if XIV , Waters hed Management .
t h e  hum lt-up areas of the Basin. The potential of the
watershed consists of a high concentration of urhanu- Tables
iatioui and f urt hei development of the recreatitinal Genera lized land use in the Cedar Basin is
uses of’ Lake Washnngt”u~. shown in Table 7-3 1. The following tables are to

West Slope Seattle waters hed (0-29) consists indicate the potential development possible within
entirel y of built-up areas , with some fres h waters. A acceptable hand use standards.
hi gher degree tuf urbanization is foreseen for the Table 7-32 shows the relative importance of
future groups of crops within the farming sector of agricul-

(edar River watershed (0.31) is t he least ture at t he basin level. Data from the 1964 Census of
urbanized oh the five watersheds , The importance of Agriculture were expanded to agree with measured
this watershed lies largely in its municipal and acreage s for this table ,
national forest lands and in the fact that the Cedar Table 7-33 shows the niumber of acres in each
River is the principal source of water for the city of capability class, subclass, and unit by watersheds in
Seatt le. Agriculture in this watershed is of slight the Cedar Basi ui . This table can be used with the
importance . The potential lies in its forested lands description on capability units to estimate the poten-
and water source area , and in continued urbanization. tial for development .

Many of the farmlands mentioned above have

TABLE 7.32. Distribution and value of production by crops in Cedar Basin
Crop land Croptand Percent of
This Use This Use Percent Value of Value

Land Use (Census) ’ (Expanded ) This Use Production This Use
(acres) (acres ) (percent ) (dollars ) (percent )

Small grains 44 81 .40 3,897 .18
Field crops 20 36 . 18 10,745 .50
V egetables 916 1,689 8.33 362,444 16.83
Barnes 119 220 1 08 226,464 10.52
Nursery products 94 174 86 303,506 14.09
Cropland not used 701 1,292 6~37

Sub-Total 1,894 3,492 17.22 907,065 42. 12

Hay 2,189 4,036 1990 189, 172 8.79
Hay aftermath -- .- -. 118,164 5.49

Sub-TOt al 2,189 4,036 1990 301,336 14.28

Silage (grass) 549 1,012 4.99 67,050 3.11
Grass aftermath — 

— 
— -- 29,687 1.38

Sub-Tot al 549 1,012 4.99 96.737 4.49

Silage (corn) fodder 204 375 1.85 24,849 1. 15
Pasture (cropland) 6,164 11.364 56.04 817,357 37.96

Sub-Total 9.106 16,787 82.78 1,246,219 57.88

Total 11.000 20,279 100.00 2,153,334 100.00

Figures by counties from 1964 Census of Agriculture were dis.ggregated to Basins on basis of 1966 measured acreages.
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TABLE 7-33. Land capability units in Cedar Basin (in acres )

Capability WATE RSHEDS
Units 2 0.27 0-28 0-29 0-30 0.31 Total

It  ws O2 30 236 85 351
i l w s 03 182 793 1,910 1,153 4,038
I I  ws O4 418 220 2,555 153 3,346
II ws 06 1,626 1,599 42 2,296 517 6,080

Class II Total 2,256 2,612 42 6,997 1,908 13,815

I l l  ewOl  227 2,776 512 3,165 479 7,159
i l l  w sOl  33 33
I l l ws O5 1. 073 1,073
Il l  ws O8 407 15 422
Ill ws O9 2,524 1, 185 81 996 258 5,044
l l l w s lO 80 80
Ill to Ol 15 15
Il l  so O8 15 15
lI t  sw O9 75 15 165 255

Class Il l Total 3.328 4.024 593 5,414 737 14,096

IV ew 22 25,733 34,824 2,619 37,994 16,535 117,705
l V e s O9 748 653 502 1,903

lV w s O5 94 94
IV ws 06 895 98 20 238 295 1,546
t V w s l O  75 820 13 689 101 1,698
lVs o Ol 35 199 5,046 11 ,627 16,907
iV s e OS 261 4,368 60 1,287 257 6.233

iV sw O9 135 165 300

Class IV Total 27,134 41,057 2,712 46.166 29,317 146,386

Class l l - I V Total 32.718 47 .693 3,347 58,577 31.962 174,297

1 Does not include lands within national f orest boundaries. Unad iusted measurements , 1966, for Puget Sound Area Study,
bated on National Cooperative Soil Survey maps.
2 See Ex hibit 1 for description of capability units,
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TABLE 7-33. Land capability units in Cedar Basin (in acres) ’ (cont. )
Capabil ity WATE RSHEDS

Units 2 0-27 0.28 0.29 0-30 0-31 Total

V w s 2 l  86 492 86 664

Class V Total 86 492 86 664

VI ew 21 3,261 6,406 1,000 6,420 1,025 18,112
Vi es 19 1,409 2,293 713 2,543 2,859 9,817
V i es 2O 159 590 749
V 1 es 22 364 364

VI we 19 206 190 867 1,263
V I to Ol 7 803 729 1,539
VI so 18 1,478 1,893 139 3,116 110 6,736
V l se l3 50 50
V I se 17 5,623 3,633 465 4,486 752 14,959

Class VI Total 11 ,171 14,597 2,317 18,148 6.756 53,589

V 11 es 35 56 56
VII es 36 200 6,184 56 23,981 9,937 40,358

Class VII Total 200 6,184 56 23,981 9,993 40,414

V I I I ew 39 30 47 57 134
V III ws OO 40 31 276 347
V III ws 23 15 47 7 15 84
VI II ws 24 91 47 209 147 494
V III so OO 121 1 11 45 178

Class V II Total 106 285 48 315 483 1,237

Class V .V III Total 12,077 21, 152 2,421 42,936 17,318 95,904

Class I l -VI I I  Total 44,795 08,845 5,768 101,518 49,280 270,201

Does not include lands within national forest boundaries. Unadjusted measurements, 1966, for Puget Sound Area Study,
based on National Cooperat ive Soil Survey maps.
2 see Es h ib it 1 for descript ion of capability units.
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PRESENT AND FUTURE NEEDS resource needs are met. Structural measures are of a
project type . Many Federal , State , and local entities

Urban Needs of government participate wit h the private sector in
Population in the (‘edar Basin wil l increase developing resources.

from 776 ,500 people in 1963 to approximately The program of the United Stales [)epartmen l
.U)35 .200 by 2020 . based on Regional Economic of Agriculture for the (‘edar Basin is summariied
Studies Technical (‘ommittee data. Due to the limita- under the topic usprogra n) Imp lementation ” immedi-
Lions of land in this Basin . a densit y of six persons per at e ly following is Forestr y “ A more complete descrip-
acre is only feasible to t ls e year 1980 by adding tion is found in App endix XIV , Watershed Manage-
64 ,105 acre s to the 13 1 ,895 acres already in urban mont
and rural nonfarm use For the time period
1980- 2000. the density per acre must be raised to TABLE 7-34. Protection and development needs
eight and approximately 4-0 ,175 acres must he added.
Population pressure in the 2000-2020 period will Measures Needed Unit 1980 2000 2020

bring about a density per acre of ten persons and Floodwater protection1 acre 12,7032 12.7032 12.703
require an increase in urban and rural nonfarm area of Wat~ -shed protection
67,345 acres. anci rehthilitation3 acre 15, 120 13,120 8,620

Drainage improvement acre 3,250 5,417 7.223

Cropland Needs Irrigation developm ent4 acre 2,000 3,000 6,000

The Cedar Basin presently has 20,279 acres of Water for irrigation5 acre 4,300 6,450 12,900

cropland. Urbanization and other uses. are expected 1 In the Cedar Basin, 27 ,227 acres are subject to flooding.
to reduce this to approximately 7,500 acres by 2020. Only the amount of cropland needing pro tection through
The percent increases needed, by crops, for the Puget 2020 has been evaluated here.
Sound Area are shown in Table 2- 15.

2 The year 2000 f igure includes 703 acres of land expected
to go into urban use and the 2020 figure includes 5,203

Protection and Development Needs acres
Table 7-34 shows the number of acres of

cropland that will need protection and development , ~ Includes 1,120 acres of rangeland.

by time periods, to meet future production require- 
~ According to Appendix V I I . Irr igation , there were 800

ments under sustained use. acres fusing 1.720 acre feet of water ) irrigated in 1966.
Irrigation Appendix projections thow 400 acres will be
irr igated by 1980; 0 acres by 2000; and 0 acres by 2020.

MEANS TO SATISFY NEEDS 5 Based on gross diversion requirements of 2.15 acre feet per
acre , estimated by Irrigation Committee in Ap pend ix VII ,

The program of management and developmen t Irrigation.

for sustained use is the means by which agricultural
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PRESENT STA TUS AND POTENTIAL wood pulp producing mills located in the Green
GREEN BASIN Basin.

The Green Basin IS located almost entirely in Flooding
southern King County. with less than one percent of Climatic conditions induce one flood-producing
the Basin overlapping in to  northwestern Pierce season annually ,  in the fall or winter , as the result of
County. excessive precipitation.

Approximately halt’ of the area is mountainous. With the completion of t he Howard H. Hansen
Of the tota l land area of 340,233 acres in the Basin . Dam, overbank flooding by the Green River is
those lands outside t he national forest boundaries substantially eliminated, Flooding from minor tribu-
have been mapped by a medium-intensity soil survey. Lan es is still a major problem. In many areas , water is
Lands wit hin the national forest boundaries have trapped by topographic detail until it can seep into
been mapped b~ a low-intensity soil survey suitable the soil. Excessive rainfall causes similar flooding
for reconna issance use. Of the 208 ,699 acres mapped conditions, as we ll as swamping of the soil.
with the medium-intensity soil survey, near ly
149 .000 acres are classified in Land Use Capability Drainage
Classes II through VI. 1 A general discussion of the purposes and

These 149,000 acres of land have the greatest problems of establishing drainage is contained in
potential for development~ i.e.. changed use or Appendix XIV , Watershed Managment. Principles and
improvement in use . Land Use Capability Classes II, conditions discussed therein apply to the Green Basin
Ill , and IV are suited for either crop land or urban and need not be repeated here .
uses, and Class VI has potential for urban develop-
ments. Watersheds

The Green River is one of the smaller rivers in Five watershed areas requiring solutions to
the Puget Sound Area. It drains an area of 541 square problems or development to achieve potential pro-
miles. The principal tributaries are Soos Creek and ductivity of the Basin are shown on Land Use Map
Newaukum Creek. The system includes many flood (F igu re 7-26A) and on the Land Capability Map
and drainage problem areas which require corrective (Figure 7.27B).
measures before their potential can be attained. The Lower West Slope Seattle watershed (0.29) is
lower flood plain contains about 17 ,000 acres of level almost completely urbanized.
or gent ly undulating bottom lands. Another acreage East Side Green River watershed (0.34) contains
of the problem area is in the Osceola plateau. The 44 percent of the croplands of the basin, and 30
undeveloped lands start at the foothills and graduate percent of its urban areas. Forest land is of minor
into sizeabte areas of steep, mountainous va lleys in importance. Potential of the watershed appears to be
the eastern section of the Basin. urbanization, first , and farming to a lesser extent.

West Side Green River watershed (0-35) has a
Production high degree of urban concentration , along with a

Land usage in the Green Basin is in a transi- significant amount of dairy farming. Considerab le
tiona l stage from agriculture to industrial’commercjal. amounts of vegetables and cane fruits are also
The remaining cropland of 33 ,000 acres is located produced. Potential use leans toward a higher degree
largely on the rich alluviai lowlands. More than of urbanization.
t hree-fourths of the cropland is used to suppoit the Lakota-Des Moines watershed (0-36) consists
livestock industry. Approximately 10 percent of the mainly of urban areas , wit h a small amount of forest.
cropland is used for growing vegetables, berries , and Farming is almost nonexistent, Urbanization is likely
nursery products. Total value of farm production is to continue to be the most important development in
over $8 milliort annually. the future .

Forests, the largest user of land in the Basin , Upper Green River watershed (0-37) contains
provides exports of wood products to adjoining 80 percent of the forest land in the Green Basin. A
basins for processing. There are no large sawmills or large part of this forest land (approximately 63

percent) lies within the Snoqualmie National Forest.
1 Parts of Seattle h v e  been m~~ped by a high-inten si ty soil A large area of the upper watershed is owned or
.i~~ey. contro lled by the city of Tacoma for the production
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TABLE 7-35. Distribution and value of production by crops in Green Basin

Cropland Crop land Percent of
This Use This Use Percent Value of Value

Land Use tCensusl 1 (Expanded) This Use Production This Use
(ac res) (acres) tpercent) (dollars ) (percent )

Small grains 39 75 .23 3,618 .10
Field crops 28 55 . 17 16,411 .47
V egetables 1,412 2 ,742 8.28 588,470 16.82
Berr ies 175 339 1,02 349,082 9.98
Nursery products 153 298 .90 519,795 14.86
Cropiand not used 1,139 2,212 6.68 --

Sub-Total 2,946 5,721 17.28 1,477 ,376 42 .23

Hay 3,381 6,565 19.83 307 ,713 8,80
Hay aftermath — -- -- 191,476 5.47

Sub-Total 3,381 6,565 19.83 499,189 14.27

Silage (grass) 779 1,512 4.57 100, 177 2.86
Grass aftermath -- — -- 44,101 1.26

Sub-Total 779 1,512 4,57 144,278 4,12

Silage (corn ) fodder 300 583 1,76 38,628 1.10
Pasture (cropland ) 9,642 18,722 56.56 1,339,211 38.28

Sub-Total 14,102 27,382 82.72 2,021,306 57.77

Total 17,048 33,103 100.00 3,498,682 100.00

Figures by Counties from 1964 Census of Agriculture we re disaggregated to Basins on basis of 1966 measured acreages.

of water for the city. At present much of t he ture at the basin level. Data from the 1964 Census of
cropland is in pasture for dairy farms. Urbanization is Agriculture were expanded w agree with measured
of small significance wit hin this watershed. The acreages for this table.
potentia l seems to be for forest products , and as a Table 7-36 shows the number of acres in each
water source area. capabi lity class , subclass, and unit , by watersheds , in

Many of t he farmlands mentioned above have the Green Basin. This table can he used with the
common problems of flooding and a need for soil description of capability units to estimate the poten-
profile drainage. Proposed solutions for these condi- tial for development.
tions are summarized in the Puget sound Area section
of this Appendix under “Means to Satisfy Needs,”
and are discussed in more detail in Appendix XIV , PRESENT AND FUTURE NEEDS
Watershe d Management. Urban N eeds

Population in the Green Basin will increase
Tables from 200,200 in 1963 to approximately 781 ,100 by

Generalized land use in the Green Basin is 2020, based on Regional Economic Studies Technical
shown in Table 7-3 I. The follow ing tables arc to Committee data. At a density of six persons per acre .
indicate the potential development possible within the 68,581 acres presently in intensive and rural
acceptab le land use standards, nonagricultural use could provide ample acreage for

Table 7-35 shows the relative importance of new intensive development to the year 1980 without
groUps of crops within the farming sector of agnicul- encroachment onto the croplands of the Basin. By
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TABLE 7-36. Land capability units in Green Basin (in acres)~

Capability WATERSHEDS
U~ its 2 0.29 0-34 0-35 0-36 0-37 Total

II ws O2 1,723 1,390 73 3,186
Ilw s O3 6.747 6,366 1,066 14,179
II we 04 40 1.760 2,183 37 4,020
Il ws O6 74 1,522 756 172 770 3,294
l lws O9 529 529

Class II Total 114 11.752 10,695 172 2,475 25,208

Ill ew Ol 279 48 21 228 15 59t
I l l  we 17 395 1,566 1,961
Ill ws 05 155 409 22 586
Il l ws O9 127 851 85 123 254 1,440
l i i  ws 10 535 3,554 4,069
l l lws l2 9 9

Class Ill Total 406 1,054 1,445 351 5,420 8,676

IV ew 22 6.220 31,207 10,813 11,845 6,336 66,421
IV es 09 1,076 479 3,664 5,219
lV wsOS 58 7 65
lVw s O6 103 17’? 14 310 604
lVws lO 289 71 66 58 490
IV so 01 8,064 9,932 17 ,996
lV se OS 701 306 274 658 452 2,391

ClasslVTo tal 6,921 41,103 11,827 12,583 20,752 93.186

Classll - lV Total 7,441 53,909 23,967 13,106 28,647 127 ,070

1 Does not include land within national forest boundaries. Unadiusted measurements, 1966, for Puget Sound Area Study,
based on National Cooperative Soil Survey maps.
2 See Exhibi t 1 for description of capability units.
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TABLE 7-36. Land capability units in Grasn Basin (In .cr..s)1 (cont)

Capability WATERSHEDS
Units 2 0.29 0-34 0.35 0-36 0.37 Tota l

Vw s 2I 97 44 39 230

Class V Total 97 44 89 230

VI ew 21 276 2,524 379 1.239 356 4,774
VI es 19 24 1,181 131 45 948 2,329
Vl es 2O 608 192 482 1,282

VI ws l9 485 575 97 1,157
VI so Ol 30 137 167
VI so 18 183 4448 319 364 as 5,420
VI se 13 10 932 942
VI as 17 946 3,538 435 595 5.514

CIe~aV I  Total 1,439 12,836 2,031 2,243 3,037 21,585

V 11es 35 36 35 71
VII es 36 1,066 3.380 2,960 1,184 49 940 58 529

Class VI Total 1,065 3,415 2,960 1.184 49,976 58,600

VIlI .w 39 43 12 15 17 87
VIII ws OO 167 96 1.~3 395
VIII ws 23 59 7 66
VIII w 2 4  64 137 172 5 378
VIII so 00 77 25 135 288

Class VIII Total 107 452 314 17 324 1,214

Class V-V III Total 2,611 15.799 5.349 3.444 53,426 81,629

Class Il-VIlI Total 10,062 70,708 29,316 16,550 82,073 208,699

Does not include linda within national forest bounderiet Un.dluat.d measurements, 1966, far Pugst Sound Area Study,
based on National Cooperative Soil Suivey maps.
2 See Exhi bit I for deacnption of capability units.
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the year 2000. about I 2 .200 additional acres will he of Agriculture for the Green Basin is summarized
needed to hold the density per acre to six , wit h a under the topic “Program imp lementation ” immedi-
furthet addition of 49.130 acres needed by 2020. ate ly followiiig “Forestry. ” A more complete descri-

ption is found in Appendix XIV , Waters hed Manage-
ment.

Cropland N eeds
The Bisin presentl y has 33 ,103 acres of crop- TABLE 7-37. Protection and development needs

la n d.  Urbanizat ion and other uses are expected to Measures Needed Unit 1980 2000 2020reduce t hIs acreage to approximately 17 ,500 acres by - - ____________________________________

2020. The percent increases needed by crops for the Floodwater protection 1 acre 17 ,910 17,910 2 17 ,910
Puget Sound Area are shown in Table 2- 15 . Watershed protection

and rehabilit ation 3 acre 27,232 24,732 19,732
Drainage Improvement acre 7,447 12,411 16,548Protection and Development Needs Irrigati on development4 acre 5,000 7,000 14,000

Data in Table 7.37 shows the number of acres Water for irri git ion5 acre 10,750 15,050 30,100
of cropland that will need protection and develop-
ment . by time periods , to meet future production 1 A total of 36.678 acres in the Green Basin are subiect tO
requirements under sustained use , flooding. On ly the amount of crop land needing protection

through 2020 has been evaluated here.

2 Include s 410 acres expected to go urbanMEANS TO SATISFY NEEDS
Includes 2,232 acres of rangeland.

The program of management and development 4 According to Append ix VI I , Irrig ation , there were 1,800
for sustained use is the means by which argicultural acres (using 3,870 acre feet of water) irrigated in 1966.
reso urce needs are met. Structural measures are of a Irrigation Appe ndix projections show 1,400 acres irrigated by

project type . Many Federal , State , and local entities 1980,900 acres by 2000, and 1,100 acres by 2020.
of government participate with the private sector in ~ Based on gr oss diversion requirements of 2, 15 acre feet perdeveloping resources. acre, estimate d by Irrigation Committee in Appendix V II ,

The program of the United States Department Irrigation.

FORESTS

PRESENT STATUS Area Percent of
Zone (acres) Total

Over half of the land in the Cedar-Green Basins
is c lassified as forest land. This amounts to 397 ,760’ Wood land and Wood lot 105 ,140 27
acres , or 54% of the hydrologic area (Table 7-38). Principal Forest 232 ,780 60
Forests are concentrated primarily in the eastern half Upper Forest 51 ,880 13
of the Basins, about 75 ,000 acres of which are in the Subalpine -- 0
municipal watershed for the city of Seattle , primari ly —

within the Cedar River drainage . Only 7,000 acres is Total available 389.800 100
held in reserve d status. Classification of the available
forest land by resource zones is shown in the
tabu lation below:

1 Does not include nonforested lands commonly associated
with forest areas.
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TABLE 7 38. Cedar-Green Basins—Area of forest land, in acres, by ownership and type

Available
Total

Cover T ype or National State Mum Total Unavail Avail &

, i c ’  Class Forest County c i a l  Indian Private Avail able Unavail

Douglas Fu
seedlings and sap lings 500 220 .. 17 .830 18 .550 240 18.790
polen.mber 3,800 2.070 1 7,050 10 40,970 63,900 720 64 ,620
sma ll young growth sawtimber 13 ,220 1 . 760 7 .940 10 27 300 50 . 230 3, 190 53 ,420
old gr ’ iwth and large

young growth sawtimbe r 6 ,720 1 .230 7 , 540 ~0,420 75 .910 2 , 130 28.040

True fir mountain hemlock
seedlings and sap l ings 320 3, 710 1 ,500 1 ,570 7,100 30 7 . 130
poletimber 990 -- 1,570 2 ,560 “ 2,560
small sawtimber 9,580 - . 6, 270 15 ,850 - 15 .850
large sawt ,mher 13 .720 11 ,020 -. 24 , 740 180 24 ,920

Western hemlock
seedlings and saplings 650 -‘ 6 .040 5,090 11 .780 170 11 , 950
poletimber 330 3,030 9,020 12 , 380 50 12 ,430
small sawt mber 4 .070 1 .530 14 ,440 20 ,040 50 20,090
large sawtumber 9,970 1 , 230 2.990 8,780 22 .970 50 23.020

Western redc edar
poletimbe r .. 1 ,4 70 1 ,470 1 ,470
small sawt imbe r 330 -. 5,000 5,330 10 5,340
large sawtimbe r 330 •- 1.500 1 , 830 30 1 ,860

Sitka - Ei’iglemonn spruce
small sawtimber -- .. 1 ,470 1 ,4 70 1 ,470
large sawt c mber 160 -- .. 160 -- 160

Western white pine
poletimber 170 -. .- 30 200 - 200
small sa~~c , ’ br’ r 170 -. -- .. -- 170 -• 170

S U B T O T A L , sottwoods 65 ,030 10,000 60, 360 20 151 , 230 286,640 6.850 293,490

Hardwoods
seedlings and saplings 1 70 520 30 . 4 ,490 5, 210 10 5, 220
poletimbe r 490 9,1 70 20 53,590 63,270 510 63,780
small sawtimber 1 , 160 80 10 17 ,620 18,870 440 19 ,310
large sawtimbe r .. -- .. 1,040 1,040 - 1,040

SUBT OTAL , hardwoods 1,820 520 9.280 30 76 , 740 88 ,390 960 89 , 350

Nonstocked
cutover 990 2 ,840 3,570 7 ,400 50 7,450
clef orested by tire -. 60 

— 
60 -- 60

SUBTOTAL , nonstocked 990 2 840 - 3 ,630 7 , 460 50 7 510

TOTAL . nroductive land 67 ,840 10,520 72 ,480 50 231 ,600 382 , 490 7 ,860 390 ,350

Subalpine -. -

Noncommer - al rock y 2,630 -- 4 , 160 .. 520 7 , 310 100 7 ,410

TOTAL , unproductive 2,630 ‘- 4 .160 -- 520 7 . 310 100 7 .410

T O T A L ,  all forested land 70,470 10,620 76,640 
- 

50 232, 120 389,800 7 .960
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rile (‘edar-Greets Basins contain 382 ,490 acres PR ESENT AND F U T U R E  NEEDS
of ciinunieteial forest land capable of producing AND
continuous crops of industrial wood. The sawtimher MEANS TO SATISFY N EEDS
lilVeillol S supported on these lands is 6.1 billion board
f eet , m ie n nat tona l -c’Inl Cll Rule (Table 7-39). The No detern ilnat ion if the demand for wood
fig ~res cited represent 7. c~’~ of Puget Sound Area ’s products is made specifically for t he Cedar-Green
c ’itiinei~ ial li nCst  land and 6.0% of the available Basins. Tile nature of the t ure st products industries .
s.iw i i n then  v iunie. Privatel y owned forest lansds particularly tile relati ve ease of log transportation
within the (‘edar-G reeti Basins total 231 ,600 acres . between the basins , would make such a determination
Th ese are divided into 123 .700 acres in large hold- rather meaning less. In addition , a specific f i gure
ings . 2 .~00 acres in medium sized ownershi ps and would imply that a production goal was established
1(15 .100 .ieres inn small ownerships. The latter acreage for the Puget Sound Area as a whole , with the
is located in the middle and western portions of the assumption that considerable shifts in production
Basins. Public lands , located in t he upper Basin , between the basins will occur , depenlding upon the
inc lude 1 5(1 .900 acres of commercial timber land . actual pattern of industrial and land use development.
Ownership is ~~~ municipa l. 45 3 National Forest. For sake of basin comparison . h owever, there is
and 7’~ State and County. some value in showing the percentage of demand that

The Cedar-Green Basins support a surprisingly may he supp lied by the (‘edar-Green Basins in the
large forest products industry considering the prox i- future In 2020 , the Basins are expected to contain
mitv to the metropolitan areas of Seattle and ,t 1 out 73 ut the commercial forest land in the Puget
Tacoma. There are 25 wood.using plants located in Sound Area. The percentage in earlier periods is
the Basins. Six of these are fully integrated plants slightl y lower. It is therefore assumed that the Basins
located in Seattle. These require over a million board will supply approximately ‘7Y of tile total wood
feet of logs per day. This ligure increases materia lly in products demand in the I’uture.
high market periods when additional shifts are added The effect of competing uses Ici r forest lands is
at the mills. Products are lumber , plywood . treated discussed in detail in the section covering tile Puget
poles and pilings, chips, shakes and shingles , mould- Sound Area. The estimated diversion of ’ forest land
ing. and other specialty products. The remaining 19 from t hese causes in the Cedar-Green Basinls Is shown
plan ts. located throughout the valleys, are smaller. below:
These produce fencing, lumber , car stock , moulding,
chips. speicalty products , and veneer , The 19 smaller Ac res Diverted
plants require 100,000 to 200,000 boar d feet of logs Type of Land Diversion (2020)
each day.

Problems of Cedar-Green Basinss are not as great Parks , Wi lderness . Campgrounds
as those found in ot her Basins. Good forest land or other Recreation Use 2 .580
management is available on most ownerships, parti- Roads and Highways 10 .250
cularly (In national forests , large private ownerships, Urban-Industrial Development 77 ,000
and on t h e  municipal hinds. The most difficult Reservoirs , Powerlines . and other
con lf lic t to resolve is found ifl the demand for miscellaneous conversion I ,500
recreationl lands as opposed to land designated for Private Land Use Reservations 20.000
municipal water supply purposes and timbe r harvest
under controlled conditions. Total ‘ I I I  .330
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TABLE 7-39. Cedar-Green Basins—Volume of sawtimber and growin g stock , by ownershi p, on productive
forest land

Available
State Tota l

Species National & Total Unavail ’ Available &
or Group Forest County Municipal Indian Private Available able Unavailable

Sawt,mber - Thousand board fee t,
internat ional .- unc h Rule

Qougias fi r
small sawt imber 199,040 28,810 147,190 130 445,530 820,700 39,020 859.720
large sawlimber 272 ,910 67 .140 428 .530 20 597,090 1.465,690 81,550 1 ,547,240

True fir - mountain hemlock
small sawtimber 166, 750 1 ,910 700 “ 105,150 274 ,510 10 274 ,520
large sawtimbe r 845,170 1 .910 597,650 -. 3.340 1.448,070 10,990 1,459,060

Western hemlock
small sawtimber 61,100 -‘ 32.970 -. 223,830 317,900 920 318,820
large sawtimber 523,200 64,240 169,440 -. 459,030 1.215,910 2,640 1,218,550

Western redcedar
small sawtimber 6,780 -- ‘ -- 80,450 87 ,230 220 87 ,450
large sawtimber 29,530 “ 81,260 -- 2.030 112.820 2.140 114,960

Other softwood species
small sawtimber 3,180 -- ‘ “ 40 3,220 — 3,220
large sawtimber 8,930 ‘- “ -‘ 24 , 170 33,100 — 33,100

SUBTOTAL, softwoods 2,216,590 164,010 1,457,740 150 1,940,660 5,779 . 150 137,43~~~5~ T8,640

Hardwoods
small sawtimber 12,260 160 7,890 120 223,310 243,740 5,060 248,800
large sawtimber 390 160 7,130 20 83.850 91,550 410 91 ,960

SUBTOTAL, hardwoods 1 320 15,020 140 307.160 335.290 5.470 340.760

TOTAL SAWTIMBER ,
all species 2.229.240 164,330 1.472.760 290 2.247,820 6,114,440 142,960 6,257.400

Growing Stock—
Million cubic fee t

DOuglas -fir 104.2 17.5 104.9 0.0 190.0 416.6 22.0 438.6
True fir

mountain hemlock 183.0 0.7 108.2 •- 19.6 311.5 2.0 313.5
Western hemlock 113.9 12.5 39.4 -- 133.1 298.9 0.7 299.6
Other so ftwood spec ies 19.2 -‘ 32.2 -. 42.2 93.6 0.9 94.5

SUBTOTAL , sot twoods 420.3 30.7 284.7 0.0 384.9 1, 120.6 25.6 1 ,146.2

Hardwoods 5.0 0.1 5.9 0.1 121.4 132.5 2.2 134.7

TOTAL GROWING STOCK
all specIes 425.3 30.8 290.6 0.1 506.3 1,253.1 27.8 1,280.9
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The current and prospective changes in the
commercial fo rest land base t’ronl all causes are given
below .

(‘urrent and projected commercial forest area in t he Cedar-Green Basins 1965-2020 (in thousand acres)

Owners )~p _______________________________

Private Public
Ot her

Period Large Medium Small NF Federal Other Total

1965 123.7 2,8 105,1 67.8 — 83,1 382,5
1980 122.6 2.8 83.1 66.5 -- 82,0 357.0
200() 12 1 .6 2.8 48,2 64.9 — 80,8 318 .3
2020 119 .9 2 .7 5.9 63.2 .- 79.5 27 1 .2

Specific measures for soil and water protection drainage development , forest management , and irriga-
are discussed in Appendix XIV , Waters hed Manage- tion development. Total cost of the program for the
ment . early action period is $1 1 ,820 ,000.

There are two early action projects described in
Appendix XIV , Watershed Management. Primary agri-

CEDAR BASIN cultural benefits from these projects are attr ted to
PROGRAM IMPLEMENTATION prevention of flooding and drainage impi vement.

The two projects are expected to cost $1 18 ,900
In order to satisfactori ly take care of the needs annually, and to result in annual benefits of

of t he (‘edar Basin , as emphasized in the preceding $241 ,900, for a benefit-to-cost iatio of 2.0 to 1.
pages . the following plan has evolved. It is multi- Three projects with an installation cost of
purpose in scope and will provide for floodwater $3 ,810,000 are proposed for the period between
damage prevention , waters hed protection and rehabil- 1980 and 2000; and one project costing $100,000
itation . drainage improvement , and irrigation develop- will be installed after the year 2000. Program costs
ment. Other measures provide for water quality and are expected to be $16 ,102 ,000 for the period after
quantity control, recreation , and fish and wildlife 1980 and $15 ,693,000 for the period after 2000.
development. Total cost of the plan is expected to be

This plan includes programs and projects de- $49,705 ,000.
signed to accomplish specific objectives of conserva- A summary of the early action projects is given
tion and development. They provide foT the fufi in Table 2-2 1 of the Puget Sound section on
development of lands expected to remain in cropland agriculture. A presentation of the proposed plan .
use in 2020. Less than half of the present cropland including agriculture , may be found in Appendix
will remain by 2020, wit h the rest going to othei XIV , Watershed Management , Cedar Basin section .
uses.

The plan is broken down into three time
periods: (a) early action (within the next ten years) , G R E EN BA SIN
(b) near future (1980-2000), and (c) distant future PROGRAM IMPLEMENTATION
( 2000-2020).

Program measures are onsite practices w hich To sufficiently provide for the needs of the
take advantage of development ma’Je possible by the Green Basin, as brought out in the preceding section,
structural works of improvement , as well as measures the following plan has been designed. This plan .
for waters hed protection , conservation treatment , multipurpose in nature , will provide for floodwater
and water management. These measures will include damage prevention , watershed protection and rehabil-
seeding of improved grasses and legumes, cover crops, itation , drainage improvement , and irrigation develop-
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nlent. Other measures provide for waler qua lity and for watershe d protection , conservation treatment ,
quanlity control , recreation , and fish and wildlife and water management. These measures will include
development , seeding of improved grasses and legumes, cover crops ,

This plan includes programs and projects de- drainage development , forest management , and irriga-
signed to  accomp lish specific objectives of conserva- tion development. Total cost of the earl y action
tion and development . They provide for the full period is $15 ,064,000. No earl y action projects are
development of’ lands expected to remain in cropland planned for this basin.
by 2020. Approxima tely half of the present cropland One project with an installation cost of
will remain by 2020 , with the rest going to other $1 ,700,000 is proposed for t he period between 1980
uses, and 2000; and one project costing $100,000 will be

The plan is broken down into three time installed after the year 2000. Program costs are
periods: (a) early action (within the next ten years); expected to be $20,980,000 for the 1980-2000
(h) near future (1980-2000). and (c) distant future period and $21,136 ,000 for the 2000-2020 period .
( 2000.2020). Total cost of the plan is anticipated to  be

Program measures are on-site practices which $58 ,980,000.
take advantage of development made possible by the A presentation of t he proposed plan , including
structural works of improvement , as well as measures agriculture, may be found in Appendix XIV , Water-

shed Management , Green Basin section ,

MINERALS
The locations of the known mineral deposits in that the remaining high-quality deposits are almost

the Basins are shown in Figure 7-29 . The open circles entirely east of Lake Sammamish and southeast of
on the map indicates properties that have a record of Renton.
production: the dots with numbers represent proper- Nine pits are current ly producing material for
ties for which estimates of ore reserves have been aggregate , crushed rock , and fill material , but no
made. These properties also are tabulated on the statistics on total production are available for publi-
pages facing t he maps and are identified by numbers cation. Sand and gravel production is not meeting the
which are used in the text where references are made current (1966) demand, and it appears that this

situation will worsen because of the above-mentionedto given properties.
expanding urbanization. Most of the western part of
t he drainage system is blanketed by glacial outwash,

CEDAR BASIN
Stone

The Cedar Basin is one of the most important Three basalt quarries and one granite quarry are
sand and gravel and clay producing areas in the entire known. At the present (1966), only one quarry , the
Puget Sound Area. Other commodities that are being Sunset basalt quarry , is operating in the area. The
produced or have been produced are stone , silica , and others have been closed for one reason or another.
coa l. Although a few metallic mineral claims have not the least of which has been adverse zoning
bee n sta ked in the extreme eastern part of the basin . restrictions.
no production has been recorded. No stone production figures are available for

publication. Although there are probably adequate
Sand and Gravel reserves available under normal conditions, the urban-

Good sand and gravel deposits are in short ization of the area and the zoning restrictions prevent
supply. This area is undergoing an urban expansion the area from producing enough stone to meet its
that is moving eastward fTom Seattle and the several own demands.
communities on the east side of Lake Washington. As
residentia l development moves eastward , it is over- Silica
running potentia l gravel-producing areas to the extent Four silica properties have a record of pro-
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duction. At present (1966). only one property is Coal in the Tige r Mountain area occurs in
being actively worked the Cavanaugh molding sand sedimentary beds of the Puget Group. The strati-
pit. This pit has a long record of continuous graphic relations to other coal seams in King County
production . but production figures are not avai lable are unknown. About 50,000 ton s of’ coal has been
for publication , nor is there any estimate of reserves mined from t he area, and reserves are estimated to be
for the Cavanaugli pit or t he Basin as a whole. The about 9 m illion tons.
location of’ the Cavanaugh pit along the valley wall is The Taylor coal beds are contained in sedi-
such that it probably will not he affected by ioning mentary rocks of the Puget Group and are cut by
in the immediate future . severa l dikes and sills. Throughout t he field , most of

the coalbeds pitch about 70° . Incomplete production
Clay fi gures indicate that at least 640.000 tons of coal was

Seven common clay pits , four refractory clay taken from the area during its period of activity , and
pits. and three special clay pits occur . Two common there are an estimated 19 million tons of reserves.
clay pits. the Newcastle and Renton . are current ly
(1966) being operated. One refractory clay pit is Peat
currently producing. and although neither of the Seventeen peat bogs. covering I ,703 acres, have
bloating clay deposits is operating. one of them, the been investigated in detail. Eight of the bogs investi-
Cedar Mountain property, is being active ly developed. gated contain sphagnum peat.
Many of the clay pits that have produced in the past Two bogs are in commercial production , but no
are inactive at present . but t hey could be reactivated statistics on production are available for publication.
at any time. Reserves appear to be adequate for the area ’s needs.

Clay production figures are not available for
publication, and there is no estimate of reserves. Diatom ite

The McAleer Lake diatomite deposit , the only
Coal occurrence , is a bed 4 feet thick and is said to cover

Coal has been one of the important resources several acres. No other information is available
contributing to the development of the Cedar Basin, concerning the deposit.
Coal was first mined in the area near Renton in 1853.
There are five coal areas (Fig, 7-29). but none of them Copper and Gold
are producing today. There are two copper properties and three gold

The most extensive coalbeds of the area are in claims , none of which have produced.
t he Newcastle-Grand Ridge area , w here the coalbeds
occur in sedimentary rocks of the Renton Formation.
The structure is fairly simple the beds trend about GREEN BASIN
east-west and pitc h northward . The coal was first
discovered near Jssaqua h in 1863. From the date of The Green Basin is the source of more coal and
discovery to 1961 , about 13 million tons of coal was stone than any other basin in the Puget Sound Area.
produced. Reserves for the Newcastle-Grand Ridge Other commodities produced in quantity are clay.
coal area are estimated at 310 million tons. silica , peat , and sand and gravel. A small amount of

Coal in the Kenton area occurs in the Renton quicksilver has been produced from the area , and
Formation. The coal seams pitc h rather gently except arsenic and iron deposits also occur. Two mineral
iii the southern part of the field , w here the pitch springs are known , (Note Fig. 7-29 for map showing
reaches 65. About 4 million tons of coal was mined mineral resources for the Green Basin.)
in this area from 18 52 to 1961. Reserves are
estimated at about 50 million tons. Coal

The (‘edar Mountain coal area is about 4 miles The first mining of coal in the Green River
southeast of Renton. The coal seams occur in the district began about 1882. and production has been
Renton Formation, but no correlation with the continuous ever since . Peak production f rom the area
Renton area coal measures has ever been made. was in 1903 , when over 900,000 tons of coal was
Production from the Cedar Mountain area has produced . Output has declined steadily since t hen,
amounted to about 4 million tons, and reserves are and in 1964. only about 60,000 tons was produced.
estimated to be about 67 million tons. Total production is estimated at a little more than 25
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million tons. Reserves are estimated in excess of 357 Area. Five quarries are in the area~ t hree are intermit-
million tons. tentl y active , and t he other two have been operating

continuously for many years producing rubble , land-
Sand and Gravel scape , rock , and crushed rock. The two operating

Three of the four sand and gravel operators quarries are both in basalt and are near the southern
obtain t heir aggregate from glacia l outwash material, boundary of Seattle. One of the other quarries , at

The fourth operator obtains part of his aggregate Veazey Station near Enumclaw , is an excellent source
from the Stuck River. The deposits in this area , as in of riprap because of the columnar nature of the rock.
the Snohomish and Cedar Basins, are slowly being No production figures are avai lable for publica-
made useless by urban expansion , but at a less rapid tion. The Black River quarry appears to have ade-
rate. About 50 pits in t he area have produced sand quate reserves for several years of production , hut
and gravel for fill , aggregate . and crushed rock. No reserves at t he Riverton quarry are nearl y dep leted .
estimate of total production or potentia l reserves is The other quarries apparently have sufficient rese rves
available , for many years at the present rate I t  production

Clay Peat
Twenty-one deposits of clay 12 common and Twe nty-one peat hogs , cI sei l l ig I .2 (X) j c ic ’ .

9 refractory-. have a record of production. Of t hese , have been inves ligated 1 51’ I I  these hogs C in la i l l

only three two common and one refractory are sphagnum pe.ii and seven of f i& ’ni a re c i i i r e r i t l s

currently in operation. Eight additional refr act or s ( t O t )  pioducing Re ” e !s ’ ’ Jie adequate I n  mans

clay deposits are known but have not been deve loped. I I ’  ill . ’ .ii ihe ) n ’ w  I I  iale • ‘I ~ •nnsiinni p i I I

As in the Cedar Basin, the history of clay productIon
in the Green Basin indicates that almost any pit that Mercury
is inactive now could be reactivated in a matter I ~1t’i . uis f ij s bee n pioduced 11 1,11 inc

days . excepting those pits t hat have been covered h~ 
pet I. the )~ • , I ReV. aid t i  i~ 29 \ ~ ‘ i n eat

rea l estate development. Bla k I ) i . i t t ’ nd I he ‘o’ Jep~ ‘sit . ‘‘ Si Si ‘. ‘I Cl!’’ I~
.

Although the c lay reserves in the area appt-a i t o  tilled I ra~ noes in sa,i dsl one ~an 0 ~jsa~r. ,u’. shak ,jiid
be large . no exact estimate of their si/c is avai lahk’ andesite ( , I ! I~~~ I fl iitIc’ljl’ inc rea&~a Ji ’d .rponeni It
Production is estimated to tota l in ex ce ss of ~Utp ,i t IN I i~ esti i i i , nIc ~I that j b~.ui 21) tIai. p~~. ~i l% ~ ’

tons of clay. p~ ‘ I lced dui ~‘ ‘ c I 11th ’ 0 piopett ~ I% .1 I %1 ill

I’I~ 1 nd I”~~
Silica

Silica deposits have been formed h tec ~ 
Oil and Gas

thorough weathering of arkosic sand sonne s it the I t ic ~~i IlsIinne .1 tI~ I’ 
~

, 
~ I n ) I L (  ‘ ‘ T I

Puget Group. The feldspar grains have heeti altered i knil !C~~ . ‘ ‘ iot~ lot t h~’ .~~ tUilitliJi 1 0  it ii)

clay, but the quartz grains have remained unchanged c.’ and m alls ot t h e  s)i4~,’ heds miK h ii we l l f , ~
The mixture of quartz grains and clas is ~~ ,i~ht ’ l  ~ ‘ i i s i i t t ’ red 45 VbUl~ C I ‘~ I i ’  .~~,t .  1 .appain’ni t is

removing t he clay and leaving a high s i l  Ic , i  san d t,s ~ table c ’ nidit i~ ir i s I in tb . ~ conce it .. .’ ‘‘ 1 iii m i d  c o
residue, min nie h.i’ It’ ,’ ‘ ‘ u ni t it ~‘nnmniet..ial p L . n ’ i I i s  ( l i i

l out silica deposits are known , hut Ti IS ‘ IIC is ~~~ V.5 I J S  e been nesin icird i. 1 1 11 ’  i es.. ‘iI~T III I ~it ’5 .

currently producing. The deposit . operated Os Smith and ~.n sIt ‘~~ F . n s c  a ll I t ’.’t I F ~ s nin e l i i i ,  t et~ii lest
Bros. Silica Sand (‘o .. Inc.. produces sand fo r manu wells h.. ’ been di lied, the deep est ‘it V.01. .  0 had a
facturing amber glass. i,il.i l depih oh t .t12 f leet

No production stat ist ics or reserves estimates ni t
silica for t he area are available for publication . Mineral Springs, Arsenic, and Iron

I v. undevelope d mineral spi i i t g s  .ure i i i  the
Stone dra iniage ss slem One iron .iiid two arwnic deposits

Probably more stone is produced from t O is are in the area , hut none of t henl have had produc
Basin than fr m any other basin in the Puget Sound tioti
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MINERAL PROPERTIES IN CEDAR-GREEN BASINS*

Explanation for Figure 7-29

Metallic Minerals
(with production or reserves Diatomite (1 property)

data where available)

Mineral Water (2 springs)
Arsenic (2 propert ies)

Copper (2 properties) 
Refractory clay (21 properties)

73 — Adderson

Gold (3 proper-ties ) 
72 — Alcorn
78 — Auburn

Iron (1 property) 
79 — Blum
76 — Brooks

Mercury (2 properties) 
68 — Gladding McBean

97 — Royal Reward (prod —20 flasks) 
49 — Harris
47 — Issaquah
71 — Johnson Coal Co.
70 — Kummer

Nonmetallic Minerals 75 — Smith Bros.
(with reserves data where available) 57 — Taylor

Silica (9 properties)
Coal (reserves—812 million tons) 74 — Alcorri

77 — Brooks
Common clay (19 properties) 54 — Cavanough

60 — 
— 

Abramson 78 — Gladding McBean
69 — Bayne 52A — Renton Junction

60A — Builders Brick 51 — Renton Mine
61 — Builders Brick 77 — Smith Bros.
65 — Builders Brick 53 — Wi lde
67 — Durham Coal
59 . Duwamish River Special clay (3 properties)
66 - Empire Brick and Tile Co. 55 — Cedar Mountain
58 - -  Hill Brick Co. 42 — Northwest Haydite
44 — Hill Brick Co.
62 — Lone Star
48 — Newcastle
43 — Northwest Haydite
63 — Northwest Pottery Co. Stone Deposits
50 — Renton
64 — Seattle Brick & Tile Co. !! ~!! ~ properties)
45 — StilIwell
52 — Tay lor Granite (1 property)

46 — Waahington Pottery Co.

Some propert ies not plotted on msp because of poor description of location endlor heck of space .
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INTENSIVE LAND USE
The (‘edar-Green Basins cover over half ’ ot King railroad terminals and two airports . and it is impor-

County including the highly urbanized and developed tant commercially , fii iaiiciaily, and industrial ly. Lead-
western portions. limber and related forest products ing industries are aircraft , food products , ship-
are produced in the upper reaches of the Basins. The building, lumber and wood products , and fabricated
city of Seattle , the Stioqualmie National Forest and metals : hut textiles , paper , furniture , chemicals ,
private timber companies maintain substant ial forest petroleum products , leather goods and luggage, ma-
areas on a sustained yield basis. Farm lands in the chinery, inc luding railroad cars and truc ks , heating
Cedar-Green and Sammamish River Valleys are grad- equipment , electronic controls , and medical instru-
uallv being developed for residential and industrial ments are a lso important. The city has its own
use , Remaining crop lands are located mainly on t he municipal light and power system as well as water
rich alluvial low lands. Lands above the alluvial bot. system.
toms are highl y variable and are used for crop land Recreation faci lites for Seatt le are predomi-
and woodland. Woodland use predominates as the nantly water-related with Lake Washington and Green
elevation increases. Lake being major sites for spectator as well as active

Intensive land uses are predominantly in the sports events and/or shows.
western halt’ of the Basins where Seattle , the State ’s Population in Seattle in (950 was 467 ,591 ,and
most populous city, is located. There arc a total of in 1967 , 580.000,
twenty-one incorporated places in the Basins. Renton

The city of Renton is in King County on the
south shores of Lake Washington at the mouth ofINCORPORATED CITIES AND TOWNS Green River Valley approximately twelve miles south
of Seatt le. The area was first settled in 1853 as a

Seattle donation land claim. Coal was discovered there that
The city of Seattle . county seat of King same year and early industries, in addition to coa l

Counts , is the largest city of the Pacific Northwest , mining, were logging and sawmilling. A fresh-water
the hub of a metropo litan area ot over one million port wit h a through water route to the Sound
persons. stimulated diverse industrial development which to-

Seattle ’s scenic location places her on seven day includes machine manufacturing and metal work-
hills with Elliott Bay on Puget Sound and the ing plants , wood products industries , clay products
Olympic Mountain Range to the west and twenty- manufacturing, and food and beverage processing
mile long Lake Washington and the (‘ascade Mountain plants. The Renton plant of Boeing; the Pacific Car
Range to the east. First settlemen t inn Seattle was tn and Foundry Company, a large steel foundry which
I 851 . 52 , and the city was incorporated in 1 869 , but a lso builds tractors , truc ks , and busses; and Gladding,
population remained below 3,600 until the coming of Mchean and Company, w hich molds and t’ires c lay
the rai lroads after 1884. In June 1889 , the business products , are wit hin the city limits of Renton.
district was wiped out by fire but immediate ly rebuilt Incorporated in 1901 , the city had , by 1940, a
and a year later population was over 40,000 . Within population of 16 ,039, and by 1967 . 23 .066. Projec-
twenty years . as a result of the 1897 Alaska Gold tion for 19 70 is 35 ,000 with principa l growth factors
Rush and tO° ( 909 A laska-Yukon-Pacifi c Exposition being general increase in manufacturing of machinery
ins Seattle . ~,opulation exceeded 235 .000. Further and railroad freight cars and continued expansion of
growth was generated by the opening of t he Panama Boeing Aircraft facilities.
(‘anal in 1915 and the completion of the Lake
Was hington Ship Canal and h iram M. Chittenden Bellevue
Locks in 191 7, events which assisted in making The city of Bellevue is in King County east 1)1’
Seattle a major U.S. port. Lake Washington and connects to Seattle on its west

Seatt le has many assets ; it is the gateway to the by two four-lane floating bridges. Originally a smal l
shortest route of’ travel from continental United trading center for berry farmers and vineyardists .
States to the Orient . its harbor can accommodate Bellevue was incorporated in 1953 and is now a
most shipping demands, it has four Iranscontinental fast-growing suburban residential community.
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Factors which have contributed to the growth cast sh ore of Lake Washingt on north of Bellevue and
expansion include the completion of Lake Washing- two miles from Seattle via the I~vergreen I’loating
ton Floating Bridge in 1941; the removal of bridge Bridge. The site was orig inally settled in 1872 and the
to lls in 1949: the opening of Evergreen Point Floating towns tounded in 1887 by Peter Kirk , who planneJ
Bridge in 1963 : and the general post-war continuing t he city as a manufacturing ce iitc r and operated an
growt h of the Seattle Metropolitan area. Bellevue’s iron and steel foundry there until 1891 , Incorporated
population in 1950 was 2,500; by 1960 , it had in 1905 , Kirkland is today chiefly a market center for
increased to 12 ,366; and in 1967 was 22 ,000. the surTounthng area and a suburban residential city

A third Lake Washington floating bridge is tor Seattle wor kers . From a l95() population of
presently being planned by the State to serve the 4,7 13 . the city had grown in 1967 to 7,500, a
general area. substantial increase though less sizable than other

area towns. In April ( 968 the city t i t ’ Houghton was

Mercer Island City consolidated wit h Kirkland adding 3 .630 and giving

The city of Mercer Island on Mercer Island , Kirkland a total 1967 population of 11 ,130,
which is located in Lake Washington between Seatt le
and Bellevue and connected to t hem by the floating Redmond
bridge system , is a rapidly growing residential suburb The city of Redmond . located iii King County
which was incorporated in 1 960 with 12 .693 resi- east of Seattle and Lake Washington , has grown from
dents: the 1967 population was 16 ,500. its 573 residents of 1950 , to 6 .11 3 residents in 1967 ,

Incorporated in 19 12 . the city has evolved from a
Auburn town whose economy was derived from logging

The city of Auburn is in south King (‘ounty sawmills and the products u t  the surrounding farm
between Seattle and Tacoma. Settled by pioneers j~ and dairy country to a town whose population is
185 5 . the area was platted in 1886 as Slaughter and economica lly linked to Seattle and its suburbs. Also
incorporated as Auburn in 1914 , The city is the in 1962 , Redmond annexed an industrial park area
freight termina l for Northern Pacific Railroad and a between its boundaries and Bellevue.
stop on three other major transcontinental lines.
making railroads the city ’s major industry. Ot her Bothell
industries include wood and food products and The city of Bothell , situated on t he Sammamish
Federa l Aviation Agency Air Traffic Control Center , River near the northern end of Lake Washington .was

The population of Auburn in 1950 was 6 ,497 and in settled by t he Bothell family in 1886 and incorpora-
196 7, it was 17 ,092 . considerabl y ahead of predic- ted ins 1909. Today it is both a farm trad ing center
tions. The new Boeing plant , ta king ove r part of an and residential suburb of Seattle with a 1967 popula-
old army supply depot , is a chief factor in recent tion of ’ 4.102 . a 3.000 increase ove r the 1950
growth spurt . population.

Kent Medina
The city of Kent , located in the Green River l’hc city of Medina is adjacent to Bellevue on

Valley about IS miles south of Seattle . was first the east shore of Lake Washington. Alt hough platted
sett led in 1853 and incorporated in 1890 . It remains in 1914 , Medina was not incorporated until 195’S and
a shipping, canning, and processing center f’or t he it to day chiefly a residential suburb or Seattle with a
berry, dairy, and truck garden crops of t he Valley 1967 population of 3.272.
snapheans and cabbage being the two largest crops
Kent ’s population in 1950 was 3 ,278 and in 1967 . luaquah
l4 .0(~~, a considerab le amount of growt h from The city of Issaquah is in the Sammamish
Seatt le spillover. It is rapidly becoming an industrial Valley at the southeast end of Lake Sammamish.
center as well . with recent growt h keyed to establish- Incorporated as Gilman in 1892 , and as lssaquah in
ment of the Boeing Space (‘enter. 1899 , the town was originally founded primarily for

coal mining and lumbering. hut today serves as a
Kirkland trading center for the valley and a market for the

The city of Kirkland is in King County on the area ’s poultry and dairy products A 1950 population
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of ’ 950 had swe lled to 3.526 by 1967 . This corn - T RANSPORTATI ON
munitv is also experiencing growth based ons “the
flight to suburbia.” Rail The Cedar-Green Basins is served li~ the

Great Northern , Northern Pacific and the Milwaukie
Des Moines Railroads.

The c u r  of Des Moines , located on Puget Highways Major highways are U.S. Highway
Sound south of Seattle . was sett led first in the 1870’s 99 (Interstate 5) runn ing  from south to north . U.S.
developed in 1889 , hut not incorporated until 19 59 , 10 (Interstate 90) running east and west , and State
A limited amount of poultry raising and berry Highway 5 16 running east arid west. Numerous
cultivation exists. Des Moines had a 1960 population secondary State highways, city highways and county
of 1 ,987 and a 1967 population of 3,665. highways cover t he western portion of the basin

Airways - Seattle- Tacoma and Boeing airt’ields

Enumc law provide commercial air t’acilities for the basins, wit h a
The city of Enumclaw . locate d in the Cascade number of small air fields providing local needs.

foothills east of Tacoma , is a gateway to the Chinook Navigation - The port of Seattle provides the
and Naches Passes and the recreation areas of’ Mt. major port for the Study Area. Commercial naviga-
Rainier and Snoqualmie National Forest . Enumclaw tion can trave l 5 miles up the Duwamish River and as
was incorporated in 1913 and lumber and dairy far as Lake Was hington via the Hiram NI. Chittenden

Locks.industry and tourist and farm trade make up the chief
sources of income. The city ’s population has not
increased as greatl y as most ot her cities in King LAND USE CHARACTERISTICS
County. The 1950 population was 2 ,789 and t he
1967 population 3,925. There are 704 ,168 acres of’ land within the

Cedar-Green BasinTs and 38 ,838 acres of inland water.
Tukwi la Table 7-3 t contains the figures showing the various

The city of Tukwila is south of Seattle on the amounts of major land use acreages within the Basins .
Duwamish River. Settled in 1850 and incorporated in Figures 7-26 A & B portrays the land use for
1908 , Tukwila has been a residential suburb but is the Cedar-Green River Basins. The map amply shows
current ly attracting industry to the 375-acre indus- that this area is the population center , and the major
trial site opened in 1961 . The population in 1950 was location of intensive land use for the entire Study
800, and by 1967 . 2,325 . Area.

Other incorporated places are: Intensive Land Use
Clyde Hill, incorporated in 1953 , with a 1967 At the present time (1967) intensive land uses

population c-f 2 .839 . occupy some 166,401 acr es or 23 ,t~ percent of the
Black Diamond , incorporated in 1959 , wit h a Basins’ land area , which is the greatest amount of

1 967 population of I ,034. intensive land use within any basin. Although the
Algona , incorporated in 1955 , with a 1967 intensive land use is extensive in the Seattle metro-

population of 1 ,286. politan area and along the Sound. a few intensive uses
Pacific . incorporated in 1909, with a 1967 will be found at scattered locations throughout the

population of 1 ,818. Basins. The following list contains the land use figures
Normandy Park , incorporated in 1953 , with a for the intensive land use subgroups.

1967 population of 3 ,870.
Beaux Arts , incorporated in 1953 , wit h a 1967 Urban

population of 375. Railroads Roadways Airports (Built-up) Total
Mercer Island Town , incorporated in 1960,

wit h a 1967 population of 825. 3,051 9 ,297 2 ,503 151550 166 ,401

Unincor porated place s include Eastgate , Holly-
wood , Woodinv ille , Preston , Map le Valley , Palmer, Rural Nonagricu ltural
and Cedar Falls. Many of the land uses classified within the
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Rural N Iiiagriculi itia l ca iL ’i~ors ale simulan in char - Seatt le , the nsunnerous smaller inco rporated eons-
acter aiid of ten .iss ~ e iatcd wit ii or t lie fore ruuu iiers of nnunit es and a large amou lit of unincorpu irated
intensive land use . ‘I lie fol low m ug list shows the territory. Potential for developnien t of addit ioiia I
aci eages in t iit ’ severa l subgroups of tI ne Rural intensive uses in t h e  (‘edar-CrL-ei i Bas ins is highly
Non agri c ultu ral ca iL’guIi ‘ coussiderabl e due to the large ami)unt of acreage

available in t he  h interland areas and the g ut tw t l i  and
Run,ul Riv e i Fa rn istead s development pressur es generated by the Seattle urban

Nti ista rm ‘u~u as h (farm comp lex. A signsificant amount of t he existing agricul-
Residences Tidelands Thiies rears ) Total tural land will be rep laced by various intensive land

uses in the tut ure , just as it has in the immediate past .
29 ,952 429 S~ 7 3,427 34 ,345

Land Ownership PRESENT AND FUTURE NEEDS
Of the total land aiea ( 704 ,168 .icres) in the

(‘edar-Green Basi nis . 53 .2 percent is iii private oWnit’y- The (‘edar-Green River Basins are the popula-
ship. 23 ( 1 peiceni t iii private corporate owners h ip, t ion . industrial , commercial and residential centers of
10. 2 percent inn i’edcral ownership. 4 1 percent ni the Puget Sound Area. In 1967 , over half of tine
State ownership. and 9 5  perct’iit in local government entire population of the Puget Sound Area resided in
ownership. The hulk ti f the private corporate . Federal the Cedar-Green Basins. Present trends point to a

and State ownerships are forested areas ins the Basins, continued expansion in population, industry , new

Land areas owned by local governments (city, county commercial facilities, and a wide range of various
and special districts ) are largely located in the western types of residential developments.
half of the Basins. These land areas are mainly related The intensive land use within the Cedar-Green
to an intensive use consisting of streets , facilities , Basins presently occupies 21 percent of the total land
local parks and sinnilar areas. Other (nonforest) area within tine Basin s. This wil l  increase to over 43
private owi iers inips are a lso located primari ly in the percent of the total land area of tine Basins by the
western halt of the Basins and consist mainly of year 2020. The density pattern will increase from its
intensivel~ used land areas , present 5.85 persons per acre to approximately 16.0

persons per acre at the end of the plan period.
The Basins are the transportation s huh of the

TRENDS AND POTENTIALS area , with a harbor that caii accumodate most
shipping demands , plus tour transcon nt innenta l railroad

Intensive land use in the Cedar-Green s Basins terminals and two airports. Tine leading industries are
amounts to some I t’7 .000 acres. Th is area equals aircraft construction , ttnud products , shipbuilding.
slightl~ over sevcii (7) towns hips and acc ou iuts for 2 1 lumber arid wood products , fabricated metals , plus a
percent of the total Basins ’ a rea ,  Intensive land host of o t h e r  inidustries . These industries , with
requirements are presently being tilled within a large possibly tine exception of lunnher arid wood products .
area north , sout h atid east of tine city tf Seattle. are expected to gtow and expand as tIne population
There us presently a large amount of suburban type gi tu w s . or vice versa .
development occurring in thus area , both within arid A large annuuint tif ind ustr ial development is
outs i de (i f f l i t’ unuc ui rp(ura ted places. Recent in dustrial pruljeL-tL’d in t he no rt husses t and south wes t se:II ,is (if
developments in t h e  n orthwest and the southwest t ine Bas inis. A major industrial cor ridor is expected to
sectors of tine Basins have enneouraged a significant occupy tine Green River Valley area between tIne cif~amount itt new devehipmernt in the area between of Seattle and Sununner-Puyallup in Pierce Uoun ntv -

Seattle and 1’.verett , and in t h e  area between Seattle Prese intl y, this va lley has a lnigii degnee ol flood
anid I aconna Wit h in the ( edau- ( reeis [tasiins t h ere  are pnotectu on nnakurng a desirable place fo r new inndust rial
approximat e ly twenty- two (22 ) townships coinnp nisuii g ex painsion. l’very ef for t  should he made to assure t h is
some 507 ,00(1 acres considered most likel y to ueceive land is m eld f~ r indusi Ij  development. A n~ residenn-
pressure for intensive development . These towoshnips tt al development shout he relegated to the hillsides
are located in the western tl iut d of tine Basins m i d  stirr inuind ing tine niv~r v.uiley. Also , am e f f o r t  sinould he
include the present Seattle urhamn area t he c ity of made to provide a recreational corridor along tine
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en it ure river as it travels through the valley. The Vashoi i Island it appears that at 16 pers t i i s pen me re ,
industrial developnsernt in f lue rive r valley has replaced ann additio n al 65 ,000 acr es ‘f land will he needed fm i
a large am ount of agriculture lands in the past , annd fulfill tine demands for un lens ive land use . linus . is in
t Ins tre n d will continue througin the planning period, the oilier basins , a highly se lect ive proLess of des1 ’ km p-

T he Howard A. Hanson Dam project , coup led ment should take place s t m  that the least alnoun ut ot
ss it h n tine soil drainage projects now underway by the connfl ict takes place between tIne va niim us land uses.
Soil (‘t’rnservat ion Service in the Green River Valley Figure 7~30 A annd B portra ys tine gei te ral ized land use
above Auburn will provide a high degree of flood pattern (

~
‘2 ) for the (‘edar- (;reen Basins for tine year

control to tinis upper portion of the river and va lley. 2020 whicln assumes a cross-Sound brid ge. With t h i s
thi ns increasing i ts potential use as highly productive pattern an additiona l 56 500 acres of land will he
agricu ltural land. The Dam project will also increase required fur intensive purposes by the year 2020 , to

recreationu potentials in tine River Basin. Proper land accommoda te a population to 3 ,619 .900. The C edar-
use controls must be forthcoming at the time the Green River Basins will , by the year 2020 . he the
improvements are made in the upper river valley, so central portion of a large metropolitan are a , the solid
as to assure that this valley will remain open to development of ’ iustensuv e land use (rum north itt ’
agricultural pursuits. Everett to south of Tacoma. “Regional” or basin h~

Past investigations show t hat there are approxi- basin coordination in planning and development must
mate ly 507 ,000 acres of land considered likely to take place at all levels of government , and with tine
rece ise press murc ton intensive land use development private sector to provide assurance tlnan this are , will
h~ ftc sear 2020. Without a cross-Sound bridge to continue to be a desirable place to live .
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PUYALLUP BASIN

~~~ 
elude the White River , C arbon River , and South

WA Ifl~~0tON Prairie Creek. Other small tributaries to the system
include the Greenwater , Clearwater , and Mowich

?“— ~ -.AL._j  Rivers ; Hylebos , Voig int . and (‘hambers Creeks.

Population
F ~~~~~~~~~~~~ ~~, The population of the Basin in 11)67 was
‘? “sd 

349 .800 persons. This population is primarily located
51 in t he Tacoma metropolitan area in the western

portion of tine Basin. Projections show that the
population wil l grow to 449 ,800 by 1 980 , 72 1 ,000
by 2000 and 1 ,157 ,700 by the year 2020. The new
growth will ta ke place adjacent to t he existing areas
of development

Land Use
The primary land use in the Puyallup Basin . as

it is in all basins in the Puget Sound Study Area. us
forests and associated land whic h cover over 7~ ’3 of

The Puyallup Basin , located in the central the total land in the Basin. The other two major uses ,
sect o r  us the third largest Basin in the Puget Sound crop lands and intensive or built-up land uses occupy
Area and includes the Tacoma metropolitan area . The 5% and 1 27g. respectively. Table 7.40 shows the
greater portion of the drainage area is in Pierce tabulation of present land use within the Basin.
County wit h a comparatively small area in King Figure 7- 3 1 , the generaIi-~red land use map of the
County. The total hydrologic area is 770,347 acres. Puyallup Basin , portrays the land areas occupied by
The principal tributaries to the Puyallup River in- each of tine major uses.

TABL E 7-40, Land use in Puyallup Basin (acres)1

Rural Total Area
Map Crop- Range- Total Non~ Built-Up Fresh Land and
No. Watershed land land Fore~t 2 Agr icultural Areas Water Fres h Water

7 1  White River 15 ,676 378 285,850 4.989 7,246 5,582 319,721
7 2  Carbon River 1 ,376 90 84,702 684 738 705 88,295
7-3 Puy attup R iver 11 ,856 1 , 135 133 ,749 8,072 14 ,011 2,008 170.831
7•4 South Prairie Creek 2,492 175 52 ,336 560 413 101 56.077

Total Puyatiup R iver 31 ,400 1 , 778 556 ,637 14 .305 22 ,408 8,396 634 ,924

0-38 Hy iesbos Creek 1,281 117 7,239 915 6,388 263 16,263
0-39 Wapato Creek 1,699 20 829 1,408 2 ,451 100 6,507
0.40 Fort Lewis Tacom a 2,473 3 708 28.634 9,101 66,199 2,538 112 ,653

101am Pacific Drainages 5,453 3,905 36 ,702 11 ,424 75,038 2,901 135 ,423

PuyaIlu p B.sin 36,853 5,683 593,339 25, 729 97,446 11,297 770,347

1 Unaduusned measurementS , 1966, for Pugen Sound Area Stu dy.

2 Figures inctude nonforested land cort rtonly assocmated with foresi areas
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A G R I C U L T U R E

PRESENT STATUS AND mercial shrubs , amid inerhs have su perseded daury uing as
POTENTIAL the nim ist nnnl po r taun t product mn tine tarn iu nig iuid ust r ~’

Poultry . benn y amid vegetable prt ’duc ton make up an
T h e  Puu~ .illup Bas iii is  located large ly i i i  Puerce important segnn neiit of tine Puyallup I3a sum n inndustr ~ -

Counts . .ilth mm ug h ten percenit (if tIne Basin is located Total value im t farnn production is oven S 13 mt lluot i
in stiu t h e m  Kuing Counts . annually -

The western half of this Basin h a s  ex tensive Forest products consti tute one of the prime
alluvial f lats annd grave lly terraces graduating into a iest mu rc e s of tine A rea .  wi t in several large sawmills and
large area of rugged isiununtainnous terrai m n , iniciuding wood pulp producinng mills being located in the Basin.
Monunit Rai m nie m inn tine ea st .

Of the total amid area of 751) ,() 5() acres u n  tIne Flooding
Basin , th ose lands outside tine national forests and ( ‘ l innauuc co m nd i tm on s induce onne t ltuu nd’produc unig
parks have been nnapped by a nsediumn- intensi ty soil season annually , in the fall tin wint er as tine result of
sunvey . L.ands within the nationnal forest and park excessive precipitation. With the cmm mp letton tt t the
boundaries have heemn nnapped by a low-unte nnsity soil Mud Mountaun 1)am, overban k flooding by the White
survey suitable for reconnaissance use . Of the River and the lower Puyallup River is suh stamn tia ll~
454 .209 acres mapped wi th tine medium-intensity soil eliminated. Flooding from the upper Puyallup River
survey, near ly 2~ -I.Q00 acres are classified in Land and from minor tributaries is still a major problem. In
t.’ se (‘apa hul itv (‘lasses II t hroug h VI. manny areas , water  is trapped by topograp hic detail

These 284 .000 acres of land have tine greatest until it ca n seep into tine soil. Excessive rainfall causes
potential for development: i.e.. changed use or similar flooding conditions , as well as swamp inng of

improvement in use . Land Use Capability (‘lasses II, the soil.
I l l , and IV are suited for eitbner crop iand or turban
uses , and Class VI h a s  potenntiai for urban develop- Drainage
menu s . A general discussion of the purpose s and

Tine Puyallup River is one of tine larger river problems of establishing drainage is contained inn
systems in tine Puget Sound Area . It drains an area of Appenndix XIV , Watershed Management. Principles
992 square miles . The principal tributaries are tine and conditions discussed therein app ly to tine
White River and tine (‘ar hon River . Coastal waters Puyallup Basin and need not he repeated here.
dna u nn 2 12 square miles , and empty direct ly into Puget
Stiund. Tine Puyallup Bas um n as a w h ole drau nns 1 ,204 Watersh eds
square miles of terr i tory.  Sevens waters h ed areas requiring solutions to

The Puyallup Basin provides tine fiftin largest problems or developmennt to achnieve pote mntia l pro-
valley s~ stem in the Puget Sound Area. The system ductiv ity of tine Basirn are shownn on the Land Use
inc inudes m any f lound anid drainage problem areas Map (Figure 7-31 ) and the Land Capabili ty Map
winuc bn nequire correct ive measures before t h eir poten- (Figure 7-32)
tma l can be attained. Tine lower flood plains contains The White River watershed (7- I) along witin tine
about 27 .000 acres mi t level or gently undulating Puyallup River watershed (7-3) contaitu 75 percent of
hottoni lands . South tnt  Tacoma . tine land becomes t h e  crop laund and 7 1 percent nsf tIne forest lamnd in tine
relatively leve l, and problems with winter flooding Puyallup Basin. Of t h is forest land , a lmost 60 percent
l’requnenn t ly occur. T u e ea s ter m n reacines of the Basin is u n  eitiner Snnoqualnnie Nationnal Forest or Moumst
con tain steep. nnounntain nntus valleys wutin turbulent Ralunier Nationnal Park . Agriculture will continue to he
streams. importa mnt in the Winite River watershed. In tine

Puyallup River watershed , it is likel y t h at innannv acres
Production of farm lamnd will become urban ized. Both watersheds

Farm unu? and forestry are two mit the maim users will c nnt im nue to he important forest product amid
m i t  lannd in time Basin , and t’arnnu nng is still ,u very water resource areas fnnr tine Basin.
important part of its econtuunl y. In tine last few years , The Carbon River waters lned (7-2) annd South
specialty crops such as bulbs , flower pla m n us . conn- Prairie (‘reek watersh ed (7.4) are almost emntire ly
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forested with a large percentage of the area being in profile drainage. Proposed solutions for these condi-
Mount Rainnier National Park and Snoqualnsie tions are summarized in the Puget Sound Area section
National Forest. There is more emphasis upon crop- of this Appendix under “Means to Satisfy Needs ,”
land in the Sout h Prairie Creek waters hed than in the and are discussed in more detail in Appendix XIV ,
Carbon River waters hed, but there is a very small Watershed Management.
annount of cropland or urbanization in either water-
shed. Potential use lies largely in forest products. Tables

Hylebos Creek watershed (0.38) and Wapato Generalized land use in the Puyallup Basin is
Creek watershed (0-39) discharge directly into Corn- shown in Table 7-40. The following tables are to
mencement Bay. They have little cropland or forest indicate the potential development possible within
land. Urbanization is important at the present time , acceptab le land use standards.
and is likely to be the potential development of the Table 7-4 1 shows the relative importance of
future. groups of crops within the farming sector of agricul.

Fort Lewis-Tacoma watershed (0-40) contains ture at the basin level. Data from the 1964 Census of
the cities of Tacoma , Steilacoom, Lakewood, Park- Agriculture were expanded to agree with measured
land , Spanaway. and a considerab le portion of Fort acreages for this table.
Lewis. Over 75 percent of the urbanized area of the Table 7-42 shows the number of acres in each
Basin is in this watershed. Potential use would seem capability class , subclass, and unit , by waters heds, in
to be further urbanization and continued use of Fort the Puyallup Basin. This table can be used with the
Lewis as a milntary installation, description of capability units to estimate the poten-

Many of the farm lands mentioned above have tial for development.
common problems of flooding and a need for soil

TABLE 7-41. Distribution and value of production by crops in Puyallup Basin

Croptand Crop land Percent of
This Use This Use Percent Vatue of Vatue

Land Use (Census)1 (Ex panded) This Use Production This Use
(acres) (acres) (percent) (doliars) (percent)

Smelt grains 135 199 .54 9.603 .16
Fietd crops 76 112 .30 33,437 .57
Vegetables 1,469 2, 164 5.87 464,413 7.85
Berries 852 1 , 256 3.41 1,292, 785 21 .86
Nursery products 740 1,091 2.96 1,903,009 32.18
Croptand not used 1,968 2,901 7.87 -.

Sub -Totat 5,240 7,723 20.95 3,703.247 62.62

Hay 5, 746 8,468 22.98 396,921 6.71
Hay aftermath -- -‘ -- 234.993 397

Sub-Total 5,746 8.468 22.98 631 ,914 10.68

Sh ag. (gr ass) 1,255 1 ,849 5.02 122 ,505 2.07
Grass aftermath -- .- -- 51,361 .87

Sub .Totat 1,255 1 ,849 5.02 173 ,866 2.94

Silage (corn l fodder 219 322 .87 21 ,332 .36
Pasture (croptand) 12,547 18 ,491 50.18 1,383,987 23 40

Sub-Total 19,761 29,130 79.05 2,211 .099 37.38

Total 25,007 36.853 100.00 5,914 ,346 100.00

1 Figures by cou nties from 1964 Census of Ag riculture were disaggregated to Basins on basis of 1966 measured acreages.
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TABLE 7-42. Land capability units in Puyaflup Bas in (acres)~
Capabitimy WATERSH EDS

Units2 1 1 7.2 7.3 7-4 0-38 0.39 0.40 Totat

l t w s O2 20 40 60
II w s O3 3,927 274 8,572 12 1,204 2,322 3,553 19,864
t l ws O4 838 15 117 95 90 22 27 1,204
l t w m O6 1, 291 30 394 85 354 10 861 3,025
ii ws O9 326 1,083 1,269 92 2,770

ml Totat 6,382 1,402 10,352 284 1,668 2,394 4,441 26.973

l i t  ewOl 33 780 100 502 762 2,177
01 we 17 3,203 7,848 227 334 444 5,359 17 ,415
i l l  ws Ol 430 50 483 963
il l ws OJ 72 1”
l l i w s O5 65 3 3 71
i t t  ws O8 8 143 10 1 23 185
I t t  ws O9 180 198 309 46 123 22 91 969
iii we 10 10,709 2 530 1,663 34 2 470 13.410
Ii ws 12 2,453 1 ,414 670 35 4,572

I t t  Totat 17 ,153 200 11 ,077 3,202 994 468 6,740 39,834

lV ew O3 45 10 8, 180 8,235
lV ew l2 21 49 136 315 521
lVe w l4 90 4,181 9,342 1,998 44 15,655
tVew 22 12,317 105 6,194 986 8,818 1,040 10,615 40,075
lVe s O9 35 35

lV w s Ol 25 117 10 35 85 10 282
lV ws O2 442 172 2,390 4 5 50 3,063
tVws OS 27 18 38 8 19 110
t V w s O6 138 72 1.164 68 608 767 1, 120 4 ,531
l V w s O9 11 10 315 35 11 465 853
IV ws 10 352 8 105 28 493
t V w s l l  58 58
tV so Ol 1,039 1 , 539 400 206 3, 184
tVso lO 10 7 5 46.313 46.335
IV so l2 1 1
iS se 05 216 689 2,902 510 223 215 4 ,155
tVse l3 199 199

IV Total 15 ,476 6,820 23.009 3,927 9,936 1,971 67 .252 128,391

t t . IV  Total 39,011 8,422 44 ,438 7,413 12 ,598 4,833 78,433 195,148

1 Unadjusted measurements , 1966, for Puget Sound Area Study based on Nationet Cooperative Soil Survey maps. Does not
include tend within national forest and park boundaries.
2 See Exhibit I for descri ption of capabitity units.
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TABLE 7-42. Land capability units in the Puyallup Basin (in acres) 1 (cont.)

Capebiiity WATERSH EDS
Units 2 7-1 7.~ 7-3 7-4 0.38 0-39 0-40 Total

V w s 2 1  219 219

V Total 219 219

VI ew 21 2,829 1,800 2,308 2,248 382 209 2,164 11,940
Vt ew 26 428 428
VI ew 28 1,062 16 1,078
VI ci 19 519 5,977 6,931 3,298 300 54 4,786 21.865
Vt es 2O 80 5 75 160
Vt es 2 l  20 20

V I we 19 2.880 393 1,796 150 12 16 5,247
Vi so Ol 267 3, 152 3,419
VI so 12 3, 713 3.713
Vi so 18 169 65 8,986 650 291 5,914 16.675
VI so 19 323 323
VI so 21 272 272
Vi se 13 528 528
VI as 17 3, 119 2,198 7,328 2,955 597 115 6.429 22,741
V I as 21 595 595

V I Tot al 15, 766 10,433 27 ,354 9.376 1,598 378 24.099 89,004

Vil  ci 29 994 1,422 2,416
V t l  ci 36 65,342 22 ,641 42 , 510 21 ,854 1,508 516 4,876 159,247

VII ws 2Q 396 402 410 60 45 1 ,313

VII Total 65,738 23.043 43,914 21,914 1,508 516 6.343 162,976

Viii ew 39 5 109 114
V t l l  ws OO 2,520 574 964 4 4,062

V i t I  ws 23 12 20 34 332 398
V III ws 24 108 12 6 17 134 277
V It l i o OO 68 33 150 175 240 348 991 2 ,011

V II I  Total 2,708 607 1.146 185 296 680 1,240 6.862

V -V l l I  Total 84,431 34,083 72,414 31,475 3.402 1,574 31 ,682 259,061

i l -V II I  Total 123,442 42,505 116,852 38,888 16,000 6,407 110,115 454.209

1 Unadjusted measurements, 1966, for Puget Sound Area Study, based on Nationat Cooperative Soil Su rvey maps. Does not
include land within national for est and park boundaries.
2 See Exhibit 1 f~ r description of capabi lity units .
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PRESENT AND FUTURE NEEDS TABLE 7-43. Protection and development needs

Measures Needed Unit 1980 2000 2020Urban Needs —
~~~~~

Population in the Puyallup Basin will increase Floodwater protection 1 acre 33.4002 33,4002 33.400
from 349 .800 in l9h7 to approximately 1 .157 ,700 Watershed protection
by 2020. based on Regional Economic Studies and rehab ut ut at io n 3 acre 39,083 37.383 35,683

Technical Committee data. At a density of six Drainage improvement acre 11 ,952 19,920 26 ,559
Irrig ation devetop ment 4 acre 8,000 10,000 25.000persons per acre , t he 123 ,175 acres presentl y in Water for irrigation 5 ac ft .  18,960 23,700 59,250

intensive and rural nonagricultural use could provide
amp le acreage for new intensive development to the A total of 66,171 acres in the Puya ltup Basin are sub iect to
year 1980 without erncroaclnment onto the crop lands flooding. Only the amount of croptand needing protection
of the Basinn . In order to hold the dennsity per acre to throu gh 2020 has been evatuated here.
six , an additiona l 400 acres must be added in the 2 Inc tude s 1,700 acres expected to go urban in 2000 and
period 1980- 2000, and a further increase of 74.900 3,400 acres by 2020.
acres must be added in the 2000-2020 period. 

Inctudes 5,683 acres of range land

Cropland Needs According to Appendi x V It , irrigation , there were 3,700
acres (using 8,769 acre-feet of water) irrigated in 1966.The Puyallup Basin presently has 36,853 acres Irrigation App endix projections show 6,200 acres irrigated byof crop land. A sliglnt decrease in this acreage is 1980, 11 ,200 acres by 2000, and 13,700 acres by 2020.

expected for each time period so that cropland in 
~ Based on gross diversion requirements of 2.37 acre-feet per2020 is expected to be 30,000 acres. The percent 
acre, estimated by Irri gation Committee in Appendix V II ,increases needed, by crops , for the Puget Sound Area Irrigation

are shown in Table 2-IS .

Protect ion and Development Needs MEANS TO SATISFY
Data in Table 743 shows the number of acres NEEDS

of crop land that will need protection and
development , by time periods , to meet future The program of management and development
production requirements under sustained use . for sustained use is the means by which agricultural

resource needs are met. Structural measures are of a
project type . Many Federal , State , and local entities
of government participate wit h the private sector in
developing resources.

T he program of the United States Department
of Agriculture for t he Puyallup Basin is summarized
under the topic “Program Implementation ”
immediately following Forestry . A more complete
Jescription is found in Ap pendix Xlv , Watershed
Managcment.
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F O R E S T S

PRESENT STATUS forest products industry with a high output of timber
products of all types. Of the 27 wood products plants

A nnajor portio mn of t he Puyallup Basin is forest located in the Basin . 17 are located in Tacoma , 2 in
covered. 5b3 ,0005 acres ot tine Basin , or 72’~, is Buckley. 3 in Sumner. 2 in Steilacoom , amnd one each
c lassified as forest land (Table 7-44 ). Forests are in Orting. Puyallup. and Enumclaw . By industry
located throug hout the Basin with tine heavier stands groupings there are 19 sawmills . 2 of which have
coincentra ted t t i  the central and eastern parts. Over wood preservation plants . 4 have reprocessing faci l i-
113( 10 1.) :icrr s of the total forest land is in a reserved ties . 2 have plywood plants and one manufactures
thssrli cat ion mn earl~ all of which is in Mount Rainier hardboard. The remaining 8 plants manufacture
Nat ornal Park . Resource zone classifications for the plywood and hardboard, however , t hese also have
avai lable b rett land are shown below: facilities for reprocessing arid preserving wood pro-

ducts. The forest products industry in Puyallup Basin
Area Percent of requires about 1 .400 ,000 board feet of material per

Zone (acres) Tota l day. When market conditi omns warrant additional
shifts at the largest plant in Tacoma the raw material

Woodland and Wood lot 52 ,530 1 2 need increases by over one-half million board feet.
Principal Forest 364 .500 81 Problems affecting forest land management in
Upper Forest 30 ,320 7 this Basin are described in general terms in the
Suba lpine I ,800 0 chapter on the Puget Sound Area. Unstable terrain in

the steepe r glaciated section of the eastern part of
Total available 449,150 100 Puyallup Basin calls for intensive study and planning

in development of access roads and logging systems.
The Puyallup Basin contains over 442,000 acres The forest products industry has the customar~,

ol cornnnercia l forest land capable of producing crops prob lems inherent with market trends and plant
of industrial wood. The sawtimber inventory sup- modernization.
ported on these lands is 9.2 billion board feet ,
International ~-inch Rule (Table 745). This area and PRESENT AND FUTURE NEEDS
volume represents 8.8~ of t he Puget Sound Area ’s AND
commercial forest land and 9 .0% of the sawtimber MEANS TO SATISFY NEEDS
volume. Private forest lands , located primarily in the
central and western part of t he Basin , contain some No determination of the demand for wood
293,860 acres. This is divided into 240,650 acres in products is made specifically for the Puyallup Basin.
large ownerships (corporate), 680 acr~s in medium The nature of the forest products industries , particu-
su ed owmners hips, and 52,530 acres i small owner- Iarly the relative ease of log transportation between
ships. Public ownerships contain I4t~.200 acres of the basins , would make such a determination rather
commercial forest . This is divided into 83’ National meaningless. In addition , a specific figure would
For est. 9~ ot her Federal land , 8~f State and County, imply that a production goal was established for the
and negligible announts of Indian and municipal lands. basin , which is not the case . Production goals are

Tine PuyaHup Basin supports a well-established established for the Puget Sound Area as a whole , with
t he assumption that considerable shift s in production
between the basins will occur, depending upon theDoes not include nonfores ted lands commonly associated

with forest areas actual pattern of industrial and land use development.
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TABLE 7-44 . Puyalt up Basin—Area of forest land , in acres , by ownership and type.

Availabie

State Total Total
Cover Typ e National Other & Mun i- Avail- Unavaii~ A vail &

of Land Class Forest Federal County cipa l Indian Private able able Unava it ,

Douglas-fur
seedlings and saplings 290 - 20 30 23,140 23,480 1,060 24,540
potetimber 4.490 1,080 2.520 240 130 38,280 46.740 2,840 49,580
smait young growth saw tu mber 11 ,560 1,080 - 130 100 24,340 37 ,210 8.210 45 ,420
old growth and large

young growth sawtimber 22.920 8,660 90 10 26 ,340 58.020 10,690 68, 710

True fir - mountain hemlock
seedlings and sap lings 1,420 - - 10 - 1,430 1,770 3,200
poletimber 2.150 -. .. ‘- - .  -- 2, 150 2.140 4.290
smell sawtimber 9.770 -- - -  -. -- 2,390 12 , 160 11 ,410 23,570
large sawlimber 12,000 -- - 170 -- 2,410 14.580 13,910 28,490

Western hemlock
seedlings and saplings 2,360 -. 2.450 70 -- 32.470 37 ,350 620 37 ,970
poletimber 1,860 -- 2,180 30 -~ 16,270 20,340 430 20,770
small sawtumber 13,070 --  2,730 20 - 24 ,240 40,060 3,240 43,300
large sawtumber 34.830 -- --  30 - -  23.230 58.090 7,920 66,010

Western redcedar
seedlings and saplings 1,140 -. --  -- -. -. 1 , 140 -. 1 ,140
poletumber -- - -  -- - 2,320 2,320 -- 2,320
small sawtimber 570 -- -. -. 20 3,490 4,080 10 4,090
large sawtimber -- -- -- 20 - -  3,430 3,450 -- 3,450

Lodgepole pine
small sawnimber 280 ~

- - - -- 10 -- 290 290

Western white pine
potetimber 440 .- .. -, .- -- 440 - -  440
small sawtimber 570 -- .. -- -- 570 - 570
large sawtimber 290 -. - -- -- - 290 -- 290

SUBTOTAL , so ft woo ds 120,010 10.820 9,880 830 300 222,350 364 ,190 64,250 428,440

Hardwoods
seedlings and sapling s .‘ -- -. 30 8.060 8.090 10 8.100
potetumber -- -. 1,250 120 320 33,360 35.050 330 35,380
small sawtimber -- 2,170 -- 10 250 25,450 27 ,880 250 28,130
large sawtimber -- - --  -- 10 1 , 150 1 .160 -- 1 , 160

SUBTOTAL , hardwoods - ~,170 1,250 130 610 68,020 72,180 590 72,770

Nonstocked
cutover 2,280 - - -  20 -. 3,490 5,790 5,790
deforested by f i r e  .. .. .. .. -. .. . 2,080 2,080

SUBTOTAL , nonsto ck ed 2,280 - 20 -. 3,490 5.790 2,080 7,870

TOTAL , productive land 122,290 12,990 11 , 130 980 910 293.860 442.160 66,920 509,080

Subalpine 1,610 . - - - -- 190 1,800 34,760 36.560
Noncommercial , rock y 4,590 . -. 20 - -  580 5, 190 12 ,170 17,360

TOTAL unproductive land 6,200 - 20 -- 770 6,990 46.930 53,970

TOTAL . alt fores ted land 128,490 12,990 11,130 1,000 910 294 ,630 449.150 113 .850 563,000
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TABLE 7-45. Puyallup Basin—Volume of sawtimber and growing stock , by ownership on productive forest
land

Available
Sia le Total Total

National Other & Mu nu Av ail  Unav ai l Avail &
Speciw or Group Forest F ed,cai County cipal Indian Priv ate able able Unavail

Sawtimber Thouiand boar d teat .
Internat io nal ‘. inch Rule

Doug iss Iur
small $aw tumb er 175.810 16,880 3,700 2, 360 1 . 370 403. 110 603 .230 128 .380 73n .610
large sawtimbef 1 , 258.590 404 ,320 3. 710 5, 180 600 1,405.970 3. 078 , 320 523.530 360 1.850

T r ue f i, mountain hamlock
small sawtimber 177 ,400 . - 38 ,810 21 1 .210 184,380 395,590
large sawt imber 741 . 830 - 9,220 142 .g n O 893 ,960 696 ,640 1 . 590 ,600

Western hemlock
small sawlumber 197 , 390 38.490 410 387 .930 624 ,220 52, 180 676 .400
large sawtimber 1 .828. 760 - 3. tv iC 1,710 - 1 212 .790 3 .047 , 210 395 .360 3,442 ,510

Western redcedar
small sawtimber 12 . 230 460 57 ,940 70,630 220 70,850
targe sawtimber 570 .. 212 . 750 214 ,350 - 214 .350

Other soft w ood spec ies
small sawtimt*r 14 .100 . .- 70 14 . 170 14 . 170

large sawtimber 15,100 - - . 15,100 
- 

. 15 ,100

SUBTOTAL , sot twood~ 4 ,416 ,730 421 ,200 49,850 19.960 2,500 3,862, 160 8. 772 ,400 1.980,690 10,753 .090

I-fscdwoods

small sawt.mber ‘ 17 ,430 1,260 190 2,880 282.030 303.790 2,790 306.580
large sawtumber . 1,260 100 800 69,620 71 , 780 270 72 .050

SUBTOTAL , hardwoods .-  17 .430 2.520 290 3.680 351 .650 375.570 3.060 378 ,630

TOTAL SAWT IMB ER
all species 4,416, 730 438,630 52.370 20,250 6.180 4 .213 ,810 9, 147 .970 1 ,983,750 11 . 131 , 720

Grow ing Stock -
Million Cubic Fast

Dougias t ir 261.3 76.7 13  1.4 04 329 5 670.6 1188 789 4
True fur mountain hsmlpck 165 4 .- “ I 7 32.9 200 0 159.4 359 4
Western hemlock 394 .8 -‘  83 04 3119 715.4 872 802 6
Other softwood species 16.6 - -  0.4 02 107 2 124. 4 0.1 124.5

SUBTOTAL , softwoods 8381 76.7 9.6 3.9 0.6 781.5 1 , 7104 365.5 2,075 9

Hardwoods 69  1.0 0.1 1.5 139.0 148.5 1 2 149 7

TOTAL growing stock ,
all species 838 1 836 10.6 40  21  9217 5 1 858.9 366 7 2,225.6
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For sake of hasm mn compar ison , however , there is PROGRAM IMPLEMENT AT ION
sonic va lue on silow ing the percentage of demand that AGRICULTURE AND FOR ESTS
may he supplied by the Puyallup Basin tn the future.
In 2020 . the Puyallup Basin is expected to contain In order to adequatel y provide for the needs of
about 0 of tine coniniercial forest land in the Puget the Puyallup Basin , as set fort h in the previous pages .
Sound Ar ea. The percentage in earlier periods IS the following plan has been deve loped. It is multi-
slightly liis~.er . It is . t h ere fo re , assumed tlnat the Basin purpose in nature and will provide for floodwater
wtl l supply approximatel y 9”~ of tine total wood dannage prevention , waters hed protection and rehahil-
products demand in the luture. itatio n , drainage improvement , and irrigation develop-

l’he ef fec t  of competing uses for forest lands is ment. Otiner nneasures provided for , include water
discussed in detail in tine section covering the Puget quality and quantity Coti lrol , recreation , and fish and
Sound Area. The estimated diversion of forest land wildlife development.
tr unn these cause s in t he Puyallup Basin is shown ‘l’his plan contains programs and projects to
below: accomp lish specific objectives of conservation and

development. They provide for tire full development
Acres Diverted of land presentl y used for farming, with approxi.

Type of Land Diversion (2020) matel y 7,00() acres of land expected to be lost to
other uses by 2020 .

Parks . Wilderness , Campgrounds , The plan is broken down into t hree time
or other Recreation Use I .740 periods: (a) early action (w u n  t i re next ten years):

Roads and Highways 11 .760 (h) near tut ure (1980-2000) : and (c) distant future
Urban-Industrial Development 41 .000 (2000-2020).
Reservoirs , Powerlmnes , and other Program measures refer to (rn-site practices

miscellaneous conversion 1 .500 which ta ke advantage of developnnents made possible
Private Land Use Reservations 10 ,000 by t he structural works of im provement , as well as

measures for watershed protection . conservation
Total 66 ,000 treatme mnt , and water management. These measures

will imnclude seeding of improved grasses and legunnes .
The current and prospective changes in the cover crop s , drainage development . to rest manage-

commercia l forest land base from all causes are given ment , and irrigation deve lopment. Total cost of t ine
below , program for t he earl y action period is $24 ,971 ,000 .

Specific measures for soil and water protection There are five early action projects described iii
are discussed in Appendix XIV , Waters hed Manage- Appendix XIV , Watershed Management. Primary agri-
ment. cultural benefits from these projects are prevent ion of

Current and projected forest area in the Puyallup Basin 1 965-202(1 (in thousand acres)

Ownership
Private Public

Otlner
Period Large Medium Small NE Federal Other Total

1965 240.7 0.7 52 .5 122.3 13.0 13 ( 1 442 .2
1 980 237,7 0.7 4 1.3 12 1 . 9 13.0 12. 7 427 .3
2000 234 .3 0.7 23.4 I 20.4 12 . 8 I 2. 4 40-I t)
2020 230.8 0.7 1.5 118 . 8 1 2.5 11 . 9 376. 2

7.158



~
)

(1I

L ‘ 
~~~~ 

LEGEND

~& / i ~ç~ ~~~~~ v NI

~ ~~‘~Ti~’’?” 
~~~~ 

~~~~~~~~ 
L

~~~~~ 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ - ~ :‘::: ~:.

‘:B
5
O:dt,,:,

N 
/~~

Ov~~~~~~~=j•\~~~ ~~~

I / 
~~~~~~~~~~ 

\~

/ 21
-s ) \ - 

N\ ? ( ~~ ~~
-
‘ 

~~

‘ 

~
‘- ‘N,

( ~~ 
/ 

S

~~ 

/
, 

~~~~~~ 

- 
-

)  I p ~, 
- 

j

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

S i n . -  ,,,

i I- - i I

P U V A L L U P  B A S I N

FORES T S

FIGURE 7-33. Forost lands in the Puy~ill1up Hasin

7-1 ‘~



f luuodim ng and drainage iniprovememnt . The live pro)ecl s I t)~~0. 2000 period and $37 .1 27 ,000 for the
ar .~ e\pt ’cte d to cost $27 I .2(11) ,iirnuall v and fu r result 21) 1)0-202 (1 period . Total ciusl of the plan is expected
in ann ual hcrret i t s  of S3,tt2 ,()0() for a henelut t’iusl ratio to he $ 1(19 .246 ,000.
of I .4 II) I - A sunnniary (If tire early action projec ts is given

Five priu le ’cls wit h all instal lat io n ~irsl of in I able 2 - 2 1 of the Puget Sound Area section on
$4 .1 (i7 (10(1 are proposed I or thu . period 1980-200(1. agricu ltu re. A presen tat l ir r l of the proposed plan .
N~’ pr i)ecls are plairt ied for a fter the e ar  2000. including agriculture , may he found in Appendix
Progrann costs are expected It, he S38 ,009 ,00() for the XIV . Watershed Management . Puvallup Basin section.

M I N E R A L S
The locations of the known mi,neral deposits in until m ow only a t ew  hundred tons is produced

the Basum n are shuowu i on Figure 7- 34. The open circle s annually. Productto n figures indicate that over 21
on t he maps indicate properties t h a t  have a record of millioir tons of coal has been produced. Reserves are
production: the dots with nunihers represent proper- estimated at 34(4 million tons.
ti es I or w hich est imates of (ire reserves have been
made. These properties also are tabulated on the Stone
pages faci n g i~ie maps arid are identified by numbers Fight stone quarri es lrave reported production.
ss hu i c t u are useu.i in the text where references are made Breakdown by rock types shows one granite . two
to given propert es. sandstone , and tive basalt quarries. Nliist of the rock

(‘oal . san d and gravel, and building stone have from the area is used for ~iprap. landscaping. and
played an important part in the mineral economy ot rubble. The W il kesiin quarrY produces oiie of ~.~as}u-
t he Puvallup Rasitn. Other minerals that are being or ington ’s most attract ive building stones . The Vi ulkeson
h ave been produced from t h e  area a re  peat . c lay, rock Is a crc ’.im to ian-c olored sandstone u t  ‘I’ ’ Puget
s ilica. copper. and go ld. Griuuip th at res i s t s  weathering (or outdoor use arid

us i t inact ive fo r in door r ises Ft us used as ruhhte ,

Sand and Gravel &ut slime . ,islrlar - ari d iurna menla l sh i n e .
Some of the largest amid best sand and .zravel F igures iou product io n of sto ne are trot available

de pi usu ts of the Puget Sound Area are in the P~i~ allup lu rr publication Reser v es are adequate lot nnani~ e a rs
Basin. The deposits near Stei lacoo m art ’ excep- at the present rate of c ilsuu m ptioti -
t u n a 1 t h ey  are high-quality gravel and are located at
ari d rear t idess .uter Much u t  the materi al produced Peat
from tire Steilacooiri deposit is barged to other parts St xtee m r peat hogs tu uta l in g (44 3 acres h ave been
ud the Pugel Sound Area. Thir tee n sand amid gravel investigated. ‘I’hre largesl one covers 250 ac res , ari d
eui nr parries are producing f ro m 14 or in ure pits. t h ree of themni cun nta i r r sp hagnum peal. Four hogs are

San d and grave l productt in figures are not productive in the ~irea , production figures . however .
is:u i lahle I n  puhltcat n in. Reserve’ are estit nated to he are not :iv :uu l:uh le for pu blication. Peal reserves .ire
ade quate it t i re  present rate of consuniptiori l’or a dequate for mans ~- e a ns at t he presen t r:ite of

~ c’i ul ‘. it , to come . production.

Coal Silica
Tire coa l dep osit s occur in sedirr ier i t , i r v mocks of I s~ o s ilica pr upei lit ’s (I’ igure ‘7.34 ) have a

the l’rieu ’l (~rnnz p. arid ire cuu nu tme d lii 3 ,rurr tb-soulh- record of produch iomn . (‘urrently. only m e  property .
I r e n d i n g  belt I m m  3 iii I ’ nrt les wide ( 1- ig ut re 7-34 ) . the Denny -Rentot i quarr y . is prod cling. l3oi ’ i
I’he c . i l.ht’ .inlng s t ra ta  h,ive been folded anrd faulted , deposits are large masses of si luc i t  red and bleach ed

.ini ii su ’  me sea iris pi (c li rru ire I han (ill a ii desi Ic - Ihui ’ l)err ny —R en ton quarry nra te n mat us u sed
(‘u,j l was il usc ivemed tn the a rea alot rg the ,

~ huu mid i r ig sh in e , s t u cc o  dash . am nd te r ra / / i ’  cli ps
arhon River in I ~h2 - ‘l ire f r i sI recorded prirduct ron Silica t’ronin t ire ot her quart v was used as an imig redierit

was iii I ~74 Pro d nuc ti un mi ii sc t o  .1 high of 1432 .2 72 in t he rnuan ufaclure iii port lannd cetn ient -

u s  ri 191 .1, hut sti ce then , has deciiiied st t’adi lv’ Xii l nf ( r rmat lu ’ r u is availa ble as to luos ~ muc h



material has been used from the two quarr ies. Total Perlite
reserves are not knowmn , except t h e y  are reported to Furor perlite depos Its are kn own . hut none of
he large . t irem inave been worked.

Clay Diatomite
One clay pit us reported to h ave had produc- The Parkland diatonnite deposit is re puu rted to

tuomi . T iuis pit at Ruston , wh ich contains common he 15 to 30 feet thick annd covers 30 acres. Xi

c lay. li~~s been covered by housing developments and material has been produced from this deposit.
is no longer in use. One other clay depos mt inn the area
cot ita ins hemn ionitic clay ititerbedded with perhite. Copper

\o production rr reserve figures are available Of sCV Cn i copper properties , one bras had pro-
b r  the cla~ deposits. duction . and test shipments have been made from

two. The Starbo mine (Figure 7-34 . No. 104) had
Alunite production during 1915-1 7 , 1926 , and 1928 from

The Enumclaw alunite (ire body consists of lenticular irregularly mineralized fracture s up to I
dmsseminations arid fracture fillings uuf alunute in fount wide in andesite . Production figures are not
altered andesite. Extensive drilling in 1940 indicated avai lable.
5148,000 tons of alunite in the deposit , but as yet no
atte mpt lnas been made to mine it.

I N T E N S I V E  LAN D USE
Pierce County had an estimated 1967 popula. was well underway , and the city had some 36 ,000

ti nt of 37 14.29 8. This represented ove r twice as many peop le .
persons as the 1142 ,081 population of Pierce County Lumber and related industries, metallurgical
in 1 940. Projections (‘or 1970 show a county popula- industries , a luminum , fe rro -al loys , cast ing. and t he
lion of 390,()00. There are some lb incorporated largest combined copper smelter and refinery in t h’ic
cities arud towns in the Puyallup Basin and approxi. Un i ted  States , chemical and electro-chemical
mate h~ neil unincorporated towns , with tire hulk of products , food processing, machinery, Uothing, amid
the population in the northwest corner ol’ the Basin. boat and shipbuilding, have caused continuous

growth for the city, with t he largest population
I NCORPO RA TED CITIES increases occurring between the periods of 1 900 and

AND TOWNS 19 10 , and 1 940 and 1950. The smallest changes
occurred between 1930 arid 1940 , and 1950 and

Tacoma 1960.

[ lie ciI~ of lacui ma is the major urban settle- Taco ma has one u I  the five best n 4tural harbors
in tine world , is an important port amid railroadment in t he Puyallup Basin with a 1 967 population ot

156 ,000. It is the cout uny seat , tire largest city i~ 
term inus , and is tine closest metropolitan gateway to
all five entra n ces to Mount Rainnier National Park .Pierce (‘ounty. and the third largest city in the State.

1.ocated on Pugel Sound sout h of Seattle on Corn-
menrcennemn t Bay at the mouth t n t the Puyallup River . Puyallup
Tacoma bi,us lung been a major lumber city with a The city of Puyahlup, approx mmatel v m ine miles
wa lt ’ u tnuu nt  crowded wit h lumber and manufacturing southeast of Tacc ma arid 38 miles south of Seattle ,
plants. I x phuranlo ns to I acoma occurred as early as omr tire Puyallup River , was incorporated in 1890 w ith

J7 0 2 hut the f i rs t  and claim was not until i u.s , hess than 200 people . By 1940 t Ine city had a
tour y ea rs  preceding tine town ’s selection as lire popu la t mon of 7,889, amid by 1960 , 12 .063. The 1967
f uture ter rriunual ut the Northern Pacific Railroad. In populatton showed a steady mncr u’~nse to 14 ,200 and

1873 tire railroad reached ‘l aconna (‘rum Portla n d and tIne 1970 projectIons indicate a u-onsiderahle increase
a ~e,ir la ter , t he city was incorporated . with a to 18 ,000. Puyallup ’s buildup as an industrial area ln:is

population uu f ahu nmm t 200. By 18) 11 , however . griiw l hi been tire prin cipal factor responsible for population
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MINERAL PROPERTIES IN PUYALLLP BASIN*

Explanation for Figure 7-34

Metallic Minerals Nonm etalli c Minerals
(with production or reserves (with reserves data where available)

data where available)

Copper (7 propert ies) Alunite (reserves—588,000 tons)
98 — Copper King 86A — Whit e River

104 — Starbo
99 — Surprise Coal (rese rves—347 .8 million tons)

Gold (12 properties) Common clay (1 property)
102 — Silver Creek (prod .—100 tons) 84 — Ruston

100 — Silver Creek Gold & Lead (prod.—20 tons)
101 — Silver Creek Placer Diatomite (2 properties)
103 — Washington Cascade (prod. — 5 tons)

Perhite (4 properties)
Zinc (1 property)

Silica (2 properties)
86 — Denny-Renton

Stone Deposits 85 — Superior

Basalt (5 properties) Special clay (1 property)

Granite (1 property)

Sandstone (2 propert ies )

Some properties not plotted on msp because of poor descri ption of location and/or tack of space.
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growt ir . The fert i le Puyal lup Valley is famous for its Milton
agricu ltural products . such as berries , flower bulbs, The city of Milton has evolved from a mill town
and truck cno ps~ amid the cirief industries of the city nort heast of Tacoma , incorporated in 1907 , to a

are food processin g amid wood products plants. The largely residential suburb of Tacoma with a 1967
area is especial ly noted as the leading pr(rducer of ’ population of 2,600.
daffodil bulbs. .‘\ Stat e F’ isln Hatc h ery where four
riiilliomn trout are raised annually is located at Bonney Lake
Puyallup. The city of Bonney Lake has been incorporated

only since February, 1 949, when it had a population
Fircrest of less than 250. East of Tacoma and just northeast

Tire third largest c i ty  in the Puyallup Basin is of Puyallup, the town had by 1967 grown to 2 ,061
Fircrest with a 1 967 populat iomr of 5 .006. A residen- people.
h a l  suburb of Tacom a . Firc rest was incorporated
Septennher 19 , 1925 . arid ~‘ : s ’ shown the most rapid Fife
growt bi ui f any tn iunicipalitv in Pierce County since The city of Fife , residential suburb of Tacoma ,
1940. mncreastn g 930 perce int between 1940 amid was incorporated in February 1957 , with approxi-
1967. mate ly 1 ,300 residents. By 1967 . tine population was

up slightly to I ,524.
Buckley

TIre city of Buckley , first settled in 1853 , and Orting
the trading center of a rich agricultural , lumbering The city of Orting, suuut hcast of Tacoma . was
and mining area , was incorporated May 26 , 1890. incorporated in 1890 and reported a 1967 population
Located on tine White River east of Tacoma , Buckley of I .600. Chief industries are hunnher and wuuuid
has grown from a small trading center to a city wit h a products and food processing plants.
J 967 population of 3,650, an increase of approxi- Unincorporated townsh ips in the Puyallup
mately 1 .000 people since 1950. Basin include Parkland , Spanaway. Kaposwin , Elec-

tron , Ashford . Paradise Inn, Sunrise. arid (‘ rysta l
Steilacoom Mountain.

The city of Steilacoom is located southwest of
Tacoma on Puget Sound facing Anderson Island and Fort Lewis
McNeil Island. Tine townsite was platted in 1853 and Fort Lewis , tire second largest permamnent Army
the towni incorporated in 1854 , making it the first post in the United States amid h eadquarters of tIre 4th
incorporated t (rwn in Washington and the county seat Infantry Division , is located approximatel y tO miles
(it Pierce County until 1 880. In former days , the south of Tacoma, Included in the gen eral area are also
town was a sawmill and lumber shipping and ship- McChord Air Force Base (‘amp Murray, iieadquarters
huildimig center , hut today it is predominant ly a small of the Washington National Guard~ and Various
suhurhan residentia l city wh ich bias retai n ed manly auxiliary facilities . In 1966 there were approximatel y
historic buildings and landmarks. The l95() popula- t 4 ,300 members oh tIne military and their dependents
t ioni was I .233 , and the 1967 population . 2 ,059 . living wit h in the houndaries of the military rescrva-

tion. Of course , the population of t u e  nnilitar y
Sumner reservation te n ds to fluctuate from t un ic to time ,

‘l’he city of ’ Sumiter , east of Tacoma in tine depending on military circumstances ,
Puyallup Va lley, was incorporated in 1891 and today
(1967) has a population of 3,950 , ati increase of TRANSPORTATION

.134 since 195(1 . Sumner is a snnall industrial amid
tra ding cenrter oF a rich agricultura l area , arid tine Rail Tire Great No ni l ue r  in . Nuu rt l rc rmi Pacific.
headquarters of severa l Stale agiu culturah asMu ciatiom is. anid Mtlwau kee Railroads operate tin the Basm mn.
in addition to packing plan t s , canneries , and floral Highways Major highways are U.S. Hm &iwa~
suppl y houses , tine manufacturing of i’leishnnan yeast . ~~ (Inter state 5) running from sout h ku tiort l’,. arid
vi negar , insecticid es , paper and paper products . arid hi s. h ig h way 4 10 rutimrim rg from east to west State
Iunnrher cuintrihute to  the economy. h i ghways amid coun ty roads pruuvrde ready access t u u  all

p(ipulated areas.
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Airways TIre Seat t h e - I  aconia I ruler nat nimial Land Ownership
Ai i 1iuint pru usudes a m nra t isp o rta t iomi for peop le inn t h i~ Oh’ f lue total  lau d area ~~~~~~~ acres) in the
Licuima .irea . .IS does l’aconna Industrial ..\u r puuil . i’ii~~;lhu ip Itasi n i . 24 .5 percent is in private ownrership.
\u inneruius sm all un t ne lds piuuv ide airport taci l i t ies for 31 - I p~’ cc ’ u it m r  private corporate ( rw l rer sbui p , 39 ,9
huuc .il needs . percent inn Federal owru j ’r ship . 3 . 0 percent in State

Navigation I xcel le nit h arbor t a cu h i t  es ex u’ .t at owine rs hri p arid I . 4 perce t rt inn local govern ument
the m o u th I I  tI re Puyallup Rivet . Ali uu~e lIre tide owirers iiip. The hulk j u t  thr e private cunrpor ate and
fhuu ’,s - fn (uss eser , n avigat Ion is a lmost nonexistent. Federal uiwi iers l i ips a re forested or park I Mou nt

Ra iirier ane. us located in t h e  easten n i half ’ ur f t h e  Basin).
LAND USE CHA RACTE R IST ICS I arid areas (nwncd by hocal goverti melnts (c i t y .  county

ari d special dis lnicts l an - u’ largely located inn the wes t ernu
I lucre . m e  appr (nxrn iatel y 759 ,234 acres of land t h ird of the Basi n - Th ese land areas ‘are riianri lv related

wtt hu tni the Pu~ alhup Basin amid some II .297 acres ot ’ to ui itc nrs ivc use . c u unr s istitig of Streets. ,  taci hitie .s . luuca l
iiilanrd ss a ler .  I able 7-4() cu ’ r i tairus the figures sh owing parks and sinnilar areas , Oth er (nonforest I private
t Ire acreage u ul  tIne rniaj uir land uses wit h in tire Basin. urw nten shi ps are also focated pri m arily in tIne wester n

I- ugure 7- 31 pu u r tr a vs the present intensive land th ni rd of the Basiti arid consist maiirl~ of in te n sive anrd
use a le ,is for the Puyaltup Basimi. It can easily he seen rural nonagricultural arid ag ricultural ha n d area s .
t hat the mni iens j su - lau d use us grouped in the area of
t he cn t ~ u t  I ac irmiia. ari d i t s  suirrounld lng en virons. TR ENDS AN D POTENTIALS

Intensi ve Land Use Intensive lau d use itt t h e  Puyallup Basin
.~n the present tnn ie ( I 967) initem is ive land Uses aniounts to sonic ~)7,441i acres or slightly more than

uicc u ip v surnie 97 .446 acre s ~rr I 2 .~ percent j u t  the four (4)  tuiwns hn i ps of land. This area accounts for
Basini ’s ari d area. \ e ’an l~ all 01 the intensive lau d use approxi nnately 13 percen t of tIne t u ntal Basimn ar ea. The
areas are located wut b ui n i u n  neat- tine Basin ’s major intensive land use rt~quirements are presently
in c u u rp uu ra te d arid ( intmn corlsorated communities . being til led in arid aroun d (lie cities (if l’acoma ari d
a htb uuu ug bi a tess int terus ive (uses will he found at Puyallup. TIme Fuirt Lewis Milita r~ Rese rvat iu ir i in the
s cat te re d locatIons tirnoug lrout tire Basin. Tire sout hwest po rt i uu rn ot tIre Basin also c ui m rtaimis a
I uhl o ss m g  Inst conta In s the land use figures for the significant amoun t nut intenrsive land use . Th ere is ‘a
un it ei ls uve land use subgrou ps . great deal of suhurhanr developmen t located between

Fort L.ewis and tIne city of Tacoma. Wit h in t h e
tJrhan Puyallup Basin there are appr(iximiiatclv t irirtee mi ( 13)

Ra ul r i  u ,ojs Ruuadway s Airports (Built-tip) Total towns bnips comprts inrg sonic 309.000 acres con sidered
— 

most likely to receive pressure for intensive
2 .(i .i u  4 .920 3 270 86 ,620 97 ,446 developnnient. ‘ l ’hu is potential growt h area is located

niiainly south east of Taconia in cluding tIre Puyallup
Rural Nonagricultural River Valley tioor. TIne presem ul treiid that exists iii

Since many of the land rises classified wnt hn nn i the Puyallup River Valley is I h a t  tIre farniers wish to
t ine rural n onagricult ural ca t cguu rv are similar iii  preserve their optio n for a speculative sale for arm y
cl i ; m r.u c ne r anr d u u t  tern ass iuc iated with or the type of use ot~ t hic ir la nd.  But tro mn r t i me aspect u u h g(nod

i i i  i’ m (inniiers of in te n sive Lurid use . t Iie~ h ave been laird plairniiiug. t h ere should lii’ ann e t t u u r  i nnnade t o

iru cl uided ss u ll u u n i  t In e ti’xl or tine convenue nuce of tine lii~l i i iLiinn for t u i tu ni’ use , a portion of ’ rIme Puyallup
~ I lie to lhiu wiir g lust shiu nw s tire several Rivet Vall e~ t ’lu uuu r inn i t ’ . pne s e int use u t  .ign uc ui lture

suhgr(uu(is i i i  tine rural agn icu l t nu ra l  categ urry . prod uc luu u ir. I b u eu e ex is ts  mi mmcdi  l m nu \ uu lu l t Y  to tIne
river valle y , arnip he less pi~ u ut n ’ i’l~~ i’ lan ds t l ta t  ire

Rural River I a n  nui s l i ’,ud’, available , arid suitable tu n n m o st umin e i ls is e uses ,
\u u nil arm ~~ .isl i ( farm especi all~ I l uu use uses w itch earn he c l, i’ .sul neil as

Residences I Rle la nids Mi m es yar ds) lot a l  res idem nt ial . amid ss hu ic l u represent tI n ’ pm tine niser of
lan d iii tine ui ut t ’ ru s iv e lau d use calu ’g u u n -

2 1 .1(42 i)~~() 137 .1 ,kS ( t  25 ,72~
)
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The pote m ntia l f(nr tncrease d port industrial the Puget Sound Area in the f uture. With Mount
devekrpnient is limited in t h e  Puyallup River Basin Rannier National Park located within the Basin , the
( Taconia area) because of freeway developmen t tourist industry will continue to grow and will
southeast of the port facility . Industrial development demand lands for the various tourist -urrien ited
riot requirin g port facilit ies should be guided to ot her facilities.
areas wuthirn the Basin. Prelimin ary investigatio ns are Present trends show that the Puyallup River
now underway to determine land areas that are Valley is destined to develop imitens ively from the
suitab le to provide additional port f’acilities for this mouth of the river to the city of Puyallup, plus t hat
Basin. One nit the areas of primary concern at this there is a go(id possibi lity that the fertile agriculture
time us t he Nisqually flats just outside of the Basin, lands between the cities of Puyallup and Orting may

be developed intensively. Local efforts h ave not been
successfu l in gaining support to keep the land in its

PRESEN T AND FUTURE NEEDS present agriculture use . The present zoning of the
lands in t he Puyallup Va lley is general use which

Present trends for intensive land use in the permits almost all uses. Efforts are being made to
Puyallup River Basin show expansion of facilities at zone portions of the valley industrial reserve , w hich
almost a boonii rate , as is being experienced would limit acreage size for development , and pernrnit
throughout the central portion of the Puget Sound only industrial uses to develop the land. Under this
Area. type of zoning the valley could be kept in productive

Popui latiomi of t i ne Puyallup River Basin was agriculture use until such time as there is a demand
349 ,800 in 1967 . Wit rout tine cross-Sound bridge this for industrial land.
will increase to 449 ,800 by I980~ 72 1 .000 by 2OOO~ Projections have been made to determine those
ari d to 1 ,157 ,700 million people by the end of tIne areas within the Puyallup River Basin that are likely
planning period inn 2020. By the end nit ’ the planmiing to receive pressures for intensive development by the
period , t h e r e  will he a need for approximately year 2020. There were 300,000 acres of land
144 ,200 acres m l ’ lan d to he put to in tensive hand uses. projected to receive press ures for developmennt by tine
TIne derr s in~ for t h e  Basin is projected to he eight year 2020. From the population proj ection , ari d a
persons per acre . Figure 7-35 portrays thie t ’uture land density factor of eight persons per acre , there us a
use pat tern (C, for the Puyallup Basin iii tIre year need for an additinanal 40.800 acres of land for
2020 assuming constructi on ot the cross-Sound intensive uses by t he end of the projected plann ing
hrnd ge. Thins pattern will result it t  a riced for l3~ ,20O period. From the 300,000 acres likely to receive
acres u I  inte n sive use Iamnd by t Ine year 2020. pressure for development , on ly omne-ha lf nit th is

Present industry in the Basin includes lumber amount will be needed , th us developmen t should be
a nd f unod processing, meta llurgical industries , on a higlnly selective basis with intensive land use
a luminum . ferro .a lloys , casting, copper smelti n g and being developed on th ose lands which are best suited
refining, chemical and elect ro-chemical products , plus fot these uses. With this un mind , an effort sh ould he
many other industries. These industries , with the furt luer extende ul to tr and keep s(itne of the t’ert ile
exception of lumber and food processing, are Puyallup Valley in agriculture production.
expected to grow and expand to meet the n eeds of

4,
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NISQUALLY-DESCHUTES BASINS

~~“w ~~~~~ Creek. There are rio side strea m s of importance
V~~~~ S~O1ON ,,,,,,~ J’ entering tIne Deschn utes River.

‘5

Population
-_\

5. 
j~’ .’~”~ Tine populatiurn of t ine Basins in 1967 was

~~~~~~~~~ 
70 ,100 pcrsomns. Thins population us primaril y located

( \ ‘
~ 

“---. ~S inn the western portion of tine Basin iun tine Olympia
,)  “\..)  area . Projection s show in creases inn population by

1980 to 74 .900, to 104 ,500 by 2000 and to 146 ,500
persons by 2020. This new growtin will take place

1 primari ly adjacent to tIne existing developed areas.
‘5—

Land Use
The primary land use inn the Nusquall y

Desciiutes Basins is torests arid assoc iated lands with
over 78% of t he total Basin bein g put to this use. The
otbrer t wo primary land uses . crop lanids and urban or
built-up account for 7r?i and 3Y~- . respectivel y . Also.

The Nisqually-Deschutes Basins are located in rangeland accou n ts for approximately 7~7 of tine
Pierce and Thurston Counties and extend into Lewis total. Table 7-4 6 shows the tabulation of present hand
Cuuunty south and west of Mount Rainier. The use wit h in tine Basins . Figures 7-36A amid B. the
hydrologic area for t hese two river basins in the generalized lanud use maps of tine Nisquall y-Desc hrutes
central sector un f the Puget Sound Area is 645 ,659 Basi mns , portrays t Ire lanid areas nuccupied b~ eac h of
acres. Important tributaries entering th’ue Nisquahly t he major uses.
River are Muck Creek , Ohop Creek , amid Mineral

TABLE 7-46. Land use in Nisqu ally-Desc hutes Basins (in acres )2
Rural Total Area

Map Crop- Range- Tota l Non. Bui lt Up Fresh Land and
No. Watershed land land Forest 2 A gricultural Areas Water Fresh Water

0-41 Muck Creeks 9,979 15,685 41,697 1,384 1,787 344 70.876
0-42 Horri-Tanwax Creeks 4 .4:33 4 ,052 24 ,457 572 292 819 34 ,625

0-43 Ohop Creek 2,009 85 24,720 469 321 439 28,043
0-44 Mashel River 560 545 52.327 220 548 34 54,234

0-45 Nis quat ly River 12 .273 13.64 1 236 ,474 3.723 2,533 5,832 274 ,476

Total Ni5quat l~ B axu n 29,254 34,008 379,675 6,368 5,481 7 ,468 462 ,254

0-46 Deachunes River 6,650 6,466 76 , 276 2 ,348 4 ,308 817 96,865
0-47 Henderson lnlei Area 8,524 2,109 36,281 8, 426 7, 164 1 ,497 64 .001
0.48 West Build m I e n Area 1,074 905 14 ,566 2, 767 2 944 283 22,539

Total Deschutes Basin 16,248 9,480 127, 1/3 13 ,541 14 ,416 2.597 183,405

Tot a l N us un ua i ( y - Desc hu res Basins 45,502 43,488 506 ,798 19,909 19,897 10.065 645.659

1 includes alpine m d  other non foresned areas normally associated with f orest.

2 Unadius ned measurements , 1966 Puqet Sound Area Study
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A G R I C U L T U R E

area. lIre total  value nuf farmni production is over S 10
PRES ENT STATUS AND milluur n ann uall y.

POTENTIAL
Flooding

N ISQUALLY BASIN (‘linnat ne cu ) nnd ml i n  uns mnnduce one flm uun d- producnn ng
season ann ually, occurring in tIne tal l or winter as tIne

TIne Nisqnuall ~ Basin includes par ts (if tl uree result of excessive precipitation .
co unt Ies . Approx mmate l~ 60 percent ol’ tIne Basin lies Discharges in excess of channel capacity cause
in sunuthermn Pierce County. 30 percen um in nor lbnern water In spread across tIne val ley, where it remnai r ns
Lewis (‘unu i ntv .  and t ire renna inr ing 10 percent in until the river drops . In many areas , water is trapped
nort heastern Thurston Co u nty  - by topograp h ic  detail until it can seep into tine s u ui l -

01 t ine tota l  latud area of 454 ,800 acres inn the Excessive rai mnfall causes similar floodin g com nditions .
Basin . t hose Iarrds outside t u e  national I’or ests and as well as swannpitng of tine soil.
natio nal parks hrave been m apped h~ a nniedium-
ir lteni s u t ~ soil survey. Lands within mine nnatiomna l fo rest Drainage
and nal inninal park boundaries h ave been mapped by a A general discussion of tine purposes amid
low uten si l S.  soul survey suitable for reconnaissatnce problems id establishing drainage is contained in
use. Of line 363 .545 acres of lam- id mapped by tine Appe n dix XIV , Princi ples and conditio n s discussed
medium-in lensity survey, approximately 208 ,000 therein apply to the Nisqually Basin and need riot he
acres are c lassified in Lam -md Use Capability Classe s II repeated here.
t h rough VI .

These 208,000 acres of land have tine greatest Watersheds
potential for development : i.e.. changed use or Five watershed areas requiring solutio n s to
improvement in use . Lunnd Use Capability Classes II. prob lems or development to achieve potential pro-
ill, and IV are sutted for eit h er crop land or urban ductivity of the Basin are shown on tIne Land Use
uses , and (‘lass VI has pote mitial for urban deve lop- Map (Figu e 7-36A) amid on tIne Generalized [.and
merit , (‘apability Map (Figure 7-37A),

line Nnsquall y River draini s ann area of approxi- Muck Creek waters h ed (0-41 ) is tine sCconnd
matelv 720 square miles. The principal tributarie s are largest waters h ed inn t ine Nisquall~ Basin . Fore sts
Muck (‘reek and Maslnel River whnnch enters the occupy t he greater part oI the waters h ed hut Lice
Nisquall y River below LaGrande Canyon . areas of crop land and rangeland ate also presen t .

Tine Nisqually Basin provndes tine sixth largest Although urhaniiiatnoni is limited , housing develop-
valley sv ste nnn urn tine Puget Sound Area . This system nients are being con structed amid additional develop-
inc ludes many h ood and drain age problem areas memnts are planned. A large area of Fort Lewis us
w hich require corrective mnieasu res before their pote in- withiin this waters h ed.
t ial nr:uy he attained. The lower flood plain contains Horn-Tanwax (‘ reek waters h ed (0-42) is pre-
ahoui 6,000 acres un l level or gently umudulatimig river dominamntl y in forest . w itln sonnne crop latud arid rannge-
hottonni lands , amid t ine rennai nnming crop land lies above lau d, amid not nnuch else . Urbanization , as is true of
the flood plain on benchhand terraces . The eastern tIne rest m l  tire Nusqually Basin , has made very l i t t le
po rt iunmn nil tine Basin has extremely rugged ter rai n m . pm-ogress ,
reac hmnug arm extreme elevation of I 4 .40~ t e~ t at tine Oh up (‘ tcc k watens lned (0-43 ) is primarily inn
su mmit of ~n1ount Rainier - f u ies l  arid bias riot , as ~er . been (lev(’loped furr other

than I uu ns ’st products . (‘ropland in Ibis w ale rsl n i’d is
Production very iinnited. Urha utuzal mon is cutn cennt raled a lnniosl

I’ u u nesls u)c’ tups by fan tine laigesn area iii land in cnlinely in lIne low m n ol’ i’at o m nv m lle .
the i3asini , wit h crunp land runn ing third . Fan n ing is of TIlL’ Wat L’ rS in L’ d of Masinel River (0-44 ) us iicavtl~
a mixed variety. Livestoc k raising, dairy mnig. berry foll’’uIC d, wit lu hemmer t hnam n 95 pence mnt of tine total :mrea
grunwing, poultry i.. msi nng. antd specia lty croins such as il he walershued used for t h is purpose. Polent ma l use
hulhns , flower plants . connnmercna l si nrni hs . amid inenhs , would see ;tn to he or iented to tomes l i  y -

pla~ an important part inn t ire ec n) lio munic we lfar e of mine Nmsqually Riven wa mers hned (0-45) us by Ia n tI ne
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lar gesi w at cnsii enh u n  t ine Bas n iu. It c uui r t a n mrs 86 percen t Tables
url ill toresn lan ds , 42 pcice unt of tIre cru u p la mrd , arid 41) Gc’mnenml ized Lurid u s e  ni tine Nisqua llv Basi n is
per cen t n ut tine n .ungela urd lii tire Basin - shown inn Table 7-46 . Tine I olIn iwu rug I ables are I n n

Flue N squall s River hlomnd con trol s~ stern us not indicate tine potential developm en t possible wit h in
adeqt i.ui~- . lum n i nt i n ug use n u t  lIre f lood plain i n n  rec rea- acce ptable hand use standards ,
tn uuuu a l a m id .ugn is- u m l tuura i  d ev e l u pnie urts t h at earn he ‘I’able 7-47 sh ows tIre relative imnnportance nut
c .irnie d out urn cun rn su n m nam ice wu t i n tIne I requent hloodunng. groups u nF crops wit lnim n tine farmi n g sec lu nr nn f agricul-
Urhanr uta tnunn nu t tine ~ . uncnslned us proceedin g rapm dly tune at tine basin level. Data h’rom tire 1 964 Census of

Ti Le rt .uun n areas. Fa rmn mmng arid l’o rest n~ probabl y will Agriculture were cxpanrded to agree with nieasured
conn t uinue is t ine nnost innportami l industries i i i  future acreages Inur t h i s  table.
years Table 7-4 8 slrows tire number of acres in eacir

Mani~ uu l  t ine farm lan ds nnentio mied above have capability class , su bc lass , and unit , by watersheds . in
c u un nn n ninnrn problems m l  hlooding arid a nreed tn n r soul tIne Nmsqua ll y Basin. Th is table cain he used wit lr tine
prol ’ile drainrage . Proposed solutions for t h ese condu- descri ption nd capability units tin estimate the pnneml .
t ions are sunnma nmzed i i i  tine Puget Sound Area section tial for devehopme mrt.
of t h is Appeindix under “Mc’a m ns to Satrsf y Needs.
ari d are discussed inn more detail inn Appendix XIV .

~ at er s hed Mannagenne mnt.

TABLE 7-47. Distribution and value of production by crops in Nisqua lly Basin

Cropland Cropland Percent of
This Use This Use Percent Value of Value

Lanu f Use ICens us l 1 (Exp anded l This  Use Production This Use
Iacresl (acresl (usercent) (dotlans) (percent)

Small grains 223 274 94 13,221 .31
Fueld crops 58 71 .24 21 ,212 .50
Vegetables 954 1,170 4 .00 251 ,063 5.88
Berrues 746 915 3. 13 941 ,886 22.07
Nursery products 645 791 2.70 1,379 ,725 32,32
Cropland not used 1.991 2,442 8.35

Sub-Total 4,617 5,663 19.36 2,607 ,107 61 .08

Hay 6,173 7.571 25.88 354 ,865 8.31
Hay afre rmanh .- .- - -  202 ,190 4.74

SubTotal 6,173 7,571 25.88 557,055 13.05

Sulaqe (grass l 1,165 1 ,429 488 94 ,675 2.22
Grass aft er mamh 38 375 90

Sub-To iol 1,165 1,429 4.88 133 .050 3, 12

Sulaqe S unu rn ) fodder 134 164 .56 10,865 .5
Past (n , u ’ (cr o i u land ( 11 , 762 14 , 42 1 4 9 3 2  960.419 22.50

Sub’Toiai 19,234 23,591 80 64 1,661 ,369 38.92

Total  23,851 29,254 100.00 4 ,268,496 100 00

1 m- gum s by COu t ln u t ’ S from 1964 Census of Agruculnure were dusaqgreqated 10 Basins on basis of 1966 measured acreages.
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TABLE 7-48. Land capability units in Nisqually Basin (in acres) 1

Capability WATERSHEDS
Units 2 0-41 0-42 0-43 0-44 0-45 Total

l lw s O3 633 35 5 738 1,411
ll w s O4 25 270 420 715
llwsO6 1,001 882 21 180 1,169 3.265
llws 09 258 166 424
l lso Ol 596 596

Class II Total 1.898 1,108 302 180 2.923 6.411

III ewOl 149 8 676 833
Ill es O? 16,590 14.698 3.232 585 40 40

Ill we 17 232 38 35.143
I l Iws Ol 1.932 2.164
III w~ 02 20 20
I ll ws O3 352 20 20
III ws OB 180 532
III wsO8 792 287 15 109 148
Ill ws O9 989 658 52 21 1,138 2,232
Ill ws 10 1 25 2.288 4 008
Ill ws 12 5.129 5.155
Ill so O8 1.059 1,059

Class Ill Total 18.560 15,676 3,883 606 12.629 51,354

IV ew 03 3,067 840 20 78 3,715 7.720
lVew l2 11 18 105 134
IV ew 14 18 5 4.104 1.719 5.000 16.846
IV ew 22 258 5,339 5.597
IV es 07 1.133 1,133
lV e s O9 710 710
lVes l6 5 5
IVws Ol 130 140 270
l V w s O2 80 80
IV wsO5 10 8 18
l V w s O6 1,153 628 281 20 810 2.892
IVwsO7 liv
IV ws 09 1.543 883 25 1,798 4,249
lV w s lO 95 95
IV W5 11 37 207 542 786
l V so Ol 5 5
IV so 10 23.915 80 65 12,895 36.955
IV s o l2  40 2 3.128 3,170
IVs e O5 654 341 5 909 1,916
l V se ll 14 14
lVs e OO 847 841

Class IV Total 30.659 2,944 4.537 8.029 37,621 83,790

Classll - lVT ota I 51,117 19.728 8,722 8,815 53,173 141,555

Does not include lands within national forest or p k  boundaries.
2 See Exhibit Ito, description of c~~ability units.
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TABLE 7-48. Land capability units in Nisqually Basin (in acres) 1 (cont.)

Capability WATERSHEDS
Units2 0-41 0-4 2 0-43 0-44 0-45 Total

VI ew 21 169 1,728 1,364 3,065 2,560 8,886
VI ew 26 85 200 110 395
V1 ew 28 2 2
V1es 18 50 50
VI es 19 1,539 542 834 180 2,824 5,919
VI es 2O 65 65
V I es 21 2,556 2,556
VI es 25 34 743 90 38 38

VI ws 19 1,915 2.176 3,043
VI so Ol 1,193 3,108
VI so 12 3,486 1,871 482 404 3,755 3,755
VI so 18 20 5,523 11,766
VI so 19 128 277 297
VI so 21 10,457 2,580 1,043 940 2,148 2,276
V I se 17 75 9,265 24,284
Vl se 2l 65 140

Class VI Total 17,908 7,665 3,723 4.679 32,606 66.580

VII es 29 982 3,785 476 165 8,421 13,829
VII es 3~ 525 2,546 14,669 40,522 80,062 138,324
VII ws 2O 10 2 360 372
VII so 23 1,649 1,649

Class VII Total 1,507 6.331 15,155 40,689 90.492 154,174

VIII ws 00 60 4 15 920 999
VIII ws 23 197 197
VIII ws24 23 2 15 40

Class VIII Total 83 4 17 1,132 1236

Class V-Vlll Total 19,415 14,078 18,882 45,385 124,230 221,990

Class II- VI l I Total 70,532 33,806 27,604 54,200 177,403 353.545

Does not include lands within national forest or park boundaries.
2 See Exhibit 1 for description of capability Units.

7.176

~~~~~ .

~~~~~~~~~
-
. 

. . . .  .



PRE SENT AND FUT URE N E E D S MEANS TO SATISFY
NEEDS

Urban Needs
Population in the Nisqually Basin will increase The program of management and development

from 19,500 persons in 1963 to approximately for sustained use is the means by which agricultural
46,100 by 2020, according to Regional Economic resource needs are met. Structural measures are of a
Studies Technical Committee data. At a density of six project type . Many Federal, State , and local entities
persons per acre , the 11 ,849 acres present ly in of government participate wit h the private sector in
intensive and rural nonagricultural use could provide developing resources.
ample acreage for new intensive development to the The program of the United States Department
year 2020 without encroachment onto the croplands of Agriculture for the Nisqually Basin is summarized
of the Basin. under the topic “Program Implementation ” immedi-

ate ly following “Foresf ry.” A more complete descrip-
Cropland N eeds tion is found in Appendix XIV , Waters hed Manage-

This Basin presently has 29,254 acres of crop- ment.
land. Pressure from other uses is expected to be of
such magnitude that cropland will decrease in each PRESENT STATUS AND
time period, with approximately 9,650 acres remain- POTENTIAL
ing by 2020. Percent increases needed, by crops, for
the Puget Sound Area are shown in Table 2-15. DESCHUTES BASIN

Protection and Development Needs The Deschutes Basin includes parts of two
Data in Table 7-49 shows the number of acres counties. Approximately 90 percent of t he Basin lies

of cropland that will need protection and develop- in eastern Thurston County, with the remaining 10
ment , by time periods, to meet future production percent in nort heastern Lewis County.

Of the total land area of 180,808 acres in therequirements under sustained use.
Basin, those lands outside the national forest bound-

TABLE 7-49. Protection and development needs aries have been mapped by a medium-intensity soil
sur vey. Lands within the national forest boundaries

Measures Needed Unit 1980 2000 2020 have been mapped by a low-intensity soil survey
suitable for reconnaissance use . Of the 167 ,578 acres

Floodwater protection’ acre 15.9862 15,9862 15.986 mapped wit h the medium-intensity soil survey, near ly
Watershed protection

and rehabilitation 3 acre 53.957 48,555 43,652 124 ,500 acres are classified in Land Use Capability
Drainage improvement acre 3,593 5,988 7,984 Classe s Il through VI.
Irri gation development4 acre 3.500 4,500 7,715 These 124,500 acres are the lands which have
Water for irrigation5 ac.ft. 8,295 10,665 18.285 the greatest potential for development: i.e.. changed

use or improvement in use . Land Use Capability
A total of 36,544 acres in the Nisqually Basin is subject tO Classes 11, Ill , and IV are suited for either crop land or

flooding. Only the amoun t of cropland needing protection urban uses, and Class Vt has potential for urban
through 2020 has been evaluated here.

developments.
2 Includes the following acreages expected to go into other The Deschutes River is one of the very smallest
uses: 1,439 acres by 2000, and 6,342 acres by 2020. rivers in the Puget Sound Area. It drains an area of

Includes 34,008 acres of rangeland. 287 square miles and has no major tributaries.

~ According to Appendix VII, Irrigation, there ware 2.900 
The Desehutes Basin provides the third smallest

acres Iusing 6,873 acre.teet of water) Irrigated in ~~66 valley system in the Puget Sound Area. The system
Irriga tion Appendix projections show 4.000 acres will ~ includes many flood and drainage problem areas
irrigated by 1980; 6,600 acres by 2000; and 10,800 acres by which require corrective measures before their poten-
2020. tial may be attained. The lower flood plain contains

Based on gross diversion require ments of 2.37 acre-feet per about 3,000 acres of level or gently undulating river
acre, estimated by the Irrigation Committee in Appendix V II, bottom lands. Above the city of Tenino, the Bas in is
Irrigation, composed of rough, mountainous valleys with turbu•
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lent streams. Most of the farm land sits above the of the watershed are hilly, forest-covered highlands
flood plain on glaciated terraces. with little or no population. Downstream from the

town of Vail , there is considerable low-lying glacial
Production outwash territory which contains most of the crop-

Forestry and farming are the main users of land land. A portion of this type of country lying around
in the Basin. Livestock raising is the most common Olympia is being urbanized at the present time.
and valuable farm industry. Dairying, berry growing, Future use would seem to be toward further urban.
and poultry raising also play an important part in the ization with forestry continuing to play an important
economic we lfare of the area. Total value of farm part.
production is almost $5 million annually. Henderson Inlet watershed (0-47) provides the

Forestry , including logging, lumbering, and the city of Olympia with all of its water supply. The
production of related products, is probably the major source is McAllister Spring. This watershed also
industry and several mills are located within the contains the big b~ik of the Basin’s cropland and
boundas ies of the Basin. built-up areas. Forest lands play an important part in

the watershed’s economy. Potential use seems to be
Flooding in continued use as a water source area and in further

The topography and climate of the Deschutes urbanization.
Basin are such that only one flood-producing season West Budd Inlet watershed (0-48) has very little
occurs annually. This flood s~~son is the result of cropland or built-up areas. Much of the watershed is
excessive precipitation and usually occurs during the in forest . Potential use seems to lie in further
fall and winter seasons. The lack of high mountains development of forest lands with an increase in
prevents the accumulation of snow and thus does urbanization also looked for.
away wit h the early summer floods coming in other Many of the farm lands mentioned above have
basins, common problems of flooding and a need for soil

Rainfall in excess of channel capacity causes profile drainage. Proposed solutions for these condi-
water to spread across the valley, where it remains tions are summarized in the Puget Sound Area section
until the river drops. In many areas , water is trapped of this Appendix under “Means to Satisfy Needs,”
by topographic detail until it can seep into the soil. and are discussed in more detail in Appendix Xlv,

Watershed Management.
Drainage

A genera l discussion of the purposes and Tables
problems of establishing drainage is contained in Generalized land use in the Deschutes Basin is
Appendix XIV , Waters hed Management. Principles shown in Table 7-46. The following tables are to
and conditions discussed therein apply to the indicate the potential development possible within
Deschutes Basin and need not be repeated here. acceptable land use standards.

Table 7-50 shows the relative importance of
Watersheds groups of crops within the farming sector of agricul-

Three watershed areas requiring solutions to ture at the basin level. Data from the 1964 Census of
problems or development to achieve potential pro- Agriculture were expanded to agree with measured
ductivity of the Basin are shown on Land Use Map acreages for this table .
(Figure 7-36B) and on the Land Capability Map Table 7.5 1 shows the number of acres in each
(Figure 7-37B). capability class , subclass, and unit, by watersheds , in

The Desehutes River watershed (0-46) contains the Deschutes Basin. This table can be used with the
60 percent of the forest land and 41 percent of the description of capability units to estimate the poten-
cropland of the Deschutes Basin. The upper portions tial for development.

7-178



TABL E 1.50, Distribution and value of production by crops in Deschutes Basin

Cropland Cropland Percent of
This (iso This t u e  Percent Value of Value

Land Use (Census) 1 (Expanded) This Use Production This Use
(acres) (acres) (percent) (dollars) (percent)

Small grains 243 249 1.53 12.015 1.03
Field crops -. — -- —

Vegetables 303 309 1.91 66,326 5.67
Berries 106 108 .67 111,113 9.51
Nursery products 86 88 .54 ‘53,497 13.14
Cropland not used 1,340 1,371 8.43 —

Sub.Total 2.078 2,125 13.08 342,951 29.36

Hey 4,702 4,808 29.59 225,352 19.28
Hay aftermath -. - -. 123.245 10.55

Sub-Total 4,702 4,808 29.59 348,597 29.83

Silage (grass) 676 691 425 45,782 3.92
Grass aftermath -. .- -- 17.714 1.52

Sub-Total 676 691 4.25 63,496 5.44

Silage (corn) fodder 94 96 .59 6,355 .54
Pasture (cropland) 8,340 8,528 52.49 407,113 34.84

Sub-Total 13,812 14,123 86.92 825,561 70.65

Total 15,890 16,248 100.00 1.168,512 100.00

Figures by counties from 1964 Census of Agriculture ware disaggregeted to Basins on basis of 1966 measured acreages.
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TABLE 7-51. Land capability units in Deschute s Basin (in acre~~

Capability W A T E R S H E D S
U flits2 0-46 0-47 0-48 Total

ll w s O3 210 950 20 1,180
II ws 04 1,785 72 529 2,386
l lw s O6 1,103 2,150 544 3,797

Class II Total 3,098 3,172 1.093 7363

l l l es 02 15 40 55
Ill ws Ol 434 902 1,336
Ill ws O2 15 178 193
Ill ws OS 973 97 1,070
Il l ws OB 110 301 46 457
Ill WS O9 472 66 26 564
Ill ws 10 566 1,767 475 2,808
I I Iws l2 421 3,552 516 4,489
III so 08 2,996 2,978 1,154 7, 128
Ill sw O9 60 60

Class Il l Total 6,002 9,566 2,592 18,166

IV eve 14 15 5,738 825 6,578
IV eve 22 2,801 2,344 2,204 7,349
IV es 09 1,386 2,923 1,053 5,362
lVe s l6 387 3 390
IV wsO2 328 328

IV ws OS 15 15
IV m06 306 701 76 1,083
lV w s O9 536 153 307 996
l V w s l Q  369 369
IV so 10 14,352 9,568 640 24,560
IV se OS 940 1,058 10 2,008
lV s e l l  692 1,104 234 2,030

lVsw O9 949 1,612 896 3,457

Class IVTotal 23,061 25,204 6,260 54,525

Class ll-I V Total 32,161 37,942 9,945 80,048

1 Does not include lands w ithin national forest bounda ries, Unadjusted measurements, 1966, for Puget Sound Area Study,
based on National Cooperative Soil Survey m~,s,
2 See Exhibit 1 for description of capability units.
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TABLE 7.51. Land capabibty units in Deschutes Basin (in acres ) 1 (cont.)

Capability WATERSHEDS
Units2 0-46 0-47 0-48 Total

V I eve 21 591 2,170 824 3,585

VI as 18 313 432 7 75?
Vl es l9 1,698 4,126 1,287 7 , 111

Vl es 2O 947 481 279 1 , 707

Vl e*2 1 120 575 959 1 , 654
VI as 25 2,630 490 3120
VI so Ol 794 1,203 275 2 ,21?

VI so 18 2,238 5,334 1,272 8,844

VI so 19 810 849 279 1,938

V I so2l 767 767

Vi se lS 40

VI se 17 3,084 7,010 2,084 12 .118
VI se 2l 306 145 451

Class VI Total 14,298 22.325 7,796 44 ,419

V l lew 3O 63 616 316 995

VII as 29 4,930 826 534 6,290

V l les 33 185 185
VII as 36 30.113 3,575 33,688

V lIso 23 938 938

Class V II Total 36,229 1,442 4,425 42 ,096

VIII ws OO 110 10 2 122
VIII w 2 3  435 25 460

VIII ws 24 20 40 23 83
VIII so OO 310 40 350

Class VII) Total 130 795 90 1,015

Class V.VIII Total 50,657 24,562 12,3 11 87 ,530

Class II.VIII Total 82,818 62,504 22,256 167 ,578

Do.s not include Sands within national fo rest boundaries. Unadjusted measurements, 1966, for Puget Sound Area Study,
based on National Cooperative Soil Survey maps.
2 See Exhibit 1 for description of capability units .
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PRESENT AND FUTURE NEEDS of government part ic ipale wi th ti le pr iva te  sec lor Ill
d vetopi r lg resources .

Urban Needs I lie prt lgralfl t O t i le u nited St at Cs Depat tment
PllpulailIlll ill the lkscil ules Basin will incre ase of A gricu lture for Ihe Deschules BasIn is suriiniar ized

lIltul 50 .1011 ;c 1’ itp le in I i t t 3  l it abitut 011,400 by- 1111(11’! the lopic ‘‘Program Imp lementation ’’ immedi—
20 11 . .iccItr d lrI ! to Regioii .il Ecoriotit ic Studies Tech- ate l y lollowing l o rest r y .  A mitre comp lete descrip—
ucal (‘onimitlee data. . \ t  .1 detisi t~ Iii SIX ~ C~ 5(1IIS per hon is found 01 Appendix XIV . Watershed Manage—

a c r e . 1111’ 2 . I~ ,Ic res pres~- itt l~ II llltt ’IlSIV L’ and rural ilient
ri i i i , i t ’ j ei i l tu ra l u s c  ci luld provIde amp le acreage IlIr TABLE 7-52. Protection and development needs
IlL’S’. i itt’ll’cIVC dL’ve lllpment 10 lilt’ ear 2020 wt t  bout
t I C  I’ .iClllllell I onto t i l t’ c rt t p lanils of t h e  Basin. Measures Needed Unit 1 980 2000 2020

Cropland Needs Floodwater protect ion 1 acre 11,8022 11,8022 11,802
Watershed protectionI his il,isiii 151t ’SL’lIt l Y his I (L24~ acres of crop- and rehabilitation 3 acre 21,282 17,559 14,836

I.lll1t I’res ’.llle t rit rll olhtt ’ r lIst ’s is expected So reduce Drainage improvement acre 1,738 2,897 3,863
t ills l~ UlC t i t .tpp it \ l l Iatel \  S .35 ( 1 acres by 2020. Irrigation development 4 acre 3,000 3,500 4,285
t’e rc e l l t  incr e ases needed, by crops , for liii ’ Puget Water for Irr igation 5 ac,ft. 7,110 8,295 10,155
Situ nd Al ca are ‘Ill lWf i  in Table 2 - IS . 1 A total of 31 ,892 acres in the Deschutes Basin are subject

Protection and Development Needs to flooding. Only the amount of cropland needing protection
through 2020 has been evaluated here.

l)ata in 1 able 7-5 2 shows tile number of acres
i t  erttp larld that will riced protection arid develop. 2 Includes 3.723 acres expected to go to other uses by 2000

and 6,446 acres by 2020.ntent . by t me periods , to meet future production
requ irements under st ist d Ined use. Includes 9,480 acres of rangeland.

~ According to Appendix V II, Irrigation, there were 2,700MEANS TO SATISFY NEEDS acres (using 6,399 acs’e.teet of water) irrigated in 1966.
Irrig ation Appendix proj ections show 3,800 acres irrigated by

I he ptitgrallt itt Il dilagentent arid development 1980,6,200 by 2000, and 10,000 acres by 2020.
tiir susta ined use is the mean s by which agricu ltural ~ Based on gross diversion requirements of 2.37 acre-feet per
rc s l ) l i r c e  needs a re met Structural  measures are of a acre , estimated by Irrigation Committee in Appendix VII ,
pr I ltec t  type . \l a rl% Federal . State . and local entities Irrigation.

FORESTS
PRESENT STATUS National Park. Classification of the remaining avail-

able forest land is shown by resource zones below:
A l. irge part of the Nisqually-Desehutes Basins

is loresl c i l se l e d  with 80%, or 519 ,470* acres, Aiea Percent of

~l~tssrl i i.’d .is forest land (Table 7-53). Forests are Zone (acres) Total
located throughout the Basins except for several large
prairies itt lower elevations in the western portion. Woodland and Woodlot 167 .750 34
I he larger areas of continuous forests are located in Principal Forest 306,950 63
(lie higher elevations in the east half of the Basins. Six Upper Forest 14,960 3
percent of t he forest land, or about 30,000 acres , ii Subalpine 300 0
held in reserved status primarily in Mount Rainier

Total available 489,960 100
tOols not include nonforested lands commonly associated
w ith forest areas.
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TABLE 7.53. Nisquaiiy - Deschutes Basins—Area of forest land, in acres , by ownershi p and type ,

Available

State Total
Nation al Other & Mun i- Total Unavai l. Avail. &

Cover Type or Land Class Forest Federal County cipal Indian Priv ate Avail, able Unavail.

Douglas fir
seedlings and saplings 120 5,680 7,510 40 20 46,530 59,900 30 59,930
poletimber 300 18,980 19.500 140 440 122,610 161,970 430 162,400
small young growth sawtimber 11 ,340 2,340 8,060 50 40 27,990 49,820 910 50,730
old growth and large
young growth sawtimber 10,200 8,970 9,230 40 “ 56,460 84,900 2,600 87,500

True fir-mountain hemlock
seedlings and saplings 30 ‘- -- -‘ -- 2,560 2,590 420 3,010
poletimber ‘- -- 1.250 -- -- 1,250 490 1.740
small sawlimber 2,240 -- -. 70 ‘- 300 2,540 2,870 5,410
large sawtimber 6.470 -- -- 2,040 8.580 3,800 12,380

Western heml ock
seedlings and saplings 70 — 610 30 -. 5,130 5.840 140 5,980
poletimber - - -. 3.180 10 ‘- 730 3.920 90 4.010
small sawtim ber 1,440 -. -- .- “ 3,260 4,700 640 5,340
large sawtimber 8.620 50 910 20 -‘ 21,870 31,470 1,810 33,280

Western redcedar - - —

poletimber -- -‘ -- -- ‘- 4,180 4,180 - 4 , ’80
small sawtimber 30 “ 1,250 -- -- 1,530 2,810 -- 2,810
large sawtimber 140 -‘ ‘- “ -- 330 470 -- 470

Western white pine
large sawtimber -- -- .- -. ‘- 510 510 -. 510

White f ir
poletimber -‘ — -- — -. “ -- 340 340
large sawtimber ‘- -- -- ‘. “ “ “ 860 860

SUBTOTAL, soitwoods 41,000 36,020 51,500 400 500 296,030 425,450 15,430 440,880

Hardwoods
seedlings and saplings “ 190 300 “ -‘ 3,010 3.500 160 3,660
poletimber “ 1.360 5,240 60 260 26.340 33.260 750 34,010
small ,awtimber 170 -- 40 10 -‘ 14,040 14,260 40 14,300
large sawtimber “ -‘ “ - - “ --

SUBTOTAL , hardwoods 170 1,550 5,580 70 260 43,390 51 ,020 950 51,970

Nonstock ed
cutover 130 -- 2,090 -‘ “ 7, 140 9,360 -- 9,360
deforested by fire ‘- -‘ 160 - - -- 250 410 -- 410

SUBTOTA L, nonstocked 130 “ 2,250 -- -- 7,390 9,770 -- 9,770

TOTAL , productive land 41,300 37,570 59,330 470 760 346,810 486,240 16,380 502,620

Sub.Ipine 300 ‘ “ -, 300 10,020 10,320
Noncommercial , rocky 1,820 50 670 10 -- 870 3.420 3,110 6,530

TOTAL , unproductive land 2,120 50 670 10 ‘- 870 3,720 13,130 16,850

TOTAL , all forusted land 43,420 37,620 60,000 480 760 347,680 489,960 29,510 519,470
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The Nisqua ll y-Deschutes Basins contaiti PRESENT AND FUTURE NEEDS
486,240 acres of Sorest land capable of producing AND
cro ps of raw material for the wood products industry. MEANS TO SATISFY NEEDS
These lands have a sawtimber inventory of 8.1 billion
hoard feet , International V4- iltc h Rule (Table 7.54). No determination of tire demand for wood
This represents i) 7i; of the Puget Sound Area ’s products is made specifically for tire Nisqually.
commercial forest land and X .0~ of its sawtimber Deschutes Basins. The nalure of the forest products
volume. Private land accounts for 7 l” 3 of the corn- industries , particu larly the relative ease of log trans.
mercial forest area. Large cinporate holdings make up portation between the Basins , wou ld make such a
I 7~~~70 acres of the total , with the remainring determination rather meaningless. In addition , a
1 f 7 .440 acres in small ownerships , suc h as farms , specific figure wou ld impl~ th u a production goal
ranches , or other miscellaneous holdings . There are was established for the Basins . w inch is not t he case .
no medium sized ownershi ps . There are 139 .430 acres Production goals are estahlisliei t Itir t ire Puget Sound
of publicl y-owned commercial forest land in the Area as a whole, wit h Ihe assunplloni that consider-
eastern and southern portions of t he Basins. Owner- able shifts in product ion bets ceni tire Basins will
ship is 54~ State and County, 38% National Forest , occur , depending upon t u e  act u tI pattern of indus-
7~ other Federal , and 1% municipal and Indian land, trial and land use developm ent.

The forest products industry supported by t he For sake of hasiii eoniparison . howeve r , there is
N isqua lly-Deschutes Basins is concentrated at some value in showing Uie percentage of demand that
Olympia. Out of the 20 operating plants in 1964 , may he supplied by the Nisqually-Deschutes Basins in
fifteen were located at Olympia and Lacey. The the future. In 2020 . the Basins are expected to
remaining five manufacturing facilities are found at contain about l0~ of the commercial forest land in
Alder , Eatonville , Gra ham, and Yelm. Industry group- the Puget Sound Area. Tire percentage in earlier
ing shows 13 plants are sawmills and planing mills, periods is slightly lower. It is. therefore , assumed that
wit h one of the mills having a plywood plant , and t he Basins will supply approximately 10~ of t he total
seven are plywood and veneer plants. In the latter wood products demand in (he future.
group, four produce hardboard. Raw materials The effect of competing uses for forest lands is
needed by the industry amount to about one-half discussed in detail in the section covering the Puget
million board feet per day. Sound Area. The estimated diversion of forest land

There are no severe problems affecting forest from these causes in the Nisqually- Deschutes Basins is
land management and development. The usual prob- shown be low:
lems of access and interming led ownership describe d Acres Diverted
for the Puget Sound Area are found throug hout t he Type of Land Diversion (2020)
Basins. Conversion to housing developments and
smal l ranches and farms is making some inroads in the Parks , Wilderness , Campgrounds ,
forest land base . Problems of the forest products or other Recreation Use 2 ,390

industry are relate d to plant obsolescence and fluctu. Roads and Highways 15 ,140
ating markets as described in previous discussions of Urban-Industrial Development 9,010
the Puget Sound Area. Reser voirs , Powerlines , and tither

miscellaneous conversion I ,000
Private Land Use Reservations 28 ,250

Tota l 55 ,790
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TABLE 1-54. Nisqually -Deschutes Basins—Volume of sawtimber and growing stock, by ownership on
productiv e land

Ava t la bi e
State Total

Nattona l Other & Munt Total Unavai i Av ad able &
Spectes ot Group Forest Federa l Cou n iv c pal Ind ian Pr iv at e Available able Unav at lable

Sawti rn ber ihous ancj boar d feet .
In ler nabon al ‘ nch Rule

Douglas I tr
small sawtimber 166, 160 65 .700 150 , 280 990 1 , 130 584 . 780 969.040 13 . 790 982.830
large sawtots ber 557 .530 449 .870 513 , 150 2,370 670 3.069 ,800 4 .593 . 390 128 .580 4 , 721 , 970

True i ir - mountain hemlock
small sawtimber 38,580 1 ,910 .. - 6 .290 46 , 780 46 .480 93 . 260
ia.ge sa wt irnber 397 . 740 - 1 ,920 3,790 122 .400 525,850 191 .680 7 1 7 5 3 0

Western hemlock
small sawtimber 21 .350 - -  4 .320 30 50 .560 76 , 260 101 .460 177 . 720
large sawtimber 451 .670 2 .460 51 ,850 1 , 110 . 1 1 1 0 .890 1 .617 .980 90. 340 1 708 . 320

Western redcedar
sma li sawbmber 620 - 19 ,880 . - . 29. 750 50 , 250 - -  50,250
larg e sawtimber 12 . 530 -- 25 .930 38 ,460 . 38.460

Other so ft woo d species
small sawtimber -‘  . - - - -  .- 510 510
large sawl t rnber - - - 26 .510 26 .510 45 . 220 71 . 730

SUBTOTAL . sof n woods 1 ,646, 180 518 , 030 743 ,310 8,290 1,800 5, 026 .910 7 ,944 ,520 618 .060 8, 562 .580

Hardwoods
small sawllmber 1,740 1,080 5,790 140 260 162, 490 171 ,500 1,350 172 .850
large sa wt~mber 1.080 5.380 50 260 25.560 32.330 920 33,250

SUBTOTAL hardwoods 1 , 740 2 , 160 11 , 170 190 520 188 .050 203 .830 2. 270 206. 100

TOTAL SAWTIMB E R
all spac es 1 .647 .920 520 . 190 754 .480 8.480 2.320 5. 214 .960 8 . 148 . 350 620.330 8.768 .680

GrowIng Stock
M~l lto n Cubic Feet

Douglas iv 131.8 93.9 120 9 06 0.3 665 7 1 .013 2 259 1 .039, 1
True fir mountai n hemlock 789 0 7 0 7  233 103 6 43 1 146 . 7
Western hemlot. k 922 0. 5 109 0 2  .. 226 3 330 1 3 7 4  367 5
Other softwood spectes 2 6  - ‘ 3.9 - 1 6 0  225 8 9  31 4

Stj BTQTA L . sof two od s 305.5 944 136 4 1 5 03  931 3 1 .469 4 1 1 S 3  1,584 .7

Hardwoods 0 7 0.9 4 4 0 1 0 2  74 3 80.6 0.9 81 5

TOTAL GROWING STOC I~ ,
all species 306 2 953 140.8 1 6 05  1 .00S 6 1 ,550. 0 116 2 1 ,666.2
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The currenrt anrd prospective changes in the
commercial forest land base f rom all causes are given
below:

Current and projected commercial forest area in tire Nisqually-Deschutes Basins 1965-2020 (in thousand acres)

— 
Ownership

Private Public
Other

Period Large Medium Small NF Federal Other Total

196 5 179 .3 -- 167 .4 41 .3 37 .6 60.6 486.2
1 980 183.1 -- 152. 6 40.7 37.2 59 .8 473 .4
2000 19 2.8 -- 125.5 39.8 36.7 58.9 453.7
2020 196.1 .- 101.3 38.9 36.3 S7.9 430.5

Specific measures for soil and water protection seeding of improved grasse s and legumes, cover crops,
are discussed in Appendix Xlv , Waters hed Manage- drainage development , forest management , and irriga-
ment. tion deve lopment. Total cost of the program for the

early action period is $16 ,371 ,000. No projects are
NISQUALLY BASIN included in the ear ly action phase of the plan.

Four projects , wit h an installation cost of
PROGRAM IMPLEMENTATION $2 ,930,000, are proposed for the 1980-2000 period.

and one project to cost $100,000 is planned for the
AGRICULTURE AND FORESTS final period. Program costs are expected to be

$24 ,303 ,000 for the 1980-2000 period and
To satisfactorily provide for the needs in the $24 ,586,000 for the 2000-2020 period .

Nisqualiy Basin , as brought out in the preceding The total cost of the plan is expected to be
pages , the fo llowing plan has been devised. This plan, $68 ,290,000.
multi-purpose in scope , will provide for floodwater A presentation of the proposed plan, including
damage prevention , waters hed protection and rehabil- agriculture , may be found in Appendix XIV , Water-
itation, drainage improvement ,and irrigation develop- sired Management , Nisqually Basin section.
ment. Other measures provide for water quality and
quantity control, recreation , and fish and wildlife DESCH UTE S BASIN
development.

This plan contains programs and projects to PROGRAM IMPLEMENTATION
accomplish specific objectives of conservation and
development. It provides for the full development of To sufficiently provide for the needs in the
lands expected to remain in cropland by 2020.1 Deschutes Basin , as brought out in the preceding

The plan is broken down into three time pages. the following plan has been devised. This plan,
periods: (a) early action (within the next ten years); multi-purpose in scope , will provide for floodwater
(b) near t’uture (1980.2000); and (c) distant future damage prevention , watershed protection and rehabil•
(2000.2020). itation, drainage improvement , and irrigation develop-

Program measures are on-sue practices which ment. Other measures provide t’or water quality and
take advantage of developments made possible by quantity control , recreation , and fish and wildlife
structura l works of improvement , as well as measures development.
for watershed protection, conservation treatment , This plait includes programs and projects
and water management. These measures will include designed to accomplish specific objectives of conser-

vation and development. They provide for the full
Approximately 20,000 acres will be lost to other uses by development c.f lands expected to remain in cropland

2020.
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by 2020. Approximatel y I I  .000 acres will he lost to t ion development. Total cost of the program for the
ot her uses by 2020. ear ly action period is $6,426,000. No projects are

Tire plan is broken down into tlrree time proposed for tire early action period.
periods: (a) early action (within the next ten years); Three projects with an installation cost of
(b) near future (1980-2000); and (c) distant future $1 ,410,000 are planned for the 1980-2000 period.
( 2000-2020). No projects are planned for alter the year 2000.

Program measures are on-site practices which Program costs are expected to be $9,040 ,000 for the
ta ke advantage of developments made possible by 1980-2000 period and $8,748 ,000 for the 2000.2020
structural works of improvement , as well as measures period. Total cost of the plan is expected to be
for watershed protection, conservation treatment , $25 ,624,000.
and water irranagement. These measures will include A presentat ion of the proposed plan, including
seeding of improved grasses and legumes, cover crops, agriculture . may be found in Appendix XIV , Water-
drainage development , forest management , and irriga- shed Managem ent , Deschutes Basin sect ion.

MINERALS

Clay and sand and grave l are the most impor- Coal
tant minera ls mined in the Nisqually Basin. Other The Ashford coal seams are in sedimentary
minera ls that have been or are being produced in the rocks of the Puget Formation , but their stratigrap hic
area are coal , mineral water , stone , copper , and iron. relation to other coalbeds to the north is unknown.
Mineral deposits that occur in the area , but which The beds have been folded and faulted , and it is not
have not as yet been developed, are peat , perlite , unusual to find coal seams pitching more than 60°.
silica , diatomite , and gold. Production has been limited; only about 1,000 tons

The locations of the known mineral deposits in of coal has been mined. Reserves are estimated at 13
the Basins are shown on Figure 7.39. The open circles million tons.
on the maps indicate properties that have a record of
production: the dots with numbers represent proper- Peat
ties for which estimates of ore reserves have been Thirteen peat bogs have been invest igated.
made. These properties also are tabulated on the Three of the bogs contain sphagnum peat. No peat is
pages facing the maps and are identified by numbers currently being produced from the Nisqually area.
which are used in the text where references are made
to given properties. Sand and Gravel

Several large, high-quality gravel deposits occur.
NISQUALLY BASIN Aggregate, fill . and crushed rock have been produced

from more than 50 pits. Currently,  sand and gravel is
Clay being produced from only one pit , and most of its

Four clay deposits have a record of production. production is being exported to the White-Puyallup
Three of these comitain common clay that has been Rivers drainage system.
used to make clayware such as brick , tile , and Production figures are not available for publica-
pottery. Only one deposit is currently active~ tion, and no quantitative estimate of reserves has
Builders Brick Co.’s pit at Clay City . been made other than they are adequate at the

A fourth deposit , near LaGrande, consists of present rate of consumption.
refractory clay . It was mined years ago by the
Denny-Renton Clay and Coal Co. Stone

No production figures or estimate of common There are five stone quarries—three in andesite
clay reserves are available. The refractory clay deposit and two in granite. The Iwo andesite properties, both
at LaGrande has estimated reserves of 7,000 yards. near Eatonville , are currently (1966) producing land-

7.189



scape rock and rubble. Production statistics are not Gold
available for publication. Reserves are sufficiently Prior to 1945 , the Silver Creek mine (Figure
large to last for a considerable time. 7-39, No. 102) made shipments of 100 tons of ore

that ran more than $50 per ton. The ore deposit is an
Mineral Water altered silicified andesite mineralized along narrow

The Longmire Springs (Figure 7.39) are within joints.
the boundary of Mount Rainier National Park. The The Silver Creek Gold & 1~ead mine (Figure
temperature of the spring waters ranges from cold to 7-39 , No. 100) reported 20 tons shipped in 1945 that
hot , and the waters vary in mineral content from ran $89.75 per ton. The ore is in a rhyolite cut by a
carbon dioxide to a sulfur-iron mixture . A hotel is fault zone I to 4 feet wide containing limy gouge and
located at the springs, ban ds of quartz wit h sulfides.

At the Washington Cascade mine (Figure 7-39,
Copper No. 103) 5 tons were produced in 1936 and 30 tons

The Eagle Peak mine (Figure 7-39, No. 107) in 1938. Return on the 30 tons was $180. The ore
had a reported production of 100 tons in 1919 and deposit is a 5-foot vein in andesite.
unknown amounts in 1925 and 1928. Total produc- The Silver Creek gold placer (Figure 7-39 , No.
tion has probably been less than 200 tons. The 101) reported returns of about $1.25 per yard over a
deposit is in mineralized joints or slip planes in 10-year period (1920.30). Total production values are
granite . One zone ranges from 6 inches to 5 feet in not available.
width. One 18-ton shipment contained 8.05 percent
copper , 0.09 ounce of gold, and 1.87 ounces of silver Zinc
per ton. The only zinc property, the Golden Rule, has

A reported 40-ton shipment was made from the had no production.
Paradise mine (Figure 7-39, No, 107A) prior to 1921.
The deposit is in a mineralized slip plane in andesite DESCHUTES BASIN
that carries 4 to 8 inches of ore . The only shipment
made is reported to have assayed 10 percent copper. Sand and gravel, stone, peat , and mineral water

A copper property known as the Mashel (Figure have been produced from the Deschutes Basin. No
7-39, No. 107) is reported to have shipped copper other mineral commodities have been found in
around 1900. The deposit is an altered volcanic rock sufficient quantity to have stimulated serious invest-
with thin seams of native copper along joint planes. igat ion.

Iron Sand and Gravel
A small amount of bog ore was mined at St. Sand and gravel is being produced actively from

Clair Lake (Figure 7-39, No. 105) for use as a mineral two pits and intermittently from another pit . Several
pigment. The deposit contains roughly 7,600 tons of other pits in the area have been active and upon rare
bog ore. One analysis showed 54.05 percent Fe203, occasions are reactivated for special uses (these are
14.90 percent Si02, 7.50 percent Al203, 2.80 percent owned and used mostly by Thurston County).
organic matter , and 18.20 percent moisture. Production statistics are not available for

publication. Sand and gravel reserves are adequate for
Other Mineral Deposits many years at the present rate of production.

There are two diatomite deposits, one silica
deposit , one per lite deposit , and one gold deposit in Stone
the Basin. None of these properties have had develop- Stone has been produced from three quarries.
ment work or production. Two quarries are in basalt , and the third is in gabbro.

A test shipment from the Copper King (Figure All three quarries have been worked within the past
7-39, No. 98) was made in 1918 , and the Surprise few years and will continue production in the future
mine (Figure 7-39, No, 99) had a similar shipment in as needed.
1919. Stone production statistics are not available for

7-I 90



publication. Reserves appear to be adequate for Mineral Water
several years ’ use . Years ago, mineral water from the Olympia

Hygeian Spring, in Tumwater , was bott led and sold
Peat for table use. Production was discontinued many

Fifteen peat bogs totaling I .278 acres have years ago. No estimate of the amount of water sold is
been investigated. Six bogs contain sphagnum peat , avai lable.
and two of them are being actively mined. Production
figures are not avai lable for publication. The area has
substantial reserves.

INTENSIVE LAND USE
The Nisqually-Deschutes Basins’ crescent-s haped Reserve Fleet of over 100 merchant ships under the

area extends from the southern tip of Puget Sound to jurisdiction of the Maritime Administration of the
the base of Mount Rainier National Park , covering U.S. Department of Commerce.
portions of Pierce , Thurston and Lewis Counties. The State government is the primary source of the
area ’s economy is centered around lumbering and city’s income, but strong industries are lumber, wood
production of wood products, and State government products, food, beverages, and cultivation and proces-
activities. Much of the best lands in the Basins are sing of the Olympia oyster. The 249-acre Priest Point
along the rivers in the uplands near Olympia. Most of Park, site of an ear ly Catholic mission to the Indians,
the cultivated land is used to produce feed for dairy is within the city limits on the Sound to the north.
catt le and poultry. A substantial portion of the lower
Nisqually Basin is occupied by the Fort Lewis Lacey
Military Reservation. . The city of Lacey, situated northeast of

Intensive land uses in Nisqualfy-Deschutes Olympia, was incorporated December 1966, and had
Basins are found primarily around Olympia, located a 1967 population of 7,650. Many of Lacey’s
at the southern terminus of Puget Sound. Of the residents are State employees or are otherwise
635,594 acres of land in the Basins, some 19,897 are employed in Olympia.
current ly being intensively used, There are seven
incorporated municipalities and approximately seven Tumwater
unincorporated places. The city of Tumwater borders Olympia on the

south and is situated on the Deschutes River. Accord-
INCORPORATED CITIES ing to Washington history, Tumwater was the first

ANt) TOWNS American settlement north of the Columbia River
(1845) and was the Puget Sound terminus of the

Olympia northern extension of the Oregon Trail , later known
The city of Olympia , situate d at the head of the as the Cowlitz Trail. At Deschutes Falls in 1845-47 ,

Budd Inlet on the extreme southern end of Puget was built the first grist mill and sawmill on the
Sound, is the State Capitol and county seat of Sound, and the town was incorporated in 1875.
Thurston County. Initial settlement began in 1846, Today, Tumwater ’s only large industry is the
and the townsite was platted in 1850, designated the Olympia Brewing Company.
capitol of the newly-created Washington Territory in Tumwater has grown steadily, largely due to its
1853, and incorporated in 1859. proximity to Olympia. A 1950 population of 2,725

In 1950, Olympia’s population was 15 ,819; and had increased by 1967 to 4,698.
in 1967, 20,880, including a small area annexed in
1967. YeIm

The Port of Olympia is a port of entry and is The city of YeIm continues to grow due to
equipped to handle any cargo, local freight , and large growth of State government offices in Olympia and
ocean vessels. The deep water Olympia Harbor has a the Fort Lewis Military comp lex. Located in south-
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M I N E R A L  PROPERTIES IN NISQUALLY-DESCHUTES BASINS

Explanation for Figure 7-39

Metallic Minerals Nonmetallic Minerals
(with production or reserves (with reserves data where available )

data where available)

Copper (3 properties) Coal (reserves—13.41 million tons)
107 — Eagle Peak (prod. less than 200 tons)
107A — Paradise (prod.—40 tons ) Common clay (3 properties
106 — Mashel 89 — Bean

89A — Builders Brick
Gold (1 property) 88 — Gail Sigford Pottery

Iron (1 property ) Diatomite (1 property)
105 — St. Clair Lake (reserves—7,600 tons)

Mineral water (2 springs)
91 — Longmire Springs
87 — Olympia Hygeian Springs

Perl ite (1 property)
Stone Deposits

Refractory clay (1 property)
Granite (2 properties) 90 — LaGrande

Volcanic rock (6 properties) Silica (1 property)

‘Some properties not plotted on mw becaise of poor description of location end/or lack of upace.
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eastern Thurstun County in the Nisqually River few intensive uses will be found at scattered locations
Valley IS miles southeast of Olympia and 25 miles throughout the Basins. The following list contains the
sout h of Tacoma , Yelni was incorporated in 1924 and land use figures for the intensive land use subgroups.
has a 1967 population of 525 , a small increase over
the 1950 population of 470 . Urban

Railroads Roadways Airports (Built-up) Total
Tenino

The city of’ Tenino in Thurston County was 1,623 5 ,099 517 I 2 ,658 19 ,897

incorporated in 1906 and had a 1967 population of
880, a decrease from the 969 residents in 1950. Rural Nonagricultural

Unincorporated places include South Bay, East Many of t he land uses class ified within the rural
Olympia . Vai l, McKenna, Mineral . LaGrande . and nonagricultural category are similar in character and
Alder. often associated wit h or the forerunner of intensive

land use. The following list shows the several sub-
TRANSPORTATION groups in the rural nonagricultural category and the

acreages in each subgroup.
Rail The Great Northern , Milwaukee , Union

Pacific , and t he Northern Pacific Railroads all serve Rural River Farmsteads
the Basins. Nonfarm Wash (farm

Highways— Principal roadways are U.S. High- Residences Tidelands Mines yards) Total
way 410 running east to west , and Interstate Highway
5 running south to north. Numerous State and 14 ,001 1 ,014 519 4,375 19,909
county roads also provide transportation throughout
the Basins. Land Ownership

Navigation-—Commercial navigation is carried Of the tota l land area (635 ,000 acres) in t he
on as far as the Port of Olympia. Both rivers are Nisqually-Deschutes Basins , 35.6 percent is in private
limited to certain recreational uses as far as navigation ownership, 31.5 percent is in private corporate
goes. ownership, 21.6 percent in Federal ownership, 10.2

Airways There are numerous small airfields for percent in State ownership, and 1. 1 percent in local
civi lian use in the Basins and a municipal airport at government ownership. The bulk of the private
Olympia. corporate and Federal ownerships are forested areas;

t he bulk of the State ownership is State government
LAND USE CHARACTERISTICS and military establishments , buildings, and land; and

land areas owned by local governments (city. county
There are 635 ,594 acres of land in the and special districts) are mainly related to intensive

Nisqually-Deschutes Basins and 10 ,065 acres of use consisting of streets , facilities , local parks and
inland water. Table 7-46 contains the figures showing similar ar eas. Other nonforest , priv at e ownerships
the various amounts of major land use acreages within consist mainly of intensive rural nonagricultural land
t he Basins, areas.

Figures 7-36A and B portray the land use
con f igurations for the Nisqually-Deschutes Basins. TRENDS AND POTENTIALS
The maps clcarly show that intensive land use is
located in and around the cities of Olympia, Lacey Intensive land use in the Nisqually-Deschutes
and Tumwater. Basins amounts to some 19 ,897 acres or nearly one

township of land. This area accounts for approxi-
Intensive Land Use mately 3 percent of the total Basins’ area. Present

At t he present time (1967) intensive land uses requirements for intensive land use are being largely
occupy some 19,897 acres or 3.1 percent of the filled in and around the city of Olympia and several
Basins ’ land area. Nearly all of the intensive land use smaller communities in the vicinity. There is also
areas are located within or near the Basins ’ incorpor . considerab le scattered development of an intensive
ated and unincorporated communities, although a nature in the Basins , particular ly around the lake
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shores and along the shores of Puget Sound. Nearly numbers of persons employed by State government in
all of the intensive land use is located in the Olympia, plus the continual build-up of personnel at
Deschutes River portion of the Basins. Within the Fort Lewis which has brought a large number of
Nisqually-Deschutes Basins there are approximately people into the Basins. State government employ-
seven (7) townships comprising some 16 1 ,000 acres ment will continue to increase with a large increase
which are considered most likely to receive pressures coming after 1970 with the creation of Evergreen
for intensive use purposes. These townships are State College in Olympia .
m ainly located in the vicinity of the city of Olympia An examination of the Basins reveals that there
and to the south and west of the Fort Lewis Military are some 161 ,000 acres that are most likely to receive
Reservation, pressures for intensive land use purposes. With a

A potential for development of a deep-water population density of about 6 persons per acre and a
port and industrial complex exists on the Nisqually population projection of 146 ,500 persons by t he year
flats at the mouth of the river. Preliminary investiga- 2020, there wi ll be a requirement for only 23 ,500
tions are now underway examining the feasibility of acres to meet t he needs in the Basins. A highly
such a development. Present freeway construction se lective process should be forthcoming to assure
across the Nisqually flats has distracted from the total that the conversion of land to intensive uses will
potential of such a development, not be overly detrimental to other land uses in

the Basins. Each use will be put on those lands best
suited for that use . Figures 7-40A and B portray the

PRESENT AND FUTURE NEEDS projected future land use pattern (C2) for the
Nisqually-Deschutes Basins for the year 2020.

Present trends in the Nisqually-Deschutes If a major deep-water port facility is developed
Basins reveal that the intensive land use is filling in at the mouth of the Nisqually River, then land use
and around the city of Olympia and several of the figures for the Basins will need to be re-evaluated ,
smaller communities. A large part of this is primarily plus the land use plan for the area will have to be
new residential development to serve the increasing updated.
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WEST SOUND BASINS

SkokonT ish Rivers . The hydrologic area of I ,2~)3 ,993
w~w~~ ,oa 

~~~~~~~~~ acres in the West Sound Basins contains a great
( variety of resources and economic environment whichp”— -S’ ’~ .__) ranges t’rom a metropolitan comp lex with a major

).
~ ~~~~~~ 

nava l base , t hrough pioneer ranch type land use and
trom tidelands to high mountain country. The area

~~~~~~~~ ~
“ 

~~~~~ a lso includes 13 islands , over 300 acres in size , which

Sound
are situated within the saltwater reaches of Puget

~~~~~~ Population
The population of the Basins in 1967 was

134 ,200 persons. Projections show that the popula-
tion wi ll increase to 175 ,000 by 1980 , 274 ,100 by
the year 2000, and 43 2,700 persons by t he year
2020. If a cross-sound bridge is constructed after
1980, the population will swell to over 632 ,700
persons by 2020.

The West Sound Basins are located in the west Land Use
sector of t he Puget Sound Area including the Kitsap The principal land use in the West Sound Basins
Peninsula and the eastern part of the Olympic is forests and associated lands which make up 88% of
Peninsula. Portions of Pierce , Thurston , King, Grays t he total. The other two primary land uses , crop lands
Harbor , Mason , Jeffe rson, and Clallam Counties and and urban or built-up, occupy 4% and 3~ -, respec-
a ll of Kitsa p County are included in this area. All of tively. Table 7-55 shows the tabulation of present
t he important drainage areas flow into Hood Canal. land use within the Basins . Figure 7-4 1, the genera l-
These include the Big and Little Quilcene, Dose- ized land use map of the West Sound Basins , portrays
wa lli ps, Duckabush , Tahuya , Hamma Hamma , and the land areas occupied by eac h of the major uses.

AGRICULT URE

PRESENT STATUS AND Of the total land area of I .281 .387 acres in the
POTENTIAL Basins , t hose lands outside the national forest and

park boundaries have been mapped by a medium-
The West Sound Basins inc lude all of Kitsap intensity soil survey. Lands within the national forest

County and parts of Clallam , Jefferson, Mason , and park boundaries have been mapped by a low-
Thurston , Pierce and King Counties. The Basins intensity soil survey suitable for reconnaissance use.
include some islands and the land on the peninsula , Of the 915 ,515 acres mappe d by the medium-
with the exception of the Elwha-Dungeness Basins, intensity soil survey, approximately 772 ,259 acres are

The western part of the area is mountainous, as the lands which have the greatest potential for
the boundary is t he crest of the coast range and the development; i.e. , change d use or improvement in
Olympic range of mountains. The remainder of the use. Land Use (‘apability Classes II . Ill , and IV are
area shows evidence of major glaciation and is gently suited I’or either timber , cropland, or ur ban use , and
rolling, with somewhat poor ly-developed drainage in Class VI has potential for timber or urban develop-
some areas. ment.
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TABLE 7-55. Land use in West Sound Basins (acres) 1

Rural Total Area
Map Crop- Range - Tota l  Non - Built Ut) Fres h Land and
No Watershed land land mo res ls 2 Agri cu ltural Areas Waler Fresh Water

0.56 S. Fork Skok omus h R . 1,900 40 19,607 80 29-4 313 82 ,234
0-57 N. Fork Sko kom ish Fl 70 40 69,199 450 82 4,355 /4 ,196

Sub-Total Skokomish Fl. 1 .970 80 148.806 530 376 4,668 156.430

0-49 Skookum Creek 3.363 200 46,160 3,532 1,046 531 54 ,832
0-50 Isabella Creek 821 18,019 2,256 806 338 22.240
0-51 Anderson Island 607 4,205 216 4 143 5,175
0-52 McNeil Island 1,268 2,760 8~ 101 115 4,332
0-53 Harts te ne Is land 450 11,530 1 ,617 13,597
0-54 GoIdsborough Creek 907 89 34.599 370 2,536 274 38115
0-~j5 N W Shelton 1.724 130 90,409 8,639 1,699 2,421 105,022
0- 58 West Nood Canal 27.938 2,188 282 177 30 585
0-59 Tah uya River 70 27 .237 794 198 491 28,790
0-60 North Hood Canal 621 28,110 2.815 1 , 233 362 33,201
0-62 Carr In let Area 4,287 460 60,524 10.616 3,933 389 80,209
0-63 Vashon island 3,870 543 15,368 2,400 918 6 23, 105
0.66 Hamma Hamma River 59,096 310 58 248 59,712
0-67 Oosewalli ps-Ducka bu sh 241 8 144 , 111 1,642 131 275 146,408
0-68 East Hood Canal 178 51,267 1,953 443 328 54, 169
0-69 West Kits ap Area 4,649 386 53,216 4.861 13,226 483 76,821
0-70 East Ketsap Area 7,614 1,138 68.242 10,907 1,219 527 95,647
0.71 Ouilcene 967 55 15,088 1,335 200 225 77,870
0-12 East Jefferson 3,667 1,197 109.185 5,578 6.539 463 126,629
0-73 Chimacum 4,257 226 16,981 398 464 108 22 434
0-75 Seqwm 8ay A rea 745 15 20,906 631 156 23 22 ,482
0- 76 Johnson Creek 3,939 610 9,849 526 593 11 15 ,528

Sub-Total other
Pacif ic Drainages 44,245 5,057 974 ,860 63.678 41,785 7,938 1,137 ,563

West Sound Bas,ns 46,215 5,137 1 ,123 ,666 64,208 42,161 12.606 1 ,293,993

Unadj ust ed measurements . 1966. for Puget Sound Area Study.

2 F igures include nonfore sted land commonly associated w ith forest areas.

The Skokom ish River is the largest river sys te nl Production
in the Basins. It drains an area of 244 square miles. Farming is important to l I l e  area , w ith a
Smaller rivers within (lie Basins are the Quilcene , substantia l dairy industry and a large grape lnilustrv
Dosewallips , Duckabush and liamma Ilamma Rivers , as t he main dollar volume items. Total value of larm
all of which originate in roug h mountainous country production in the West Sound Basins is over $4.5
and empty into tile h ood Canal arm of Puget Sound. million annually. 1-orest products are likely to con-
The Kitsa p Peninsula and the islands within the tinue to he the largest basic industry in the area.
Basins are drained by small streams with lower
gradients . The Basins include many flt”d and drain~ Flooding
age problem areas whic h require correCt ive measures The rivers which originate in the high mountain
to attain their potential. Presently, about 46,000 country of the Olympic range have two flood~acres are devoted to farming, wit h a potential tota l of producing seasons annually. However , the majoi
about 120,0(X) acres of Class Ii and III lands which damage occurs OIi the Skokomish , as the hl alil ma
could be used for IbIS purpose . Hamma and other rivers are largely undeveloped
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i r e . i s  F i t ’ s I c ’,lnrs ‘,‘. It Iti l s iar t al lower c l ev a l i o t is , Tables
suc h is ( ‘ i t I l r l ac ’ t t t n  ( ‘ r ec k t r i d t i l e  Quilct’ri e Rivet, t i c ’ ( c — t l e i a l I / c l  land list ’ il l t h e  \~ c ’ sl S it i t id  I3jsi tis

suh 1e~’ t t n thir d t i n ~~s f r o m  seveR’ s h r r r r s d r i r i r r g  t h e  is s i t i ss i t  i t t  I able 7-5 5. 1 ilL’ fo l l i tss i i g i_ t i t l e s  i i i ’ l i t

w inter itit iti l i ts . I t t s ~ .irc ’.ts along s l R ’ a t r t s art’ cover ed t i td icale Ilk’ hi ) l e i t t i ~il .k ’sc ’l o p l r t e t i l  pt ss ilik within
s~ t i ss a ier whit - hi usually remains trapped in htiw , t ccc ’ 1ui:thk land usc’ ~iar t ~l.t rds.
areas c’Vr .’Ii .tIIr .’i (lie river dro ps I ti lt ’ 7- Si,  s i w s  ti te relative t i r t p t tm l : t r t c ’i’ of

gr t t ps t i  el liS s~ ih iiit t i e  l a r I t t t l t g  sect o r ot t ,tgrtct il-
Drainage t ore at I lit’ Rasi i t  it ’ cc l  I )a ta f rori i I lit’ I t)64 ( en st i  it

A gem iera l dt sc t ts s i t t r r  of the putposes a t t d .A,g mict i i ture s~~’ rc ’ expa nded to agree wit ir measured
problems oi l es lab l t s l t r t ig  drainage is c t r t l ~ iite d i i i  acreages liii l l t t s  table.
Appendix \ l \’ . Watersh ed Management. Princip les l,thle 7-57 sli ws liii ’ riwit her of a cres in eac h
and eondrt tor ts discussed therein app ly to I lie Vt t’sl capahi lit clas s , s it tic l.iss - arid o u r  it , k wat e rs ireds . in
Sound Basins ,tr id rtced not be repeated here. I lie Wc ’sI S m i t h Bastns . ‘I t t ’ table c a rt he used with

t h e  dc-s c r i ptioit of capah ii lt i~ tiruis lii estimate t i c ’

Watershed s pt )t L’Ilt al for develop irient -

Twent~ -tour watershed areas requiring so lu-
tions to problems or development to achieve poten-
tial produetivt iv of the Basins are shown on la u d t 1 sc P R E SENT AND F U T U R E  NEEDS
Map (Figure 7-41) and (in the Land Capability Map
( l - t g t t r c  7-42). Urban Needs

Skookuni ( reek (0—49) : Northwest Shelton Population itt i l t e W est Souttd Basit is will
(0-55) ; South I r k  Skokomish (0-56); (‘ a rr Inlet Area irterease from I 34 ,20t ) in 1967 to approximatel y
(0- (2 ) :  Vashon Island (0-63); West Kitsap Area 399 ,600 by 2020. based on Reg ional Ect iriomic
(0.69); East Kitsa p Area (0-70); East Jefferson (0-72) ; Studies Tec h nical (‘omm ittee data. At a denstty of six
(‘humacum (0-73) : Sequim Bay Area (0-75): and persons per acr e t h e  106 ,311t) acres pre ser t l~ in
Joh nson Creek (0.7(t): are the watersheds with t h e  iuiter isive and rural nonagricultural use will provide
greatest potential for agricultura l or urban develop- amp le acreage for new intensive development through
ment . as I hey conta in (iS percent of the (‘lass II the year 2020 w ithout an encroac himeiit onto the
throug h (‘lass IV laiici~ in the entire aEca. crop lands t n  t h e  Basins.

The remainder of the designated watersheds ,
Isabella Creek (0-S W: Anderson Island (0-SI) :  McNeil Cropland Needs
Island (0 -52 ) :  Ilartstene Island (0-53): Gohdshorough The Basins p rc sen t l~ h ave 4(r ,2 I S acres of
(‘reek (0-54 ) .  Nt mrth  1-ork Skokomish (0.57): West crop lauid. A sligh t  decrease in t l t t s  acreage ts expected
Ilotid (‘anal (0-5~ ), l’ahuya River (0-59), North Hood for e;tc - ii time period , t hte rt ’to re , crop la rt d in 202(1 is
(‘anal (0-60): hlamma Ilamnia River (0-6(t); Dose- expected to be about 40,t)OO acres. i’hie percent
walhip-Duckabush Rivers (0-67); 1 ast Hood (‘anal increases needed by crops , tot  t he Puget Sound Area(0-b,~): :iitd the Quilcene River (0-7 1) have a hui~~ arc sh own in 1 able 2- I S
pote ittua l It ir I ores l products , and as water sour ce
areas - Protection and Development NeedsMart v t if I lie far  iii lati ~Is mc 11111 itied above have

Data iii I able 7—5 ~ shows the mtuniher (it .ueR’scommon pr tb lc t ir s ot li(ioding amid a r iced l’or soil
of crop land that will ric ’ e t  protect ion atid develop-pm iii Ic d rat tiage - Po ipt sed st ml ti t ion s for t ht’se ctnid i—
merit - by time periods . i l  meet t uture production

it nt is  are suriiniariied in t u e  Pugct Soutid Area sect toti -

of this Appendix under “Means to Satisfy Needs .” reoluirenierils wider su sta i n ed use ,

atid i re  discusse d iii more detail in Appendix XIV .
Waters h ed Managemen t -
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TABLE 7.56. Distribution and value of production by crops in West Sound Basins

Cropland Cropland Percent of
This Use This Use Percent Value of Value

Land Use (Census) 1 (Expanded) This Use Production Thi s Use
(acres) (acres) (percent) (dollars) (percent)

Small grains 190 254 .55 12,247 .28
Field crops 55 73 16 21,799 49
Vegetables 664 887 1,92 190,384 4.28
Berrie s 804 1,073 2,32 1,104,468 24.79
Nursery products 302 403 .81 702,945 15.78
Cropland not used 2,861 3,828 8.28 — --

Sub-Total 4,882 6,518 14. 10 2,031 ,843 45,62

Hay 9,048 12,082 26.14 566,307 12.71
Hay aftemmath -- — -- 343.840 132

Sub-Total 9,048 12,082 26,14 910,147 20.43

Silage (grass) 2,345 3,132 6,78 207,500 4.66
Grass aftermath -- - -- 87,909 1,97

Sub-Total 2,345 3,132 6.78 295,409 6.63

Silage (corn) fodder 354 473 1,03 31,335 70
Pasture (cropland) 11,981 24,010 51.95 1,185,941 26.62

Sub-Total 29,728 39,697 85,90 2,422,832 54,38

Total 34,610 46,215 100,00 4,454 ,675 100.00

1 F igures by counties from 1964 Census of Agriculture were disaggregated to Basins on basis of 1966 measured acreages .
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TABLE 7-57. Land capability units in West Sound Basins (acres)1

_______________ 
Sheet I of L.

- V A T E R S N € D SC . p a b i t y
U t 0—5 0 0— S t 0—52 0—53 0—9. o— ss 0— 5 6 0— 57  0-58 0-59 0—60

I i  •s 03 20 2 ,609 245 40 488
2 i i  w ’. 04 4S3 770 1 .262 30 130

i t  ..s 06 414 L i l t  55 66 882 2 ,522 LiS t 138 530 89
II sw O2

5 I i  s.’ 03

6 ii TOTAL 947 68t 55 66 932 2 ,522 4 ,3 52 613 700 89 488

7 i i i  e’,~ 01 2 .570 2 .837 926
8 ii i  ew O3
9 i t i  e’- 02 2 ,1 9t 459

ID i i i  ~C 1 7 96 322
I I  i i i  ~~ 01 55 38 225 115 172 100 220 180
t2 l i t  i~s 02 636
13 i l l  ws 03 25 tOO 55 t4 9 tO
14 I i i  —s 04
IS I l l  sis 05 481 81 55 668 622 307
16 l l i w s O8 I 90 5 185
I? Il l ~‘s 09 2 10 25 7 10 492 308 10 10 40 133
IS I t ’  s iO 1 .293 516 65 250 2 1 7 318 695 15 tO
19 I I I  s I t
20 II I  ws 12 657 19 115 65
2 1 i i i  so 08 830
22 I ii s.. 09 71 7 60 355

23 i i i  TOTAL 6,871 1 ,304 261 57 9 246 1 ,635 4 ,53 1 172 I tO 25 3, 868 1 ,816

24 I,’ ew 03 25 864 2 ,822 2 ,092
25 IV en. 12 686
26 lid ew 14 4 ,677 3, 658 309 1 ,094 3,995 7 248 130
27 I V  en. 22 2 ,440 654 590 2 , 177 48 ,236 2 , 1 13 11 .984 10 ,989
28 iv es 09 6 ,853 4,195 l1 ,in2i 495 1 ,644 25 485 335
29 IV es 10
30 IV es 16 II
31 IV ws 02 2 1
32 1V n’.s OS 78
33 IV ws 06 149 60 55 36 200 53 1 450 57 11 7 11 2 183
34 IV ws 08 20 74 45 s 17
35 iv  es 09 45 I) 618 101 7 10
36 I V  w s tO 30 579
37 IV ws 12 170 130 292 91 3 15 30 25
38 I V  w~ 1 3
39 IV es 43
40 lv so 0 1 163 30 I 79 297 63 221 50 45
Lii iv so tO 95
42 IV ye 05 179 lOS tO 522 253 1 ,026 145 1 ,090
43 lY se t o
L.L. id se 13
45 IV Sw 06 325
46 IV sw O9 802 5

47 I V TOTAL 15, 680 8 ,849 2 ,862 2 ,699 4 ,038 13 ,57 7 57, 133 4 ,270 403 676 12 ,564 12 ,779

.8 Il — I V  TOTAL 23,498 10 .834 3, 17 3 3 ,333 4 , 350 16 , 11.4 64,186 8 ,794 926 1 ,401 16 .521 15, 083
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TABLE 7-57. Land capability units in West Sound Basins (acres) (continued)

Sheet 2 of  4

W A T ~~~R S H E O S

0—6 2 0—63 0—66 0—67 0—68 0—69 0—10 0— 7 1 0—7 2 0—7 3 0—75 0—7 6 Total “

27 11 0 239 3,778 I
5 11 6 818 645 95 72 85 4 , 1 3 1  2

584 35 129 3 15 1 , 1 1 3 22 1 .1 1 7  1 ,389 62 62 0.576 3
29 1 ,015 409 45 1 .498 4

18 2 lO S 42 167 5

611 1 1 5 408 129 315 1 ,1 13 971 2 ,882 2 ,035 179 147 20 , 150 6

2 ,471 220 12 ,335 12 ,537 20 ,276 54 , 172 7
2 .623 295 8,756 5, 253 16 .92 7 8

261 479 81 3 ,1.71 9
1 .9 1 9 2 ,437 tO

15 328 52 167 1 ,667 I t
436 1 2

15 11 5 2 11 68 748 ‘3
1 ,046 1 ,046 I I,

609 986 3,070 1 ,991 118 5 9.093 15
370 45 696 733 1 1 3 651 41.6 3,335 16
364 89 63 10 542 1 ,001 332 7 3, 653 7
707 22 5 187 166 356 4,822 1 8

5 306 1 1,5 456 19
145 1 ,001 20

830 2 1
1 .132 22

6,1.40 309 15 406 13 .565 16 .303 23, 145 1 ,299 5,251 1 ,491 8.929 6,655 105 , 226 23

5 ,532 485 1 ,993 7,736 900 298 35 22 .782 24
659 IS 1 ,360 25
85 25 20 25 551 1 .895 69 16 ,788 26

16 .024 15,758 10 ,780 16 .333 11 ,960 1 ,2 10 4 ,232 1 ,740 157 , 220 27
8 25,561 28

63 63 29
90 222 323 30

21 31
78 32

233 13 129 697 530 302 933 524 5 , 3 1 1  33
50 5 695 1 ,691 2 ,602 34

230 1 ,028 35
40 Il 190 343 61 67 1 .327 36

1 .053 37
41 2 102 122 5 88 1 , 224 38

23 123 515 170 831 39
5 205 1 ,134 193 58 480 206 3, 230 1.0

6 51 152 4!
3 , 0.1, 332 95 55 16 168 7,51.0 42

389 389 43
3 3 44

77 17, 654 1 ,729 19,785 45
1 .908 8.223 2 ,908 13, 846 46

26 ,1.03 16 , 123 25 138 11 ,007 18 .505 17,530 Ls ,392 42 ,756 8,26 1 900 947 282 ,517 47

33,454 16 ,432 155 952 24 ,7 01 35.123 41 ,788 6,662 50 ,889 11 .787 10 ,008 7 ,71.9 407, 89 3 1,8

if Unadjus ted mea surements , 1 966, for Puge t Sound Area Study , base d on NatIo n al C ooperative Soil Survey maps,
Doe s not inc l ud, lands within nat Iona l forest or park boundarIes.

~,,/ See ExhIbIt I for d .ecrtptton of capability units.
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TABLE 7-57. Land capability units in West Sound Basins (acres )’ (continued)
_______________ 

Sheet 3 ol 4
L 

- - W A T E R S H E D S
Cap ab il ty —

U n i t s  /

~~ ~~~~~~~ ~~~~~~~~~ -~~~~~~ -~~~~~~~ -~~~~~~ - -~~~~~~~ —~~~~~~ -~~~~~~~ ~~i L ° ~
8 O~~9 ~~6O

I V . 5 2 1

2 V TOTAL

3 V I en. 2 t 3, 1,2! 661 2 19 5,091 129 1 ,332 1 ,002
4 V i  es. 23
5 Vi es. 26 30 55 252 503
6 V l en. 28
7 VI es 19 2 ,023 427 135 355 25 727 3,691 541 401 333 1 ,082 5, 152
8 vi cv 20 162 7,391 207
9 VI cv 22
10 Vi e s 23
I I  WI en 24 630 1 ,679 4,103 198 2 ,329 5,919 12 .821.
12 VI es 25 605 485 335 3 I I
13 Vt c v 27
14 VI es 19 60 175 42 500 175 185 479 82
15 VI so 01 20
16 V i so 10 30
17 V i so 12
IS Vi so 14 345 560 9,667 4,049 1 ,638 665 i ,O7 5
19 VI so 16 167 50 250
20 V i  so IS 646 20 742 1 .130 2 ,985 90 1 ,855 3 ,2 1 4
21 VI  sO 19 62
22 V I  so 2! 30 1 ,633 1 ,397
23 Vi  se 13
24 V i  se 15 1 .310 1 ,965 3, 233 46s 908 1 ,075 1 ,461
2 V i se 17 1 , 101 775 2 15 16 ,080 40 3. 272 4 ,32 4
26 V I  se 2 t

27 VI TOTA i 10 ,41.5 5, 852 l 652 189 8,798 19,873 34 , 7 53 6 ,342 8,285 16 , 129 8 ,02 1 1 3 , 774

28 V II  en. 30 64 1 ,577 820 878 90
29 V I I  ce 32
30 V I I  cv 29 1 ,832 335 2 1 4  538 15
31 V I I  cv 30
32 Vi l  es 34
33 VI I  es 35 77 1 ,962 2 ,693 4 ,161
31. V I I  es 36 18 .1.07 5.156 252 95 388 1 ,94 7 992 5,092 4 ,764 6 ,902 2 ,691 3,333
35 VII  es 20 142 40

36 V I I  TOTA L 20 .303 5, 156 252 95 388 2 ,359 2 .783 8,554 7,497 11 ,078 3,569 3, 42 3

37 V i i i  en. 39 5 40 11 0 25 25 22
38 V I t i  cv 37
39 V II I  cv 38
40 V i i i  es 00 20 505 27 0 20
4 1 V I I I  es 23 50 19 238 11.0 105 1.0 305
42 V I I I  wv 24 27 465 76 8 102 182
43 V i i i  so 00 5 60 2 98 46 13 40 I 50

44 V II I  TOTAL 55 60 5 61 125 879 734 35 180 88 ‘9

45 V — V l l l  IOTA 30 ,803 11 ,068 1 ,909 884 9 ,21. 7 2 2 , 351 38 ,615 5, 630 15 , 81 7  2 7 , 3 8 7  11 ,778 1 ,756

46 I t — V I l i  TOT 54,30 1 2 1 ,902 5.032 4,2 1 7 13, 597 38 ,50! 102 ,601 24 ,424 16 ,143 28,788 28,299 32 ,839
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TABLE 7-57. Land capability units in West Sound Basins (acres ) 1 (continued )
Sheet 4 -“ 4

W A T E R S H E D S

0—62 0-63 0—66 0-67 0-68 0—69 0-70 0—71 0-72 0-73 0—75 0-76 Total

11 5 122 138 I

II 5 122 138 2

4.037 773 7 2 ,793 11 ,486 9,940 3, 1 91 9,922 3. 81 1 158 57,979 3
1 ,884 183 422 223 2 ,712 4

1 ,51 7 108 7. 093 1 , 1 98 10 . 756 5
51 51 6

6,923 87 2 ,928 7,574 4,87 1 4 ,199 650 2.636 741 45,307 7
30 298 7, 282 15 ,370 8

1 ,626 45 5 1 .676 9
270 148 418 to

1 ,260 6 ,235 2 ,874 1 , 137 32 39, 220 11
1 ,349 2 ,779 12

319 2 ,73 2 4,688 1 ,031. 200 8,973 13
234 1 ,932 14

20 15
30 16

2 ,999 1 , 252 6 , 25 1 Il
340 506 732 263 19,840 18

1.67 19
15 ,305 145 1 ,971 10 ,468 23,161 20 2 ,739 381. 11.0 40 65,055 20

62 21
675 223 3,958 22

4 ,248 186 25 4,459 23
45 49 10 ,511 24

14,498 465 9,299 8 ,737 9,573 68,379 25
23 23 26

42 ,36 1 1 ,470 1 ,645 10.044 2 1 , 871 35,562 48 ,222 10 ,405 47, 485 9, 237 950 263 364 ,228 27

3, 458 1 ,824 1 ,637 4,1 1 5 936 6 15, 405 28
158 39 354 3.006 3,557 29

30 10 313 201 526 4,014 30
20 1 ,625 289 1 ,934 3 1

415 415 32
1 ,433 1 ,723 1 ,933 3,020 191 17 . 1 93 33

3,690 5,017 5,382 2 ,221 5, 135 5,123 3,125 1 ,118 680 2 ,969 4 ,097 88,576 34
i82 35

3.720 5.017 6,825 7.715 6,959 5,123 3, 125 4 ,909 10 ,539 1 ,264 3,520 7.103 1 3 1 ,276 36

145 143 22 26 85 861 142 1j35 29 67 75 3, 157 37
707 1,168 1 ,875 38

156 1 56 39
7) 9 20 682 40

38 69 61 IS 25 256 11.5 1 ,074 19 75 2 .674 41
102 25 260 420 868 22 20 8 42 2 ,627 42

ii 471. 9 809 43
285 168 69 154 310 530 1 ,985 1 ,01.7 4,227 38 91. 192 11 ,980 44

46,366 6,666 8,539 17,918 29, 140 41 ,215 53,332 16,361 62 ,373 10 ,539 4 ,561. 7,558 507,622 45

79,820 23,098 8.69’. 18,870 53, 841 76 .338 95.120 23,023 113 ,262 22 ,326 14,572 15,307 915 .515 46

~~ 
Unadj us ted measure ments , 966, for Pugs t Sound Area Study, based on Ilat lonal Cooperative Soil Survey maps.
Doe s not Inc lude i.ad~ w t h tn  natIona l forest or park bound aries.

LI See E*Islblt I for dss c rl pti on of cap ab I l i t y un It s,
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TABLE 7-58. Protection and development needs
__ - MEANS TO SATISFY NEEDS

Measures
Needed Unit 1980 2000 2020 The program of management and development

for sustained use is t he means by which agricultural
Floodwa ter resource needs are met. Structural measures are of ~protection1 acre 43.1072 43.1072 43.107 project type . Many Federal . State , and loca l entities
Watershed of government participate with t he private se”tor ifl

protection & -

rehabilitation 3 acre ~~ ,244 ~~.696 45,137 developing resources.
Drainage The program of the United States Department
improvement acre 17,138 28.563 38.084 of Agriculture for the West Sound Basins is summar-

Irrigation ized under the topic “Program Implementation”
c~eveiopment

4 acre 5.000 7.000 15.000 immediately following Forestry . A more complete
Water for -

irrigation5 ac It. 12.750 17.850 38.250 descrtpt&on 5 found in Appendix XIV , Waters hed
_____________________________________________ - Management . West Sound Basins section.
1 A total of 70,968 acres in the West Sound Basins are
subject to flooding. Only the amount of crop lan d needing
protection th rough 2020 has been evaluated here.
2 Includes 1,554 acres expected to be lost to other uses by
2000 and 3, 107 acres by 2020.

Includes 5.137 acres of rangetand.

~ According to Appendix V II , I rrigation , there were 1,200
acres (using 3,060 acre~feet of water) irrigated in 1966.
Irri gation Appendix projections show 1,600 acres irrigated by
1980, 2,100 acres by 2000, and 2,600 acres by 2020.

Based on gross diversion requirements of 2.55 acre’feet per
acre , estimated by Irrigation Committee in App endix V II ,
Irrig ation .

..F ORES IS

PRESENT STATUS forest land is classified by resource zones in the
following tabulation.

The West Sound Basins have a prominent place
in the resource analysis of the Puget Sound Area. It is Area Percent ot’
first in commercia l forest area , second in total Zone (acres) Total
hydrologic area. Over 1 ,137 ,000* acres , or 88% of
the Basins , are classified as forest land (Table 7-59). Woodland and Woodlot 508 ,140 49
Continuous large forest areas are found throughout Principal Forest 494 .150 47
t he western two-thirds of the Basins with many Upper Forest 13 ,450
smaller i’orest areas scattered over the eastern third. Subalpine 27 ,130 3
Eight percent of the total forest land , or 94,430 

—

acres , is held in a reserved status , pr imarily in t he Total available 1,042 ,870 100
Olympic National Park. The remaining available

The West Sound Basins contain 994 ,010 acres
of commercial forest land capable of producing
cont inuous crops of industrial wood. These lands

°Ooes not include nonforested l ands commonly associated support a 12.2 billion board foot sawtimber inven-
with forest ~~~~~~ 

tory measured by t he International ~4-inch Rule
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TABLE 7.59 . West Sound Basins—Area of forest land , in acres , by ownership and type

Available
State Total

Cover Typ e Nationa l Qher & Mum- Total Unavaul - Available &
or Land Class For est Federal County cipal Indian Private Ava ilab le able Unavai lable

Doug las f i r
seedhngs & saplings 16.800 2,660 32,040 2,450 1,010 103.470 158.430 190 158,620
poletimbe r 23, 720 2,700 29,990 4,420 3,190 227.710 291,730 2,580 294,310
small young growth saw 41 .050 2,600 23,670 1,100 1,040 170,350 239.810 5.640 245,450
old grosMh and large

young growth sawtimber 47.700 150 5.530 210 150 25.670 79.410 20.480 99.890

True fir - mountain hemlock
seedlings & saplings -. -. -‘ “ 1,170 1,170 -- 1,170
polet imbe r 110 “ -- “ .- -- 170 --  170
small sawrimber “ -- “ -- -- 1.170 1, 170 1 .010 2,180
large sawtimber 10,650 - - ‘- ~- ‘- io ,~so 12,560 23,210

West ern hemlock
seedlings & saplings 400 ‘- 50 -. ‘- 40 490 -- 490
poietimber 1.130 “ 270 .- ~‘ 12.060 13,460 50 13,510
small sawtimber 540 .- 1,330 140 -. 7,3s0 9,360 1,460 10,820
large sawiimber 29,570 10 20 -- -. 1,730 31,330 10.770 42,100

Western redcedar
poletim ber 100 -- .. -. 130 3.820 4,050 -. 4,050
small sawtimber --  .‘ “ .- 

~- 4,850 4,850 10 4,860
large sawtimber 530 .‘ “ .- “ 2.510 3,040 230 3.270

LodgepOle pine
seedlings & saplings “ “ 2.620 .- 60 5.130 7.810 220 8,030
poletimber -- ‘- 360 - -  -- 2,590 2,950 -- 2,950

Sitka—Englemann spruce
poletimber -- .- 

~
- - -  .- 130 130 - -  130

large sawtimber “ -- “ .- -- 160 160 - - 160

Western white pine
seedlings & saplings ‘- - -  -. - - 300 300 - - 300
poletimber ‘. 100 - -  .- 70 170 - -  170
small sawtimber 50 ‘. “ -- - -  - -  50 -- 50

Ponderosa pine
seedlings & saplings “ 230 - - 230 ‘- 230

SUBTOTAL, softwood 172.410 8,120 96.210 8,320 5,580 570,280 860,920 55.200 916 ,120

Hardwood
seedlings & sapling s --  ‘- -- -. 4,590 4.590 10 4,600
poletimber 320 890 720 240 420 44,200 46.790 90 46,880
small sawtimber 230 ~- 9.540 .- 1.200 61,070 72,040 320 72.360
large sawtimber 40 “ -- -- 170 200 410 40 450

SIOBTOTA L, hardwoods 590 890 10,260 240 1,790 110,060 123,830 460 124,290

Nonstocked
cutover 1,290 10 2,570 390 - -  4,670 8,930 60 8.990
dsforested by fir . 330 -. “ .- ‘- .- 330 180 510

SIBTOTAL.. nonstocked 1,620 10 2,570 390 -. 4 .670 9,260 240 9,500

(table continued on following pee)

7-208



TABLE 7.59. West Sound Basins—Area of forest land , in acres, by ownership and type (continued)

Available Total
Cover Ty pe National Other State & Muni- Total Unavail- Available &
or Land Class Forest Federal County cipal lndia~ Private Available able Unavailable

TOTAL , productive land 174,620 9,020 109.040 8.950 7,370 685.010 994,010 55,900 1 ,049,910

Subalpine 27 ,130 -- “ ‘- --  21, 130 35,440 62.570
Noncommercial , rocky 20.600 -- 70 ‘- --  1,060 21 ,730 3.090 24,820

TOTAL , unproduct ive land 47 ,730 - -  70 - -  - -  1,060 48,860 38,530 87,390

TOTAL , all forested land 222,350 9,020 109,110 8.950 7,370 686,070 1,042,870 94,430 1,137,300

(Table 7-60). The Basins contain 20~ of Puget Soun d ptugranis So that expenditures for capital impiove-
Area ’s commercia l forest and I 2’~ of its sawtirnher ments will not he duplicated. The northwestern
Inventor y. The proportion ut volume to acres is lower portion of the Basins contain large areas of unstable
than ot her basins due to the prevalence of relatively clay soils that require extensive drainage work durtng
dry sites within t he “rain shadow ” of the Olympic road construction and in other land u’.&’ development.
Mountains. Privately-owned forest lands, make up Fortunate ly all ownerships are under professional
69~4 of the commercia l forest area. Large corporate .StlperVisiOn s<i t ha t  the latest and best techniques are
ownerships control 165 ,670 acres and medium sized being app lied to the soil problems. The forest
ownershi ps II .460 acres. The West Sound Bas ins products tndustry has the usual problems of acquiring
contain t he greatest area ut small-sized private hold’ sufficient raw material for manufacture during
ings in the Puget Sound Area. Owners of farms and periods oi’ f luctuating markets.
ranc hes , along with investment ownersh ips . cont ro l
507 .880 acres. Many of these owners carry on tree
farm practices . parlicuIar I~ Chr istmas tree culture. PRESENT AND FUTURE NEEDS
Public-ownerships , control 3O~

),0O0 acres of comnter~ AND
cial forest land. Ownership us 57~ Natton.i - I - ‘ rest , MEANS TO SATISFY NEEDS
35’ ; State and County, 3’ other Fede . 3’~
municipa l. and 2 Indian land. No determination of ’ the demand for wood

A well-established fo resI products industry is pro’hicts is made specifically for the West Sound
located in the Basi :u’, with the larger plants concen- Basins. The nature of the forest products industries ,
tr a te d at Shelton and Purl Townsend. Of 34 wood particularl y tile relative ease of log transportation
products pla s i t s . It) a re found at Shelton . 5 at Port between the Basins , would make such a determina~
fuuw nscnd . each at Bremerton . Port Gamble . Port tion rather meaningless . In addition , a specific figure
Orchard . and I’uulsho . at id one each at Tahuya. would intplv t hat a production goal was established
UnIon - Bi it inon . (,aldlncr . Port ludlow , Quilcene . for the Basins , which is not the case . Production goals
( ;uursi - Silverdak. W iiidslow . Suquamish . and Vashon . are established f o r  the Puget Sound Area as a whole,
All u t  these plants are rated as sawmills except for the with the assumption that considerable shifts in
pape r mIll in Port Towr iseiid. Additional items production between the Basins will occur , dependirtg
produced as a part of the sawmill operation are upon the actual pattern of industrial and land use
furnIture , hardhoard , chips , shakes . shingles . ply- deve lopment.
wood, ari d other special products. Total raw material For sake of basin comparison , however , there is
needs average one million hoard feet daily, some value in showing the percentage of demand that

Problems related to forest land martagement may be supplied by the West Sound Basins in the
and Irldustrial operations are similar to those dis- futu~e. In 2020, t he Basins are expected to contain
cussed fur other Basins. Interming led Federal . State . about 20% of the commercial forest land in the Puget
and private lands cause managers to coordinate Sound Area. The percentage in earlier periods is
long-range plans for access roads and timbe r harvest slightly lower. It is , therefore , assumed t hat the
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TABL r~ 7-60. West Sound Basins—Volume of sawtimber and growing stock , by ownership, on productive

— 
forest land

________- 
Available

State Tot al
National Other & Muni - Total Available &

Species or Group Forest Federal County ~ipel Indian Private Available Unavailable Unavailable

Sawt umber Thousand bo.rd feet ,
international ‘h incti Rule

Dougl~~ tir
small sawtimber 642,720 42,150 405.480 24,760 17,350 2,735,540 3,868,000 85,060 3,953,060
large sawhmber 2,647,930 12,590 346,950 19,250 11 ,240 1.678.640 4,716,600 1.128.930 5,845,530

True fir mountain hemlock
small sawlimber 280 - - - - - 19.640 19,920 18,180 38,100
large sawtimber 654.950 -- - - ‘- -- 650 655,600 111,700 1,367 ,300

Wester n hemlock
small sawtimber 10,030 , - 17 ,190 2.330 - lf l ,780 152 ,330 26,080 178,410

large sawtimber 1,551,310 490 1,410 -. -- 103,780 1.656.990 610,350 2,267,340

Western redcedw
smell sawtimber 110 - -  - -  -- 210 81 ,330 81 ,650 220 81.870

large sswt,mbsr 47,550 - ‘ --  - ‘ 220 158,590 206.360 13,020 219,380

Other softwood species
smell sawtimber 900 ‘- 1,790 - 30 7,230 9,950 110 10,060
large sawlimber - ‘. 1,790 - 30 16.650 18.470 110 18,580

SUBTOTAL . softwoods 5,555,780 55,230 774,610 46,340 29,080 4,924.830 11 ,385,870 2,593,760 13,979,630

Hardwoods
emsil sawtimber 2,740 680 97,820 180 12,670 638 ,380 752.470 3,620 756,090
tar ge sawtimb,r 2,060 680 730 190 8,150 48.970 60.780 1 .780 62.560

SUBTOTAL , h dwoods 4,800 1,360 98,550 370 20,820 687,350 813.250 5,400 818,650

TOTAL SAWTIM BER ,
all species 5.560.580 56.590 873,160 46,710 49,900 5.612.180 12.199,120 2.599,160 14,798 .280

Growing Stock -
Million cubic feet

Douglas-fir 599.4 10.0 137.1 8.0 5.2 804.1 1,563.8 221.1 1,184.9
Tru, fir
mountain hemlock 118.5 .. -- .. .. 3.7 122.2 132.0 254.2

Western hemlock 304.2 0.1 3.6 0.5 .. 44.1 352.5 124.0 476.5
Other eofswood spscies 19.2 .. 1.4 -. 0.2 104.4 125.2 5.3 130.5

SUBTOTAL . sot twood e 1,041.3 10.1 142.1 8.5 5.4 956.3 2,163.7 482.4 2,546.1

Hardwoods 1.9 0-5 39.0 0. 1 8.2 271.7 321.4 2.1 323.5

TOTAL GROWING STOCK .
all species 1,043.2 10.6 181.1 8.6 13.6 1,228.0 2,485.1 484.5 2,969.6
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Basins will supply appr ox iniatel y 20’~- of (lie total purpose iii nature a rid will po vi k t u ur fun udwa ter
wood products demand in the future. damage prevention . wat er~iied protectio n and rehahil.

l’he effect of competing uses for forest lands is itation , drainage ti liprovement. an d irri gatio n develop.
discussed in detail iii (t ie section covering the Puget merit. Other measure s provide fur w ater  quality arid
Sound Area. The estin s ated diversion of forest land quantity control , recreation , and lisli artd wildlile
from t hese causes in the West Soun d Basins is shown develop meitt.
below This plan includes pr ogr ams and projects

designed to accoriip l islr specific objectives ul Con-
Acres Diverted ser vation arid development . ;iiid provides h r  the ful l

Type of Land Diversion (2020) development of lands expected to remain in cropland
by 2020. Approximately 6 .000 acres will he lost to

Parks . Wilderness , Campgrounds, other uses by 2020.
or ot her Recreation Use 5 ,290 The plait is broken down into three time

Roads and Highways 34,300 periods: (a) earl y action (within t h e  next ten years) ;
Urban-Industrial Development 37,600 (b) near future (1980.2000); arid (c) distant future
Reservoirs , Powerlines , and other (2000-2020).

miscella neous conversion I ,000 Program measures arc on-site practices which
Private Land Use Reservations 95 ,000 take advantage of developments made possible by (lie

structural works of improvement , as well as measures
Total 173 ,190 for watershed protections , conservation treat m en t ,

and water management. These measures will include
seeding of improved grasses and legumes, cover crops .

The cur ren t  and prospective changes in the drainage development , forest management , arid irriga.
commercial forest land base from all causes are given tion development. Total cost of the program t’or t h e
in the tabulation at the bottom of this page. early action period is $49 ,538 ,000 .

Specific measure s for soil and water protection There are two ear ly action projects described irsare discussed in Appendix XIV , Waters hed Manage-
ment 

Appendix XIV , Watershed Management. Prinsary agri-
cultural benefits from these projects are prevention of
flooding and drain age improvement. The two projects
are expected to cost $59 ,21 5 annually, and to result

PROGRAM IMPLEMENTATION in annual benefits of $149 ,925 for a benefit cost ratio
of 2.5 ( 0 1 .

AGRICULTURE AND FORESTS Twelve projects with an installation cost of
$8 ,055 ,000 are proposed for the period between

In order to sufficiently provide for the needs of 1980 and 2000, and seven projects with an installa-
the West Sound Basins , as set forth in the previous tion cost of $970,000 are p lanned for the 2000-202()
pages , the following plan has resulted. It is multi- time period. Program costs are expected to he

(‘urrent and projected commerc ial forest area in the West Sound Basirts 1965.2020(in thousand acres)

Ownership
Private Public

Other
Period Large Medium Small NF Lederal Other Tota l

l9(s S 165,7 11.5 507 .9 174.6 9.0 125. . t 994.1)

1980 181. 8 11.5 458 .6 170.6 9.0 123.6 955 1
2(X~) 216.3 11 .3 369.9 166.2 8.9 121.7  594 .3
2020 231.6 11 . 1  288 .5 161.5 8 .7 I 19 ,6 82 1.0
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I .tuo 2 $10 liii t h e  I ‘ e ~n tMHi period and agriculture. A presentat ro n ot (he proposed plan ,
111$) t~ u u t l i m ’ 20( 10 21)21) time peniod t o t a l  including agriculture . may he found in Appendix

II t h e  plan is exp ec t e d I he \21) iu .227 .Ot)0 . X l\ . Watershed Mariagenient. West Sound Basins
\ st inr i r~ ir~ ~t the ear l~ a e r l u r i  pnu ’u)e ct s  is given sec t oil -

i i i  I .uhle 2 .2 1 1) 11 ’ Pugei Sound A rea section on

MINERALS

(‘ miii cr11 I °oo) mineral production from t lie Peat
‘.Aesi sound Bas in s is confined entirel y to non metallic Forty - s ix peat hogs covering 5 ,763 acres have
piuudii.. is sand and gravel . sione. arid peat. (‘la~ , been in vestigated. Tw enrt ~ - l iv e of these hogs conta in
rnJTle. !ilesc . coppe r . and ruts have been produced sp hagnum moss. The largest hog investigated covers
t ioni t he area , t he last t~~o in only minor quantities. 2,OoS acres and is in Jefferson (‘ount y.
Uric liriles i lie deposit occurs , but no stone has been Four peat producers are curreni I~ operating.
produced from i t .  [)iatomite also occurs in the area. No estimate of production is available for publica.

The loca iions ot the known mineral deposits in (ion. Reserves are very large .
the Bas ins are shown or u Figure 7.44. The open circles
ott the maps indicate properties t hat have a record of Clay
production~ the dots with numbers represent proper- Clay was formerly produced from three pits .
i cs for which estimates of ore reserves have been and t he material from i i ,  deposits was used to make
made. These properties also are tabulated on the common brick. No estin iate ut production is available
pages tacing the maps and are identified h~’ numbers for publication.
which are used in the text where references are made
to gwen properties. Iron

T he West Sound River Basins had the distinc-
Stone Other Than Limestone tion ot producing the t’irst pig iron in Washington . A

Stone has been produced from seven basa h blast furnace began operat ion at Irondale on Port
quarries , two granite quarries , and one sandstone Townsend Bay in 1880 . Ore for the f’urna ce was dug
quarry. (‘urrentl y (1966), only two quarries , both in from the Chimacum hmonite hog . The hog ore did
basalt , arc being operated. At the Mats Mats Bay riot piove satisfactory . and the furnace was shut
quarry , basalt is quarried at sea level and loaded down in 189 1. Later , it was rebuilt and ore from
directly onto barges for transportation to various outs ide the Basins was used.
destinations around the Sound . No production figures are avai lable for the

Stoiie production statistics are riot available for (‘himacum iron (Figure 7-4 4, No . 92) . and the
publication. Reserves are adequate for many years at amount of hog iron left in the deposit is unknown.
the present production rate , The exact location of the hog tronii which the

(‘himacum iron was produced is unknown . hut the
Sand and Gravel approximate location is shown on Figure 7~44.

(;lacia l debris that at many places contains
materia l suitable for aggregate covers most of the Copper
lowland part of the Basin (Figure 7-44). Reported Two copper properties are known , the Black
g ravel pi t s number 125 . howeve r , there are probably Tail arid the Black arid White (Figure 7-44 . No . 93). A
more. Sixty - e ight of these pits have produced in the test shipment of S tons was nsade from the Black and
past 20 years. White prospect in 19 15 , but no ot her s h i pmen t has

Production statistics are riot available for sin ce been reported. The rnineraliie’d zone consists of
publication. Sand and grave l reserves in the area three irregular lenses along an altered hasalt .phyllite
appear to he adequate tor many years. contact.  The Black Tail produced copper . hut there is

nit) record of t h e  ansount.
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MINERAL PROPERTIES IN WEST SOUND BASINS*

Explanation for Figure 7-44

Metallic Minerals Nonmetallic Minerals
(with production or reserves (with reserves data where availabe)

data where available)
Common clay (3 properties)

Copper (2 pro~erties) 83 — Fox Island
93 — Black and White (prod —S tons) 81 — Harpe r

82 — Port Orchard
Iron (1 property)

92 - Chimacum Diatomite (3 properties)

Manganese (21 properties) Stone Deposits
94 Black Hump
95 — McKean Basalt (7 properties)
96 — Triple Trip (prod.—1 carload)

Granite (2 properties)

Limestone
Reserves

Less than 10,000 tons (1 property)

Sandstone (1 property)

Some properties not plotted on map because of poor description of location and/or tac k of space.
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Manganese were concentrated in lense s a long a hasalt.himestone
Thiee of 2 1 manganese prospects hnave a record contact.

of production. I lie McKean claim (Figure 7-44 . No. 
-

95) hiad reported production prior to 1918 , and Use LImestone
Black hiunip (Figure 7.44 No. 94) prior to 1924 . In One limestone body has been tivestigat ed. It
both cases. t h e  amount of production and character contains ant est i nis ated 50.000 tons of limestone hut
of the ore body are unknown, has had no production.

A carload of ore assaying 35 to 45 percent
manganese and 17 to 30 percent silica is reported to Diatomite
have been shipped from the Triple Trip mine (Figure Three diatomite deposits are known in the area ,
7-44. No. 96) during Wor ld War I. The ore minerals but none h ave a record of production. Preliminary

invest igat ions indicate they are suhcomniercial.

INTENSIVE LAND USE

l’he Basins are relatively undeveloped, except- approxinsately 50 miles west of facltnna , 82 miles
ing cities and towns at favored locations. The Basins southwest of Seattle. Incorporated iii I 589. Shelton
have seven incorporated places , one built-up island, has always been a logging arid sawmill town with its
and approximatel y 27 unincorporated places. The economy dependent on the lumber in dustry. The
bulk of intensive land uses in the Basins is to be primary employer in the city is f he Simpson Lumber
found within the boundaries of the incorporated Company, which is engaged in sustained yield loggin g
places and on Vashon Island, Much of the remainder and in developing new wood products t h rough
of the intensive land use is located in close proximity research. The 1967 Shelton population was 6,250 : in
to the cities and towns. 1940, population was 3 ,707: and in 1950 , S .045 : hut

in 1970 projection estimate is 7 ,5(X) . the main
INCORPO RATED CI T IE S increase factor being highway improvements creating

AND TOWNS closer proximity and ease of travel to population
centers and recreation areas. The Was h ington State

Bremerton Corrections (‘enter is located nearb y.
The city of Bret ti erton in Kitsa p County has the

heaviest concentration of population in the West Port Townsend
Sound Basins. Located on a deep-water arm of Puget The city of Pnsr t Townsend, count y seat of
Sound, 15 miles west of Seattle , and 33 miles north Jefferson County, is situated on the Quinrper Pen n-
of Tacoma , Bremerton ’s primary industry is t h e  Puget sula off the northeastern tip of the Olynripnc Peninsula
Sound Naval Yard , established in 189 1 and respon- at the entrance to Puget Sound f rom the Strait of
sible for repairing and building U.S. naval vessels. As a Juan de Fuca. One of t h e  oldest cities of the
result of the Naval Yard , Bremerton ’s population North west , Port Townsend . is thie hi storical gateway
more than doubled with the shipbuilding boom to the Puget Sound country and t h e  Olympic
during World War II. Population within the city in Peninsula. Following its desigi rationi as the hiead-
1940 was 15 ,134 dnd in 1950, 27 ,~78, During the quarters of thie (‘ us t oms E) ist n ict of Puget Sound in
I 950-60 decade , the increase slowed considerably arid 1854 , the cit y was incorporated in 1860. No longer is
the 1960 population was only 28 .922. Since 1960 . Port Townsen d known as the “Key (‘it~ ” as it was in
however , steady natural growth , increases relative to the days of sailing vessels and steaniboats ; a lthough
military activities . and Seattle spillover . has raised the still a port of entry, its present economy is more
population to 36.170(1967). dependent on paper mill, lumber , fishing, sea food

products , and local agriculture , than on shipping.
Shelton (‘urrently deactivated military posts , a marine

The city of Shelton , county seat of Mason hospital , U.S. Coast Guard Training Station . and .
County, is on the southern end of Puget Sound sii ice 1927 , the Crown Ze llerhach Corporation craft
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mill have been the mainstays of the economy. Gig Harbor
According to IIa,eI Mills, Was hin gto n State The city of Gig Harbor is largely a fishing and

Librarian . “a railroad building and land boom began shipbuilding town with a 1967 population of 1 .435.
in the 1880’s wit h the hope that the city would Originally p latte d as a logging town with a sawmill ,
become a main line termina l, and enough t h ree arid by the time of incorporation in 1 946 , Gig Harbor’s
four-story substantial brick buildings were erected location , on Kit sap Peninsula, and her potential as a
alon g t h e  main street to serve a city of 20,000. The lake-like haven for ships was well recognized. A
iiiain line railroad failed to materialize and the panic fishing fleet now operates from the harbor.
of t h e early 1890’s. wit h the collapse of the land
boom, reduced t he population from 7,000 to less Winslow
than 2 ,000. Today. the picturesque Victorian The city of Winslow was incorporated in 1947
business buildings and residences make Port Town- and had a 1967 population of 1 ,270.
send one of the most historic and interesting cities in
the State. But it is also a modern city with fine Vashon Island
schools and recreational facilities.” Vashon Island, centrally located in the Puget

The 1950 population of Port Townsend was Sound Area , is 45 minutes to the center of Seattle by
6,888 but decreased 26.3 percent to 5 ,074 in 1960. ferry and 30 minutes to Tacoma by ferry. The
Since then, there has been a slow upward trend to a unincorporated island is administered by King
1967 population of 5 ,430. County and had a 196 5 population of approximately

5,600, a 2,500 increase over 1940.
Port Orchard Unincorporated townships include places in

The city of Port Orchard , county seat of Kitsap Jefferson County: Hadlock, Chimacum, Center , Port
County, is situated on the south shore of Sinclair Ludlow , Leland, Shine, Dabob, South Point , and
Inlet across from Bremerton , approximate ly 20 miles Quilcene,
west of Seattle and 33 miles nort h of Tacoma. Under Places in Kitsap County include: Ilansville,
its original name of Sidney, the town was platte d in Port Gamble, Bangor, Keyport , Chico , Seabeck ,
1854 and incorporated in 1893 , a year after being Silverdale , Kingston and Suquamish.
designated county seat. The name was changed to Others are Longbranch arid Vaughn in Pierce
Port Orchard in 1895 arid in those earl y days, lumber County and Allyn in Mason County.
and wood products were the main industries.

Today many Port Orchard residents work in the
Puget Sound Naval Yard across the Bay. Other
current employment is related to the large forest TRANSPORTAT ION
products packing plant and the town ’s being a trading
and mar keting center for outlying farms. The city has RaiI—-The area is poorly served by railroad
grown from a population of 1 ,566 in 1940 to a 1960 fac ilities, as there are no through lines. A railroad
population of 2,778. In 1967 , the 3,850 population ferry which serves the northern part of the Basins is
was somewhat below ear lier predictions for that year. operated from Seattle to Port Townsend. In the

southern part of the Basins, the railroad serves only
Poul sbo the area from Bremerton to Shelton, and for freight

The city of Poulsbo , in Kitsa p County , at t he only.
head of Liberty Bay, is on an arm of Puget Sound and Highways— U.S. Highway 101 serves the Basins
was settled in 1883 as a Norwegian fishing village , from north to south , and an adequate system of State
Incorporated in 1907, Poulsbo is still predominantly and county roads serves the developed areas.
a fishing-oriented town , although oyster raising, Navigation —Bremerton and Port Townsend are
logging, farming, boat building and employment at deep water ports , and there are large numbers of
Bremerton Navy Yard provide ot her sources - of moorage facilities for pleasure craft , both on Puget
income. Population increase from 1940.50 was Sound and the Hood Canal arm of Puget Sound.
approximately 50 percent , and in 1 967, population Airways—Numerous small airfields are in the
was reported as 1,732. Basin for civilian and emergency use.
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LAND USE CH A RACT ERIS T IC S distr icts)  consist main ly of stiects . ta c i l t i j es , local
parks and s nn i i lan areas . Other private ownerships

There are I .281 .387 acres of’ land within West ciiiis is t mainly of it i teni s ive . rural noniagi icultural land
Sound Baslins and I 2 ,606 acres of inland water. Table areas .
7.55 contain s the figures showing the various
aniounts of major land use acreages withii ni the Basins. TRENDS AND POTENTIALS

Figure 7-4 1 portrays the present land use for
the West Sound Basins. It is evident from this map. I n te n sive land u s e ii t I e  West Sound Basins
that only a small amount of land is now bein g put to amou nts to Sonic 4 2 ,1 I acres or slightly less than
intensive use in the West Sound Basins, two ( 2 )  townships of land. il is area accounts for

approximatel y 3 percent lit the to ta l  area of the
Intensive Land Use Basins. Intensive land use requirements are present l~

At thic present time (1967) intensive land uses being filled in and around the varn o us communities of
occupy some 42 .161 acres or 3.3 percen t of t h e  the Basins . prinicupauy Bremerton , Port Townsend.
Basins ’ land area. Nearly all of the intensive land use Shelton arid Port Orchard. Othner in te n sive land uses
areas are located within or near the Basins’ incorpor- ai e found inn suburhaii and scattered developments
ated and unincorporated communities although a few occurring on Bainibridge and Vashon Islan ds and at
intensive uses will be found at scattered locations various locatio n s i i i  thie shiores of Puget Sound.
throughout the Basins. The following list contains the Wit hin the West Sound Basins there are approxi-
land use f’igures for the inten sive land use subgroups . mate ly eleven (II) townships comprising some

253,000 acres which are considered most likely to
Urban receive pressure for intensive use purposes. Due to

Railroads Roadways Airports (Built-up) Total limitations of’ geography and topograp hy, tinily a
certain portioni of this area will h ave a bight potential

998 10,343 2,123 28 ,697 42 .16 1 for future intensive deve lopment. The potential
growth area is located in the Kitsap County portion

Rural Nonagricultural of the Basins , along the sh ores and on the islands of
Since many of t he land uses classified within Puget Sound and the Gig Harbor Peninsula in Pierce

tine rural nonagricultural category are similar inn County. In addition, there is a small potential area
character  and often associate d with or are the located in Mason County around and to the south of
forerunners of in tensive land use . t hey h ave been the city of Shelton. it should be noted that aiiv
included in this portion of thie Appendix for t he future construction of a cross-Sound bridge con-
convenience of the reader. The following list contains necting the Seattle area with Bainbridge Island and
the acreages of the several subgroups in the rural the mainiland , wil l great ly increase growths and devel-
nsonagr:cultura l category. opnlent prospects wit hin the Basins. This will he

examined in greater detail in tine chapter (in Future
Rura l River Farnnsteads Land Use , and will he onle of the alternative develop-

Nonfann Wash (far m ment patterns for West Sound Basins.
Residences Tidelands Mines yards) Total

56 ,147 2 .492 338 5 ,23 1 64 ,208 PRESENT AND FUTURE NEEDS

Land Ownership Growth withi n the West Soun d Basins has been
01 the total land area (I ,28 I .387 acres) in the slow in past years , with slightly more thia ni 3 percent

West Sound Basins , 38 .3 percent is in private owner- of the lan d area now being occupied by intensive land
ship; 19 ,9 percent in private corporate owners h ip; use . Present trends show that intensive land use of thie
30.3 percent in Federal ownership; 8,8 percent inn Basins will continue to fill in and around the var ious
State ownership; and 2.7 percent in local governm ent communities of ’ the Basinis , principally Bremerton .
owners hip. The bulk ol thie private corporate , Federal Port Townsend , Sheltoni . and Port Orchard. Other
and State ow ners hips are foreste d areas. Land areas scattered developmeiits that now exist and will
owned by local gove nt inilents (city, county and special conti n ue to grow are on Bainhridge and Vash no in
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Islands, and at various locations along the shore of suitable for future conversions and only 71 ,000 acres
Puget Sound. This growth pattern will continue actually needed to satisfy t he intensive land use needs
through the projection period, but will be accelerated to the year 2020, t here is a definite need to guide
at t he latter portion. It should be noted that if a development to those lands which are best suited for
cross-Sound bridge is constructed connecting the intensive uses and to those areas where land use
Seattle metropo litan area with the Peninsula main- change will cause the least conflict between uses
hand, there will be a need to reassess population and competing for land. If a cross-Sound bridge is built ,
intensive land use projections. It is felt that a the intensive land use needs will require 100,300
cross-Sound bridge would primarily serve to eventu. acres to satisfy the population influx by 2020. Figure
ally make the Peninsula area a suburb to the greater 7-4 5 portrays the future land use pattern (C2) for the
Seattle metropolitan area. West Sound Basins for the year 2020 and was

Future needs for land for intensive uses have developed on the assumption a bridge would be built
been determined by two major factors; the first being after 1980.
the projected population for the Basins, the second Industry growth will be in the pulp and paper
being density at which this population settles on the manufacturing and in recreation , The pulp and paper
land. Present population in the Basins is 134,200 with industry will require that there be a maintenance of
a density pattern of 2.9 persons per acre in the enough forest land to supply a major portion of its
intensive land use areas. Without the cross-Sound raw materials requirements. Recreation demand will
bridge the population in the Basins is projected to continue to grow through the planning period,
increase to 432,700 by the year 2020, with an requiring both public and private investments in land
intensive land use density of 6 persons per acre , and development to be made if the demand is to be
resulting in a total of 71 ,000 acres being put to satisfied.
intensive uses. Wit h 235 ,000 acres deemed likely and
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- ELWHA-DUNGENESS BASINS
S*TRR COIUMSIA

~~~~~~ and the Dungeness River with its major tributary, the
Greywolf River, most ly in the Olympic National

j ’—. .~
‘-‘\ ...) Forest. Smaller streams entering directly into the

Straits of Juan de Fuca include McDonald Creek and
Ennis Creek.

~~~~ 
_5
\

Population
The population of the Basins in 1967 was

28,500 persons. This population is primarily located
in the cities and towns along the Strait of Juan de
Fuca. Projections show that the population will grow
to 29,800 by 1980, 41,000 by 2000 and 56,600
persons by the year 2020.

Land Use
The primary land use in the Elwha-Dunsge rtess

Basins, as is true of the total Study Area , is forests
The Elwha-Dungeness Basins are located in the and associated lands which accounts for 90% of the

west sector of the Puget Sound Area fronting on the total land cover. The other two major uses, croplands
Strait of Juan de Fuca in eastern Clallam and and urban or intensive land uses , occupy 5% and 1%
Jefferson Counties. The Basins contain a hydrologic of the land, respectively. Table 7.6 1 shows the
area of some 44-8,457 acres, of which 60%, the entire tabulation of present land use within the Basins.
southern segment , is within the Olympic National Figure 7-46, the generalized land use map of the
Park. Major drainages include the Elwha River with Elwha-Dungeness Basins, portrays the land areas
many small tributaries, most ly in the National Park; occupied by each of the major uses.

TABLE 7-61. Land uw in Elwha Dungeness Basins (acres)1

Rural Total Area
Map Crop- Range- Total Non- Built-Up Fresh Land and
No. Watershed land land Forest2 Agricultural Areas Water Fresh W ater

0.77 Dungenea R iver 14,936 975 119,500 2.266 967 361 139,005
0~78 McDonald Creek 1,955 241 13,580 103 74 4 15,957
0.79 Sisbert Creek 2,100 210 12,435 196 136 2 15,079
0.80 Morie Creek 2,402 475 41,780 1,186 411 55 46,308
0.81 Ennis Creek 152 180 5,193 199 352 8 6,084
0.82 Port Ange les 1,424 232 10,062 892 3,630 8 16,248
0-83 Elwha R ive r 752 104 206,941 232 341 1,406 209,776

Tota l Pacific Orain~~.s 23,721 2,417 409,491 5,073 5.911 1,844 448,457

E lwh~ Dungen..s 23,721 2,417 409,491 5.073 5.911 1,844 448,457

1 Unadjusted measurements, 1966, for Pupt Sound Area Study.
2 Figures Include nonforeit.d land commonly associated with forest areas,
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AGRICULTUR E
PRESENT STATUS AND Production

POTENTIAL The raising of dairy and beef cattle is the
- principal far m ing enterprise , and most of the acreage

The Elwha-Dungeness Basins are located largely is seeded pasture or hayland. Field crops , peas in
in Clallam County, with approximately one-fourth of particular , make a significant contribution to the
their area being in northeastern Jefferson County. farming economy. Total value of farm production in

Four.f ifths of the area is rugged mountainous the Elwha-Dungeness Basins is more than $2.5 million
terrain , and the remainder , along t he northern coast , annually.
is made up largely of alluvial terraces. Forests use by far the largest area of land in the

Of the total land area of 446,613 acres in the Basins, comprising more than 90 percent of the total.
Basins, t hose lands outside the national forest and Several large mills are located within the Basins.
park have been mapped by a medium-intensity soil
survey. Lands within the national forest and national Flooding
park have been mapped by a low-intensity soil survey Climatic conditions induce one flood-producing
suitab le for reconnaissance use . Of the 108,317 acres season annually in the fall or winter as a result of
of land mapped in the medium-intensity survey, excessive precipitation .
approximately 73 ,000 acres are classified in Land Use Discharges in excess of channel capacity cause
Capability Classes II through V I. water to spread across t he valley, where it remains

These 73,000 acres make up the land which has until the river drops. In many areas , water is trapped
t he greatest potential for development: i.e., changed by topographic detail until it can seep into the soil.
use or improvement in use . Land Use Capability Excessive rainfall causes similar flooding conditions,
Classes II, Ill , and IV are suited for either cropland or as well as swamping of the soil.
urban uses , and Class VI has potential for urban
developments. Drainage

The Dungeness River has its headwaters high in A general discussion of the purposes and
the Olympic Mountains, and flows northerly, where it problems of establishing drainage is contained in
empties into the Strait of Juan de Fuca. It drains an Appendix XIV. Principles and conditions discussed
area of about 217 square miles. The principal therein apply to the Elwha-Dungeness Basins and
tributary is Gray Wolf River , which joins the Dunge- need not be repeated here.
ness River within the confines of the Olympic
National Forest. Watersheds

The Elwha River has its source in the glaciers of Seven wate rshed areas requiring solutions to
the Olympic Mountains, It flows in a northerly problems, or development to achieve potential pro-
direction and discharges into the Strait of Juan de ductivity of the Elwha-Dungeness Basins, are shown
Fuca. The Elwha River drains approximately 328 on the Land Use Map (Figure 7-46) and on the Land
square miles. There are no tributaries of importance. Capability Map (Figure 7-47).

Overal l, the Elwha-Dungeness Basins drain Dungeness River watershed (0-77) contains
about 700 square miles. The system includes many more than half of the cropland in the Basins and a
flood and drainage problem areas which require large portion of the forest land. Raising of dairy and
corrective measures before their potential can be beef cattk is the principal farming enterprise , and
attained. The combined flood plain of the two major most of the cropland consists of seeded pasture or
rivers contains about 3,000 acres of gent ly undulating hayland. Almost 90 percent of the forested lands are
river bottom lands. Most of the farm land is situated in the Olympic National Park and the Olympic
on alluvial terraces above the flood plain. The upper National Forest. Except for the town of Sequim,
reac hes of the Basins are steep, mountainous va lleys urbanization has had very little impact upon the
wit h turbulent streams. Much of the area of the watershed. Potential use would seem to be in the
E(wha-Dunge ness Basins lies within the Olympic further development ot’ cropland and, to a lesser

National Park - extent , forestry .
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Mcl)onald (‘ree k watershed (O.7~ ) is one of the Elwha River watershed (0.83) is the lar~.’c’ st

smaller waters heds in the Basins . It contains appmoxi. wate rs hed in the Basins. Almost 94) percent 4)1 its
mately I t~,(X)t) acres , of which 85 percent is in forest , tota l area is in forest, with the hulk of that being
The cultivated portinil of the watershed is small , either national forest or national park. Farming and
consisting of a bout 2 ,0(X) acr es. Built-up areas are urba n areas are almost nonexistent. Potential use
virtuall~ none x ist ent. Potential use probably will probably wi ll be the continued development ot
continue to be logging, with minor emphasis on forested la nds.
cro pland development. Many of the farm lands mentioned above have

Siebert (‘reek waters hed (0-79) has approxi. common problems of flooding and a need for soil
mate R the same characterist ics as McDonald Creek profile drainage. Proposed solutions b r  these condi.
water s hed and its potential use s about the same, tions are summarized in the Puget Sound Area sect ion

~Iorse (‘reek watershed (0-80) is heavily of this Appendix under “Means to Satisf y Needs ,”
f orested , will) more than ha lf the watershed lying in and are discussed in more detail in Appendix XIV ,
the Oly mpic National Park . There are approximately Waters hed Management.
2.500 acres of cro pland, predominantly hay and
pasture. Urban development from Port Angeles is Tables
beginning to spil l over into the lower portion of the Generalized land use in the Iiwha-Dungeness
watershed ; also , a large number of urban residences Basins is shown in Table 7-6 1. The following tahks
have been constructed a long the west side of Morse are to indicate the potential development possible
Cree k. Potential use would seem to lie in continued within acceptable land use standards.
urbanization and commercial development. Forestry Table 7-62 shows the relative importance of
and farming should continue to be import ant. groups of C~ O~~S within the farming sector of agricul.

Ennis Creek watershed (0-81) is largely forest - ture at the basin level. Data from the 1 964 (‘ensus of
covered. Nearly all of t he cleared and cultivated land Agriculture were expanded to agree with measured
has been taken over by urban development. Potential acreages for this tab le.
use probably will he for conti n ued urban expansion. Table 7-63 shows the number of acres in each
will) minor emphasis on forestry . capability class , subclass . and unit , by watersheds iii

Port Angeles watershed (0.82) is heavily t he Elwha-Dungeness Basins . This table call be used
forested in its upper reaches and heavily urbanized in with the description of capability units to estimate
its lower portions. There are about 1 ,400 acres of t he potential for development.
farm lands. Potential use would seem to be continued
commercia l and urban development.
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TABLE 7-62. Distribution and value of production by crops in Elwha-Dungeness Basins

Cropland Crop land Percent of
This Use This Use Percent Value of Value

Land Use (Census) 1 (Expanded) -This Use Production This Use
(acres) (acres) (percent) (dol lars) (percent )

Small grains 340 401 1.69 19,345 .99
Field crops 215 253 1.07 75,554 3.86
VegetMiles 98 116 .49 24,912 1.27
Berries 69 81 .34 83,259 4.25
Nursery products 3 3 .01 5,233 .27
Cropland not used 714 841 3.55 - -

Sub-Total 1,439 1,695 7.15 206,303 10.64

Hay 8,784 10,356 43.66 485,416 24.79
Hay aftermath — - “ 399.008 20.37

Sub-Total 8,784 10,356 43.66 884,424 45. 16

Silage (grass) 1,761 2,077 8.75 137,606 7.03
Grass afterm ath — - - 80,020 4.09

Sub-Total 1,761 2,077 8.75 217626 11.12

Silage (corn) fodder 76 90 .38 5 964 .30
Pasture (crop land) 8,060 9,503 40.06 641,830 32.78

Sub-Total 18,681 22,026 92.85 1,749,844 89.36

Total 20,120 23,721 100.00 1.958,147 100.00

1 F igures by counties from 1964 Census of Agriculture were disaggregated to Basins on basis of 1966 measured acreages.
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TABLE 7-63. Land capability units in Elwha-Dungeness Basins (acres ) 1

Capab ility WATERSHEDS
Ur isrs 2 0.77 0-78 0.79 0.80 0-8 1 0.82 0-83 Total

I I  ws 03 5,796 180 95 226 6.297
l l w s O4 1,151 2 30 52 57 7’ 1,317
l lw s O6 300 8 196 48 9 17 2 . Y 810

II Total 7 .247 188 198 173 61 74 483 8,424

i l l  ew 03 6,472 4 , 107 4 ,016 6, 744 934 1,487 23.760
ill ws O4 1,438 1,438
I l l  ws 10 1, 151 197 433 525 68 376 2,750
l l lso O6 2.278 410 210 5 2 ,903

Il l  Total 11 ,339 4 , 714 4,659 7.269 1,002 1,868 30,851

I V  ew O3 1.561 703 27 740 326 5,871 839 10,067
I V w s Ol 1.163 3 38 481 1.685
l V w s O6 30 30
lV w s lO 54 20 10
IV ws 13 1,369 1 ,250 1,070 167 37 931 404 5,228
lV so Ol 71 130 16 614 135 321 931 2,218
lV so lO 1,628 1,628

IV Total 5,846 2,106 1,123 1.589 498 7,123 2.655 20.940

l l - I V  Total 24,432 7,008 5,980 9,031 1.561 9,065 3138 60,215

1 Unadiusted measurements , 1966, for Puge t Sound Area Study, based on National Cooperative Soil Survey maps. Does not
inc lude land within national fores t or park bou ndar ies.
2 See Exhibit 1 for descri ption of capability units.

- 
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TABLE 7.63. Land capability units in Elwha-Dungeness Basins (acres)1 (cont.)
Capabiiit 5 WATERSHEDS

Units 2 0.77 078 0.79 0-80 0.81 8.82 0-83 Total

V l ew 23 1 , 191 1 ,2 13 2 , 7’t2 1,933 259 740 475 8,573
V I so 10 1,040 1 ,040
V I so 18 956 80 617 786 88 111 433 3,071

V I Tota l 3.187 1.293 3,379 2,719 347 851 908 12685

V l I e w 32 655 655
V II es 3i 4 ,189 2 ,464 2,462 5,698 1,955 5,830 9,221 31 ,819

V II Total 4,844 2,464 2 ,462 5,698 1,955 5,830 9,221 32,474

Vll l . ew 39 1,122 84 32 441 86 1,765
VIII ws OO 378 55 33 313 779
V l I I w s 23 110 110
V l I Iws 24 185 7 11 15 53 19 290

V I I I  Total 1 . 795 62 11 132 32 494 418 2,944

Il-VI l ITotal 9,826 3,819 5.852 8,549 2,334 7 ,175 10,547 48,102

I l - V I I I  Total 34,258 10,827 11,832 17 ,580 3,895 16,240 13,685 108 ,317

1 Unadjusted measurements , 1966, for Puge t Sound Area S tudy ,  based on National Cooperative Soil Survey maps Does not
include land within national forest or park boundaries.
2 See Exioba 1 for descnp niong of capabiIit~ units.
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PRESEN T AND FUTU R E NEEDS of government participate w ith the private sector in
developing resources .

Urban Needs The progran) of the United Stales Department
Popl ilaliol l in the I- Iwha-l)ungeness Basins will of Agriculture (or the l- .lwha-Dungeness Basins is

j ncie.i sc from 2~ .S( ) t ) peop le il I i l(i7 to 56~o00 in summarized under the topic “Program Implementa.
21)20 . accor ding to Regional Economic Studies l’ech- tion ’’ immediately following “Forestry. ’’ A more
riica l Committee data - Al a densits of six persons per complete description is found in Appendix XIV ,
acre , lire l0 ,~~4 acres presentl y in intensive and rural Watershed Management.
nonagricu l t u r a l  use could provide ample acreage for
rie’.s ur l tL ’ rlsuv e development to the ~‘ear 2020 withoul
an eric [~~j  cli merit on to t lie crop la rids lit the Basin s.

TABLE 7.64. Protection and development needs

Cropland Needs Measures Needed Unit 1980 2000 2020
Thc’ Basin s presentl y have 23 ,72 1 ac res of

cro plar )d. ThIs acreage is expected to remain fairl y Floodwater protection 1 acre 13, 747 13,747 13,747

constant . wu t l l  approximately 24 .00() acres foreseen Watershed protection
and rehabilitation 2 acre 26,278 26,348 26,4172020. The percent increases needed , by crops . for Drainage improvement acre 9,644 16,073 21,430

the Puget Sound Area are shown in Table 2 15, Irrigation development3 acre 17,000 18,000 22 ,000
Water for irrigation 4 ac.t t. 46,580 49,320 60,280

Protection and Development Needs
Table 7.(~4 shows the number of acres of 1 A total of 15 ,888 acres in the Elwha.Dungeness Basins are

criipland that will need protection and development , sub iect to flo oding. Only the amount of cropland needing
protection through 2020 has been evaluated here,by time periods , to n)eet future product ion requir e-

ments under sustai ned use 2 Includes 2,417 acres of rangeland .

According to Appendix V I I , irri gation , there v 15,900
MEANS TO SATISFY NEEDS acres (using 43,566 acre-feet of water) irri gate*.. in 1966.

Irrigation Appendix projections show 21.900 acres irri gated
The program management arid development by 1980; 21 ,900 acres by 2000; and 21,900 acres by 2020.

for su~l:uuned use is the means by which agricultural ~ Based on gross diversion requirements of 2.74 acre-feet per
resource needs are met. Structural measures are i t t  a acre estimated by the Irrigatio n Committee in Appendix VII .
protect type. Many Federal . State , ari d local entities Irrigation .

FOR ESTS
PRESENT STATUS of t h e  National Park Service. The remain ing available

forest land is divided unto the resource /.orics shown

~dost of the land in tire Hwha.Dungeness Basins below:
us class u l ied as forest land. Area in this class is
.142 , 160* acres , or 77~ ot the Basins ’ total hydro- Area Percent of
logic area (Table 7-~~ ). The continuous forest areas Zone (acres) Total
are located in the Natio nal Park and National Forest
ss ith sc at tere d smaller tracts along the flats between Woodland and Woodlot 32 ,820 27
(lie Federal houridaries and the Strait of Juan de Prin cipal Forest 72 ,690 61
h’uca. A great portion of the forest land , 22 1 .900 Upper Forest 4 ,610 4
acres , is in ,i reserved status under t he administration Subalpine 10 ,140 8

Does no t include nonforested lands commonly associated Total avai lable 120,260 100
wit h forest areas
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TABLE 7-65, Elwha-Dungeness Basins —Area of forest land , in acres, by ownership and type

Available 
____________

St ate Total Total
National & Muni’ Avail- Unavail- Avail. &

Cover Type or Land Class Forest County cipal Private able able linavail.

Douglas f i r
seedlings and saplings 550 1.650 ‘- 2,390 4,590 19,400 23,990
poletimber 10,360 16,600 40 7,200 34 ,200 7,660 41,860
small young growth sawtimber 4 ,350 3,320 20 4,800 12,490 800 13,290
old growt h and large

young ~ owth sewsumber ~~.800 10 11 .810 46$40 58.650

True fir-mountain hemlock
seedlings and saplings 1 ,410 ‘ 1 ,410 -- 1 ,410
poletimb er 420 - ‘- 420 ‘ ‘- 420
smell sawtim ber 470 ‘- ‘ 470 5,210 5,680
large sawtimber 2,280 - 30 - 2,310 13,440 15.750

.rn  hemlock
seedlings and saplings 1,410 10 - -  1,420 1,790 3,210
poletimber 2,350 ‘- 10 2410 4,770 390 5,160
small sawtin’,ber 1,980 - ‘- - -  1,980 1,350 3,330
large sawtimber 2,680 - 10 ‘ 2,690 13.930 16,620

Western redcedar
seedlings and saplings 100 ‘- ‘- - 100 “ 100
poletimber “ -. ‘- 2,370 2,370 “ 2,370
small sawtim ber 470 - -  ‘ - - 470 “ 470
large sawtimber 2,350 -‘ - ‘ 2 350 - 2,350

Lodgepole pine
seedlingsand saplings 310 ‘- ‘- -. 310 410 720

White fir
poletimber 80 ‘~ — 2,170 2.250 20 2.270

SUBTOTAL , softwoods 43,370 21 ,570 130 2L340 86,410 111 ,240 197 ,650

Hard woods
seedlings and saplings -. - 2,640 2.640 - ‘ 2,640
poleti mber 510 3,320 20 4,650 8,500 80 8,580
small sawtimber 1,290 .- “ 4,950 6,240 390 6,630
large sawt imber -. . “ -~ 

-- - -.

SUBTOTAL , hardwoods 1,800 3,320 20 12 ,240 17,380 470 17 ,850

Nonst ocked
cutover 560 -~ -- 560 .- 560
detors,r.d by fire 120 .- ‘- ‘- 120 1,030 1,150

SUBTOTAL , nonstock ed 680 - “ ‘ 680 1,030 1 710

TOTAL , producti ve land 45,850 24.890 150 33,580 104,470 112 ,740 217 ,210

Sube lpine 10j40 ‘ — -.  10,140 102,690 112,830
Noncommercial , rock y 5,650 - -. -- 5,650 6,470 12 ,120

TOTAL , uopr oductive land 15,790 - -. ‘- 15,790 109,160 124,950

TOTAL , al l  forested land 61,640 24 ,890 150 33,580 120,260 221,900 342,160
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i b rt)n r l t ’l .1 i i i &‘sl land c.ip.u fti&’ i t t  produicl rlg PR ESENT AND FUTURE NE EDS
c r cili , iii ri i ’, cr i p~ iii industrial wiiinl . i t i r o u i n l l s  l i t  AND
I t)4 -4 ‘II J ctCs i i i  the I- fwhia .l)unrgent’ss Basi ns . ‘Flue MEANS TO SATISFY NEEDS

tun Is’ I I use liii lit (tt l  t hiese lands is I .f ii i lhit itr
)‘ ,ird I~t’t - Inte ,’ i .ut ional ~ —in lc hl Ruile fa b le  7 4 ( )  Nu de tcrnrnratr u nr iii the demand f’ii r woi)d

l’he I represent 2 i tt  Pugen Sound Area ’s p r odu cts us made sped ) ucah )~ for the I’ lwha-
ciir) ii)reici ,i l toresl arid arid I ~~

‘ ‘ i t s  sawt un r her l)unrgeness Basins . li re nature i i )  lire for est products

t i iuur r re  I’n is .ilC lands . li c. itcd ,ilni tuist eni t ir els in t ire industries , particularly the relative ease 4)1 log trans .

nort h il ik’ ’t lord ill t h e  h l , i s i i i s . c i t r l t aun  .12’ ; iii the po rta t io n between ti re Basins , would make such a
c,i riillii ’ lc lj l  t i r ~~st ,ili ’,u I aryt ’ c i i rp c t rate holdings detern iri rat ion rall ier mean)ing less . In additio n , a

ii . ~~~~ ’ up onis 7l~I)  a c r e s  ~i) t i l e  t iil,i l Th ere a r e  no specific figure would inti ply that a production goal

nrred iuni si,ed ~s nershu ips I IlL’ hu lk of tire private was es ta blished for ti re I3asi rts , w in ch us n)ot the case.

c irnnrenc ij l t i i rcs t  a re a is nfl sma ll ownerships t(italin)g Production goals a re establis h ed t i t i  the Puge t Sound
2 )1  ,ucI ~‘ s Public con)mercial hirt ’st lands are Area as a w hole , wit h the issuunrpttor r that consider.

lii~, lcd in r i t e I i i t h i l l  ,ireas fro rt n ing on the (II’, tnpic ab le s i u i t t s  in productuii n between tire Basnns wn hl

\at io r la l Park. These ar e a s coii taunl -is .~so acres iii occur . depending upon the actual pattern of indus-
\,n i nona l liii 1’s t  itt riersit p (65’ 1. and 24 ,~~ i)() acres in trial arid land ruse development.

s t a te -  ,urid c o u n t s  ownersh ip ( l5~” ) I-or sake of basin comparison , howe ver , t here is
I he fitresi products indust ry supported by the soniC value in showin g the percentage of demand that

l l ~~ha -l )uuIlg1 ’Iie ss Basin s is rather small due to the may he supp lied by the Elwha-Dungeness Basins in

large area ot res erved lands, All except IWO of the ten) the future. lit 2020, the Basins are expected to

manru fac tu r i r t g  plants are located at Port Angeles . Tire contain about 2~ ii) the commercial forest land in

tt5 ti c~~cep l l i r ius are tire sawmills at Carlshorg an)d t hue Puget Sound Area. Tire percen)tage nn) earlier
Sequ rtt t. All i t )  the ten ) plants are classed as sawmills, periods is slightl y lower. It us . t herefore , assumed t irat

Products , asi de Irtirni lumber , are chi ps , car stoc k , tire Basins will supply approximatel y 2~’~ ut the tota l
srudding . sll akes arid slnin)g les , poles and piling, and woo d products demand iii  t lte future.

veneer. These manufacturin g plants require over The effect of conipeting uses for turest lands is

300,000 board feet of raw material each day. In discussed in de t a i l  iii  the section covering the Puget

a ddition , a plywood plant in Port Angeles secures a Sound Area. Tire estimated diversion of forest land

su hstai l r ia i  portion) of its log supply from Ehwha- from these causes in the Elwha-Dungeness Basins is
Dungeness Basins. shown below:

Problems affecting forest land managemen t and Acres Diverted
indus trial development are similar to those found Type of Land Diversion (2020)

throughout tire Puget Sound Area. Road location) and
constru ction presents special problems in the 1)unge- Parks , W ilderness , Campgrounds
ness River area due to the un stahle clay soils, or other Recreation Use 1 .210

Industrial deve lopment is h ampered by lack of Roads and Highways 4 .870

sui’ficien t h arbor front lands in Port An geles. Urban -Industrial Development 4.930
Reservoirs, Powerlines , anid other
miscellaneous conversion

Pr ivate Land Use Reservations 5.000
Total 16,010
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TABLE 7.~~ Elwha-Dungeness Basin—Volume of sawtimber and growing stock, by ownder sh ip, on prod uctive
forest land

Available
State Total

Nati onal & Muni - Total Availabl e &
Species or Group Forest Counny cipal Private Available Unavailable Unavailable

Sawtimber— Thousand board feet ,
intern ational ‘1.-inch Rule
Douglas- fir

small sawtimb er 79 200 73,780 360 77 ,930 231 ,270 33,020 264, 290
large sawtimber 660 060 25,170 590 11 .350 697.170 2.668,800 3.365.970

True fir-- mount ain hemlock
small sawtimber 9.470 -- -. -- 9.470 93,790 103,260
large sawtimber 141 ,540 -. 1,630 -- 143,170 761 ,550 904,720

Western hemlock
small sawtimber 33,840 - 20 3,230 37,090 25,820 62.910
large sawtimber 144,950 - -  560 3.230 148.740 790,840 939.580

Western redcedar
small aawt imber 9.720 - -  - -  3,260 12,980 ‘- 12,980
large sawt imber 210,380 - -  -- 3.270 213.650 -. 213.650

Other sof twood species
small sawtimber 280 - -  -- 3.530 3,810 230 4,040
large sawlimber 290 “ -- 3.530 3.820 240 4.060

SUBTOTAL , so ft w oods 1,289 730 98,950 3,160 109,330 1.501 , 170 4 374 ,290 5,875 ,460

Har dwoods
small sawtimber 13,830 3,340 10 53,500 70,680 5,060 75.740
large sawtimber 620 3,350 20 5,230 9,220 80 9,300

SUBT OTAL , hardwoods 14,450 6,690 30 58,730 79,900 5,140 85,040

TOTAL SAWT IMBE R , all species 1,304,180 105,640 3j90 168,060 L58L070 4,379,430 5.960$00

Growing stock - Million cubic fee t
Douglas’fir 134.7 18.0 0.2 16.3 169.2 492.2 661.4
True f ir mount oun hemlock 27.3 -

~ 0.3 -- 27.6 154.7 182.3
Western hemlock 34.8 -. 0.1 1.3 36.2 159.1 195 3
Other softwoo d species 87.4 -- .- 5.4 92.8 0.2 93.0

SUBTOTAL , sot two ods 284.2 18.0 0.6 23.0 325.8 806.2 1,132.0

Hardwoods 5.7 2.6 0.0 23.2 31.5 2.0 33.5

TOTALGROW ING STOCK , 289.9 20.6 0.6 46.2 357.3 808.2 1 165.5
all species
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Tire current and prospective changes in tire
comn)ercia l forest hand base from all cause s are given
below:

Current and projected commercial forest area in the Elwlna-Dungeness Basins 1965-202(1 (in) thousand acres)

Ownership
Private Public

Other
Period Large Medium Small NF Federal Other Total

1965 0.8 -. 32.8 45 ,9 -. 25.0 104 .5
1980 2.0 .- 29.3 44.7 -. 24.6 100 6
2000 4.3 -. 23 .1 43.5 .. 24. 1 95 .))

2020 5.5 .- 17.3 42.2 -. 23.6 88.6

Specific measures for soil and water protection (b) near future (1980-2000); arid (c) distant fu ture
are discussed in Appendix XIV , Watershed Manage. (2000.2020).
ment. Program measures are on.site practices w h ich

take advantage of developments m ade possible by the

PROGRAM IMPLEMENTATION 
structura l works of 1fhpr0~~~1~~ t , ~ wt.U as measures

AGRICULTURE AND FORESTS and water management . These measures will include
seeding of improved grasses and legumes . cover crops.

To sufficient ly provide for the needs of the drainage development , forest managennent . and irriga-
Elwha.Dungeness Basins, as brought out in the tion development.
preceding section , the following plan has been The total cost of the program during the early
designed. action period is expected to be $12 ,910,000. No

The plan, multi.purpose inn nature, will provide projects are scheduled for this time period.
for floodwater damage prevention, watershed protec. Five projects , with an insta llation cost of
tion and rehabilitation, drainage improvement , and $2,962,000, are scheduled for the period between
irrigation deve lopment. Other measures will provide 1980 and 2000; and two additional projects . est i.
for water quality and quantity contro l, recreation , mated cost $300,000, are planned for tire 2000.2020
and fish and wildlife development. Included in the time period. Program costs are expected to be
plan are programs and projects designed to accom- $18 ,428 ,000 for the 1980.2000 time period, and
plish specific objectives of conservation and develop. $19 ,352 ,000 for the 2000-2020 time period.
menrt , The plan provides for the full development of The total cost of the plan is expected to be
lands present ly used for farming and that such lands $53 ,952 ,000.
will continue in their present use througin 2020. A presentation of the proposed plan , including

The plan is broken down into three time agriculture, may he found in Appendix XIV . Water-
periods: (a) early action (within the next ten years); sired Management , Elwha-Dungetress Basins section.

MINERALS
The Elwha-Dungeness Basins are most impor- The locations of the known m ineral deposits in

taf t for their manganese production. Other mineral the Basi nns are shown on Figure 7.49 . The open circles
commodities that have been or are being produced on the maps indicate properties t hat have a record of
are mineral water , stone , and sand and gravel. Peat production; the dots with numbers represent proper.
also occurs. ties for which estimates of ore reserves have been
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made. The~t’ properties also are tabu lated on the Manganese
pages tacin ig the maps and are identified by numbers Three of’ 32 manganese properties have a record
which are used in tire text where references are made of production. These are the Crescent . Hurricane , and
to given propertres . Bright Angel mines.

The Crescent mine (Figure 7-4 9 , No. 89)
Stone produced 16.275 tons of ore from 1924 to 1926 ,and

Stone has been produced from t h ree quarries about 33 ,500 tons from 1941 to 1946. Small
two un basalt ai)d one in sandstone. One quarry is shipments were made in h952 and 1953. The ore
active intermittently at tire present time (1966). body consisted of three lenses of manganese ore in
Production sta lust ics are not available , nor is there an) limestone and volcanic rocks. Two of the lenses have
estimate of reserves , been mined out , and no estimate of the reserves in

the remaining lens is available. Assays on the ship’
Sand and Gravel ments made fron 1941 to 1946 averaged about 5 1.6

Most of the northern border of the Basins is percent manganese , 1.6 percent iron . 9 .1 percent
mantled with glacial nrateria l (Figure 7-49), much of SiO ,, 0.05 percent phosphorus , and 4 percent water.
wi)ich might serve as sources of sand and gravel. A reported 1 ,000 tons of high-grade manganese
Twenty-nine pits have been productive in t he area at ore was shipped from the Hurricane mine (Figure
one time or anot her , but at the present time (1966), 7-4 9, No, 9 1). The ore deposit is similar to that at the
only 4 pits are being operated. Crescent mine.

Sand and gravel production statistics are trot The Bright Angel mine (Figure 7-49 , No. 90) is
avai lable. Reserves are adequate fon many years at the reported to have shipped ore , but rio ot her informa-
present rate of consumption) . tion on the property is available,

Mineral Water Peat
A group of 2 1 mineral springs that have a large Two peat bogs totaling over ISO acres have

flow of hot sultur water has been developed at the been examined in the area. No production of peat has
Olympic Hot Springs resort (Figure 7-49). The water been reported.
is used for bathing and swia-nming facilities.

INTENSIVE LAND USE
The Elwha-Dungeness Basins are located in city ” by President Abrah am Lincolnr , who , on June

northwest Washington and contain two independent 19 , signed an executive order creating the government
basins and a number of smaller streams draining the reservation of Port Angeles and Ediz Hook for
norther n slopes of t he Olympic Mountains and lighthouse, military, ansd naval reserve and other
discharging into the Strait of Juan de Fuca. At the public purposes after Congress had enacted legislation
present time , Port Angeles and Sequim are the only making Port Angeles an official customs port of
incorporated cities. entr y. It was almost IS years before much growth

occurred and in 1890. t he municipa lity was incorpor.
a ted.

INCORPORATED CITIES As the gateway to Puget Sound, Canada , and
the Olympia National Park , Port Angeles is a tourist

Port Angeles and recreation ar ea , but t he primary industries are
The city of Port Angeles. county seat of found in the areas of pulp and paper, paper products ,

Clalfam County. is located on the Strait of Juan de Logging, lumber and wood products , mai)ufacturing
Fuca . 98 miles northwest of Seatt le, opposite construction materia ls, fishing and shipping. The
Victoria , British Columbia , and at the base of the city ’s population has increased from 9,409 in 1940 to
Olympic Mountains. The city had its beginnings in 11 .233 in 1950 , to 12 ,653 in 1960 , and to 15 ,800 in
186 2 when it was designated “the second national 1967.
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Sequim occ u py sonic 5 ,91 I acres or I .3 percent ol tire l3asi rrs ’
I hue cu u~ of Seqiuurrr . s ullr uues t ar d drvcs i area in) land area - Nearly all of tire urr te ns ive land use area is

Vnes err u ~‘s ashi irgtoii . us urn tire northeast con ncr oi t in e  iii  (i~ aroun d Port Angeles amid Sequim, a lt h ough a
Oi\ ninprc Penr u n r su u l: u w u lh i  t int ’ St ra it of Juan de Fuca to few un ut erusi v e uses will he found at scattered locat urni is
tine n or t h and tine Olym pic Mtn umita ins to th)e south. t hrr unug hout thue Basi n s , Ti n ’ o hlowi rrg list c un nr ta i n ls t i r e

A ht luoug h se tt lers f irst arrived inn I ~5 I - the to wn was harud use f igure s for tir e intensive land use subgroups.
riot uiucor poratcd until 19 13. Large dairy herds arid
t ire man y irrigated farnn s nearb y hel p make Sequim a Urhair
nrar keti nng cen ter f or  tine Sequinn-Dungenness Valley. Railroads R(uadways Airports (Built-up) Total
Sequim’s l95() popu iat io mn was reported as 1 .044 an)d
by 1967 , m a d ir)crease d to I .450. 230 I ,33~ 413 3,933 5,911

Ununnc unrporated t i  SS n)s in’ t ire I hw iua-Dungeness
Basins rmrc iude Fiw ira , 1)ungeness . Agnew , h eart of Rural Nonagricultural
t ire Hills . arid (‘arhshong Marry of tine land uuse s classified wit luinr the rural

nonagricultural category are similar m u  c iua racter and
of tell associated with or are the forerunniers of

TRANSPORTATION ii)tei)siVe hand ise . The following list con tains tl)e
acreages of t ire several subgroups inn t iue rural non)agri-

Rail Tire Milwaukee Railroad runs from Port cultu rah category.
Anrge les east to Port Townsend , wi)ere ra ilroad cars
are then transported by barges across Puget Sound t~ 

Rural River Farmsteads
Seattle. Nonfarm Wasir (farm

Hi ghways 1 .5 , liigluwav 101 runs from east to Resudences Tidehands Mines yards) Total
west across th)e Basins . State Highway 11 2 f ollows the
coast , and a lso runs from east to west . Secondary 2 ,489 988 (11 1 ,535 5.073

roa ds provide access str u rth u r rt o Ohympic National
Park an)d Olynrpic Nat i unnnal  Forest Land Ownershi p

Airways The onr l y conr) r) leicial air service ru tine Of tire total larud area (446 ,6 13 acres) in tine
Basins is at Port Anu gel e s . Elwha-Dungcness Basrrrs . 1 6.0 percenr t is in private

Navigation Port f ,t c i h it es at Port Angeles ownership arid 2.3 percent in private corporate
.ucconrrm odale ocean -goin g sh ips as well as spurt and own ershi p. 75.5 perce r) t in Federal ow n ersh ip. 5. 7
cunun irerci al I siring boats ihere are also several niinnunr percent in State own re rshr ip. anr d .5 percent in local
psrrts for i’enr yh nr ats arid pleasure craft situated along goVerninleilt ownersilip. ihe bulk of’ the private
t u e  coasi . cor porate . Federal and State ownershi ps are forested

an)d park area s , includinrg a Large portion in) Olympic
National Park . E.and area ownned by local government

LAND USE CHARACTERISTICS is almost exclusively in tine nrorthern r portion of tire
Basin s arourrd Port Angeles and consists mainly of

The re arc 446 ,613 acres in tire Ehwbra- str eets. . f~ac ih it ies , local parks , amid similar areas. Other
Dungcru.~ss BasIns ari d I .544 acres (if unlanrd Water.  (nonf ’orest ) private ownerships . also nlainnfv in the
Table 7-b I coirlains tIre f igures sirow nnug tIne acreages nort hne nn r part of t ire Basiirs . consist essentially of

tine nra~or hand use acreages wit h in t Ire Basinns. in it en is ive , rural nonragricu hlural anrd agricultural land
Figure 7.46 purr ina~ the han d use patternn for areas.

tine i.Iw lra- Durrgerni ’ss Bas rnr s It cain eas ily he seen
f i t ii) t iris map ~‘at Pr i nra ry use hand inn t lie Basins
pnc sc nrt h~ is forest use , wit h a large portion of t hese TRENDS AND POTENTIALS
fo res ted lanuds heinig conntained within t h e  Olympic
Nat io mu a l Forest arid Olyr inpuc National Park. Intensive land tuse in tine Hwha.E)uingencss

Bas inns amoui)ls Rn sonire 5 ,911  acres or approximatel y
Intensive Land Use one.fourtin it t  a tow nnsi u ip. I i rus area accou ints for less

At the prese n t t u n e  (1967) intensive land uses than I pencen ni of t u e  total Basins ’ area. Presen)t
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requirements for intensive land uses are being filled in primarily be in these existing locations.
and around the city of Port Angeles and Sequim in Land needs for intensive land uses will be
the northern portion of the Basins. Within the relatively small through the total planning period as
Llwha-Dungeness Basins, there is likely to be only a population will increase by only I ,300 people by
small demand for intensive development. Some future 1980; 13,000 by 2000; and 28,100 by the year 2020.
intensive development will occur in and around the This results in a need for 5 ,000 additional acres of
city of Port Angeles and the city of Sequim. Other land for intensive use by the end of the planning
minor intensive uses may be located along the Strait period. Figure 7-50 portrays the projected future land
of Juan de Fuca in the northern portion of the use pattern (C2) for the Elwha-Dungeness Basins for
Basins. Future intensive development could eventu- the year 2020.
a lly cover approximately one-half to three-fourths of Growth will be seen in the pulp and paper
a township ( 11 ,500-17,300 acres) in the Basins, products industry, but there will be a decline in the

wood products lumber industry. It is felt there will be
amp le land designated for intensive uses to accom-

PRESENT AND FUTURE NEEDS modate the industrial development.
The tourist industry will continue to expand

Intensive land use constitutes less than 1 within the Basins, and every effort should be made to
percent of the total land acreage in the Basins. This is exploit this economic opportunity through the devel-
located primar ily in and around Port Angeles and opment of proper faci lities to accommodate the
Sequim with some small scatterings along the Strait expanding recreation and tourist trade that will be
of Juan de Fuca. New growth to the year 2020 will brought to this area.
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MINERAL PROPERTIES IN ELWHA-DUNGENESS BASINS*

Explanation for Figure 7-49

Metallic Minerals Nonmetallic Minerals
(with production or reserves (with reserves data where available)

data where available)
Mineral water (1 spring)

Manganese (32 properties) 80 — Olympic Hot Springs
90 — Bright Angel
89 — Crescent (prod.—50,000 tons)
91 — Hurricane (prod.— 1,000 tons ) Stone Deposits

Basalt (2 properties)

Sandstone (5 properties)

°Some properties not plotted on m~ because of poor description of location and/or lac k of space.
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SAN JUAN ISLANDS

•onoso co ,uwe,. largest rslarrds , which conntain r 8! ‘~ tnt the land area .
WA$0S*OTON are Orc as, San Juanr , and Lopez. The total hydrologic

~ ( area of the group us II 2 ,S28 acres , all within San
Juan County. Streams and lakes on these islands are

::~ ::.‘:‘ ~ small and do not add significantl y to the water
resources of Puget Sound Area .

~, ‘
) Populat ion

U The p npuhatio n nt the Islands in 1967 was
2 ,600 persons. Projections indicate that tire popula-
tion will grow to 2 ,800 by 1980 , 3 ,700 by 2000 and
to 5 .100 persons by tIre year 2020.

Land Use
Forests and associated noniforested lands con-

stitute 65~ of t he total land use for the Islands. The
other two major uses of pr imary  interest , crop lands
and intensive or built-up areas , occupy I 7’7 and 3’

The San Juan Islands are located in the north of the land . respectively. Table 7.67 shows the
sect o r ot the Pugel Sound Area adjacent to the tabulation of present land use within the Islands.
(‘anadian Border. They consist of ’ 170 islands of Figure 7-5 1 , the generalized hand use map of the San

which 20 islands are over tOO acres in size , that are Juan Islands , portrays the land areas occupied by
situated hetween i Ham and Rosario Straits. The three each of the major uses.

TABLE 7-67. Land use in San Juan Islands (acres) 1

Rura l  Total Area
Map Crop- Range. Total Non- Bui lt-Up Fresh Land and
No. Watershed land land Fore st2 Agricuntur al Areas Wate r Fresh Water

0-11 Orc .s Watdro n Islands 3,407 2,295 36,881 3, 185 575 484 46,827

0-12 San Juan tStewart) Islands 8,967 5,042 20,634 3,081 1,379 279 39.382
0.13 Lopez.Blakely’Decetur lsLoitds 6,220 1,792 14,443 2,852 820 192 26.319

Tota i P.c it icDra un.ges 18,594 9,129 71,958 9, 118 2,774 955 112 ,528

Tot at San Juan lstCnds 18,594 9,129 71,958 9,118 2,774 955 112,528

1 Unadiusted me~~irements, 1966, for Puget Sound Area Study.
2 

~ gum include nonforested land commonly associated with  forest areas.
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AGR ICULTU RE

PRESENT STATUS AND declined. Total value of farm production of the San
POTENTIAL Juan Islands is over S500 .0O() annrua lly.

i-u restry Iras decl inred inn importance in recent
The San Juan Istai rds studs area co nrupn use s  all years. l’he main reasons for t ire decline 1)1 this

tnt  Sa nu Juan County The San Juann Islands lie in the industry are lower prices of fered on tIre mainland .
;it ’ r llnwestc nir part ot the Puget Sound Study Area. fewer markets , and a genera l dep letion of local timber

Of t h e  473 islands visible at low tide. onn ly six nesonurc es.
are tn t nraior importance. Tlne~ are : ( ) rca s  Island , with
an area i tt Sx square mites , Sanr Juan . SS square miles . Flooding
l opei , 2~l sql ua re m utes . Slnaw . ~ square miles . Topographic and climatic con dut itnnis induce
BIaket~ - 7 square nrnte ’,. W :uldron . 5 square miles . and only one flood-producing season annua lly . It comes
Decatur , 3 sqIu.une nrr nles The rest of tire islands in the fall or winter as the result of excessive
grouped n~ ect her contain about II square niriles. precipitation. Discharges in excess of channel

All of f lue land area of I l l  .573 acr es in the San capacity cause water I t t  spread across the valle ys
Juan Islarnds has been mapped by a medium-intensity where it remains until the streams drop. In s hine areas
soil sIi rve~ , Of tire total area mapped , approximately water is trapped by topograp hnc detail unnti l it cant

~f~~.l)U() acres are classIfied in Land Use Capability seep into the soil.
(‘lasses II through VI .

These ~~.OOO acres are the lands win ch nnave the Drainage
greatest po lenutia l fo r development : i.e.. changed use A general dlsc cuss lt n ir of the purposes and

or improvement i~r c isc ,  Larrd Use Capability (‘lasses p.ohlems of establishing drainage us contained in
II. I l l , and IV are suited t t t r  either cnop land or urban Appendix XIV , Watershed Management. Princip les
uses . amnd (‘lass VI iras potential for urban develop- and conditions di0cusse d t h erein appt~ to the .Sa,u
meld s, Juan Islands Basins annd need not he repeated here

The San Juan Islands study area provides the
snra llest sy s t c m  in the Puget Sound Area . It drains a Watersheds
tot a l area it only 176 square nnnles, Drainage us l’hree watershed areas requiring so!utions to

acconr plished t iurt i ug in nninror streams that flow problems or development to achieve potential pro-
directl y into Puget Sound. Althoug it the systen n has ductivi ty of’ the Islands are sirown on Land Use Map
only minor strea ms , it does have a great deal of flood (Figure 7-5 I) anrd on the Land (‘apahihilv Map
alit drau nnag e problem a reas which require corrective (Figure 7- 52) .
niea’nire’ bet nrC tireir potential may he attaine d. Tine Orcas-Wa ldron Islands watershed (0- i l)  is the
s I ! r t a c ~ ~I tluc Islands us nrarked by abrup t dnfferences largest watershed mr the stud y area. ft contains more
iii elevation . (,ow relief chiarac te r i ies tine glaciated titan half ’ of all forested lands in the San Juan group .
part of t In , ’ Islanrds . with glacna l plainus and gently Cropland us less important than t’onest land and urban
ro lling and hasnn n- Iike areas T lrere are IS nnountan nn built-up inca s are almost nonexistent - Potential use
peaks oni tIre Is la nr i- Is t l nat exceed I .000 feet the would seem to he toward urhanizationr itt the fornr of
higluest he unug ‘slotint Constitution on Orcas Island at resort h omes. I-tt rest rv and farming should conti n ue
2 4l~

) f eet.  to  he important for years to come.
Sarr Juan (Stewart ) Is lands waters ’ned (0.12)

Production and Ltrpe~ -B Iaketv - Decatur Islands watershed (0.1 3)

Alti noug h both forestry and t’arnnu n ng have contain approxinrately half of a l l  t i ne  crop lanrd and

declined in importance , they are still tire biggest rise rs ur hannied areas inn tine Islan ds. The Islands has-c

of land. Many farmn nig enntc rpris e s t lrat were formerly potential lor t ine building of resort Ironies anid a
of primary importa nce t uave virtually disappeared. poteirtial for nnrcreas ed agricultural production.
Most notab Le are dairying. poultry, tree t ruit , berr ies , Matny of tire t .ui nrr lands intent ionned above lu.usc
arid seed potatn tes Beet iias gradually rep laced dair~ 

comni romi problems of flooding and a need Ito soil
cattle in nunnibers us lilt ’ market for crean ni has profile dn. inmi ag i’. l’moposed st i l utno nns for these ci mdi.
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lions are sunnnnianiie d m u  the Puget Sounnd Area sect ionn Tahk’ 7.6~ shows tine re lat uve inirporlan ice it
of t h m u s  A ppeitdix under “Means to Sa tusf y Needs.” groups u nt crops wit iiit i the tarniing mt’ctor of agricul.
and are discussed inn nnore detail in Appenndix XIV , ture at the hasu nr level. Data from tine 1 964 (‘ennsus of
Watersh ed Mannagennennt . AgrIculture were expanded to agree wit l u nnneasured

acreagcs for t i t us table .
Tables Table 7.6’) shrows the nnuinrher of acres in eacln

(;enieraliied lau d use inn the San Juan Islands is capability class , subclass , and uni it . by watersineds . in
sl nownr inn Table 7~o7 , Tine following tables are to tIre San Juanr lslannds. Thus table can he used wit h the
inu d ncate tire poterntual developnnent possible within descriptronn of capability units to estimate tire potenn_

acce ptable lan d use sta n dards. tial for developnnent -

TABLE 7-68. Distribution and value of production by crops in San Juan Islands

Crop tand Croptand Percent of
This Use This Use Percent Value of Val ue

Land Use (Census) 1 (Expanded) This Use Production This Use
(acres ) (acres ) tpercent ) (dollars ) tp ercent )

Small grains 467 652 3.51 31,452 4.81

Field crops “ -.

Vegetables 495 691 3.72 148,278 22 69
Berries .. — ‘- -. —
Nursery products .. — -. -- -.

Crop tand not used 1,572 2,195 11 .80 .- --

Sub-Total 2,534 3,538 19.03 179,730 27.50

Hay 3,058 4,270 22.97 200,145 30 62
Hay aftermath -‘ ‘- -. -.

Sub-Total 3,058 4,270 22.91 200,145 30.62

Silage (grass) 130 182 .98 12,054 1.85
Grass aftermath .. ..

Su b-Total 130 182 .98 12,054 1.85

Sitage (corn ) fodder 10 14 .07 1.587 .24

Pasture (croptand) 7,583 10,590 56.95 260,090 39.19

Sub-Total 10,781 15,056 80.97 473 .876 72. 50

Total 13,315 18,594 100.00 653,606 100.00

1 F igures by count ies from 1964 Census of Agriculture were disaggregated to Basins on basis of 1966 measured acreages.
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TABLE 7-69. Land capability units in San Juan Islands (acr es)~
Capabrir ty WAT E RSHEDS

Units 2 0.11 0.12 0-13 Total

t l w t O6 278 734 272 1,284

II Total 278 734 272 1,284

l i t  ew Ol 11 0 1,097 569 1.776
I l l  we 16 2,411 1,053 1.131 4,595
i l l w s O4 395 395
I l l  ws O9 290 318 67 675
Il l ws 10 1,451 4,094 1,668 7,213
Ill ws 11 196 378 t ,962 2,536
Il l we 04 35 10 205 250
I l l  we 09 2,210 2,653 3,364 8,221

Il l  Total 6,703 9,998 8,966 25,66?

l V e w l 2  928 1,097 115 2,140
IV ew 22 1,700 2,647 1,187 5,534
tV es l l  20 20

lV w s O6 55 76 258 389
l V w s l l  944 377 615 1,936
tV se 05 551 406 45 1,002

IV we 09 99 2,486 1,286 3,870

IV Total 4,277 7,108 3,506 14,891

I l - t V Total 11,258 17,840 12,744 41,842

Unadjusted measu rements , 1966, for Puget Sound Area Study, based on National Cooperative Soil Survey maps.
2 See Exhibit 1 for descri ption of capability units.
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TABLE 7-69. Land capability units in San Juan Islands (acres) 1 (cont.)

Capability WATERSHEDS
Un ius 2 0.11 0.12 0-13 Total

VI ew 2 1 1,337 1 , 143 1,255 3,735
VI ew 28 697 1,358 665 2,720
V l es l l  238 10 248
V l e s 2S 9,313 318 737 10,368
Vt es 27 9,371 9,250 3,638 22,259

VI ws O? 19 20 79
V I so lO 30 5 35
V u  so 18 2,356 429 1,168 3,953
V I so 21 561 200 761
V I Se 17 30 102 872 1,274
VI se ? )  728 65 793

VI To ta l 23.423 14,167 8,635 46,225

VII es 29 42 157 45 244
V I I  ci 35 8,869 63 2,095 11,027
V II  es 36 2,405 6,497 1,983 10,885

V II  Total 11 .316 6.717 4, 123 22,156

V I I I  ew 39 340 259 4 14 1,013
V 111 es 38 90 26 116

V l t I w s 23 1 25 140 166
Vt lI w s 24 5 5 45 55

V I I I  Total 346 379 625 1,350

V l- V I I l  Total 35,085 21 ,263 13,383 69,731

Il-V IlI Total 46,343 39,103 26,127 111,573

Unadiuste d measurements , 1966, for Puget Sound Area Study, based on National Cooperative Soil Survey maps.
2 See Exhibit 1 for description of capabili ty units.
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PRESENT AND FUTURE NEEDS resource needs are met . Str u ctura l measures are of a
project type. Marty Federal . Stite’ . and loca l entItie s

Urban Needs of gunver unme unt part uc upate wi t h tine private sector inn

Pcnpulationn in tine Sanr Juan Islands will increase developing resources.
t ’ronnn 2 ,600 persons in 1967 to approximatel y 5 ,100 The program i~f the United States Department
persoins by 2020, according to Regiirm na l Fcounnmic of A gr iculture for tIne Sani Juanr Islands ns summarized
Studies Tec lnn rica l (‘umninittee data , At a denrsity tnt si x under t he topic “Program Implementation ” immedi’

persons per acre , tine II ,892 acres prese ntl y m i  at e ly fo lhowin rg Fo restry. A more comp lete descnip-
intenrsive aund rural nonagricu ltural use will provide fion us found iun Appendix XIV , Watershred Manage-
annple acreage for new intensive deve lopment t in tine nienit.
year 202t) without enncrtnacirmenr t on tire cuop laund of
the Islannds. TABLE 7.70. Protection and development needs

Cropland Needs Measures Needed Unit 1980 2000 2020

The Istaunds presently h ave 18 ,594 acres of
crop land. f t is expected that crop lanrd will increase Floodwater pro t ection 1 acre 17 ,294 17 ,294 17,294

Watershed protection
sligirtly inn each of the t h ree time periods , reacining a and rehabilitation 2 acre 29.129 30, 129 31 , 129

level of ’ 22 .000 acres by 2020 . Percent increases Drainage improvement acre 9,856 16 ,427 21 ,903

needed, by crops . for tire Puge( Sound Area arc Irrigation deve lopment 3 acre 500 1,000 4.000

shtrwn in Table 2- iS . Wat er for irr igation 4 a c t  t. 1.000 2,000 8,000

Protection and Development Needs A total of 17 ,294 acres in the San Juan Islands are sub iect
to flooding.

Data in Table 7.70 shows tine number of acres
of cropland that will need protectioti and deve lop. 2 Includes 9,129 acres of rangeland.

nnenn t , by tIme periods, to meet future production 3 According to Appendix V II , Irrigation , there were 100

requirements u ind er sustained use . acres fusing 200 acre-feet of watert irri gated in 1966. The
Irrigation Appendix pro lects this figure to remain const ant

MEANS TO SATISFY NEEDS throug h 2020.

Based on gross divers ion requirements of 2.0 acre-feet per
The program of management and development acre, estimated by Irrigatio n Committee in Appendix V I I ,

finn sustained use is t he meanrs by which agricultural Irrigation .

F ORE ST S
PRESENT STATUS Area Percenn t of

Zone (acres) Total
Tine San Juan Islands containr 77 ,560* acres of

forest Iarrd w hich is sonre 61 Y~ of the hydrologic area Woodlannd m id Wood lot 69.150 I 0()

(Table 7-7 1 ) .  Forests are present on all tire islands of Principal Forest 28(1 C
tIre group. 8,1 30 acres of forest laurd is officially Upper Forest
designated as tes e rved, primarily inn tIre Moran State Suba lpinne -. -.

Park and in refuges adnrinistered by tire Fish and
Wildlife Service. T h e nonreserved t t ir e st lannd is Total t’unnes ted lau d 69 ,430 100

c la ssut med f ’s / i)nnes as follows:
Tire Sann Juann Islands are not classnf med into

ct nnrnmerc ual and nnoncomnnercia l t t i resl lannd under tine
staun dards ton the Puget Sound anrd Adjacent W at e rs

Docs not include nonf or ested lands commonl y associated
with forest areac.
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TABLE 3.46. San Juan Islands—Area of forest land, in acres, by ownership and type

Available
Total

Other Total Available &
Cover Type or Land Class Federal Private Available Unavailable Unavailable

Doug las fir , seedlings and saplings 20 5,530 5,550 90 5,640
Douglas -fir , poletimber 70 24,930 25,000 190 25,190
Douglas fir , small young growth

sawt imber 60 19,390 19,450 4 , 180 23,630
Douglas-fir . old growth and large

young growth sawtimber 10 5,540 5,550 2,770 8,320

White fir , small sawtimber 10 2.770 2,780 170 2,950
White fir , large sawtimb er 10 2, 780 2 , 790 -- 2,790

SU BTOTAL , softwoods 180 60.940 61 .120 7,400 68 ,520

Hardwoods , seedlings and saplings 10 2,650 2,660 30 2,690
Hardwoods, poletimber 10 2,880 2,890 170 3,060
Hardwoods , small sawtimber -- 2,760 2,760 530 3,290

SUBTOTAL , hardwoods 20 8,290 8,310 730 9,040

TOTAL , all forested land 200 69,230 69,430 8,130 77,560

Study. the forest land area of 69,430 acres supports PRESENT AND FUTURE NEEDS
a sawtimber volume of about 156 million board feet , AND
International ‘%~inch Rule (Table 7.72). These figures MEANS TO SATISFY NEEDS
represent less than l~ of Puget Sound Area ’s com-
mercia l ti m ber area and an insignificannt amount of its Future development of tine forest prode icts
timber volume. Within this classification , there are industries and management of forest lands for t imber
69.230 acres of privatel y-owned forest land wit in only production are expected to be very l i n n i t ed  urn tire San
2tK) acres in public ownersinip. A ll of the privately- Juan Islands . These lands Irave a tu ig in potential for
owne d forest land, except for 80 acres of corporate recreation development and , in addition , are highly
land, is in snral l holdings. As indicated in the zoning attractive for tIre private development of sumnrer
classificatIon above , all of tIne privately field forest Iromes , resorts , or similar forms of Ianrd use. The
land is in woodland and woodlots. curr eunt owners irip pattern , as we ll as expected

l’he forest lands of the San Juaun Islands do trot changes inn ownership, suggests that timber produc.
present any significant opportunnity t’or t he develop- tmo n will trot be practiced on any significanrt scale. It
ment of forest products industries. There are only is . t herefore , assumed that tine forest area of t u e San
two m ills in t he area. Tinese are sawmills located at Juan Islands will be w holly removed from comnrercial
Friday Harbor witin a total daily output of 17 ,000 timber production by tIre year 2020.
hoard feet. The conversion or reservation of forest lanid for

The San Juan Islands are fast heconniung a otiner purposes will not occur overnright , Inowever. In
recreati or n amid residence area. Forest land manage- tine interim . somnie timber will be nrarketed from
ment is more concerned wit h natural beauty annd fire sporadic cutting of t he predominantly second-growt h
protectionr thann wit ln product ion of timber products. stands annd as a result of land clearing operat iotrs. 1’Ire
Zoning programs are all poinrted towar d pastoral volume is expected to he small , however , due to  the
living conditions rather t i raun encouraging industria l patternn of small ownnersinips and snnall size of tIne
deve lop nnnent. timber involved.
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TABLE 3-47. San Juan Islands—Volume of sawtimber and growing stock , by ownership, on productive forest
land

Availab le
Total

Other Total Available &

Species or Group Federal Private Available Unavailable Unavailable

Sawtim ber Thousan d board fee t ,
International %-inch Rule

Douglas’fir , small sawtimber 960 307,010 307 .970 48,360 356,330
Douglas fir , large sawtimber 580 319.950 320,530 99.350 419,880

Other softwood species , small sawt imber 110 28,110 28,220 1 .870 30.090
Other softwood species , large sawtimber 560 90,050 90,610 90,610

SUBTOTAL . softwoods 2.210 745, 120 747 .330 149,580 896 , 910

Hardwoods , small sawtnmber 10 30,500 30,510 6,030 36,540
Hardwood s , large sawtimb er 10 3,580 3,590 210 3,800

SUBT OTAL, hardw ood s 20 34,080 34 ,100 6,240 40 ,340

TOTAL sawtimber , all species 2.23U 77~,200 781 ,430 155,820 937 , 250

Growing Stock Million cubic fee t

Doug las -fir 0.2 114 2 114.4 26.9 141 .3

Other softwood spec ies O. ,  46.8 47.1 0.7 47 .8

SUBTOTAL , sot twoods tJ.5 161.0 161 5 27.6 139.1

Hardwoods 0.0 13.5 13.5 2.5 16.0

TOTAL GROWING STOCK , all species 0.5 174.5 175.0 30 1 205 1

(‘ uno ’ nut anrd pnojected commercial forest area inn t ire San Juamn Isiamrds l~)f 5.2020 (in ttno us:u nnd .ucres)

_______________- __________ — 
Owners lni p 

______________________

_____________ 
Private Public 

_______

Pennod - Lange Medium Smnna ll Federal Otirer Tofal

l H s ~ 0 .1 -- 69 .1 -. 0.2 (~).4
I i)M~~

. .- -. I 7.3 -- -- 17 3
2l)(X) -- .. .. ..

~(12U .. .. .. ..

Since ciimmnu ercia l timber du tt m n ig IS expected to P ROGR A M I M P L E M ENTA T ION
he tm nn ri ted , t t n e re will he little n eed for t ine wate rs h ed
pniutectmoni nncasures suggested for stmcln operationns. AGRICU LT UR E AND FORESTS
Tine expected fannd use pattern will eniphasiic
aest lnet ic appearannce . tirerefore . it is asstmmed th at t ine Inn order to stiff ucm en t fv  provide for t ue mneeds of
iannd ownn ers will perform anu v needed erosiOnn cointrul tine Sam Juan Islands . as set fort ln nun t ire piccedinrg
inn ot hen won k t fiat will he necessary inn m nn a iti tai nl inrg pages. I tnt ’ I o l lowmmr g plain h as resulted . I t is nrn nm f lu—

t hese values. purpose in nature .umnd will prciv ndc ’ for floodwater
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danra ge prevention . waters h ed protection , and structural works of impruvemennt . as well as measures
rehahrhmtationr , drainage Improvement , arid irrigation for wat e’nshred protection , conservation treatment ,
deve lopme nit. Othne r measures provide for water ami d water management. T h ese measures will iniclude
quality arid quantity control , recreation , and fish annd seediing of improved grasses and legumes, cover crops .
wildhif ’e development, drainage deve lopment , forest mannagement . am nd irriga-

This plan includes programs anrd projects tion developnnen nt. Total cost of tine program for tire
designed to accomplish specific objective s of conser- earl y action period is $6 ,546 ,000. No projects are
vat ionn and development , and also provides for the full scireduled for t h is ti me period.
developnnent of binds presently used for farminng. It is Three projects , covering t he entire area , wit h ann
planned t hat such lands continue in their present use installation cost of $2 ,736,000 are scheduled for the
with an additional 3.400 acres being diverted to period between 1980 and 2000. No additional pro-
cropland by 2020 . jec ts are plannned. Program costs are expected to he

Tine plan is broken down into three time $8 ,889,000 in tine 1980.2000 period and $8 ,118 ,000
periods: (a) ear ly action (within the next ten years) : in the 2000.2020 time period. Total cost of the plan
(b) near future (I980.2000)~ and (c) distant future is expected to be $26,289,000 .
(2000-2020). A presentation of tine proposed plan, including

Program measures are on-site practices which agriculture , may he found in Appendix XIV , Water-
take advantage of developments made possible by the shed Management. San Juan islands section,
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MINE RALS

hh t~ m the most inrpor I .inrt nnmneral produced in milhiont tunIs , 6 deposits each with between 10,0(X)
t he ’ San Juan Is lan ids is t m n r es mii nie. Othr c r n um er a l  amid I tn mlllon t tunis , annd .34 depos its each m aying less
prt~dti c ms t h a t  nave heenr pnoduced . m e sanidstone .rnid tbsa n i 10 ,000 tons on whose size us nirt kmnown.
sand ann d grave l. Peat also occ urs inn tin e area

The ltn ~.mt mn n l is  of ’ t hut ’ known nn n nni e ’ ra t  deposu l m Sandstone
t h e Islamlds are sirov, n u snnr Figure 7 .c4 The open Foot quarries have a record (if ‘cumn dslotne
cunc les inn the nnaps inidicate propertu cs t inat have .u product non. 1 he amt nu nn m of production and rCsc nves
record of production , the don ’. mti r nntm nnhers repre- are not knuwni. The sandstone was used for buildin g
.senrt pro perties for w bnmc ln esti ma le’s of one reserv es stone , paving blocks , amid nuprap.
have heeni ninade. I Int’se’ properties also are tabulated
on t int’ pages facin g the mnn~r ps anrd are identified by Sand and Gravel
numnintx ’ rs whnichn are used inn tire text where references Ten sand amid gr:ivel pnt s are tn sted for the San
are made to guv enn properm nt ’s . Juan Islands . amrd at present ( I  ~lb i) ,  om ne put is

producing nn at er ua l ci nnnn n n cn cia I t ~ No estimate of
Limestone reserves is ,uvaj lah le. however . thn ey are probably

Lmnnes linne occurs on several islands of tIne San small.
Juanr gr .uup us pods . lenses , and beds in aug ilt i~c’ of
nnostly Paiein,olc age (a f’ew small deposits are Clay
Mesin ,oi~ inn age’ . One cla~ deposit na ’. a record of product ioni .

Most of the hinnestonne nrined has been used to but it no Ionrger is used.
mina ke tunnne. 1- inst produc iuinnr of limestone was started
j hout I ~~2 and tn.us heenn practucat lv continuous since Peat
thai date. Ann estumated 9 mm lhm onn tons of limestone Thirteen peat bogs tot alm nng 498 acres have been
(na’. been produced tttsm thre atea Reserves are examined mi  detail. Eigiuf of tinese co nnt a imu sp inagmrunnr
es t m nuate d i t  over 1.5 mmlh mo nn to i ls. A hreakdow nr of peat. No peat productiomn f ronn the area bias heern
de’pinsml s shov, s I deposit that co nrtamn s more t i ta n I recorded.
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M I N E R A L  P R O P E R T I E S  IN SAN JUAN ISLANDS

Explanation for Figure 7-54

Nonmetallic Minerals Sto ne Deposits

Limestone
Reserves

Common clay (1 property) Less than 10,000 tons (34 properties)

10 — Orcas Island 10,000 to 1 million tons (6 properties)
More than 1 million tons (1 property)

Sandstone (4 propert ies )

INTENSIVE LAND USE

line S,unu Juami Islands are a group mnc hudnnrg TRANSPORTATION
sin nint’ 17 11 sia mids tuft h u e  m nor th w cs t  coast of t ine
nn u:um tn ia m d  of ~ ash imng to m l - Tine San Jtuan Islands , Highways Rt :i ci wa s are ni (nre or less linni ted
nnn .nk u iw up Sam Juan (‘oui u t s are surrounded hv deep ( is  cns i u o l \  n ns: u ds inn t hne nu najom isla mnds.
t5 ,u t c ’rs . se i l in mnun e rinuus piott ’cle d h:uvs amnd harh)oms: Airways Airport s art’ ~uv:un Iiuhle’ on n nlnn ’ . t of the
I ( ar ts  SI nail onn flue west . Rn nsa r io Stra i t  onn t iue east , malor us ia nuds for u s c of connnnnerciai cnn private
tIne Straut i f ( ,enn r g n :n omt t ire nn & nr thu , annd tine Strait of a i rc ra f t .  Regular air service is available at Frida
J tm a m n di.’ Fnu c.n on tine south . h arbor .

‘Fiu San Jua n Isiarnds are pr edn in ni t nain miv mr Navigation Porf facilitie s are prett y niucin

~ sate sn ~~ n ie n’ .innp. In 194th 34 percent of the coulnnt ~ limi ted to ferry te rnnni m na ls amnd smrnall boat piers . Ferrn es
f i s t  cc w as m u  ag nmculu t u n e . hut b~ I %() tine f ’romn ,-\n i: u cnsr it ’s mniake regular trips t in rotig in tine

pcmc enuta ge li ntt dnn ipped to seveni. Suhdnvudi nng farms , usl annds . ca n n v Inng veinicies amid passengers.
espt- cu ~u lls wa le rt ronnl aind view propen Iv.  for rura l
n c’ sn dettt ’cs, ii,u s ie’placed f,urn n ru n ng n t ’ ,n.’ if - ‘I’h nert ’ us i ni ii~ LAND USE CHARACTERISTICS

‘n i t ’ mn l co m porated t i ’s ’, n n and a ppr n nxunnate iv I
iinmnn c t r p s n i i l c d  places. There : un c ’ II 2 ,525 a ctes  nnf lanrd in tIne San Juan

I s l , n n ni fs , ‘ I ,nbie 7-67 cotnfaunn s fIne f’ugurc’s su its’ , n u u g line

Friday Harbor various anit nunnts of m nn a j ss n land use acre ages w n l  h u n  t int ’
I l~ ’ c’it~, i t t  I n  ud;n~ i l a nhn sr s’ ,as n m n cnn rp nn r a l t ’d :us Isl: um nds.

cam i~ is I l(l’I , hut inn 19n7 h ad a popum la tm om n of on n ls I glint’ 7—~ I ‘.i i ntw s tint ’ arid usc pa lf ermi li i  tin e
‘7 .’s- h In us tin e largest tinw ml lii tIme S:unn Juans as well .us Sa m Juann ls la nnds . It ns c’.is v to  set’ thai fia ’re ns

tire csi unn l ’, sc,nl \ i,n~~ir ac l t t ’ n ln n ’ s  c’e’nntc r around prt’st ’nnIl~ oirl~ ~u snn na l l par t of’ fiiese u ’ .i:nnunis being phI
ti nun isti u . tine tl nuv c ns nl’, of W u si uinngt inn n ()cc’.u n n tgm ap hnv to alt m nnt em n su s e  uu sc,

l.ahi’;.nlss n ’ . ,nm nd tint ’ l n s h s c ’t~ nnndn is t n ~
1 nine ’ np ‘t i l ed p i~ucc ’s include Wumld rn i in . Rnn clu c ’ Intensive Land Use

I n n  hon , ,\n li ‘.ic . Ruch ard si nn r . Otis . l)ecatur , l. npe~. .-\ I t ime ’ pnt ’st ’i l t time (1967) inite m us ive lau d uus t ’s
Pis m I Sl,unuic ~ . Sii ,n~ , ( )n c.ns . I )t’t’n I I~irh or - W est Smnun id , niccupy snnnn re 2,774 acres or 2 -~~ percent n sl  line

i , us ts ssu n nd . R ss,ui o , ( ) ft ’ ,u . l ) s t cha ’ .  m d  I f n : i l c i l t ’i hUmid ’.’ Iamn d ,unc ’:n Most m t  tine uu i t i .’uns n s c ’ lau d nus t ’s ant ’
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h’t ’ .uted iii iii mn t’am i m mm f as  I I . i i t i i r m  ,i iil n iit u g h n linI ’fls iSt’ ‘FREI\JDS 1~r~Iii~ POT E I\JT h,CI5LS
iis i ’ s ni t ’ sc’.u t l t ’ ietl u i n m n r uig ii iin:i h Int ’ IsI ,un sml ,, ,n s nrC h u e
t’ng t n t t ’cm n imnIun ie ’r n  pin n . u I t ’d 1i 1.u, , - o I lie’ t i i ih i rss unig lisi I n n t e m n s n s c ’ lamn ni mist’ iii i i ’ ’  S,uni J utmo lsI ,u im ds
t’n ’ mn i aons t int ’ bind use t ’mg une ’s t i m  t in , ’ nm i lcmnsm ’ , t ’  l ,nn id nnst ’ an m nn n nunn l s  I ’  sstmire 3A )( ) i )  , n m - t u ’ .  s i  . n pp n s \ n t t i , n i~’i\
‘ . n u hgisn uu ps. snu tn .’-t’ug iut i n iii a Inn’ .’ , nn s inu p .  l i nu s  : n n n’: n acs. i ’ m unn l s  or m it re

ps’s - c r 1 I t nt tine Intl Lii I ~I .r l i n t ’ .’ area  - I lii’ smina li : n n , nu n n m T t t
i5 . i n i  

s i t  l m n ts - v s ls t ’ humid us e p i n - .ini I’. in quired us bc u m ng fu l led
Raih ,s .ns is R s ,nsI ’ .s .n~~ \ i r p o m l s  ( l tnmul t - nnp ) lota l t in ami d tmnm nun i s s l  fIne c ut ’ .  ‘I l - nn s l .n , I l a i l t s ’ ,  ans i  In

s u n  o h s  s m.snilt ’ ns ’nl hnca~ n , n , n s .  I in t ’ rc a n t ’ mi ni o n a f s i i  .n i C , n s
1(1 ,~.iS 639 I .257 2 .774 in the ~n n nn .l nuan t  I s I, n u r t’ m,’n s! i sns t c ’ n cs t I n k ~’ I’. f i nn nn i ht ’m n sn ’ .c’

dn.’ve liipurnn ,’ m nt - Sc - ,ni lc ’ t c r I ,uun d nnInnnr innt t ’ nn ’ . i ss ’ l , umssl  use s
Rural Nonagricultural will I s kc ’i~ coni lnnni le t i  i s c c ’ t ur  t i i n i n n n c ’ I n is nn l  l int’ Isi . imn t fs

\ I a r r ’, of f lue i _ m is t use’s s ’ i a ssn l n cd  w i l i n n i n  t in t ’ r r mr al mn r a n u i l s  n i t  a t ’tm ll tunic md pan lime u t ’ s rs i , ’ s r t u al nr .n tuun e
innnagrnt ’ nm l f n ura i  c’L n lt ’ gs ’ m\  a re s u m inl iLur iii c’ I n Lu n L n c lcn  amid p u l l  n c i n l L u n  Is, ms pn cs ’ . n n n c’s for ~i’tm n cnri ’’ n nn , u nu ri at’ .it uonl
ni t f en i  n s 5 s s c n , I l s ’ ii ss t i lt or the f ss n c n t t mn n e ’ r s  tnt ’ nui lc ius iv i ’ honni’s i inc ’ mc ’Lnsc ’ ,ls’ c ’ n In in ic

n mn d usc’ liii’ Iss I ins ’ .s - iu i g  lusi c’n s mnta u m rs  f bi.’ ,nt ’ue. n gcs of ’

t int ’ s esc ma l  snm h gmnnups iii flit’ rural m no nag nmci u i l i mr ai
c. ut cgs n i~ PRESENT AND FUTURE NEEDS

Ru i n Lul ~~n si ’ n h’ar nnsteads .- \nn s ’ \ L nnn n n n l a l i ( n m i  of t h e I’ . I ,s tn ds sI is n s~s i lnat t i le ’s
N nn m nf imr t ri tss ;ns ln (I .nrnr Lint ’ ht’iuii.’ sn mhdnvnd ed u nl n n s t imuimile m t uo m mne mind n ct ’ re , m -

Residences I nslel a nds Mus ic ’ . ~ ;iusIs) I s st, u I ti omn loIs 1 In i s tn t - mid wi ll c - ’ ’  l u u n n n e  f i nn a niumbem s i t
- —  

V t ’ a n s . ss i th t  f ine s t i l e !  pt ’ n nm i n e t er  ri the Is ij u nds ht ’ n u t t ’
6 ,S S M 73() I ,~ 3() I) ~

) ,I 18 subdivided f i i s t  - I’ m v ,’st’nt popnui a t u n s n  n l ’ 1 6 7 ) s s  2.ndt l n
a mid this ss n Il Incnt ’Lnsc’ i s ,  5 s n n l s  S hOt ) is ’ .  tine s i  ~ll2li

Land Ownership I )c’ n n s n t ’ . pro~ecIn n im ns call ton m mii ’, I -4 pc sI lls pt’ ,nc ’ m c ’ .
Of t ine f t n ta l  Iannd nr e~u ( 1 1 1 .573 acres) inn tine ’ tiuti s by tint ’ s,L ’ Ln l  21)21) . lin e ns ~ n il he a iced sir oi ih~

S~n n n Juan Islands , ~ll 4 percent is imn private i twne r- 3 ,6()() n t i s ’s ii iu mmnd bt’imn g ph i  t n t  i f l t t ’ n nsn vc’ nw s arid
ship. ~ 6 petcemrt i i  pr tvaue c nt rporate tnwnensinip, 3 5  th is w nlI gc’t uciL m iIs he i s i s  Li sca l len  cli Is ,nsn s i igi mr t’ 7 .55
pencenit m u  Federal itwners ln up. 5 , 5) pcut ’t’nl un Slate pocU s s t i n t ’ i s l ss I c ~ ls ’d fn um ur t ’  I~unth usc p U s ’ 1( 0)
ownie rs iiip amid I .6 percent in lineal go vernnmnnem mt or lint ’ ~. i r i  . I tuLmmi is i tun u n! ’ .  Ion t Ine s ‘ n t  211 ,’nl
ownership. l int’ hulk of ’ t ine pnivate co rporate , Fetfer tul ‘i’imene ns l i t t it ’ mnee d i i i  n m n di m stn i L m i lamnd ss t in in
ann d State r r wmn n ’ ns i nn p s  ant’ fnir s ’ste d areas . Land Lmrn ’ L n the ls lLunn d s imn t uu t t n m e  vs~ t t s  Rec - n e , m f n s s i n  I , u u n c i s  ane tire
owi me d 6’, local goven nim inent is m ina mu nl y mmn ami d ani t t m n r d c ni l ical  m mc c cl . I - Honu s simotild Its ’ uui. n s ie I ’ ’  put n it ’ s ’
i ridav I,ir hon and i’n im is i t s  nil S t u d s . l L n c n I n I  nt ’s . local Licrt’ages nit iLnnns is  i u ntnn public inw m n e is i t i p  to L n ’ . sunr t ’
pL inks an d s iin uiuu r areas. Other private I m m o m i l s s u t ’sl I nnn ip k’ rec r e af in nmn a m Id fo r  f u tu re  ge mnt ’rat i nsmis  Rt ’t’ ut ’~n
mn ’s~’ t is ’ n sm u ts ‘n it ’ pnnnmi an i ls rimnui l mmc n m n ~lgnmc ( i I t im r ~il amid t m sn u n sh ould he C(s ltSItIt ’mt.’d t ine ‘ ‘ pm nm i ne iitdusi ‘. ‘‘ iii

agrictu ituna i la nd . n n s ’ L n ’ .  h u e  isI , , nnds nI titi s l imn ut ’ L nnnd inn lire vt’Lnms t i n  csnnm le .
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PART EIGHT —GLOSSARY OF TERMS
ACID SOIL ..\ soul guvu ng an acnt l reactiom i (precisely, below p11 7.0: practically, belunw p11 6.6) throughout
u n n i t s t  t i r al l  s s f  t h e  po rtiom r sscc t upi cd by roots.

ACIDIC ROCK (‘cnnn posed ot over 52 percent silica ,

ACRE-FOOT (ac-ft) A unit commoniy used fur nneasuning the volume of water or sediment: equal to the
quaint nt t)f ‘.5 a ten rcqtm ined to cover cunc acre to a depth of one foot amid equal to 43 ,560 ctrhic feet or 325,851
gallomi S.

ADOPTED LOW WATER The datum for measuring the depth of navigation cham iune ls in free flowing rivers. It
is tine level of t Ine ‘.sa icr stnnface at the minimum flow which has  occurred for a contimnuous period of 15 days.

A L K A L I N E  SOIL A soil wit in sn s lui gh a degree of alkalinity (p1-I 8.5 or higher) or so high a percentage of
cxc i lL u uigt’ahl c sodium ( IS  percenn t or more of the total exchangeable bases), or both , t hat the growt h i t t  most
crt np plants is reduced.

ALLUVIUM Soil rnaierial . such as rocks , gravel , sand , silt , or clay, that has been deposited by water.

A N I M A L  U N I T  MONTH ‘l’he amount s i t
’ food or forage required by an animal unit for one mountin . Ann animal

is onnc mature COW with calf under six months of ’ age or equiva lent. Animal unit equivalen t varies by agencies
for hnor st ’, s intt ’ l ) . goals . on wildlife -

AQUIFER A rock formation , bed , tin zone containing water t h a t  is available to wells. An aqui t cu mnna~ he
re ferred tnt as a wa ic r.heari ng formation or water-bea n ing bed.

A R T E S I A N  WATER Ground waf e r under sufficient pressure to rise above tine level at which tire
water .bcaring bed is reach ed in a well. Tine pressure in sucin an aquifer comnuomulv is called “ me s uj ul  pm e ss u ur c .
and tine ro ck cst u n taini m ng artesiam i water is an artesian aquifer.

A V A I L A B L E  W A T E R  H O L D I N G  CAPACITY - The capacity of a soil to  hold ss~ute r n u u a ton un a v an iat’n k’ to
plan its , Amount of moisture m eld iii soil betweem n field cLupaci fy, or about ssnt e-t i t i r d atnn t ns p htc’re of ’ Eeuu’ .no(t , and
the ‘.s l i ming co e f f ic ie n t , or ahniut IS tu tmosp luer es of ter msiorn .

BASE RUNOFF Stustained or fa i r  wea t her  rumiot ’f , hun mnost streams , base runoff is cnt iinpost’d la mgcl v of groum ud
‘.5 Lull ’n e f f luent. Time term i n hast ’ 11m w us of ten used imu thì e same semnse as base nuuntnl ’I - I lowever , t ine d istim ictnon us
t h e  satire ~us t huat he tweemu str cainflow amid runoff ’, W irenm tire i.’ns i nc e pt imn time tennis base flow and base numnof I us
t hat s f  tine natural flow iii a sireanun , hase run ot’f is tine logical term ,

BASIC PLANNING STUDIES Tintnsc studies dcahimng wit h tIne plnys mca l , political , social amid econ nenun nuc
c iuana c t cn istmcs (presem nt amid fu ture ) of an area,

BASIC ROCK ( onmnposcd of less t hnam u 52 perce urt silica.

BASIN A cnn m ncLm vc area in w iu ncin tine strata slopes toward the center.

BOTTOM LAND Low la nd fm nrmed by alluvial deposits along a river on stream .
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CALCAREOUS SOIL Stnul co untaim im ung sutf ’iciemnt ca lciuinn canhm nm iate (m nf ’ le~i w it l n t inag mnes i tm mn ca rho u ia te ) to
t’ t  tcnv e sce v u sn hlv to tIne mnaked eve w inemn treated with hmydrt nc h nlo nic acid . Soil alka lm mue iii reaction . ow iing tc m tIne
rtrescrmce of lice calcim,rn carhm,:mafe: may be more or less cemcmmfed , depemidin tg upon concentration Lund tinne ,

CAPITAL EXPENDITURES Outlays for plain t arid equ ipnnrermt w i t h in ~urt ’ normima hlv charged to fixed Lu ss e l
.u cc s t o i nt s .

CHANNEL STORAGE Tine volunnie of ’ water at a guvemn t i me imn tine cha unmne l or ove n the flood plaiui m l  tine
streanris in a drainage hasinn m m  river reach . (‘Inannunel storage is sntm ins ,’ti mcs si gmn i t icL m nut  during (lie progress tnt ’ a
flood e’vennt.

CLAY As m stiil separate , t in innera l soil particles less tb mam i 0.002 Irnillimeten imn dianreter. As a soil textural class,
soul mil Lut e nm al tl nLu i us 40 percemnt on more cizuy . less th an 45 pencennl sau d , amid less t i nam n 40 percen t silt.

CLAYPAN A compact . slowly permeable soil horizon t inat contains more clay thnain the h orizon above aund
below it. A clavpan is cm nm nn mom nly hard winenn dry amid plastic on sti l t ’ w hen w et -

COAL Ingi ni te . suhhmtumiunous , hituminocus . and anthracite unless specIfically desi gmnate d as one or the other.

COLLUVIUM Soul m aterial , rock f’ragunne unts , or both , moved by creep, slide , tin local was h amid deposited at
t he base of steep slopes.

COMMUNITIES An area witin sonie degree of ’ Inomogeureity physical , political , social or econnomic from
wh ucln it oht ai rms all identity.

CONE OF DEPRESSION A cone’(uke depress itnnn of the waler table ts r other pii’/mn nic ’ t r tc surf ace t hat is
ft i r mn n e d um n the v i c uu ln l v  s s l  a well by w i t hdrawa l  of water .  The surface area included imi tine cone is kmiowmn as the
:mrea nil mun flueunce of tIre w i l l  -

CONFINED WATER (ARTESIAN ) Water unnder antesiamn pressure. Water thnat is not counfined is said to be
under water table cn un mditi on rs ,

CONSUMPTIVE USE ‘i’iue quauitity of water discharged to tine atnnosp henc tin iticorporated in tine products in
t Ire process of vegetative growth , food processing, industrial processe s . or ot her trse . Ileunce , t he amount of
water no lomuger directly available .

CONSUMPTIVE USE REQUIREMENT (CROP) lint ’ amnmnua l urrlgatiom i com sutnptive use expressed in fee t  ,sr
,icre - te ei per acre .

CONSUMPTIVE WASTE Tire water t h a t  netur uns to tIne atnnosp inere wit irout ht’mne li( imng man.

CORRELATION I Inn ’ process of cst ahh ishnim rg a re lat i t nm m between twtn or nnnone related variables. It is a simple
n,’orre lahnon uf t I n c ’rt ’ is only line unndepemtde nnt variable: moultup le correlation if t h ere is more thnani one
mnnd epend enrt varIable.

CROPLAND I .aumd regularl y use d f i nn productioun n s f  cnnnps , e xcept l’m nr t ’ st land amid m uuuugeIand.

CROPLAND , IDLE This includes tIre land classified as crophimmrd hecatmse of’ prior use html not currennt ly
cropped -

CROPLAND . IRRIGATED I amid to which w a te ’m is t ms tma lh y applied by conntnohled artutncia l  means.
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CUBIC FEET PER SECOND (cfsI A unit cxpr cs simng rate m)f dischnarge . One cuhnc foot per second is eqtma l Iii
t ine c l nsc i nau g e s i t a str eamm n hu avmmug a cross sec t ion of mine square foot amid fltnwing at an n average veloc Ity of one
li m it per secound. It also eqt ma ls Li mate of 448.8 gallons pen minute.

DEEP D R A F T  I, m s unnmmie rcua l s’t ssc’I s, s,s iii d r a f t s  of ’ 18 fee l  or greater.

DENSITY Tine quam it i ty of a tn \  Ih im ng per unit of ’ volunne or area.

DENSITY STANDARDS ‘line g nta ls of what tIne comnniunity waunts Inn aclui eve , i.e.. tine nn tr mni hen s f  pers m nmns pen
tm m n u t n s f  Lu nd

DEPLETION (WATER) 1 h a t  portuom i of water supply that is consumptively used

D E P L E T I O N , S T R E A M F L O W  TIne annotrnt of water t lnat f low5 into a va llc ’~ . inn ont im a pLu mti cu lan amid are a.
mn nim iu’ . tine water  t I nL n t f lnnws out of tine valley or of ’f’ from the particular launtl .urc ’:i

DIAMETER BREAST HIGH (d.b.h.) Diameter nsf the tree , including tine hark , am ( . ‘ ted ahmuv e the .nsc ’ n,u et ’
ground level ,

DISPLACEMENT The weight un long tons (2240 lbs.) of a sinip arid all is c mi mu t e un t s  Tine sm / c nil unLuvL u l amid
passemugen vessc is u s  usually expressed as “tons disp lace mniemnt. ”

DIVERSION Tine takmmìg of water from a str eam in or other body of w ater in to a canal , pipe , or other ctnmndui t -

DRAINAGE AREA Tine drainnage area o f a sl reamn , rnieasune d in a iit rizo m ita l pla mne . w hnichi is enclosed by a
drainage divide.

DRAINAGE BASIN A part of t he stu n ~ncc tnt  t ine eart h t h at is rn cct m pi e d hy a draimnage system , w iiicin c n s u n s n s t s
c) f a sur i Luc t ’  stream on a body of impounded surface sv Lu t c r tt iget huen w i th  all tr i b tutary surface streams amid
bodies nsf impounded surt ’ace water .

DRAINAGE CLASS TIne re lat ive tennis used to describe miatura l drai mnage are exp lained as fo l lows:

I xc cs snv c I xcs ,’ss nve ly drained soils are commonly very porous and rapidly permeable . ami d h ave low
watcr ’ huldmng capacity -

Snnnrcw hnat Exccssnve Soniewinat excessively drained sn nils are also very permeable and ~ure free f’no m n
mnt mI n u n g  throughout their print n It ’ .

Good Well drained s m nuls that are nearly free nit mott h imrg amid are commomilv of intermediate text sm ne.

id s mderate ly Goind Mcnd e nat eh ’, well drainned soils fina l comnm omnly h ave a slowly permeable layer iii or
mm n nnm nc d ua tc I ~ henneat in the solum. ‘Fiiev have tm m ni l ’onmin co lm nn inn the st m nf ’ace layers amid tipper subsoil , and
ninnit hing inn tine lower stmhsoi ls and st lhstr Lmta .

Somewhat Poor Somi new hrat poorly drained soils arc w -e l  for sng m umflcant periods . hut mnot all tine tun ic .
They cnnnlnnonuiy irave a sknwly permeable layer in the profile , a high ‘.5-Liter table , additions f hnoum g ln
st’ t’pagc. s i r  a c o n nhm mnati m n m n o f t  iucse conditi umns -

P n nmm r Ptimrr ly drained sn n u ls are wet for long periods of time . Th ey are ligh t  gray and genem allv are
m inn itt led from the sturf a ce dowunward . a lt iioughn mniott hin ng unnay he absent or unearly so inn sonni’ so ils.



DRAINAGE DIVIDE t Ine limit ’ of high est elevat io mns w ln ic i n separates ad~oimning drainage hasnns.

DRAWDOWN (GROUND WATER ) Tine depression on decline of t n t ’  water level in a pumped well or in
nne.iub ~ wel ls  ca u sed h~ pulutip uu ng. It us the vertical distamuce between the sta t ic  amid tine pumping level at the
wel l

DUF F A is- pc o f  m n mg am iu c s ur t Luc t -  lio ruiomi of fores ted soils consisting of matted psuaty organic matter only
‘.1 gin t R deconnrposed.

ECONOMIC BASE STUDY A study w h ich evaluate ’ .  the econnornic structure nil tine reg ionn to provide
c c ns m l nmm mi i e  pntnj ec lionrs uuecessan ~ fo r t ine appraisal of future w ater resource n eeds.

EVAPOTRANSPIRATION Water dissipated fronir a land a rea  by eva pm nrati t nn f’rtnnni water sur faces and moist
soi l, a nd by phi nit t ranrsp ira I ion

FARM A place operate t h as a t m nnmt m n f  tenn or more acres from which tine sale of agricultural products totaled
SSO no mintnre ammunua l ly,  tsr a place operated as a unit of less than ten) acres fr nnn wiuicin tine sale of agricultural
prt mducts totaled S25 ( t  tin noire aunnually durinng the previous year.

FEDERAL LANDS All classes nit lau d ownrcd by t ine Federal Gmnver inmnent . whic h includes both public
domnai mi laund and acquired Federal land.

FEDERAL LANDS, ACQUIRED Land acquired by the Federal Governnnent thr nugh purchase . conndem-
u uat m t n un . tin g u l l .

FEDERAL LANDS, WITHDRAWN Federal lands fur w inic hn f ss rnna l wi t h drawal acti ou n has heeni taken w iuicbn
nestrnc ls t ime dmsp t nsmt ion of sp ec nf uc public lands and w inich hnnlds tinem for sp ee nfu c pul’nimc punpnnses . a lso , public
lands whic h have beet) dedicated to public purposes,

FLOOD Any relatively highn streamnif low 01 dli overf low (nr innunndati t nmi t h at comes fri)ni a river or o t her  body
of wa te r  amid cat rses tin t hreatens damage .

FLOOD FREQUENCY CURVE A graph s inowimug the muunn ihen of times per 1(X) years . tin t ire average iintc rval
of tunnws w ithin which a flood of a giveni ninagnitude will he equaled on exceeded,

FLOOD PEAK ‘l Ime highest value of tIne stage or discharge a itainue d by a flood; tirus , peak stage or pe’Luk
discirLunge . Flood crest Ira’. mue ’arly tire same rn mea n imug , but sinrc e it con nnnotes the fop u m f tine flood wa ve, h i 5

pnmn perl’ . used only inn rc fen nim ng to stage .

FLOOD PLAIN A strip of relatively smnnoo(h land bordering a ‘.1 means that has been tin us subject to flooding. It
is called a ‘‘h ivm nig ’’ flood pla um u it it is tnverflowed inn tinn ies tnf ’ lOg in water , hut a ‘‘fnsss ul ’ ’ flood plainr it ’ it is
bey timid ti ne m i’,ucht sit  fine h ig h est flood .

FLOOD , PROBABLE MAXIMUM line largest flotnd fun which theme us a m y  rcasomnahk expectancy in the
gen mg na piuical region inrvt ilved.

FLOOD ROUTING ‘lime’ process of ’ determining progressively uiownr st rea mnn (he t u mr ni mmg anrd stage of a flood at
s u ccessive pm i um n Is  lIm ing a river,

FLOOD STAGE ‘t ime stage at whicir overflow of the unatuna l li Lu mm k s of a stneannn hcg unms to cause damage iii tine
rt ’ac i m in whic h time stage is irhse’ved.
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FLOWING WELL A nn ar mc s i aun well iuLuvin rg sut ’f’icme m n t head to discharge water  above tine land surface.

FOREST LAND Laimd w hiuc i n is Lut least It .) p e r c e u n t  stni cked by fnures t  trees nit ’ art y size and land frmrm win ch
f lit’ trees in Lus e hce mn re mnnoved In n hess lu a u 1 t) per eemut stm nckimng hut w h ich h a s  not heemi developed for other use.

FOREST LAND. COMMERCIAL Forest land ss-inich us prn unl tmc m m n g, on is capable nit producinrg crops m nf
m u dtu s t nm ,u l st nutid amid nnot w i t h d raw n frnnn tmntn ber ut mh izati onr by statute sir administrative regulation.

FOREST LAND, NONCOMMERCIAL Iniproductive f ’nnre st lamnd incapable of yielding crops of industrial
wnms md because nsf ,udvc n sc site c sn u ndit i t nn ns , aund productive forest lau d wifhdnaw nn from commercial tumhen muse
t hin tiughi Si at lute or ad m m  ist rat ive regula I iomu

FOREST LAND, NONSTOCKED (‘omiiniene’ial forest lau d less lu au iü percent stocked with grow ing stock
t r e es  -

FOREST LAND, PRODUCTIVE—RESERVED -Public forest land withdrawn from timber utilization through
s i l t l u te . nurd imra nce , tin admi mnist rative order , but which otherwise qualifies as commercial forest la mnd. Examples
uu nc hiude tine Nai unimra l Parks amid ~‘sat iomnaI Forest Primitive and Wilderness areas.

FOREST LAND. UNPRODUCTIVE - Forest land incapable of yielding crops of industrial wood products
(us ima ll~ saw tu m in hen) because of adverse sute conditions.

FOREST RANGE Fmu ne’st lau d available for the grazing of doniestic livestock and wildlife. It may he cOiner
c min nmi ierc ia l on nonconimerciah t’enrest land.

FRAIL LANDS L.amnds characterized by e i t he r  a thin or unstable topso’t , or in some insma m nces h o  tnsp s iul
is lu .u i s s ie se u  - Sn ubsom ls are uunn r m n i L nl l ~’ clays , fimne silts , tin sands. Frail Ia mnds are ordimiani lv those tin w - i uu ci n tIne i’- laiut
Cs S cr us s pausc  sir e’asulv inuiurcd . Icadimig to imicreased rurnof fo r  erosmo mn. Mam ny of these Lur e Lus inC gemilt uguc pnr em t
nnat erua l s  th u at  don muot IuLu vc st i f f  nci enn t soil deve lt pment inn produce a vegetative cover t i nat wss ui l d st a~ uIiie
norunnal gi.’s n hnsg nc  en u n s u o mu.  Sortie n s f  t lnesc areas minay com nsist of barren rock nnr shale de posnis.

GAGING STATION .-\ part icular suit ’  on a sf re amr n . ca m ua l , lake t in reservoir wh iere sy stemat i c  n hscmv.mi ut imus s it

~Lm gc he n g lu m or du s c i nur g c  arc mn ht a n m n c d ,

GOAL -\ ge inc ral al tO inn thi’su rc t l  c u d  .. n hnm nad . ltnn ig-r amugc puurpose toward wlu ich pndic~~. di’cu ’ . n n s uns and Lre ’ t u s t u u s
,nu~ d u r c e i e ’d

GROSS TON lIne u m nt crm o n nieasuir c mrie mi t of Lu shi p iii units nsf 100 cruhic f ’c e t  , Tim e’ size t n f ge m ner a l carg m n sesse ls
us us uahls exp u c’ sscd nun m e n u s  of gross t tnmus .

GROUND WATER Vs aid inn the gnmuu nnd i iu at us ni l  tIne m imic of satunati om i fro m wh lc in wells , springs amid grt mum n d
water m inus II arc supplIed

G U L L Y  E R O S I O N  l i n e ’ w u dcmiumug. dee’pe m n i mn g, au i d Inca dc tu tt ing of s ui naf l  e hian unrels aurd wat c iway s due Iii
cnn sum il l -

HARDPAN \ iu , u ud cu ned tir n,emmieu rted sm iu l homuion , inn ltu~ er - Tue soul mniat eri Lu l ritay’ lie samid v or c lLuve’v , ami d it

muiav he ce uni cun ted by mm iii m n x ide , smhic L m . calcium ni carhm umn aie , on ti ther sumhs tance.

HYDROLOGIC CYCLE A i i i  lii demno m imig i iie cinctm lat iom n of wat e’n from t ine sea, through the atuniosphienc . ttn

t ine  h anld , .unu d , liue ’ m n t ’ e , w i th  mni am rv de ’ ILuys , hack Itt tIne se~u by ove’ r lamud amid subterram ieann mou lt ’s , ami d iii pLum i h~’
w ,us mit t ine ’ atmi i n ms p iu ene ’ wit hum mut ucLu c hu l in g t ine SCti .



I N C O R P O R A T ED  A R E A S  A Ie ’gallv orgamuiicd grtiup tlnat wtnks a smnrg lc mimI ((‘ ut s ’ h

INDIAN LANDS

- Rese nvatit nm r

Air Lu lea tnt lndianu t uw mi ers hn m p designated by TreLu t . (‘mr m rgress i t um ua l Act on Executive Order .

2. Trust Laurds

Lands nsss m ed b~ l’ribes amid Indian imidividuals where f’ee enwm n ers inu p is h eld inn Tr u st by lire
~ :~~h~ i,~(j States fi nn tine Imidman I rihe,

3. Restn ic te’d Lands

Lanids owned by Imnd iat is , ti t le held by tIne iirdmvidua l hui disposition or a hiennati tn m r restricted by-
t ine Umu ut ~ d State ’s ,

INDUSTRIAL WATER Time industrial categor y imicluds.-s t iiose miiajor water .usimng inndust nies whnnns e’ sn/c is
re lated tt r a sigm u u l uca ntl y large popuhatiomn thnan t h a t  of t ine local area and wht se water needs are mnot nor m ally
supp lied t inrtnug in a municipal distribution system. For the purposes of this analysis, thiese industries arc flue
f ’mu l hm s tu ng:

Pul p amid paper
Oi lier major t ’ntrest products
fo od proccssming
Pet uo l etm mnn pruncessimu g
Pnu mnn an v m niet al s
Tiue nmnah amid muuc lear power

INFI LTRAT ION Tine flow cut a fluid mnltu a subst a muc c t~s mmn ughi pure’. or small opemninngs . It conn otes flow u nto
a subsiamuce in co u itradms tm nr c tmuun to tine word percolationn , w hnicin cn nnnote s flow t h rough ~u porous substa n ce.

IRRIGATED LAND Lau d nec e mv m m lg water by c n n m ntro hh ed ar t i f ic ia l  miieanis f m ) r agricultural pump s sse s f ro m
suntL uce cnn subsurfa ce’ stnurces.

IRRIGATED LAND, FULL SERVICE Irrigated han d w ut in a lull aund adequate wa te r  stmpp ly .

IRRIGATED LAND , PARTIAL SERVICE Irr igated lau d wi t h  Li part ia l  amid im nade t i umate w Lmle’r supply.

IRRIGATION REQUIREMENT , CROP Tine am u ntm um n f nil irni gat in nnu water  mum acre-feet per acre nee lumre’d b~ t ine
cnn np, it us t Ime ( t n t  lene ul ce ’ hetweeni en su p cumnstrmptive use require mn i dm nt amid e’ f f t ’ c l  ye’ precipitatioln.

LACUSTRINE DEPOSITS S t m a t m f u t ’d maleria ls dep imsited by lake w Lmt e n s .

LAND ADEQUATELY MANAGED OR TREATED Th is gmntup inclu des all haund on wi n ichu tine nuse ,
mmiii iuage’ nnnen t . a int l  t rca Inure ill iilCe’ ts tIre ’ mim i mmi i tm iii St air da rd s su I t Ire co umse rva tin nil progna ms of ’ tine S(’S . tine Soil
(‘mnnse ’rv a t mm m n l  l) ist nicts , time hmudma m u Service , or of time Federal 1,amnd Mamnagemii cnt ~ge mr c v co mncerm ice l - It innclodes
all types s f  n iia un.ug eu un c n i t - ~ege’ tat l t nu l  . annd nmne~ snL u mm i c Lu l  prac tices.
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LAND AREA TIne solid portion of the eant lu ’s sur face mmuc l udimng bmidies nil water less than 40 acres amid str eams
of ’ less i m ann I / ~ mnni le wide.

LAND CAPABILITY CLASS A gnmnt rp of capability subclasses amid umni t s Ihiat h ave tIne sanne nc latnv i,’ degree si t
ina/L urds mm Immitatmotis . Tine risks ot st il damage elm limitation inn use hecunue progmessively greaten from (‘lass I
its (‘ lass VI I I .

LAND CAPABILITY SUBCLASS A group itt capability units which have ~u n na f s tr  c mum ust ’ rvation problem ,

e it hn cr , e , eros im uin and ru m uoff :  w - excess water : s , mt not zone limitations: or c . climatic lmmitat ~ons.

LAND C A P A B I L I T Y  U N I T  A grouping of one or more um ndivid m.ma l soul mapping units h aving similar pote int ua ls
amid ctint m rmuimmg limi tatio n s or hazards. The soils are sufficien tl y unif ’unrm to produce s,niilar crimps , require
simnni lar coniservati tnni treatmeunt . amid iiave comparable prt rdtmctivit v -

LAND. POTENTIALLY IRRIGABLE Lau d havim ug soil . topography .  draimnage . and climatic condi l innns
suitable for irrigation) .

LAND REQUIREMENTS The quamuti ly and quality nil land needed for residential . cenmmercia l . in dus trial,
etc. development.

LAND RESOURCE An area of land contaIning or supporting all elm some of certain resou rces in some
combination. TIne resources imiclude soil, w ater , timber , forage , wildlife , and minerals.

LAND RESOURCE AREA Broad , geographic area h aving si m ilar soil . clintatic . geologic. vegetat ive, amid
toptngrap inic features.

LAND R E S O U R C E  R E G I O N - Geograp hically associated major land resource ameLus winicin divide tine t.Jnitcd
States  into 20 phnysmograp huc regions uniform en ough to be significant l’or nnat ionah planning.

LAND TREATMENT MEASURES Tine app h ic aui n nm n tif vegetat ive measures , t illage practices , ami d si ruct urL ul
installations , inndividua lly nun in selected combinations . accor diung to land needs and use . to contro l runoff ,
puevent enos imim i , iurcrease fert i l i t y and improve tIne stnil .

LAND USE - Pnumniary nsccupier of a tract of lam d grouped into classes with similar characteristics . i.e.. um rba m n ,
rura l. c nm mp lamud , range la mud. In rest l:und - nun nit iner .

LAND USE PLAN A prsn pnusa l kin t h e  f u t u r e  pattern ) tit lau d acct nndinig t n s  Lu c l: mssuf icat iomn system.

LANDSCAPE (As  used inn s s t u l  geograp hy) The sum total  nit ’ t ine ch nar act e’n ust ics th a t  disi uniguis lu a certai n area
tI n t ine c a rt  in ’s surf Lu ce frtnni m nfher areas. Th ese c i ra ract c r is tncs are tIne res ult  not ns in lv  tif mn L u tur a h fon ces . hut of ’

intmm m uan ic cu mp a mnc s amid lust ’ nil t ine lau d . Included among thic ui n are s’ cm f e ’ Lni t uies Li’. stiul types . scnz e tLul mitt . mn sc k
f unn m i matm imm ns , h u m ll ’ ., va l ley ’ ., ‘.t reanns .cu lt ivated f ields . rniads . at i d hun ld umigs.

LEACHING REQUIREMENT Tine Lumount tnt st Liter required Inn ninss’ e residual sL O ts nst l t of t ine rutit /ns mi e ’ amid

nn a unntam m u amu a deqtuatm.’ snsi l-sa lt halamice t om crop pron~.t m ct i tn m n

LOCATION QUOTIENT A muummber. ge’mne ’ra ll~ iii index fnnrn n . wir ne’i n shmnss s tIne re la tmve um n’ upm nm tannc c nit ’ ann

i nd tu st is- - im i a m egum nm etn no pLured t t n tine m mpn ir i.u in cc of all umu de ms lin e s comb m mred u mu the m e’gmtm in.

LOESS Soil material ct in rsm ’ .l ung primaril y s i t  uunuut nnm nn sui t  particl es t inat  were t nauusp o rted :mm nd de ptnsm te ’d by

w m rid,



MEAN LOWER LOW WATER TIne level of tine Im iwer m t  twnn l ily ltnw tides averaged liver a hu ng-term penutid .

hi u’. t Ire’ dat uuni used m m  n uu t ’.nsnu n imng t ine ’ depthn n s f  muavi gatunn u n c li Lnununc ls ,nt Lull ‘.t’Lm ponts mini t in e West ( m ast s i t  t ime ’
t muu t t ’ni Si, nic ’s ami d ( Lns . . n c l . m ,

METALS ‘s un s - nil a c l Lu s .’. m l cheminical ehemrnemr is , as romn , gmuini , a lun iimnu mm un . etc..  gcmuera hlv c l uan a ctern ied liy-
ductu lut s  . nnna l l e ah m h mt s , luster Lunch cn nuu duct i v i t y nut  h eat Lund e le c t m ucu t y .

MICROCLIMATE L,s nc a l climatic conm dit ioins . brotng hr t a bt s t mt by t ime mnitm dufmcati t imn of g e m n e mLul  c l imat ic
cs m nn d nt i o nmus b~ lm sc ah t l n l te ’ me n uccs iii el cvat ut s m u amid exposure.

MINERALS, CONSTRUCTION NLnt um ra h iv occurniing nnn mmu e ral assemblages used p~mmun a nm l~ in tine ’ co nstruc lunnun
um ut iuis!n’p’ .

MINERAL FUELS \L m lnm na llv nsc c un n imn g can homnacenius mnn inera ls thuLn i mm ic lude petrole umn . cmn al . ami d natural gL ns.

MINERAL RESERVES l) nscssvcred t ire , ctna l, petro leuinn . sir m naturah gas nil est ahlms iued c x t t ’ uu i  and gra de
pns ndu~ m hie but m d i  y e t  pnss dt nced -

MI N E  R A L  R E SE RVES,ECONOMIC Profitable to mii umn c tinder tine t e ch u mn n c a l  amnd ectnnnon unic en und uti omi s exist mng

at tumi le nil pu duct iii .

MINERAL RESERVES ,ECONOMICALLY RECOVERABLE Extractabl e nmvc n Li reasomnahlt’ pcm nn m d of time at

a c s s s t  whunc in  ahh t sw ’, n i  Li return ciii imnv e stn ne m ut plus a reasennable pnt.nf it

MINERAL RESERVES , I N D I C A T E D  rum m age amid gra de computed from nineasunen ienis . sam in ples . sir
prs mdui ’iioiu dat ,n , a~ d tw in p u s u ) i ’e’ t i nnin null ee n mln m uz n c a l s.’ s nd c u ncc .

MINERAL RESERVES , INFERRED Qt uam u l u t a t n v e  es t Imates based upomi broad knowledge of tine geology nsf

tIn e ’ dep ns ut fn m n whic h t l u cne Lu ld  test samnip les sir a c i nuLu l  m mn e as tnr euu ue mnt s ,

MINERAL RESERVES , M E A S U R E D  lto imnagi ’ csn unputed l’romni dum nne mnsin uns revealed iii tnufc nenps . tre mnc hies .
s-s s u r ku tu e s . L u u sn l drill hn s les s-s n t i s  glade denuved frt imn n detailed sam urphing.

MINERAL RESOURCE K m n s m s t u n  mi u mmueral de pmus u i that is regarded as hnavim rg presenit or future util ity -

MUCK I a ir lv weil de comnnp nuse d s u g . u u u i c s s ui l  uun ~u te ’ nma l. re l atn s e ly  h ugh mu m im m m nera l cmumn t emn t . dark i i i  color , and
ace’t u miiu m lated tunuder c’nnr n d u t imsuns of sns niess Inat f nmntfl dma lm ua ge .

MUNICIPAL WATER I hue nn tmu n ncupa l cate~ n sus nun c luudt ’s mut m t only unrbair doniest nc water tise hut also th n sse
mi u ine m en s u e , Ci ‘un u n ni er e mal , Luuld stn j hl ium dus tn ia i uses ss Iniclr are typm cah I~ smipp hued thnnt nt ig iu a munumn icupal distribution
s ’s st e m m i ami d time nur a gm n ittmd e m l  s-s u n ch n us related Inn Isscal populatIon.

NATIONAL FOREST LANDS h’edc n:u l lauu ds w hunc i u  i l : us c heemu dc sug m nL m t ed by I’ xecuutnve Order tin Statufe Li’.
un . utns s u n ,iI f s n u ~~s i s  sr purel nase ’ umnm ms ,~ um i d mit i n em launds uuuden t hre ad mnui un msi mLu t u um un s i t  t ime Forest Service , mric ludmrtg
e’s p e ’ rm m r n etm t a l .nre~ms imn d Ram ukl n e ’ a e f ’ J s n u n e s [itle III lamnds.

N E U T R A L  SOIL ‘s soul t h ai IS m i t t  s i g m ni f mc:u n uI l y  ,mn,’md on a lk .ih mmn t ’ , s i uu c i is- one hua v u mig a ~I l of ’ 7.0: pnaciu ca hI~- .
mi m iC l s . n imni g .n phi ite ’ t s t e’cm n f m Is a mnd 7 .3.

NONMETALS ~ at un au l~ s uc c t mrmnnn g u m n u nera l inn Lusseu tu b lLu gi ’ n ut ui ni mne ’ n~uls that lack u~ pnea l mn’ueta h lmc properties
stue ’iu m s Ct ’m u ns ’ u n t  mi i n n e mL mls . sLuInd amid gravel. sttn mnc . l m m m ic , clay. pi um n sp hta tc . ir un d psi fastu .



NONSTOCKED AREA A m amea sit cnnminmerciah fsune ’ s t  laund less thna nn 10 percent stocked witir gr (nwmng-s tnuck
trees -

NONSTRUCTURAL MEASURES Measures for nianaging. ut ihuinng , or controlling water and related lands
w ut iutsut structt i ral  deve lt upuunent to acluieve t h e  desired objective . Such measures include timnod pla imn m nnnimu g .
tiotid is -a ni mimig sy sucnns. legal restraints , ami d preservationn , as we ll as tine more cumnnnmon land management
mn nea suu es

OPEN SPACES Lau d wh ic h us n rm u t occupied by a nniami-made structure .

ORTSTEIN Hard , irregu larly cemen ted, dark ’ve llow to nearly hl:mck sandy material formed by soil-f tnrming
pm mu ce’ .sds in tIne lower parf of tIne solum. Similar muiaterial not firmly cenunenfed is known as orterde ,

OTHER LAND All laund nnot classified as crop land , range lamud . m r  forest land is imicluded in this group. Other
land m unc lt udes barren areas , urban areas and roads , as we ll as other miscellaneous occupamnes-- .

OUTDOOR RECREATION AREA A land amu d/ msr water area w inere outdoor recreation is recognized as the
dom mun ant or omue of tine major resource managemen t purposes.

PEAT 1nict nnso hidated smnil material consisting largely of undecomposed or slightly decomposed nirga m nuc
nnatter accumm uiu lated umnder co m ndn t mo ns nut excessive moIsture.

PER CAPITA PERSONAL INCOME Total pensonah civiliami income divided by total civi liann population . It
may a l s - nu he called per capita iii come .

PERCOLAT1ON The movemen t , under hydrtnstati c pressure , ns f water through the interstices of a rock tim
sm mu I.

PERMEABILITY Tine qualit y nit  a soil th uat emnables water inn air to move th rough it. Tine permeability cl L msscs
ire I I ) ve iv sl nnw , less t i na m u 0.05 inch per inour: ( 2 )  slow , 0.05 tnu 0.20 incln pen inour: (3) mnnoderate ly slow , 0.20
t o  (I .~ ( )  inicin per bnnu um: (4 )  mmnde nate . 0.80 to 2.50 u n d i e s  per In mnt r r : (5) moderately rapid , 2.50 to 5.0 in ch es per
h u mmu n - I f s )  mapid . 5.0 Inn 10.0 u n d ue’s per hiour; amid (7) very rapid , inure t han 10.0 incines per h our.

PHYSIOGRAPHIC UNITS (‘ ti m ntr L usti nn g areas in fi ne landscape th u at huave general similarity in tine naunge of ’

en s ’ m romum nie mn ta l ,  tmmp ograp h r i c arid pluys uc al soil ch aracteristics.

PILE DIKE A pe’rmniea hle grmmin of pihinng aund q lm L u rr s  rock used It) ne’duce flni’,t in ni ne po rti om n of a stream )) tt i

pu s s mm m nt te ’ deepen water iii tine mmavi gati n nnm c inanmuel.

PLAN FORMULATION Tine process tif selecting fr m nm un a grou p of a l ter u ua iuve ptnte mnti als a pl~umi nsf use amid
if es - i’ Ii ipunu t ’ inn

PLANNING A p mn s c e s s of ’ dete nun uum nung nneeds amid inn fln uemnc ing and shapi ng future’ pumblic polmcy Itt serve t hu n is e
need’s e f f e c t i v e l y .

PLANOSO L A g mnuup of s - nmml s wi t h ceun nented tin cmi nipacte’d subsitil layers.

POINT ANALYSIS (ECONOMICS) Ann a m ua ly tucal  systennn winuch portra ys ann Ln m e Lu s ec ium im u min y at a givenr ptnmn n l
tin t iuu re relat ive ’  t i m sonnne large r area (e.g. . t ine nati mnm m ) of wlnic hn it is a part.
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P O L L U T I O N  P n i l l u mtu tm un is t ine ’ a l te ’ ia t u m m m l  mit  t h e  p In ~~sue’Lml , diie’u u i n c L ml .  s i r  i’ii m n l m s g n e ’L nl p inipe nti es s f  ss Lni e ’u , m ir U
dusc luL mu gs ’ mn l’ . nuu s- suubs i , nuue ’e’ umi t n i  ‘ss L n ie ’ m - ms iincii at ls e ’is t ’ Is , u f l t ’e’ is Lu l l s -  i’L’ u i n m u i L i t t ’ Inemun ’ fuc i :n I  s - s . u i c m  nuse’ ,

POTENTIALLY IRRIGABLE LAND I ,u ind im ~m vmm u g s - m im I .  t mtpn n gua p iu~ . d m. u umua ge , Lu m un i  c hmnm natuc cnun d i t m ms mn s s ui n u ab le
Ion umm iga ln o n n.

P R E C I P I T A T I O N  . - \ s -  used n u n  Ins Ju l es - . s us ’ s - n p m i . n i u s m m m  us t ine dns e ’ iiamgc m i  s - t h e m , mu In t h mm ud sun  s us l nd  s - L ute ’ . mmmii  s i t
t ine .nnii iss’sh’i lus .’ us ’ , gcuu e ’ ma hts upmm m u .n ILum n d ni l  s t L n i t ’i .s u m f u e ’t’ II is t ine ’ e’ s u u n u u m i s m m n  i l s s c C s s  by os - i n ch af mu inu s i ’ ub ue’r ie’ w L n i en
bt ’ cm imnnc s sn mni ,ne ’s ’ mm r st u b snmr t .ne ’s ’ ‘ st, um e’ u ‘ l ine ’ lermni ‘‘p n c d m pn t . n t .&ul l ’’ is L u lsus c m umnni i nm m mnhy mused t in designate lire
q u a m u t u t s  n u t  it ,u ie ’i tI n~ui is pre c ip i ta te d  -

PRIMARY WASTE TREATMENT l ine rennitns- . m l 5 1  scu tl ea hie , ‘.tus ps ’muded .~ u m m d I ss : mi . u bn lu . ’ s us lud um ‘ um n ni was - ic-
s-t .nt e ’ u by t ine’ Lup pl i cL ui nn um n s u f  m unedinJmnu ~’ L n l Lu nd/ u i g t . n s u i a i .  s u n. m l  t uu mc e ’s . In p nmn n L n u\  t r e a i m miem ut . un it p t s u e ’e’ .s-cs scun, ’Iu
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RESERVOIR — A pond, lake or basin , either natural or artificial , for t he storage , regulation , and control of
water.

RESIDENTIAL AREAS Land utilized for dwelling units , (single-family, multi-family, high-density).

RESIDUAL OR SEDENTARY MATERIAL—Soi l material pr esuma bly developed from the same kind of rock
as that on which it lies.

RILL EROSION Removal of soil by runnin g water with formation of shallow channels that can be smoothed
out completely by normal cultivation .

RUNOFF That part of the precipitation that appears in surface streams. It is the same as streamf iow
unaffected by artificial diversions, storage or ot her works of man in or on the stream channels.

RURAL-DOMESTIC WATER— The rural domestic category includes ~ ater uses for domestic needs, stock
w aterin g, sma ll scale irrigati on , etc.. or individual homes, farms or rand , . and rural centers with a population
of less than about 250 people.

RURAL POPULATION -A ll population not classed as urban and is divided into rural farm and rural nonfarm
population.

RURAL FARM POPULATION—All residents living on farms of less than ten acres yielding
production which sold at $250 or more in the previous year , or of ten acres or more with
production sol o at $50 or more in the previous year.

RURAL NONFARM POPULATION— Mi rural population not classed as farm. This includes
residents of unincorporated sett lements , hamlets and villages and incorporated cities , boroughs,
villages, and towns, both categories having less than 2,500 population.

SALINE SOIL—A soil that contains soluble salts in amounts that impair growth of plants but that does not
contain excess exc hangeable sodium.

SAND— Individual rock or mineral fragments in soils having diameters ranging from 0.05 to 2.0 millimeters.
Most sand grains consists of quartz , but they may be any mineral composition. The textural class name of any
soil that contains 85 percent or more sand and not more than 10 percent clay.

SECONDARY WASTE TREATMENT --The removal of dissolved and colloidal materials that in their unaltered
state , as found in waste water , are not amenab le to separation through the application of primary treatment.
Secondary treatment is generally accomplished through unit processes such as bioabsorption, biological
oxidation , wet combustion , ot her chemical reactions, absorption on surface-active media, change of phase , or
other processes that result in the removal of colloidal and dissolved solids from waste waters.

SEDIMENT -Fragmenta l or clastic mineral particles derived from soil, alluvial, and rock materials by process
of erosiori~ and transported by water , wind , ice , and gravity. A special kind of sediment is generated by
precipitation of solids from solution (i.e., calcium carbonate , iron oxides). Excluded from the definition is
vegetation, woo d, bacterial and algal slimes, extraneous light-weight artificially-made substances such as trash,
plastics, flue ash , dyes, and semi-solids.

SERVICE AR EA - An area described for planning purposes whose boundaries would include the future
population or induatrial activities which could logically and functionally obtain water supply and waste
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disposal services from a central or integrated system or where the problems are so interrelated that the
planning should be done on an integrated basis.

SHALLOW DRAFT—Commercia l vessels with drafts less than 18 feet.

SHEET EROSION ~The removal of a fairly uniform layer of soil or materials from the land surface by the
action of rainfall and runoff water.

SHIFT ANALYSIS- An ana lytical technique to measure and classify regional economic growth over time . It
defines regional growth in terms of its component parts; namely, growth in the region due to overall growth of
the national economy , growth due to the industry-mix of an area , and growt h due to geographic advantages or
differences. This latter component is referred to as the area share component. Growth most often is defined in
terms of either employment or income.

SILT—Individual mineral partic les in a soil that range in diameter from the upper limit of clay (0.002
millimeters) to the lower limit of very fine sand (0.05 millimeters). Soil of the silt textural class is 80 percent
or more silt and less than 12 percent clay.

SLICK SPOTS—Small areas in a field that are slick when wet because they contain excess exchangeable
sodium, or alkali.

SLOPE— The incline of the land surface, usually expressed in percentage of slope, which equals the number of
feet of fall per 100 feet or horizontal distance. In this report , slope is expressed as follows:

0 to 3 percent Nearly level
3 to 7 percent Gently sloping
7 to 12 percent Moderately sloping

12 to 25 percent Strongly sloping
25 to 40 percent Steeply sloping
40 to 70 percent Very steeply sloping
70 to 100 percent and steeper Extremely steeply sloping

SMALL BOAT NAVIGATION—Use of self-propelled recreational and commercial fishing vessels, generally not
more than 50 feet in length in the Columbia-North Pacific Region.

SOIL— A natural, three-dimensional body on the earth’s surface that supports plants and that has properties
resulting from the integrated effect of climate and living matter acting upon parent material , as conditioned by
relief over periods of time.

SOIL ASSOCIATION— A group of soils, with or without common characteristics , geographically associated in
an individual pattern.

SOIL COMPLEX—A mapping unit consisting of different kinds of soils that occur in such small individual
areas or in such an intricate pattern that they cannot be shown separately on a publishable soil map.

SOIL DEPTH—The depth of soil material that plant roots can penetrate readily to obtain water and nutrients.
It is the depth to a layer that , in physical or chemical properties, differs from the overlying material to such an
extent as to prevent or seriously retard the growth of roots or penetration of water. The depth classes are : (1)
very deep, more than 60 inches; (2) deep, 40 to 60 inches; (3) moderately deep, 20 to 40 inches; (4) shallow,
10 to 20 inches; and (5) very shallow , 0 to 10 inches.
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SOIL MAPPING UNIT— A portion of the landscape that has similar characteristics and qualities, and whose
limits are fixed by precise definitions.

SOIL MORPHOLOGY— The physical constitution of the soil, including the texture , structure , porosity ,
consistence , and color of the various soil horizons, their thickness , and their arrangement in the soil profile.

SOIL PROFILE—A vertica l section of the soil through all its horizons extending to 60 inches or a restricting
layer.

SOIL RESOURCE GROUP—A grouping of land capability units, or soils that have similar cropping patterns,
yield characteristics , responses to fertilizers, management. and land treatment measures.

SOIL SERIES—A group of soils developed from a particular type of parent materia l and having genetic
horizons that , except for texture of the surface layer , are similar.

SOIL STRUCTURE— The arrangement of primary soil particles into compound particles or clusters that are
separated from adjoining aggregates and have properties unlike those of an equal mass of unaggregated primary
soil particles.

SOIL TEXTURE— The relative proportions of sand, silt , and clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of line particles, are shown as follows:

Basic soil textural
General terms class names

Sandy soils— Coarse-textured (Sands
soils (Loamy sands
(Moderately coarse (Sandy loam
(
(

Loamy soils— (Medium textured (Very fine sandy loam
(soils (Loam
( (Silt loam
( (Silt

(Moderately fine- (Clay loam
(textured (Sandy clay loam
(soils (Silty clay loam

Clayey soils— Fine textured (Sandy clay
soils (Silty clay

(Clay

SPECIFIC CAPACITY— The yield of a well per unit of drawdown after a specified period of pumping.
Generally expressed as gallong per minute (gpm) per foot of drawdown.

STAGE OF ECONOMIC GROWTH—A period in the life cycle of an economic unit (business organization;
urban place; region) distinguished by( l) input mix or out pu t mix , and (2) interunit trading patterns.

STAND. MEDIuM-STOCKED—A stand that is 40 to 69 percent stoc ked with present or potential
growing-stoc k trees.
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STAND, POLETIMBER -Stand at least 10 percent stocked with growing-stock trees, with half or more of this
stoc king in sawtimber and poletimber trees, and with poletimber stocking exceeding sawtimber stocking.

STAND. POORLY STOCKED— Stand that is 10 to 39 percent stocked with present or potential growing-stock
trees.

STAND, SAPLING AND SEEDLING—Stand at least 10 percent stocked with growing-stock trees , wit h more
than half of this stocking in sapling and/or seedlings.

STAND. SAWTIMBER —Stan d at least 10 percent stocked with growing-stock trees , wit h half or more of this
stocking in sawtimber and poletimber trees , and with sawtimber stocking at least equal to poletimber stocking.

STAND. WELL-STOCKED—A stand that is 70 percent or more stocked with present or potential
grow ing-stock trees.

STANDARD METROPOLITAN STAT ISTICAL A REA (SMSA)—A county or group of counties containing at
least one city of 50,000 inhabitants or contiguous cities with a combined population of 50,000 or more. In
addition to the county containing such city or cities contiguous counties are included in an SMSA if they are
metropolitan in character and are integrated socially and economically with the central city. The criteria of
metropolitan character relate to the attributes of the outlying county as a place of work of residence for a
concentration of nonagricultural workers and stipulate that at least 75 percent of the labor force in a county
must be nonagricultural and, usually, that the county must have 50 percent or more of its population living in
contiguous minor civil divisions, with a density of at least 150 persons per square mile.

STATIC LEVEL (GROUND WATER )— The level of water in a nonpumping or nonflowing well. For the
purpose of computing the drawdown, it generally is the water level immediately before pumping begins.

STOCK. GROWING— Live trees of commercial species that are now or may be expected to become suitable for
use as industrial wood. There are three major categories: (I) Sawtimber trees (11.0” + d.b.h.); (2) Poletimber
trees (5.0” to 10.9” d.b.h.); and (3) Sapling and Seedling trees (less than 5.0” d.b.h.).

STOCK. GROWING (VOLUME)— Net volume in cubic feet of live sawtimber trees and live poletimber trees
from stump to a minimum 4.0 inch top (of central stem) outside bark . Net volume equals gross volume less
deduction for rot and missing bole sections.

STOCK. NONG ROWING— Trees which do not meet the requirements for growing stock. There are three broad
groups recognized; (I) Cull trees; (2) Mortality trees; and (3) Salvable dead trees.

STOCKING— The extent to which growing space is ef fectively utilized by present or potential growing—stock
trees of commercial species. “Degree of stocking” is synonymous with “percentage of growing space
occupied” and means the ratio of actual stocking to full stocking for comparable sites and stands.

STORAGE—Water naturally or artificially impounded in surface or underground reservoirs.

STORAGE CAPACITY. ACTIVE (USABLE)—The volume no’mally available for release from a reservoir
below the stage of the maximum controllable level. (Total capacity less inactive and dead capacity.)

STORAGE CAPACITY. CONSERVATION— Storage capacity available for all useful purposes such as
municipal water supply, power , irrigation, recreat ion, fish and wildlife, etc., excluding joint use and exclusive
flood control capacity.
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STORAGE CAPACITY. DEAD - -The volume of a reservoir below the sill or invert of the lowest outlet.

STORAG E CAPACITY. EXCLUSIVE FLOOD CONTROL--The space in reservoirs reserved for the sole
purpose of regulating flood inflows to abate flood damage.

STORAGE CAPACITY . INACTIVE -The portion of live storage capacity from which wate r normally will not
be wit hdrawn, in compliance with operating agreements or restrictions.

STORAGE CAPACIT Y , JOINT USE The volume of a reservoir available to Store water jointly for flood
control and conservation purposes.

STORAGE CAPACITY, LIVE The volume of a reservoir exclusive of dead and surcharge storage capacity.

STORAGE CAPACITY , SEDIMENT — The volume of reservoir planned for the deposition of sediment.

STORAGE CAPACITY, SURCHARGE—The volume of a reservoir between the maximum water surface
elevation for which the dam is designed and the crest of an uncontrolled spiliway, or the normal full-pool
elevation with the crest gates in the normal closed position.

STORAGE CAPACITY, TOTAL— The total volume of reservoir exclusive of surcharge.

STREAM—A general term for a body of flowing water. In hydrology, the term is generally applied to the
water flowing in a natural channel as distinct from a canal. More generally, as in the term stream gaging, it is
applied to the water flowing in any channel, natural or artificial.

STREAM, EFFLUENT-—A stream or reach of stream fed by ground water. It is also called a gaining stream.

STREAM. EPHEMERA L—A stream that flows only in response to precipitation.

STREAM. INFLUENT-- A stream that contributes water to the zone of saturation.

STREAM. INTE RMITTENT—A stream that flows only part of the time or through only part of its reach.

STREAM. PERENNIAL—A stream that flows continuously.

STREAMFL OW—The discharge that occurs in a natural channel. Although the term discharge can be applied
to the flow of a canal, the word streamfiow uniquely describes the discharge in a surface stream course.
Streamfiow is a more general term than runoff , as stream flow may be applied to discharge whether or not it is
affected by diversion or regulation.

STR EAMFLOW REGULATION—The artificial manipulation of the flow of a stream.

SUBIRRIGATED LAND—Land with a high water table condition, either natural or artificially controlled, that
normally supplies a crop irrigation requirement.

SUBSOIL Roughly, that part of the soil profile below plow depth. Generally 10” to 32” below surface.

SUBSTRATUM -Any layer beneath the soil profile. It applies to the parent material and to layers unlike the
parent materia l that lie below the subsoil.
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SUBURBAN AREAS- — The outlying districts of a city, variously connot ing a combination rural and urban
features.

SUMMER SALT-WAT ER DRAFT—The term generally used to represent the draft of fully loaded vessels.

SURFACE SOIL—The soil ordinarily moved in tillage, or its equivalent in uncultivated soil, about 10 inches in
thickness. The plowed layer.

TALUS- - Fragments of rock and soil material collected at the foot of cliffs or steep slopes, chiefly as a result of
gravitational forces.

TERRACE (GEOLOGICAL)—An old alluvial plain, ordinarily flat or undulating, bordering a river, lake, or sea.
Stream terraces are frequently called second bottoms, as contrasted to flood plains, and are seldom subject to
overflow. Marine terraces were deposited by the sea and are generally wide.

TERTIARY OR ADVANCED WASTE TREATMENT—Selective application of biological, physical, and
chemical separation processes to effect removal of organic and inorganic substances that resist conventional
treatment practices.

TRANSPORTATION. URBAN AND BUILT-UP AREA (TUB)—lncludes cities, villages, other built-up areas of
more than 10 acres , industrial sites, railroad yards, cemeteries , airports, golf courses, shooting ranges,
institutional and public administrative sites; and the area devoted to roads and railroads.

TYPES - A classification of forest land based upon the predominant species in the present tree cover. Types are
determined on the basis of majority of stocking by all live trees of various species, considering both sizes and
spacing.

ULTRA BASIC ROCK -Very rich in calcium and magnesium.

UNINCORPORATED AR EAS - A town in which is not legally organized to function as a single unit.

UPLAND (GEO LOGY) - The land consisting of material unworked by water in recent geologic time and
generally at a higher elevation than the alluvial plain or stream terrace; land above the lowlands along rivers or
between hills.

URBAN POPULATION—All persons living in (a) places of 2,500 inhabitants or more incorporated as cities,
boroughs, villages, and towns (except towns in New England, New York , and Wisconsin); and (b) the densely
sett led urban fringe, whether incorporated or unincorporated, or urbanized areas .

URBANIZED AREA Delineated in advance of enumeration, by estab lishing boundaries for urban fringe
areas , usually with population density of 1,000 or more per square mile, and unincorporated places of 2,500
or more population so as to provide a meaningful separation of urban and rural population particularly in the
vicinity of the larger cities. An urbanized area contains at least one city of 50,000 inhabitants or more , as well
as the closely settled surrounding area.

VOLUME ALL-TIMBER - Net volume in cubic feet of live and salvable dead sawtimber trees and poletimber
trees of commercial species, and cull trees of all species from stump to a minimum 4.0-inch top outside bark.

VOLUME, LIVE SAWTIMBER—Net volume in board feet of live sawtimber trees of commercial species. Net
volume equals gross volume less deduction for rot , sweep, crook, and other defects that affect use for lumber.
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WATER AREA Water areas of more than 40 acres and water courses more than 1/8 mile wide.

WATERSHED - A term to signify drainage basin or catc hment area.

WATERSHED PROTECTION The treatment of watershed lands in accordance with such predetermined
objectives as the control of erosion . stream flow , silting h oods, and water , forage , or timber yield.

WATER TABLE The upper surface of a zone of saturation. No water table exists where that surface is
formed by an impermeable body.

WATER YIELD Runoff , including ground water outflow that appears in the stream , plus ground water
out flow that leaves the basin underground. Water yield is the precipitation minus the evapotranspiration.

WI LDERNESS AREAS A collective term used to describe all major areas specially classified and set aside for
their primitive and relatively undisturbed esthetic values.

ZONING - -A legal and administrative devise for controlling and insuring a reasonable use of land, usually
associated with police power.
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