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Introduced by John O’Brien _____

ORDINANCE NO._________

AN ORDINANCE relating to wetlands establish
ing County Open Space Policies; amending
Chapter E, Open Space Development Policies
of the Comprehensive Plan for King County
under the provisions of Ordinance 263,

Article 2, Section 3 of KCC 20.12.030.

PREAMBLE. The Council of King County declares it to be in the

public interest to ret,ain certain wetlands within a system of open

space. This open space serves as a natural reservoir controlling

excess runoff as well as providing unique biotic preserves. They

function as scientific laboratories and may contribute to recreation

and scenic value.

The policies in the accompanying report will serve as one basis

for evaluating the preservation, removal and/or incorporation of wet

lands into development plans. The evaluation shall be made in con

junction with other adopted and appropriate Comprehensive Plan Poli

cies.

BE IT ORDAINED BY THE COUNCIL OF KING COUNTY:

SECTION 1. NEW SECTION. “Wetlands as Open Space” attached

hereto is hereby adopted as an addendum to the Comprehensive Plan for

King County under the provisions of Ordinance 263, Article 2, Section

3, KCC 20.12.030. Asan amplification and augmentation of the

—1-~~
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i~ Içomprehensive Plan, the Wetlands as Open Space L1(meut ~‘ha1l ~upplemer

Chapter E, Open Space Deve1opmex~t PoUcies.

3 INTRODUCED AND READ for the first time this day o±

4 —, 1973.

5 PASSED this ~ day of~ , 1973

6 KING COUN~ COUNCIL

KING COUNTY, WASHINGTON7

8

9

10 ATTEST:

11

12

13 ACTfN’G C1é~k
King County Council

~1:i APPROv~ this _________ day of I

7—--’--

1973.
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A ~ AM PT• I ~J (:AT L O~ .\ND A UCM ~NT,\T I ON TO THE
COMP1~F~i!E~~S I Vi PLAN i-’Ofl K ~ NC; CO~NTi

TNTflODUCTR)N

Wetland areas occur throughout King çonnty aear rivors~

streams. and lakes and in glacial depressions on the uplands.

Usually relatively small in size, the:~ offer variety and

interest to the scene and provide locaiions for plant and

ani~ai life that is dependent upon the special conditions of

wetland environments. They also may create problems. particu-•

larly in urban areas, of insect control or, ‘.~here development

encroaches upon them. The intent of this section is to des-—

cribe wetland ~i~eas, ic~t~ the probIe!~s and opportunities

- inherent in them and to propose suitable criteria and poli

cies for treating them.

DEFINITION *

Wetlands are tracts of low—lying land which are sattn-ated

with moisture much or all of the year and often overgrown with

vegetation. Wetland tracts include~but~ -are not limited to,

marshes, bogs, and swamps. Distinction~ between marshes, bogs,

- and swamps are ilaprecise. ~owevor1 -each of those different

types of wetland have been described by Rigg2 as foIio~vs:

• 1S~-e also discussion of saltwater marinela-nds in other sections
of the Opeii- Space Element. : -

Gco~ ~e b Pt~t Peso’h ex, of V~’ ~nr toi ~ ~ t’~t~t of
Conservation, Division of Mines and qi~.-.. l93~, p. ~. -

—1—



•~ ~ Mar~h -- A lw .C Li t a ~ on wh I ~ tli~ vc~gc• ~a i~ on ~ j ~

~ta irily of t1Crb~1CeflU~3 p mitts suelt as cat ta i. L4, I)U LLt1~;I1CS

titles , sedges , skunk cabbage , a nd o L tier aqua t. i c or sent 1—

aqua tic plants. Sun 1 low water usually stands ou a :.ia r~h,

at least during a considerable part of the yea~ The.

surface is commonly mud or muck, and no peat is present.

Bog — A depression or other undrained or poorly drained

area containing, or covered with, peat.. (usually more than

one layer) on which characteristic kinds of sedges, reeds,

rushes, mosses and other similar plants grow. In the

early stages of development the vegetation is herbaceous.

and the peat is very wet. In middle stages the dominant

vegetation and the peat, at least near the surface, may

be comparatively dry. . .

Swamp — A swamp is similar to a marsh except that trees

a~d shrubs comprise the characteristic vegetation.

ORIGIN AND DEVELOPMENT OF WETLANDS . .

- Shallow ponds and backwaters of rivex’ margins are

the usual oxigin of marshes. Here, water—loving, herba—

ceous plaivt.s can gain a foothold and create a marsh

environment. Where water level remains high, the marsh

may live on indefinitely. In those locations where a

gradual filling—in process from dead plants occurs, the

marsh eventually will tuan into a sedgy ne,ido~v. Such

m~tr~hes also axe created ~herc rivers and .strearis braid

out into a villey, loimirig deltas

—2—
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I)1~1,L I. Ly t’r.’uicl ut!~, tii:i ~ (‘~(t~’~ ~ ~

‘(~jC~ ~j ~w uti~ 1. [ Lt~n 1huw-~tnd yearr; ~ iIU~e ~Cf~

hluck~-;, buri.ecJ~ in ~;nnd , gravel. ~imI dchri~ , later Ito] ted, Lcr~irt~

“net t i.e—hole’t lal:cs wi. Lh no inlet nor out [c V. These deep wu ter—

fi llc:d basi ns, wi. tli steep sides and poor dra in~tgc, are the source

of our bogs of today. They can ho found itt various stages of

devel.opmDnt, ranging from those that are still largely water,

surrounded by a deep wat of vegetation, to those that are

completely transformed to vegetation over a wet or mucky base.

Each type of wetland has its own distinct ecosystem and is

Unique in the type and variety of plant and .animal life it

supports -

SOIL ASSOCIATIONS . . -

Under natural conditions, wetland conditions can be

correlated with certain soils as identified by the Soil

Conservation Service of the Department of A.griculture. The

Soils can be generally described as poorly drained soils in

flat terraces adjacent to small streams.3 . - .

PLANT AND ANIMAL ASSOCIATIONS: THE LIFE CYCLE -

Wetlands afford a marvelous oppoxtunity to observe the

.chain of life which starts with the primary energy

source, the sun. - An example of how the pathway of

energy progresses through a ±ood chain in a typical

~In King County, these soil t3pes include the Norna,
Bellinghzun, Orcas, Shalcar, Seattle, Tukwi]~a , Puget,

- . Sno!iorij~h, l[enton and Woodinville ~oi.ls where thc~se
have n~t been dr~ i nod and clovolopecl foi agriculture
oz ott’-~r useS (See ~~ppcndj’ br -c1c~ciipLion of ~i1.s )

—s,



:w’,t1~r~ flu” U(~ ji 1~i:-; ~a c~ by Lhc Lol low ii’: ~;i npT: d i;~:ran

C, ~‘1’ “• ‘~r’’~t) “

It~L ry _____ U~_n~~

Flnorgy I ___ ___ - I ___ ______________ ____ ___—

Sourco Nutrients Plnnts 1st Order 2nd Order 3rd Order 4th (~t

~ [NuTnuI.E~ ~r~1 __ ~ISH

A complex food web is formed through the interaction

• •of many food chains. Interruption in any one of these

food chains can create an imbalance in the whole system1

an imbalance that must be compensated for in some manner.

• In some cases, the imbalance may result in the eventual

destruction of a sensitive species of flora or fauna.

It is interesting to observe some typical plant—

animal associations that exist in the, wetlands of King

• County. One extensive area that ~nay be fa~iliar to many

people, even if only from fleeting glimpses out a car

.windowas one travels on either Interstate 90 or Inter—

state 405, is the Mercer Slough area in the City of

- - Bellevue. Thi~ is a peat bog—marsh expanse, some 50Q

- acres in size, that ;~as created when Lake Washington

was lowered ~n connection with the construct.ipn of the

- * Hiram Chittonden Locks and the Ship Canal between Puget

Sound and Lake Washington. It has only survive~ the

encroachment of urbnn oeielopment be~a~~se of the great

depth of the natural peat depos~t~ and th~resultaflt

difficulty a’~d oxpe~ma on~ounLorod ir conBt1~vcting

building3 on such poor footing. For an interesting

account of the his~.ory of the past and prese’it
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‘~ ‘‘~!uruC~’ ~; 1 cii~h i:n~’ I r~’.uwn I .~ 1 1 m1:i(; I. ~I .~ t~ I 1)t~ EL., ‘~

~Cd by 1w (;i’1 y He 1. I (~VttC ~ I~7 1 .~ 1Xaml)1 CS el the

type ol 11 era and fauna [hat St Ill can and do exist in Liii s

urban—a ~ea wet laiR!, accord i ng to the report, are: typcsoi

flora — algae, duckweed , poudweed , ioose~strifc cattail.

giant bulrush, grasses, forget—me—nots. water celery, lady

fern and skunk cabbage, with various kinds of trees, such

as willos, alders, and cottonwood on the drier edges. Fish

species of Lake Washington that can feed on the plant and

insect life in the dredged channels are rain1~ow trout, large

mouth bass, yellow perch, sunfish, bullhead, and catfish.

Many types of insect life, such as dragonflies, damsel flies,

caterpillars, whirligig beetles, mosquitos aiid water striders

can be observed. Bird life includes the resting birds of

the tree and shrubbery marsh edge as well as residents of

• the marsh itself. These range from the coiñmon robin to the

less common ruby—crowned kiriglet, from small song sparrows

and marsh wrens, to bitterns and grebes, coots and mallard

ducks. It is suspected that, beavers and muskrats may be the

• only large animals occupying the swamp area now, and even

these may belimited in number. Such habitats in other more

remote area:s, ~however,’would’still attractskunk,. otter,

mink, weasej. and raccoons as well as~ cougars and fox. ‘~

Another example of a wetland preserve in an urban area

is Foster Island, a portion of the University of Washington

Arboretum pi oper ty Here, the more sociable and hardy

cet S1oni~h Envitonnient ti Imp ~ct Statenwnl. rh aft,
Bellcvue, Washington, 1971
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fl I I I i j Ii I t ‘—. I 7~ (I ~V I I I III )l’l C) I I ‘1 1 1 I I I (ill II I.

• - itJ)J)IU~1(I1~5 to ~II~ 1’~V~ij~U(’II J~,inI. 1’! (HIt. i Ii~ J~i j(~. To

ol,sevvc’ wi ldl.ile Urn I; is moi’o sc~iisi 1. ive I.~) (1n’ enc~ro~-~h—

men L 01 man (such as the ra rc’ and beau Li lu 1 wood du~!~ )

one Irlus L ufl()b trus ive ly V IS ~ t One 0 L the mc~cc icniotc wet land

areas where such species still live.

ARE WETLANDS WE~STELftXDS?

Traditionally, wetlands have been regarded as lands

of little or no value, unfit for productive use, unsightly,

a nuisance, or a hazard. They have been indiscriminantly

filled,~ drained, or sprayed with pesticides. They have

been used as a convenient final resting spat for man’s

waste.

Public policy has usually encouraged this.kind of

action through public development projects, rezoning, and

health department rules and regulations.. The pressures

• of urban growth as well as the idea-of “growth ~or its

- own sake” have been instrumental in affecting public

attitudes and policies. • -

•While it 1s true that m~ny “reconditioned” wetlands

are now highly productive-and useful, at least from man’s

point of vi~w, there are many other cases where man’s

“improvement” of the original situation is highly

suspect. Saltwater marshes,. 1leceSs~.ry in mainta~.ning the

food chain of economically valuable sea life, hav~ -been •

clesti oyecl, certain species of wildliIc have 4een iendeied

• —6— - -.
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With in the Uni Lcd Sta t.us , 127 nU ilion ncres of marshes

ho~;s , a nd swamps have been reduced to about 74 million

acres; the rate of disappearance of these muds is one

percent each year.5 In King County, the tótal acreage of

all c,:isting wetlands has not been measured. However, a

recently published source makes an estimate of 12, 540 acres

in more than 340 bogs, 6 and a 1952 Soil Survey Report shows

another 223 acres in marshes In othàr words, the organic,

or bog, soils constitute only about one percent of the

total land area of King County. In additionS, there are

• other soils which are poorly drained and which have not

been cleared, or have reverted back to wetland areas be—

cause of inadeQuate drainage.8

Charles Riggs, in a 1956 study, Peat Resources of

Washington,9 describes in detail 46 peat bog areas in the

County, some of which since have been depleted by mining

-- 5 -

N-iering, William A., The Life of the Marsh, McGraw Hill,
Inc., 1966, p. 164. : - -

• 6 -

Livingston, Baughn E.. Jr.,. Geology & Mineral Resources
of King Couri t~i . Wash ~ ton.. Bu11~ tin No. 63. S Late of —

~Vas1iingI on fl~pr~ r tmen L o.L~ I~a turn I Res~urce~ 1971. p. 87 .

7Soil Survey. King County, Washiiuzton. U. S. Department of
Agi icultui€., Sci ie~ 193S, ~o Ji, Sopternbez 1932. Aieas
of Not ma, Bcllingh tm ~‘~nodinvil1e, Renton ~Snohom1sh, and
Pugot. soils (See Appendix)

8
Ibid

• 9 -~. .,.

Fcigg, op cit - -
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arCa:~ ~ f 11W LW 01 hc~i s tat u~ such as ~Vi sc ons I ii, Ma inc a ad

Fl or Ida

Al though remOval of some of the reina in ii wetlands

in tho Couu~y may well be just ifiod, it is essen tia3. that

an evaluation. system for determining true dost/honefits

be put into effect in order to allay iut~ire doubts as to

• the wisdom of such actions. V

Increasing public concern and interest in wetlands -

has created a number of moves to save such areas- in

their natural state in the County. Examples include

Bellefiel.dS Park in the~ ~~~~rcer Slough Area and Foster

Island, both mentioned earlier, Ronald Lake in the Shore—

line School Districts Dumas Bay in the Federal Way Area, -

and plans to reclaim a former marsh area at the County’s—

Luther Burbank Park. -

- COSTS AND ASSETS TO REMOVAL OF WETLANDS -

Peat spaghnum bogs may be of commercial value where

• - material of sufficient ~uality and quantity is located

close or accessible to ready markets. In the King V

-County Area, there have been and still are a number of - - -

Co1nr~~eriCal pent iSog opera t tons. ~onaId La~e. in the -. V

Shovel inc Area, is an exainp1~e of a former commercial

operation; V in 1969, there were still seven commercial

pe~tt pa oduc in; -u eas, two of which al e lo~ted ~t Bo”

and Aiboi L’akc”~ i~i the Haglilinc Di-tz xc t 9~i ~ the

pa’t tcm ~ eai -~ p~ od~ct ion ~e~ea all 1 as b & ~i
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bcc.’n c:omm (‘ruin Ily :~inud ~‘nii he converted ii~ t~ srm 31. ‘Inhes

or lecrea lion ‘hr as as~o Is IC) re~ i dent i a I dove loomen Is

In son~o areas , the 1HOs~U ~to prob 1cm ~ s ~o grca I that

there is a real nec~d to ex.~rc’ iso Some i’orm of’ controt over

this nuisance, particularly where it occurs near urban

concon brat ions . Of course, i n rural or undeveloped areas,

this problem may only seriously bother a relatively few

number of people. Where natural controls are not adequate,

such as encouraging or even introducing forms of life that

feed on mosquito larvae and adults, other measures may be

necessary. Proper manipulation of the water level may be

one answer. Draining or filling may be the best answer

if other alternatives fail and if detrimental effects do

not outweigh the advantages of this solution. The use of

pesticides has been another traditional èontrol which has

both advocates and opponents.

Where removal of wetlands appears to be-the best -

answer to providing needed additional acreage for urban or

agricultural purposes, the costs and benefits of such

• - action should be carefully weighed. In son~e cases, the

benefits may clearly outweigh possible-disadvantages. In~

others, onl-y negative results may be achieved. The cost of

excavation, fill,. and drainage may be excessive. For -

example, local contractors estimate that it costs, on the

average, $l~/cubic yard to excavate material and a simi~ar

amount to fill in the resulting hole At this rate, to

10Livingston, op cit

—9—
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~ I it~ I ha t: t Ii et•c is no marI~c ( for the exc ava ted ma te r in I

• ioui3~Ia t i 013 cond iii OflS i0r indu~ t.r ia 1 ~)U di ngs may he

poor or unstable; i~a t nrcas , in particular, requ ire pro 1 i:ni—

nai dredg ifl~ dccl) pi lin~. or •flont ing ci s ruct t’es on the

• surface. Soil pert~olation conditions may not allow for good

drainage, either for septic tank systems or storm water run

off. Wetland soil types and artificial fills have extremely

unstable characteristics in times of earthquake making them

hazardous for certain types of construction.

One difficulty which may arise where wetlands are retained

in urban areas for drain water catchuient purposes is that they

will also entrap oil and other pollutants from streets and

other paved areas. Filtering or anti—pollution controls may

be necessary where this becomes a serious problem.

VALUE AND CONTRIBUTION OF WETL~NtS -

Wetlands provide a habitat or a food source for flora

and fauna unique to or dependent upon them. Certain species

• - cannot exist for long elsewhere except perhaps under care—

fully contrqlled and designed artific~-al circumstances. For

example. the seedlieads of cattatis, which are- only found in

wetland areas, provide an importr~nt food source for the red—

~ i~ed hlaDkhi rd. The~se attract iv~ son~bird~ are not usually

tound at ~ny gi eat di~taflCe fi om the ni ea v.hcz e cattailS ni e

pi osent Frogs ai e a ~e1 1—known e~anup1e of n -species depen— -

dent upon sh illow pond’~ and m ii blies Ict U~i~ sur~ iv~l The3

2fl tut fl, consu ie a ti ~fl}OflCIOUS fldWbOi of i’”~cES (ziiclud~flr

11L,ZV)flg%t On, opel_I Tnbl- )
- - - -
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Sfl;1 1.1 J)on(L 411(1 (111 1~1 1 I1S. Ihi i~1 fl~ p’~:i~ )~i(~: ~ }~1 ~4ra t 1011,

v.a te rlow’l. ol a 1.1 k i. mIs ar -~ ~ p~ l.a 113’ Cio penn ~n upon we 1.—

and I’CS t 1 fl~4 and rcc~d ~ S p0 I_S 10(:~1 t~_~J a L re~i In r in tcrva is

along their path. King County is in i;he p~ t1~ of the Pacific

flyway in igrat ion pattern of many birds, and the raarshes are

an import~int ingredient in maintaining the., life of ~nany of

these migrants.

Bog areas may exhibit unique vegetation; for instance.

labrador tea, swamp laurel, and ~nosses may survive where

most other plants cannot because of the lack of available

minerals.

Marshes, bogs and swamps provide an educational store—

house of material for those who have the interest and incH—

nation to delve into- this subject area. In some bogs, the

various stages of plant succession are well—defined, making

them valuable for outdoor classrooms and scientific study.

- Where provision is made for people to observe and understand

the properties and character.istics of wetlands at close

range (as in t-he City of Bellevue’s Bellefields Park), the

educational value can be considerably enhanced and made

available to a wider range of people. This ~ortoffacili~v

is invaluable as -an educational tool for school teachers

and other youth leaders. -~

Some types of wetlands m~’ also s~rv€~’a reer~tioaaI

funct~ on whofe it is possible to pro~ ide suc.! facl’Iitzes as

cinoc.in~, o~ pcdcstiitn tiuil.~, vildliic. o..i’~i~atzon statao~.

—1].—



Where, removal of wetlands appears to be the best answer to

providing needed additional acreage for urban or agricul

tural purposes’,’~ the costs and benefits of such action

should be carefully weighed. In some cases, the benefits

may clearly outweigh possible disadvantages. In others,

only negative results may be achieved. The cost of exca

vation, fill, and drainage may be excessive. For example,

local contractors estimate that it costs, on the average,

$1 1/2/cubic yard to excavate material and a similar amount

to fill in the resulting hole. At this rate, to excavate a

10—acre bog to a depth of 10 feet and fill it with material

suitable for development would cost $484,000 assuming that

there is no market for the excavated material.

Foundation conditions for industrial buildings may be poor

or unstable; peat areas,~ in particular, require prelimin—.

ary dredging, deep piling, or floating of structures on -

the surface. Soil percolation conditions may not allow for

• good drainage, either for septic ta-nk systems of storm

water runoff. Wetland soil types and artificial fills have

extremely unstable characteristics in times of earthquake

making them hazardous for certain types of canstruction.12

One difficulty which may arise where wetlandsare retained..

in urban areas for drain water catchment purposes is that

they will also entrap oil and other pollutants from streets

and other paved areas. Filtering or anti—pollution controls

may be necessary where this becomes a serious problem.

12
Livingston, op cit,, Table 3

-12- - • . -
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and genceal open space. should be

retained in a natural condition.

CRITERIA FOR PRLSERVA’I’ION VERSUS REMOVAL

WL—1 Preserve those wetland areas:

a. That have a continuing scientific or educational

value due to their location, size, or content

(to be determined by experts in the field); -

b. That fall within a plat or planned uni~t de

velopment presented to the County for approval

andcan contribute to accomplishment of.the open

space goals of the County or solution of existing

or future storm water drainage probi-ems; . -

c. One (1) acre or more in size, located within a

publicly owned park or open space’ system unless

overwhelming evidence can be suppli.ed that such

wetland is a hazard to health or safety; -

d. That clearly contribute to storm water flood con

trol or to maintenance of domestic water supplies,

minimum desirable stream flows or lake water

- levels; - . - -

12 .

As a practical matter, the. County generally is. not con
cerned with scattered wetlands of less than an acre in size
except as these may be included wjthin or adjacent to t~ther
types of open space. Some larger wet 1ãuds•.rnayi~lso escape•.~
conti ol simply because irifoimation concei ‘ung them is not
cutiently available to the County

—13—
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users

g. That make a SignifiCant contiibutiofl to the

scenic view from nearby travel routes, residential

or recreational areas;

ii. That have value for agricultural use as determined

by the criteria for agricultural lands (see

Agricultural Lands as Open Space section of -

report); -

i. That clearly represent a potential hazard for de—

velopemnt by reason of flooding or other docu—

rnented reason;

j. That are resting, feeding, or nesting spots for

migratory water fowl, other birds: and mauinals. —

WL—2 Preserve or remove those wetland areas: (~s deter—

mined by cost/benefit analysis, consideration an.~

review by the public and/or other relevant inf or—

mation.) -

a. Where removal mayhave a detrimental effect on

storm water control, domestic water supplies,

minimum desirable stream flows or lake water

levels; - -

b. Where the pot:entinl proposed us-~:r~ayjbe t~rirt~n~:..

tal to enviionmental quality.

—14—
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1) . Where rodeve lopmen L is proposed tha t c lear 13’ has

superior benefit and there is minimal adverse

environmental impact;

c. Already being mined for peat or other ccmmercially

valuable products where proposed re—use has no

adverse environmental impact.

IMPLEMENTATION POLiCIES V - - -

WL—4 Dedication of wetland areas that substantially meet

the local criteria should not only be accpted, but

be encouraged, by the County through such means as:

a. Encouraging the use of planned-unit development

and platting procedures where such land can -

suitably be made a part of the required open Space;

b. Providing information to property owners regarding

V availabl.e income or.estate tax deductions. V

WL—5 Development rights.. for that portion of tax title V

- land which meets wetlands criteria should be retained

in the public domain. - V V V V

• WL—6 Property owners of wetland property that substantially

V V V V meets the intent of the criteria should be ~ncouraged V

to file for ta~c relief under the provis.ions of th~

Open Space Taxation Legislatjoii~ ~RC~b4 34.).

—15—
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I)

a~ purmaneiiL open space should be investigated.

WL—S Continue to utilize exisLi.ng availabJ.c funds and

seek adcli Lional funds to acquire full fee or

partial ownership rights to as much park—recreation

land as is appropriate and Justifiable in wetland

areas.

WL—9 Encourage school districts to acquire wetland

areas, where appropriate, for use as permanent

outdoor educational laboratories. -

WL—1O The County should prepare, adopt, and apply a

Wetland Overzone for those wetland areas not

covered by the Flood Overzone. V V

WL—11 Knowledge, including maps, regarding areas that are

considered to be hazardous to development should be V

made readily available to dev.elopers, property

owners, lending institutions, realtors and others

who are either potential users of these areas, or

are in a position to influence those users.

WL—12 V State Game Department aid should be sought in the

preservation of th-ose wetlands that are significant V

V wildlife feeding. resting or nesVting areas.V

WL—13 County permits granted •f or the mining-of commercially

valuable peat frov-t bogs sno~ild sp~cif~ the a:ea S

rehabilitation and final use as -~pen space vdieiever

fo~tsable I

** * * *V*:V V
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flcl]in~hain Su~ri os — The Dcl 1 i n~ham Series is made up of

poot.iy ‘drained SOIlS. The surface layer is very

dark brown silL loam about eleven inches thick. The

subsoil is mottled gray silty clay loam ahout49

inches thick. These soils formed in alluvium under

grass and sedgos. They are mostly in nearly level

depressions on the upland glacial till plain.

Norma Series — The Norma Series is made up of poorly

drained soils. The surface layer is black sandy

loam about ten inches thick The subsoil to sixty

inches and more is dark grayish brown and dark gray

sandy loam. They have formed in alluvium under

sedges, grass, conifers, ar~.d hardwoods. They are in

basins in the glaciated uplancis and along the stream

bottoms. Slopes are —0— to 2 percent.

Orcas Series — The Orcas Series is made up of very poorly

drained sphagnum moss with dark reddish brown surface

layers and yellowish red underlying layers. They are

formed V in sphagnum moss with minor amounts of Labrador

Tea and cranberry. They are in basins in the rolling

glaciated uplands. Slopes ai’.e —0— Lo 1 percent.

Puget Sei ics — The Pugol Sez ies~s~~~ up of pooi ly

dr~tincd soils. The soil to about 45 inc.hec is clomi—

nantly mottled daik gi~iyasn brov..n ard ~ia~ish bio~~n

-.
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ii 1u~ i urn ulidLi s’ cI~ (‘~ nid i ~ lh I 111)1 (~(~pi CS~ ~ ot

the river~va). luvs. Slopes are —0— to 1 percent.

Renn Sen — The Ron ton Series is macic up of so:newha t

poon1~ ‘drained soils. They have a very dark grayish

brown silt loam surface layer about 6 inches Ui ick and

a mottled dark grayish brown very fine sandy loam and

fine sandy loam subsoil, about 10 inches thick. The

substratum is mottled black sand to 60 inches and more.

These soils formed in alluvium and occur in river valleys.

Slopes are —0— to 1 percent.

Seattle Series — The Seattle Series is made up of very

poorly drained organic soils. They have black muck

surface layers about 11 inches thick over a dark

reddish brown, black, very dark brown, and dark brown

mucky peat to 60 inches and more. These soils formed

in peaty muck and mucky peat predominantly from sedges.

This soil is in depressions and v4lleys on the glacial

till plain and also in the river and stream valleys.

Slopes are —0— to 1 percent.~

Shalcar Series — Soils of the Shalcar Series have muck and

• peaty muck layers stratified with and overlying mineral

soils at depths of 16 to 30 inches. They are very

poorlydrained. T~ie muck isvery dark brown, and the

underlying stratified xninei~j~l~aLeria.l to 60 inches

and moi e ai e mottlc.d grayish and giayis’i browns The

soils have foimed in deposits of sedge peat ovei lying

• —11— ..:
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Snohom ish Ser — ‘lii t’ Snohom I ~ h Sc r i ~x ~o ii ~ are poorly

(l1’ahlIU(I ~ have a very clark gray i~i brown and

gray ish’ brown si it loani and clay loa;~ surface layer

and &ub&oil abou 1 17 inches thick. This

black mucky peat about 10 inches thick.

to 60 inches and more is dark gray lo~BIy

These soils formed .in alluvium in stream

Slopes are —0— to 2 percent.

-- Tukwila Series — The Tukwila Series is made up of very

poorly drained organic soils. The profile is donti—

nantly black to very dark brown muck to 60 inches

and more. These soils formed in decomposing sedges,

rushes, grass, and some shrubs. Tuk~vila soils occur

in wet basins of upland depressions and stream

bottoms. Slopes are —0- to 1 percent.

- __-t.
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