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I(ing Counly
Department of Public Works
Yesl€r Buildinq
4O0 Yesler Wav. Room 700
seattle, wA 96104-2637

(20G) 296-65{X)

July 28, 1991

T0: Reclplents of the Executive Proposed Hylebos Creek
and Lower Puget Sound Basin Plan

The Executive Proposed Hylebos Creek and Lower Puget Sound Basin Plan covers
35 square miles and almost 50 miles of streams in southwest King County. The
Plan proposes watershed management recormendations to protect aquatic resources
and mitigate the increas'lng hazards and reduce property damage resulting from
the rapjd urbanization ifl the plannjng area. Land use and regulatory changes
are reco[mended to reduce damage to aquatic resources and to property. Capltal
improvement projects are recofimended to reduce peak flovJs and flooding, erosion
and sedimentation, repair aquatic habitat damage, improve water qual ity, and
mitigate human-caused damages. Program management pollcies are recormended to
improve PIan implementation.

The major environmental impacts of this Proposed Plan are posltlve in that the
recofimendations will improve surface lJaters and help prevent future degradation
and reduce property damage. Aquatic habitat inpacts from lnstream projects are
the greatest environmental concern. However, such projects are proposed only
where impacts can be mitigated with fish passage or other design features.
Constructlon of projects also will cause short-term trafflc, dust, and noise
'impacts on adjacent res i dents.

Pursuant to
Draft Pl an
dance wi th
the Plan on
actions (if
mented.

RCH 43.2lC.030(2) (c), a prograrmatic environmental checkl ist on the
was prepared and circulated to agencles and the public. In accor-
HAC 197-1f-340(2), a Declaration of Nonsignificance was issued for
March 27, 191)1. More detailed environmental analysls of recormended
needed) will be conducted before such recormendations are imple-

These documents are available for review at:

King County Surface l,later Management Division
400 Yesler l{ay, Suite 400
Seattle, l,fA 98104-2637
Telephone:296-6519

If you have questions concerning the Plan, please call Roz Glasser, Hylebos
Lower Puget Sound Basin Plan Project Manager, at 296-6519.

Si ncerely,

?-q
Paul Tanaka
0i recto r

(*4---
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EXECUTIVE PROPOSED
HYLEBOS CREEKAND LOWER PUGET SOUND BASIN PLAN

This document ras prepared for approval and
lmplemontation by the following entltles:

King County Councl I
Des I'(ci nes CltY council
Federal Hay Clty Councl I
Federal }{ay Water and Sewer Dlstrlct
Fedoral llay Board of Commlssloners
K€nt Clty Councl I
Ml I ton Clty Councll
Muckleshoot lndlan TribE
Lower Puyal I up Watershed

Management Comni ttea
Puyal I up Indian Trlbe
Seattl e Solld Waste Utlllty
Tacoma Clty Counci I
Hashl ngton State Depart[ent of

Transoortatl on

Copies of this Ktng County Executlve Proposed PIan may be purchased
at the locations identified below. Review coples are also avallable
l,loines, Federal l{ay, and Kent Librarles, and the City of Tacoma Maln

for $15.00
at the Des
Li b rary.

Clty of Federal lfay
Publ ic Horks Department
33530 First t{ay South
Federal llay, llA 98003

(206) 561-4000

King County
Surface llater Management Dl vi si on
400 Yesler Way
Sulte 400
Seattle, }tA 98104-2637

(206) 296-6519/SCAN 667-6519

JULY l99l
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}{est Branch Hylebos Creek

Programs and Regu I ati ons
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r,lHL-7:
l'rHL-8:
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Supplemental onslte Detention --------- 4 - 11
S 320th Street Area Water Quality 4 - 11
Evergreen Industrial Park Area l{ater Quality ------------ 4 - 15
Hylebos Creek lletland 28 Water Quality Improvement ------ 4 - 76
Stream Corridor Protectlon 4 - 16
Enhanced Stonndater Infiltration 4 - 16
Nonpoint Source Water Qual ity Control Program 4 - 16
Spring Val]ey and West Hylebos l{etland Biomonitoring ---- 4 - 16
Fl oodpl ai n Protection
Reduced Densities in Spring Val ley ------ 4 - 17
Low Density Stream Corrldor Protection Zoning ----------- 4 - t7
Reconmendations of the 1979 Pacific Highway South Study - 4 - 17

.-'-dj:oJ ect
' 'Pfroj ect
, P roj ect

r .. nzP roj ec t
:, 

,.,P roJ ec t
\..\.lPr0 j ect

..:,,,-1, PfOigCt' Project

Fu rthe r

Capi tal Improvements

2430 Panther Lake Enhanced Detentlon
243? S 356th Street Conveyance Upgrade
?433 llest Hylebos Ravine Channel Stabilization and

Habi tat Imp rovement
2435 S 336th Street Street "Southu Detention Pond -------
?436 S 336th Street l{etland Restoration
2437 Kitts Corner Reglonal Pond --------
2440 S 359th Street Culvert ReDlacement
2441 S 373rd Street Channel Maintenance and Fencing -----
Studi e3

4-19
4-18
4-18
4-18
4-19
4-19

4-18
4-18

4-35
4-35
4-35

Project 2434 S 336th Street Improper Storm Sewer Hookup Study --- 4 - t9
Project 2438 Tributary 0013 Headwaters Water Qual ity Monitoring - 4 - Z0
ProJect 2449 Tributary 0013 Floodplain Study 4 - 20
Project 2450 S 320th Street Storm/ater System Design Study ------ 4 - 20
Project 2451 Sl{ 356th Street Drainage Study 4 - 20

East Branch Hylebos Creek

Programs and Regulationg

EH-1: Supplemental onslte Detention --------- 4 - 31
EH-?: Stream Corridor Protection 4 - 31
EH-3: Low Density Stream Protection Zoning 4 - 3lEH-4: East Branch Hylebos Ravlne Biomonitorlng 4 - 3l

CapitaI Imp rovements

Proiect 2442 5 360th Street Regional Pond
Project 2443 5 360th Street Embankment Protection ---------------
Project 2444 SR 161 Conveyance Upgrades
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Capi tal Improvements (conti nued)

Project 2445 Tributary 0016 Channel Stabilization
Project 2446 SR 161 Regional pond
Project 2447 East Branch Hylebos |later Qualjty Improvements _____
Project 2448 East Branch Hylebos Channel Stabll ization

and Habi tat Imp rovement

North Lower Puget Sound Sub-basln

Proqrams and Regul ations

NS-1: Reduced onsite Detention ---------
Capi tal Imp rovements

Project 3320 20th Avenue S Conveyance Upgrade
Project 3322 Lower l,lcSorley Creek Sediment Control
Project 3323 S 272nd Street Conveyance Upgrade

Further Studi es
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Project 3321 I'l idway Detention pond Retrofit Stucty ------- 4 _ 49

Central Lovrer Puget Sound

Proqrams and Requ I ati ons

CS-1: Reduced onsite Detention ---------CS-2; Redondo Creek Blomonitoring ------
Capl tal Improvements

ProJect 3325 Easter Lake 0u et Improvements ------
Further Stud i es

Project 3324 Redondo Creek Water Quality Study ----___ 4 _ 59

South Lower Puget Sound

Proqrams and Requlati ons

!!--1, Supplemental onsite Detention --------- 4SL-2: Reduced Onsite Detention --------- 65L-3: onsite Detention Outfal ls ---------- 4
!!-1, Low Density Stream protection Zontng 4SL-5: Stream Corridor protection --------:---- 4

4-45

4-59

4-59
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South Lower Puget Sound (contlnued)

Capl tal Imp rovements

P roj ect

P roj ect

Project
P roj ect

3326

3327
4-71
4-71
4-713328

3329

East Branch Lakota Creek Channel
Stabilization and Conveyance Improvements --------

I'lest Branch Lakota Creek Channel Stabil ization
and Conveyance Improvement

I'lain Stem Lakota Creek Channel Stabi I ization
Lower Joes Creek Channel Stabil ization and
Hab itat Improvement
Twin Lakes overflow Pi pel i ne
0lympia View Park Channel Improvements
Upper Lakota Creek Pond Retrofit

Project 3330
ProJect 3331
Project 3332

4-7?
4-72
4-72
4-7?
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BALD
BMP

B|.l

CFS
CIP
cs
DI
DOE

DOH

EB

FEMA
HSPF
I-J
LOD

LSRA
NPDES
NS

OHl.lil
PCBs
PM&D

PS}lqA
RCt{
RM

RSRA
sA0
scs
SKCHD

5L
SR

S}lM
US EPA
l.lAc
l.lB

l,lSDOT

King County Building and Land Development Division
Best Management Practi ce
Basi nwide Recormendati orr
cubi c feet Der second
Capi tal Improvement Project
Central Lower Puget Sound Sub-basin Recomendation
Drainage Investjgation Unit of King County Sl{M Division
hlashington State Department of Ecology
llashington State Department of Health
East Branch Hylebos Creek Sub-basin Recormendation
Federal Emergency Management Agency
HydroI ogi c Simulation Program-Fortran
I nterstate 5
Large organ ic Debri s
Local ly Significant Resource Area
National Pollutant Discharge Elimination System
North Lower Puget Sound Sub-basln Recormendation
ord'i na ry High Water l,lark
Polychl orinated Biphenol s
Project Jilanagement and Design Unit of King County Sl,tM Div,i sion
Puget Sound |'later Quality Authority
Revi sed Code of l{ashington
Rlver Mile
Regjonal ly Significant Resource Areas
King County Sensi ve Area ordinance
U. S. Soil Conservation Service
Seattle-King County Heal th Department
South Lower Puget Sound Sub-basin Recormendation
State Route ( h i ghway)
King County Surface Water Management
United States Environmental protection Aqencv
Washi ngton Admi ni strative Code
l.,est Branch Hylebos Creek Sub-basln Recomendation
llashington Department of Transportati on
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CHAPTER 1: EXECUTIVE SUMMARY

INTRODUCTION

For 14,000 years following the last glaciation, the streams in the Hylebos and
Lower Puget Sound baslns have maintained a dynamic equilibrium. This
equlllbrlum controlled flooding, minimized the eroslve poyer of water, and
supported diverse aquatic habitat and clean waters. Destrucfive storm flows
rarely occurred, and the equilibrlum enabled the streams to recover before the
next large storm. In the last 20 years, however, rapid urbanization has
occurred in the area, causing the systems to Iose this abillty. Destructive
storm flows now occur at such a frequency that the available recovery time jsjnsufficient. The streams however cannot be held responslble for tha damage
to homes and roads that has resulted. 0n the contrary, it is the impact oi
rapid human 'intrusion that has caused the faj'l ure of these aquatic systems and
damage to the surrounding landscape.

These basins were among the first in the Puget Sound region to experience thefull impacts of extensive suburban development. The poor condifion of surface
waters in the Hylebos Creek and Lovrer Puget Sound basjns is a powerful reflec-
tion of the results of extensive and rapid development. In many ways, these
basins can be viewed as a microcosm of what can be expected throughout the
Puget Lowland wlthout significant changes in management

Three fundamental Iessons have been learned during the study of these baslns.First, current methods for mltigating impacts to hydrologic and biologic func-
tions ln surface-water systems have not worked. This situation has resulted
in a dramatic net loss of stream and we and functions and values. Second,
attempts to correct problems are substantjally more expensive than problem
prevention. The capital projects recomended in this plan will cost thepublic an estimated $11.4 mlllion. over 75 percent of this total wjll be
needed to restore elements of the natural systems that are necessary to
control flows and protect valuable resources, but which were removed or
destroyed in the development process. Finally, even with the expense of
complete implementation of thls Plan, these aquatic systems cannot be fully
restored. It will only return flows and stream channels to more stable con-
ditions and prevent further damage as urbanization con nues. It is apparent
then, that the existing storfiwater systems, construction practices, and other
factors need t0 be changed if efforts to stabil ize these surface water systems
are to succeed.

Purpose of the Basin Plan

The Hylebos Creek and Lc{er Puget Sound basins drain over 36 square miles in
southvrest King County and northwest Pierce County (Figure l.l). The plan
assesses the condition of aquatlc systems in these basins today and predicts
future changes based on development patterns. It reconnends a variety of
management tools that, when fully implemented, will result in long-term
stabil ity and protection of slgnificant beneficial uses in the aquatic
systems.
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The two basins contain over 35 miles of streams, 11 named lakes, and numerous
wetlands. Among these water features afe regionally and locally significant
resource areas. These resource areas include the }.,est Hylebos }{e and, the
Spring Val ley }letland, and several stream reaches in the Hylebos Creek basin.
In the Lower Puget Sound basin, these resources include a reach in Joes Creek,
as well as three marlne estuaries,including Dumas Bay and the we ands at the
mouths of Redondo and l,lcsof l ey Creeks.

The Plan is a blueprint for imnediate actions needed to reduce flooding,
erosl0n, and sedimentation; to improve water qual ity; and to protect these
resource areas. In additi0n to unincorporated King County, the other entities
in the basins who have been involved in planning Joint action to implement the
Plan include Federal l,fay, Des Moines, Kent, Mjlton, Tacoma, the Federal llay
t,later and Sewer Distrlct, the Hashington State Department of Transportation
(WSDoT), and the Puyallup and l.{uckleshoot Indian Tribes. pierce County is
developjng a storflMater rnanagement plan for its portion of the planning area.
The draft of this plan wns publ ished in March of 1991. A final plan ia
expected to be available the Fall of 1991.

The Need for the Basln Plan

Significant and rapid Iand-use changes are causing severe degradation of the
surface water resources in the Hylebos Creek and Lower puget Sound basins. A
basin plan is needed to define the best management strategles to control this
degradation. The most critical areas of concern are described below:

Reduce Fl oodi ng

Fol lowlng extensive urbanizatlon of the drainage basins, Hylebos Creek
and the streams in the Lower Puget Sound basln are flooding more fre-
quently and at higher levels than in the past. Inundation of homes in
several areas, including Twin Lakes, S 336th, S 363rd, and S 373rd
Streets, is becoming increasingly cormon. During these eplsodes, major
transportation artefies, such as S 320th and S 356th Streets are flooded,
causlng disruption of the large traffic volumes and potentially tnter-
ferjng with emergency vehicle access.

Restore/Enhance Key Aquatlc Systems

The stream and rretland systems remalning ,in the baslns are either
severely degraded or threatened by eroslon, sedimenta on, and highpollutant loads. Some of the threatened systems lnclude the [est Hylebos
l{etland, East Branch Hylebos Creek ravine, lower Joes Creek, and Dumas
Bay. These areas still provide habitat for a rapldly decl ining salmonld
population, which is ltself affected by these same pioblems. Correction
0f these condltlons will also reduce other problems such as sedimentafion
and pollution in Puget Sound.
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Balance Human Natural Resource Needs

The Plan focuses management efforts yhere flooding of structures and
roads is significant, and where the resources are most valuable.
However, a watershed is a complete and lntegrated system that includes
wetlands, lakes, and streams. The stabil ity of these systems durlng
floods, a healthy fishery, and clean water all depend on each component
functioning well. The Plan seeks to identify how improvement and protec-
tlon of each disturbed surface-water component can be best achieved, and
what minimum level of protecti0n is necessary for the remaining, less
disturbed components of the system.

Predlct Impacts If l,lanagement Actlons are Not Taken

The fol Iouing conditions are predicted for the near future if no action,
or incomplete action, is taken:

_ Flows 1n some sensitive stream reaches will more than double,
thereby increasing the frequency and magnitude of floodlng.
Typically, a flood that now occurs on average once every 100 years
wilI occur on average once every 5 years;

- Instream erosion and fine sedlment will increase and con nue to
degrade key habitat by clogging and cementing spawning gravels;

- The decline 0f fish and wildllfe populations will conilnue to
accelerate due to habitat destruction causing irretrievable Iosses
of these val uabl e resources;

- Groundwater supplies wlll continue to be diminished due to
lnsufficient recharge of aquifers with stonnwater.

- llater quality, whlch already has been observed at levels that
significantly exceed state rrater quality standards, will continue to
degrade from heavy metals, olls, nutrients, and bacteria.

Basln Plan RecomEndatlons

. The PIan recormends a comprehenslve program for dralnage basln management
t0 be implemented jointly by King County; the Ctiles of Des lrloines,
Federal }|ay, Kent, i{ilton, and Tacoma; the WSDoT; and the puyallup and
l{uckl eshoot Indian Tribes.

. No single approach can effectively addfess the broad range of surface
nater issues in the basins. Therefore, the followlng multi-objective
management strategy is recofinended:

1. Land Use Controls - Institute or malntain low density (1 unit per 5
e-reTI zoning restrictions for areas adjacent to sig-niiicant lish
habl tat;

2. Development Regulations - Contfol development impacts through the
use of stream and wetland buffers, clearing limitations, and locally
enhanced stoflnvater control s;
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Code Enforcement and Penaltles - Increase the enforcement of
@lties for code vi ol ati ons;

Capltal Facllltles - Construct 33 flow-control and habitat
improvement proJects including six new regional stonnvater detention
ponds, seven channel stablIlzation projects; and 20 other projects
to reduce fl00ding and eros'lon, and improye water quality and habi-
tat;

Educatl0n and Incentlves - Initiate educatlonal and incentive
@ad range public involvement ln protecting
surface water resources;

lilonltorlng - lr,lonitor stream f low, sediment flux, water qual ity, and
habjtat conditions to evaluate the long-tern success of all programs
and to identify new conditlons that require adjustments in manage-
ment strategy; and

Strean Steyard - Hire a Stream Steward to facil itate project
implementati0n, to conduct education and citizen involvement
programs, and t0 monitor basln management activl es throughout the
bas i ns.

Beneflts of the Basln Plan

. }{hen 'lmplemented, the Basin PIan will signlf icanily reduce flood-related
losses and safety hazards to buildings and roads by improving flood
storage and conveyance.

. The Plan will slgnlflcantly reduce property damage due to erosion and
sedimentatl on.

I Implementatlon of the Plan recofirnenda ons uill grea y improve the
protectlon of valuable natural resources in the baslns and restore them
where possible. It ulll minimlze many aquafic habitat and water quality
problems that have damaged, or threaten to damage, the viability of the-
basins' stream and yetland systems and affect public use and enjoynent of
these systems.

Basln Plan Capltal Costs

. The estimated cost in 1990 dol lars for all capital projects ts $11.4million. No estlmate is made for regulatory or other program elements.
These costs wl'l I be determined fol lot{ing further revlew and concurrence
by all cooperating Jurlsdictions.

Funding for the Basin Plan

. The distribution of costs for implementing the reconmended capltal
projects will be delermined following further revlew and consultafion
with the entlties i4volved during revlew of this plan.
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In order t0 distribute costs equitably, efforts vrill be made to fund
projects jointly when they occur in more than one jurisdiction.
Efforts will be made to integrate capital projects with other projects,
such as the development of park and open space areas.

AlI regulatory and management costs will be the responsibil ity of each
separate jurisdiction. In some cases, these costs can be shared.

In addition to local sources, state Centennial CIean Water grants or
other grants may be available as supplemental sources of funding.
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CHAPTER2: INTRODUCTION

2.0 BACKGROUND

The Hylebos Creek and Lovrer Puget Sound basins are located in southwest King
County (Figures 2.0.1 and 2.0.2). The Basin Plan for this area follows
several years of field observation, computer simulation modeling of stornv{ater
runoff patterns throughout the two basins, and analysis of current and future
conditions by a team of eng'ineers, biologists, geologists, planners, hydrolo-
gistsr , water qual ity special ists, and the basins' residents. These eval-
uations led to preparation of the Hylebos Creek and Lower Puget Sound Current
and Future Condjtions Report, publ ished in August 1990 (Klng County, 1990a).
Before thls report was made final , it received broad review from the public
and government entities in the planning area. The problems identified in the
Conditions Reoort formed the technical basls fof both the issues addressed in
the Basin Plan and the nature of its recoflmended solutions.

Briefly, the Conditions Report stated that the Hylebos Creek and Louer Puget
Sound basins are experiencing severe effects from flooding, channel erosion
and sedinentation, habitat destruction, and deterioratlng water quallty. In
contrast, several systems wlthln these baslns were once among the most produc-
tlve salmon producing streams in central Puget sound. The conditions causing
these problems include increased peak flovrs and flov, duratlons due to develop-
ment, lncreased erosion, loss of riparian (streamside) and aquatic habitat,
and nonpoint source water pollution.

The objectives of the Basin Plan are to reduce current threats to public
safety, to protect beneficial uses 0f stream resources, to minimize the like-
I ihood of future flooding and erosion, and to improve water quality. These
obJectives can be achleved by a combination of capital proJects and regula-
tory, policy, and procedural changes among the entities in the two baslns.
These entltles include unincorpofated Klng county, Des l,loines, Federal t{ay,
Kent, and Milton; the portion of the City of Tacoma in the basins; and the two
trlbes wlth hlstorlc lnterests ln the basins, the Muckleshoot and Puyallup
Indian Tribes. Recormendations are also made for the l{ashlngton State
Department of Transportation and the Federal !,,ay Hater and Sewer 0istrict.
Surface water problems in the remaln'ing Pierce County portion of the basins
wilI be addressed by Pierce County in the draft Pierce County Stonnieater
l.laster Plan and the Lower Puyallup l{atershed Actlon Plan, expected to be
completed in March 1991 and in 1992, respectively.

Prior to this Plan, the "Pacific Highway South Drainage Study, Federal llay,
l{ashington," (Kramer, Chin and Mayo, 1979), uThe Comprehensive Plan
Augmentati0n for the t.|est Campus Property Federal l{ay " (l{llsey and Ham, 1979),
and the "South 356th Street Drainage Study" (King County 1990), gulded
areawide stormwater facilities development in the planning area. Proposed
projects identified ln tnese prlor detalled drainage plans should be reviewed
in the context of this Basin Plan before proJect implementation.
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2.L PLAN APPROACH ANO CONIENT

Plan Approach

The current surface water problems ln the basins and the recormended solutions
in the Easin PIan reflect the nature and intensity of urban development in the
plannlng area. Intense urbanization in Federal l{ay, and to a 'lesser extent
throughout both basins, has caused severe dralnage-related problems and has
signlficantly lmpacted several areas of previously high-quality flsh habltat.

Recomendatlons ln the Basin Plan address surface water conditions that
threaten public and private property and human health and safety, as wel I as
the protectlon of the remaining natural resources in the drainage basins.

The rate of past urbanization in these basins, and its proJected contlnued
grolrth, suggest that both remedial and preventive measures are needed to
address the full range of current and future problems. lilanagement strategies
to reduce flooding, control water pollutants, and protect remaining aquatic
resources must be enacted rapidly lf they are to be effective. As the fre-
quency and magnitude 0f stormflows increase, property losses and disruption of
transportation patterns will intenslfy, erosion of already unstable stream
channels and streambanks will escalate, and water qual ity nill contlnue to
degrade. In many areas, another storm of the same magnitude as the January
1990 event and slmllar events slnce then vould virtually eliminate most oppor-
tunities f0r resource preservation or restoration.

A prlnclpal obJective 0f thls Plan ls t0 choose management strategles that
minimlze the effects 0f urban development by focuslng efforts yhere flood
losses can be reduced, where water quallty can be most effectively managed,
where the resources are most valuable, and where resource lmpacts are least
damaging. Yet a uatershed is an lntegrated system; stable strean channels,
healthy flshery, and clean water depend 0n all components functloning well.
This Basin Plan seeks t0 jdentify which watershed components are most criti-
cal , how protection of those components can be best achieved, and what level
of protection is necessary to signlficantly reduce or ellminate degradation 'ln
the remainder of the system.

The Basin Plan team, wlth the assistance of clty and agency staff, the
Hylebos/Loyer Puget Sound Citizen Advisory Comittee, and the general public,
identified the significant problem sites. Simllarly, the Draft Plan with
recofinended solutlons was broadly distributed to agencies and the public for
corment. Revisions from these coments have been lncluded in this Executlve
Proposed PIan. The full text of cofiments and responses ls ln Appendix A.

The recormended solutions in this Plan include zoning, operational, and
regulatory solutlons, as well as Capital Improvement Projects (CIPs). In com-
bjnati0n, they provide a comprehensive, systemyride blueprint for reducing
drainage-related hazards, correctlng existing and anticipated lmpacts from
urban development, and protecting fishery resource areas that are both
valuable and increasingly scarce throughout the region.

These resource areas include aquatic resources of significance not only to the
planning area but als0 t0 the entire Puget Sound reglon. It is essential that
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the most significant habitats are protected both for their inherent value to
the fish and wildlife and because they can form the basis for stabil ization of
animal populations in the future. In addjtion, when key habitats are
considered, thejr value in analyzing alternative solutions can avoid signifi-
cant environmental impacts due to the presence, or absence, of capital
improvement projects. The significant resource areas in the Hylebos Creek and
Lower Puget Sound basins are listed below. They are categorized according to
whether they have local or regional value and are mapped in Figure 2.1.1. The
noted criteria for determining these areas are discussed further in Section
2,4, Pl an Cri teri a,

Resl ona'l I y Slsnlflcant Resource Areas

Dash Point (40 acres) - Lower Puget Sound lletland #7 (Criterion 2)
Important Puget Sound estuarine habitat; high publ ic use areas.

Dumas Bay (90 acres) - Lower Puget Sound lletland #51 (Criterion 2)
Critical estuarine habitat for Puget Sound; 1ow level of human
intrusion.

East Branch Hylebos Ravine (80 acres) - Rlil 6,0 to 6,75 of
tributarJ 0006 (Criterion 2)

Riparian and instream areas reniniscent of pre-development
conditions; high levels of large woody debris in stream.

tlest Hylebos I'letland (120 acres*) - Hylebos l,letland #18 (Criterion 2)
Large forested wetland with high diversity of vegetation and
wildlife; extensive peat deposits; high public concern.

*tletland acreages are estinates. Precise acreages, cuffently
unavailable, can be determined when wetlands are delineated,
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Locallv Sionificant Resource Areas:

Lower Joes Creek (70 acres) - RM 0.0
(Criteri a l,2,3)

Extensive reach of stream with
by salmonids,

to 0.8 of tributary 0388

wide riparian corridor; moderate use

Redondo Beach (25 acres) - Lower Puget Sound Uetland #61 (Criterion 2)
Important Puget Sound estuarine habitat.

Salt llater State Park (40 acres) - Lower Puget Sound tletland #21
(Criterion 2)

Important Puget Sound estuarine habitat; hiqh publ ic use areas.

Spring Va1 1ey tletland (Uninventoried; 95 acres) - RM I.55 to 2.45 of
tributary 0013 (Criteria 1, 2, 3)

Large forested wetland/spring/stream systen; stream has high level
of stability and moderate use by salmonids with potential for higher
us age .
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trlest Branch Hylebos Creek (70 acres) - RM 0,0 to 0.9 of tributary 0014
(Criteria l, 2, 3)

Intact riparian corridor; high potential to stabilize channel and
inprove salmonid use.

West Branch Hylebos Creek (30 acres) - RN 0.6 to 1.55 of tributary 0013
(Cri teri a l, 2, 3)

Intact riparian corridor; high potential to improve salmonid use
through upstream drainage controls and local efforts; includes
riparian corridor for connection with upstream RSRA and LSRA.

0rganlzatlon of the Plan

This document analyzes both present and future conditions in the basins,
assesses dra i nage-rel ated problens, and reconmends solutions as follows:

Chapter l: Executlve Sunnary

Chapter 2: Introductlon - This chapter summarizes conditions in the basins,
summarizes the Plan recommendat i ons, describes criteria used in developing the
Plan, discusses plan-related interjurisdictional coordination issues, ind-
includes reconmendations from the Hylebos/Lower Puget Sound Citizen Advisory
Committee (CAC).

Chapter 3: Brslnride Reconrnendatl ons - This chapter identifies reguiatory,
pol icy, and program recommendations such as onsite detention standirds, sensi-
tive area protection, water quality controls, and pub'lic education programs.
The recommendations can help control future flooding and address the basinwide
degradation of stream and wetland systems from impacts to water qual ity,
aquatic habitat, and stream channel stabil ity.
Chapter 4: Sub-basln Reconrendatlons - This chapter details the nature and'location of recommended Capital Improvenent Projects (CIPs); po1 icy and regu-
latory changes; and studies judged necessary to correct significant problems
such as flooding at Panther Lake, Twin Lakes, and S 373rd Street,

Chapter 5: Baslnrlde Overvler - This chapter summarizes the land use,
geology, hydrology and hydraulics, habitat, and water quality in the basins.
This analysis provides the basis for both problem recognition and the recom-
mendations of this Basin Plan. i4ore detailed information on basin conditions
and identified problems may be found in the Hylebos Creek and Lower Puget
Sound Cument and Future Conditions Report (King County, 1990a).

Appendix A: Publlc Comnents and Responses - This appendix includes the com-
ment letters on the Draft Plan and responses to each comnent,

Appendlx B: Stream and letland Deflnltions - This appendix defines ',stream"
and "wetland' and their various classes as applied to this Plan.

Appendlx C: ilodeled HSPF Flor Frequencies and Durations by Subcatchment -This
appendix outlines the subcatchment network by sub-basin.
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Appendtx D: l{odeled HSPF Flor Frequencles Under Yarlous Land Use Scenarios -
This appendix displays the nuneric output of the HSPF model for a range of
peak annual flow frequencies by subcatchment by five land use scenarios.
These scenarios include: forested, predeveloped conditions; 1987 land use;
future land use without detention; future land use with Plan recommendations
for all CIPs and onsite detent'ion; future land use with the Plan recommenda-
tions for regional CIPs; and onsite detention-sized with 7-day storms on tjll
in pre-forest condi t i ons.
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2.2 SUIISIARY OF BASI}I CONDITIONS

The two basins in the planning area, Hylebos Creek and Loner puget Sound, are
divlded lnto six sub-basins: l'lest Branch, East Branch, and Lowir Hylebos
Creek; and North, Central , and South Lower puget Sound (Figure ?.0.2).

Hylebos Creek Basln

The Hylebos Creek basin consists of three sub-baslns, the l,|est Branch, the
East Branch, and Lower Hylebos Creek. This basin drains lB square miles of
the plannlng area through more than 25 miles of streams. The Hylebos Creek
bagin is generally a low gradient system. It flows south from the headrrater
areas in Federal tlay and North Lake, which flank both sides of I-S, through afull range of land uses.

Land use in this basln is dominated by cofinercial areas, and single- and
multl-family residences. The upper part of the basin in Federal 

-l'lay is
heavily urbanized. Moderate- to Iow-density single-family land use .ls exten-
sive ln the East Branch sub-basin and lower reaches of tha lrest Branch sub-basin. Agricultural activity is more localized in the East Branch and inthe floodplain of lower l,,est Branch. Farther downstream in pierce County,
the maln stem of Hylebos Creek, formed by the East and l{est Branches, flowi
through mixed agricultural and heavy cofinercial land uses in the val iey prior
to entering the industrlal ized Hylebos Waten ay and Cormencement Bay.

The headwaters of l{est Branch Hylebos Creek sub-basin contain the most
intensively developed areas ln the planning area and fonn Federal t.,ay's com-
mercial center. Surface-yater features ln this area have undergone ihe
greatest modlfication of any ln the two basins. These modlficalions include
the filling of maJor hrettands and piplng of streams. This part of the system
generates pol lutants and high florls r{hich severely degrade irater quality.
Similarly, high peak storm fl ovrs and poor water qualiiy come from'the t.list
campus cormercial and residential development in the upper western part of thesub-basin. combined floirs from llest campus and the Federal Hay coirmercial
center have flooded several residences and major arterlals, whiie causing
severe disruptlon of trafflc movement. storm flows have also deterloratad
water quallty in and downstream of the l'rest Hylebos t{e and and destabillzed
some 0f the highest qual ity fish habitat remaining in the planning area.

East Branch Hylebos creek is more rural ln character. Honever, storm flows
generated in its upper reaches are also flooding residences and other struc-
tures in the middle reaches along 5R 161 and ln l.,lilton. The lower portion of
the sub-basin, ln Liilton, contains a large ravine. The channel in lhis reach'ls stabi lized by substantiat large organlc debris (LoD) with very good fish
habitat and a superlor riparian corrldor. However, this reach ii itso highty
susceptible to the erosive forces from peak storm flows originating upstream.

Lower Hylebos creek flows through a broad floodplain area along I-5 in pierce
county. Flooding ln this sub-basin has intensified due to urbanizailon in the
upper basin. Storm/ater inundated a portion of I-5 during the January lggo
st0rm, seriously disrupting traffic flows for several days. Floodplain

2-1r



fi l l l ng and arti fi cial ly created channel constri ctl ons have further decreaseo
the abiIity of this floodplain to acconnodate peak flows. Habitat areas have
also been reduced and degraded by stream fillin9, channelization, and sedimentdeposition. This reach is now primarily only a flsh migration r6ute.Interestingly, one segment contains freshwater mussels, which are generally
consldered indicative of high water qual ity. Downstream along Hylebos
t.laterway, however, the water quality decl ines significanily due 1o pollutant
di scharges from industflal activity.

Lower Hylebos creek sub-basin is lncluded in thls discussion for purposes of
descr'ibing the overall basin. Howevef, recomnendations for this iub-basin arenot part of this Plan. The plerce county stonnwater Master plan will address
surface water problems 'ln this area. The Draft plan was published in i{arch
1991 ' and their Final Plan is expected to be avai lable tn the Fall of 1991.

Lower Puget Sound Basi n

The Lovrer Puget sound basln lncludes three sub-basins: the North, central ,and South. These sub-basins are similar. Thev drain almost fullv rlevprnnn
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ailures are observed in several other areas adjacent to loca_tions of lateral fl tI ing.

In the central Lower Puget sound sub-basin, Redondo creek and cold creek are
impacted by high storm flows-and affected by poor water quality resulting fromsignificant concentrations of heavy metals,-bicterial , ndtrienis, and sotids
from residential and cofinerclal sources. Due to a coribinaHon oi itiep gra-
dients and susceptibil ity to erosion, Redondo Creek ls one of the most'
severely incised channels in the planning area. Fish habltat occurs only in asmall reach. 0n cold creek, floodlng of a retirement center at the ouilat of
Easter.Lake has nearly occurred. The creek itself has been substantiilly
altered through piping and channelization. where these alterailoni aie com-
bined with high peak flows, the channel has been stripped of habitatcomplexity. Almost a complete loss of flsh habitat hii resulted.

In the_South-Lower Puget Sound sub-basin, Lakota Creek, Joes Creek, and
several smaller. drainages are also easlly eroded and pione to streimbank)Eysrdr smdr rer oratn.rges are atso east ty eroded and prone to streambank inci_si0n' local bank fal lures, and heavy sediment deposition. This sub-basin hasthe most degraded water qual ity of all sub-basin-s sampled. Water quality
samples from Joes and Lakota creeks showed high concehtrafions of nietats, bac-teria, nutrients, and soilds. In Lakota creei. erosion oroblems are furthep

and South. sub-basins are similar. They drain almost fully developadresidential areas on a plateau and slope adjacent to puget sound.- ihe Norttr
Lower Puget sound sub-basin 1s the jleast developed. This is reflected par-
ticularly in McSorley creek, which stlll supports several oood salmon soawnticularly in Mcsorley Creek, which silll suppo
areas. However. stofm flons have eroded an un

ral good salmon spawning
areas. r, storm flows have eroded an upper channel ieach and rasiredsigniflcant nutrient loads into its upper reaches and the floodplain in
saltwater state Park. Due to an almoit total absence of LoD, ilboamont creek
functions prlmarily as a stormwater conveyance channel . sevire bank erosion
and local bank failufes are observed in sevEral nthpr araac ar{ieean} +^ l^Frand local

problems are fu rthervrrvrr lrr s tut ti (jl
exacerbated by roads and pipellnes placed next to the chinnel , whlch constrain
flows and increase velocities near streambanks. Lakota creek does, however,
continue. to.support some salmonid spawning activity due largely to'enhincementefforts by the Federal l{av Sewer and ltatei Dtstricl-l{ay Seh,er and llater Dlstrict.efforts by the

?-1.2
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Both tributaries of upper Joes Creek are subject to high peak storm flows. 0n
the west branch, these flows flooded resldences in the Twin Lakes development
twice in 1990. Despite s'lgnificant channel and bank eroslon in the reaches of
Joes Creek ifinediately downstream of Twln Lakes, good stream habitat remains
in several areas. The lowermost portion of the creek contalns the largest and
best qual ity feach of spalvning and fearing habitat in the basjn. Nonetheless,
this reach is threatened by sediment deposition, channel aggradation, and
trash. Three other small strearns west of Joes Creek have generally good
rlparian corridors and stable channels; however, they lack suff,icient LoD to
support flsh spawning or rearing.

These three western tributaries, together with Joes Creek and Lakota Creek,
flow into Dumas Bay. This bay, and excel lent marine estualine environment andwildlife sanctuary, is threatened by the Iarge volumes of pollutant-laden
sediment enterlng from these tributaries.

Throughout the planning area, future storm flows are expected to con nue to
lncrease in proportion to continued deyelopment. The greatest flow increases
in the Hylebos Creek basin, are expected in the undeveloped portions of the
East Branch and Iower l{est Branch. If these areas are.built out, flows are
predicted to double in these streams. In the Lower puget Sound basin, which'is already substantially built out, similar flovr increases are anticipated
only in a few areas that are not curren y developed, par cularly upber Joes
Creek in Pierce and King Counties.

2 - 13



2.3 SUI'II.IARY OF THE RECOI,II,IENDED PLAI{

The objectives of the Hylebos Creek and Lower puget Sound Basin plan are:
1) to solve existing stonndater problems; 2) to prevent future problems from
occurring; 3) to protect and improve aquatic habitat, whenever ieasible; and4) to encourage groundwater recharge. The plan reconnends a comprehensive
surface water management program that rel ies on a comblnation of regulations,
land-use density controls,,code enforcement, lncentives, education, and capi_tal improvement projects (CIPs) to protect surface water resources. This
program will significantly reduce problems due to flooding, erosion, sedimen-
tation, degradation of aquatic habitat, and water quallty.

Thi rty-tr{o significant problem sites are identified. Thirty-three clps and
twenty-four program and regulatory recoflmendations are made to solve these
problem conditions. The cost for all recomnended projects is estimated at
over $11.4 million. spectfic sub-bastn reconrnendatiois aiong witn ioiiy-ttrree
basint.,ide recormendations address conditions h,hich supplemenl the effec--
tiveness of the capital projects.

Briefly, the Plan reconmends:

. Regulatory llmits on clearing, filling, and grading to reduce
sedimentation in streams and we ands and inirease-groundwater recharge;

. Standards for stonftrater deten on ponds that are generally
the current standards to prevent excesslve storm fions froir
opment;

. Rural land-use densities along the portions of Joes and Hylebos creeksnith significant resource value to reduce damage to aquatic habitat and
b ioti c functi ons;

a A water-quality improvement program to reduce pollu on from resldential ,connercial, and industrlal activlty; cmmerciai development; roads; andstom ater facillties:
. l!91i9 educatlon programs, such as streamside Best Management practices

(8MPs) brochures and lncentive programs, such as sensitive area current-
use taxation, to encourage public involvement in resource protection;

. stream stabil'ization projects along reaches of Lakota, Joes, and Hylebos
Creeks, including projects for streambank revegetation, feniing oi-a
livestock-damaged reach, and improvement of initream hiOttat c6mpteiity;
and

. Flow, erosion, and ,'rater quality improvement projects including:

- five new regional detention facilities to reduce peak flows to
stream stabilizing levels in Hylebos Creek and JoLs Creek;

- retrofit of three existing detention facilities to prevent local
flooding and. improve nater.quality in Hylebos Creet, McSorley Creek,
and upper Lakora Creek; and

stri cter than
future devel -
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- a pipeline to ':arry flood flows from Twin Lakes to Joes Creek.

Water quality jnvestigations t0 identify maj0r sources 0f pol lutants in
Redondo Creek and l'lest Branch Hylebos Creek;

Culvert upgrades on Hylebos, Mcsorley, and Cold Creeks to improve
conveyance and prevent local flooding of roads and homes;

Improved enforcement of, and higher monetary penalties for, violations of
County and City codes;

A Stream Steward to coordinate Plan implementation; and

A monitoring and update program to track the success of the Easin Plan.

Surma ry Flgures and Tables 0f Problems and Solutlons

The fol lowlng flgufes and tables sumarize the nature and location of
area-specific problems in the two basins and their recorrnended solutions.

Figure 2.3.1 - Problem Locations

This figure shores the Iocation of the 32 significant problem sites in the
bas l ns.

Fiqure 2.3.2 - Pro-iect Locations

This figure shorrs the location of the 33 CIPS and studies recoflnended in the
bas i ns.

Tables 2.3.la and b - Sumary of Significant Problems

These tables sumarlze the condltlons at each significant problem site
identified in Figure 2.3.1. Significant problems are grouped lnto three cate-
gories of importance; ho,rever, these problems are not ranked yithin each cate-
g0ry.

In general, problems considered t0 be an irmediate threat to publjc health and
safety or significant reeources were ranked most lmportant and placed in
Category A. Conditions posing a potential threat to public health and safety
or to high-quality aquatlc habitat yere ranked next highest and placed in
Category B. The remaining problems identified in the basins are lncluded in
Category C. Category C problems are not addressed in this Plan because they
do not meet Category A 0r B criteria. The list 0f Category C problems, and
further information regarding all problems, may be found in King County, 1990a
and King County, 1990e. These documents vlill be pfovided to all entities
involved. For more detailed informati0n 0n the criteria used to determine
significant problems, refer to Section 2.4.
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Table 2.3.2 - Recormended Capltal Improvement projects and Studies

This table sufimarizes the capltal projects and studies recormended ln the plan
with locations shown in Figure 2.3.2. The list does not rank these solutionsf0r implementation. This order wi'l I be determined following the development
of criteria for ranking solutlons after consultafion with the affected bnti-ties in the basins. Thi5 ranking will be included in the final Basin plan
document following approval by these entities.

Estimates identified in this figure are direct costs in 1990 dollars. These
costs may vary in the future, however, due to changes in mitigation standards
0r factors related to the general economy. These estimates do not include
indirect costs, such as overhead whlch can lncrease costs by more than 30 per-
cent.
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2.4

Preparatlon of the recomEndations ln this basin plan lnvolved selecting those
problems that a.re the most significant from the nunerous degraded condi ons
identifi€d in the Hylebos Creek and Loxrer Puget Sound Current and Future
Conditlons Report (King County, 1990a). Specific criteria were developed to
detefinin€ the most severe flooding, eroslon and sedlmenta on, habitat, and
water quality problems. Regionally and locally significant resource areas
needing protection h,€ re also ldenfified. Thls sec on discusses the crlteria
used to identify th€ slgnificant resource areas and problems ln this plan and
the criteria us€d to develop solutions.

Crlterla for ldentlflcrtlon of Slgnlflcant Resource Areas

Resource areas are subcatchments, wetlands, or stream reaches that are
lmportant to the viability of fish and wildllfe populations as btological ,
social , and/or economic resources. In the Hylebos Creek and Lower puget Sound
baslns many resource areas have been seyerely degraded already; otheri are
threatened by future land-use changes. For purposes of determining which
resource areas are most lmportant and therefore most in need of protecfion,
the key resource areas in the basin have been dlvlded into two types:
Regionally signlflcant Resource Areas (RsRAs) and Locally significant Resource
Areas (LSRAS), as discussed belou,. Locations of RSRAS and LSRAS are shown in
Figure 2.1.1. A description of these areas is in Secfion 2.3.

Rgg!gnally.Slgniflcant Resource Areas. RSRAS contribute to the resource base
ion by virtue of exceptionat species anO

habitat diversity and abundance when compared to resources in basins'of simi-lar size and structure elsewhere in the reglon. These areas may also support
rare, endangered, or sensitive species.

Criteria for RSRAS:

1. llatershed structure and function, as measured by stream/we and loss and
al teratlon, functional ciaracterl stics, rlparlan corrldor Integrity, and
natural flow reglme3, are not appreclably altered from pre-devilognent
condi tl ons; or

?. Freshyater and marine aquatic habltat diversity and abundance, as
measured by various elements such as vJe and class and function,p00l:riffle ratlo of.slfgams, Eradlent, substrate condition, laige woody
debris and channel stabillty, are evenly dlspersed throughout ttri basin!,
and are of conslstently high quality when compared to other basins in the
region. Thls dlv€rsity serves varlous species and life stages; or

3. Salmonid divers'ity and abundance, as measured by species compos.ltion,life stage, or populations, are at or near historic levels, or carrying
capacity, and provide a demonstrated contrlbution to the regional fishery
re 50u rce.

2-3t



fggqlly Sisnlflgan! Rgsolrce Areas. LSRAS contrtbute to the aquatic
res0urces, .parttcutarty. f0r resident salmonids, within the basin. They provide
wetland and stream habitat that is important for wildlife and salmonii diver-sity and abundance within the basin.

Criteria for LSRAs:

1. l'ratershed structure and func on have been altered by clearlng, stream
and we and loss, but.we and and rlparian corridors-remain gineraltyintact, and flow conditions and habitat stabil ity are adequale foi
spawning or rearing; or

2. Aquatic habitat diversity and abundance are considered good but may beunstable. Habitat damage and disturbance are generally-contined tb fewsites. These areas may be successfuIly enhanced by vaitous mttnois.
These areas may also. serve as migration routes to isRAs. rneii iieas mayalso contribute to the drversity of species in varrous ttreitagei; or

3. salmonld diversity rnd abundance is lower than ln RsRAs but, these areasstill support one or more species or life stages.

Much of the plannlng area is outside both LSRAs and the higher value RsRAs.
These areas generally show significant habitat alterailon ina oegridalion
although there may exist localized areas of valuable habitai tor-siimJnros anaother species. The contribution of these areas to the regionar anJ ioCar
resource base is I imi ted.

Crlterla for Slgniflcant p robl ems

chapter 4, the sub-basin _Recormenda ons, discusses the regulations, programs,capital improvements, and studies recofl ended to solve ttre-signiiicinl'surface
water problems in the basins and to protect slgnificant resouice ariis. rneseprioflty problems, listed in Tables 2.3.la and-b, are divided into three
g roups: 

_ - 
Category A, the most signlficant problerns; Category B, less siverebut still key probrems; and category c probrems. categoiy I piouiims-ire tneleast s'ignificant problens and do not mlet the criterii r-or signiiiiinl;. Thecriteria for Category A and B problems are as follorrs:

category A problems are those that pose a slgnificant irmedlate threat ornear-term ri sk:

. 0f flooding occupieit structures;

. To the use of major arterlals and state highways; or

. To the beneflcial uses of the RSRAs of west Hylebos lteiland, East granch
Hylebos Creek, or Dumas Bay.

category B problems are judged to have lower priority because they pose:

. A lesser, or long-term risk only to the most important elenents of thebullt or natural environments listed above under Category A;;; -

a
o
o
o
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a
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An inmedlate or near-tenn risk to less important elenents of the built or
natural environm€nts, such as secondary roads or LSRAS of the Spring
Val ley t{etland and stream, lower Joes Creek, l{est Branch Hylebos Creek,
Redondo Beach, and Saltwater State Park.

Crlterla for Flow Reductlon Solutlons

Solutlons to existing high-flotd problels in the Hylebos Creek and Lower puget
Sound baslns may be grouped into two broad categorles: those that solve
flooding problems and those that solve channel-erosion problems. projects
that address floodlng were designed to reduce flors downstrean to provide
100-year event flood protection for habitable structures and 2s-year event
protectlon for roads. Flooding of undeveloped lands, playfields, coastal
areas, or prlvate driveways was considered outslde the scope of the solutions
of thi s Pl an.

If the proJect addresses lnstream erosion by detentlon, the goal is to release
flows at a rate that uould not cause excesslye eroslon. Based on emplrlcal
data ln these basins and elsewhere ln the region (King County, I990a and
f990f), meeting this flow-reduction criterion requ.lres post-devel opment z-year
flows to be no greater than forested (i.e. p re-deve I opment ) lo-year fIows,
pos t-deve I opment l0-year floh,s no greater than about pre-development 100-year
flows, and 100-year flows no greater than about the pre-developed 500-yearflow. These flow reductions will not only achleve stream stabillza on but
also will meet or exceed the standards for 100-year event protection of resi-
dential structuFes and 25-year event protectlon for arterials. Th.ls reflects
the fact that streams may be ab'le to experience some lncrease in flow rate andstill maintain fair, albeit imperfect, conditions for aquailc habltat.

Solutions to flow increa$es caused by future development are addressed by two
fl0w control standards. In areas where future f 'lows are expected to have
signiflcant adverse impa.ts on stream stabil ity and habitat, flows peaks to
the 100-year level and flow durations to the So-year level under future land
use should not exceed exlsting condltlons. In other areas, flow peaks under
future land use should be controlled to the pre-developed Z- and lo-year
level s respectl vely.

Crlterla for Determlnlng Prlorlty Capltal Improvement proJects

The followlng criterla are intended to help entities in the basins evaluate
the.importance of each problem or resource affected by a recoflflended proJect
in their Jurisdiction. No weight is assigned to each criterlon; trowever, itjs suggested that entities conslder all these factors to deternine an
appropriate order for implementing any single project or group of projects.

1. Reductlon In Safety Hazards and property Danhge

a. Hlll the project reduce current floodlng/damage or the near-tern rlsk of
flooding/damage of major roads or occupied structures?

b. Hill the proJect reduce
flooding of maj oi' roads

future flooding or the long-term risk of
or occupied structu res ?
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2. Beneflt to Slqnlflcant Aouatlc Resources

a. t{ill the project reduce a threat or near-term risk to Regionally
Signi fi cant Resollrce Areas (RSRA5)?

b. t{ill the project reduce a threat or near-term risk to Locally
Signi fi cant Resource Areas (LSRAS)?

3. Baslnwlde Effects

a. Does the project slgniflcanily benefit the system as a whole?

b. Does the project significan y reduce upstream or downstream problems?

c. Is-an upstream proJect needed before a downstream proJect can be
effectl ve or vice versa?

4. Tlmel I ness

a. Can the proJect solve a problem quickly?

b. Could implementation of the solufion coincide wlth other events.
programs, or pl ans?

c. Can the proJect improve the effectiveness of another proJect?

d. t{lll iflnedlate lmplementation of the proJect avold trretrievable lossof benefi cial uses?

o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
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o
o
o
o
o
o

e. Are there signiflcant obstacles to
local leglslative pol icy that would
mentati on?

f. Are there confl lcting requl rements
agencles, or governments that nay
tati on?

implementation such as funding or
slgniflcantly delay proJect impl e-

for approval ln other programs,
significantly delay project imp t snen-
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2.5 COORDINATIO}I IIITH PEI{DING PLANS AND CODES

Proposed plan and code revisions related to surface water management in Des
Moines, Federal l{ay,.Plerce County, Tacona, and King County ari listed below.
The processes involving these revisions are being coordinaied with the Basin
Plan reconmendations to achleve consistency as much as possible among theentltles in the baslns. For example, the Basin plan peifonnance staidard
recomendations to protect sensitive areas could be iiplemented through thepending Des ilolnes and Federal t{ay code updates.

The Basin Plan recomendations could also lnitiate regulatory changes. For
example, recomendatlons for enhanced onsite stormwatir dete-ntion iould be
lmplemented through an update to development codes in MlIton, Tacoma, inAKent, whieh do not have pending revisions in this part of tnilr coUe.

Pendl ng Regulatory Actions

Clty of Des l,loines Comprehenslve
Plan and Zoning Code Update

Cl ty of oes l,lo I nes Cri ti cal Area
Development Regul afi ons

City of Des Moines Surface Water
l,lanagement Standards and CI ps

City of Federal l',ay Comprehensive
Plan and Zoning Code Update

City 0f Federal lfay Comprehensive
Park and open Space plan

City of Federal Hay Critlcal Area
Development Regu I at ions

City 0f Kent Critical Area Development
Regulations

Klng County Crltical Area Development
Regu I ati ons

King County Federal l{ay Area
Conmun i ty Plan Update

King County Shoreline [rla5ter program
Update

King County Zoning Code
Revi si on

Anti cipated
Submlttal Date to
Legislative Body

1992

September 1991

Upon adoptlon of the Surface
l{ater lilanagement progran
expected in 1992

1993

September 1991

September tggl

Segtember 1991

September lggl

July 1991

June 1992

April 1991
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Pendinq Requl atorv Acti ons

South King County Groundwater
Management Pl an

Pierce County Critical Area Development
Regul ati ons

Pierce County Lower Puyal l up
Watershed Action P.l an

Proposed Pierce County Stornwater
llaster Plan

City of Tacoma Critical
Ecosystems Ordi nance

City of Tacoma lletl ands
Preservation Pol icy

Anti ci pated
Submittal Date to
Leqi sl ative Bodv

June 1992

September l99l

t992

Fall l99l

July l99l

Currently pend i ng

o
o
o
o
o
o
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2.6 CITIZEN ADVISORY CoilHITTEE RECoMI,IENDATI0I{S

The general CAC recofinendatlons for the plan are presented below. Specific
recofinendations are presented in Attachment A.

I ntroductl on

The members of the Hylebos creek and Lower puget sound Basln plan clfizens
Advlsory cofinittee were appointed by Klng county in 1989 to serve as the Iocal
eyes and ears for the County planning team. They bring to the group a variety0f backgrounds and perspectives, but are I inked by their ties to thb area
through many years of resjdence. CAC members repiesent a wide range of pro-
fessions including engineering, teaching, develoiment, general conlracfi'ng,
business and aerospace. one of lts members had extensiie personal experiCnce
as a contractor working to develop storn drainage facillties in the bislns.
Another member has considerable experlence in water qual ity tesfing and moni-
to ri ng.

Some rrho live or work near creeks remember an abundance of salmon, cooler
water temperatures and extenslve _natural vegetation. The conrni ttie has spent
the last two years galning an understanding of the sctentific descrlption'of
the area learning about stream hydrology, underground water sources,'pollu_
tants, fish habitat requirements and geological characteristics.

As such the CAC has uitnessed the development of the plan, contributing
suggestions and recormendations as they felt appropriate. As part of its par_
tlclpation in the Plan development, the cAc established its owir set of Basin
Plan objectlves. Here is a broad ou ine of these obJectives:

. Stablllze current stream, we and and Iake water quality and quantity;
a Establish public education and public involvement programs!

I Encourage I nteragency coordlnation;

a Strengthen planriing, code administration and enforcement;

r Improve faci I ity maintenance;

a Establish preservation incen ves; and

a Encourage groundwater recharge.

Corments

The Hylebos creek and Lower puget sound Basin plan is a thorough and well-
executed document, the inplementation of whlch nill be ln the Sest lnterest ofthe basins and their inhabltants. cAc members are encouraged by the recormen-
dations for.buffering around sensi ve we ands and streaml, roi handllng non-point pollution, for water qual ity monltoring, for encouraging public
involvement, for the Stream Steward program,-and for furthEr ielailert tnven_tory of the area.

The CAC i{ould like to amend or underscore some of the proposed policies.
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onsite Detentlon Standards: Bll-2, Bll-3

The CAC strongly reconmends adoption ofp0licies in practice, the future success
and/or restoration ls remote.

It also supports groundwater recharge as
rezone of Spring Val ley, as descrlbCd by
success of the Pl an.

these basinwlde policles. fithout these
of creek and we and stabilization

proposed by Blt-21 and t{HL-s. The
B}l-l and t{HL-9 is also critical to the
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Soil and Vegetatton Retenilon: Blt-8, Blf-g

The-policy_that significant trees be retained ls excellent (Bfl-g.4 and Bt{-B.s).In fact, if the basins are viewed in the_larger context as in tniegiileo syst6m,the connection of the surface water probrems to ross of trees cini6t-oi
ovefl ooked.

cAc members would include a pollcy.that requlres clustering development ofbuildings and impervious cover, with a retdntion of as mud;;4s-;;icint otundisturbed vegetation on a site. This woutd reduce onsitC ina-aoiniii"amflooding, as roots provide.a path to groundwater and vegetation ioiiiiis anoholds water. Homeowners shourd be advrsed to prant treEs on ir,rii'iiii..tv.
The cAc is concerned with enforcement-of.polictes defining clearing and grading.
Due to the past experrences with the costto site, Harbor iliige-oe;Ero;ment,
Regency woods, the coflnittee stresses the rmportince or aJaiig i mon[["to tn.window prohibiilng clearing and_gradtng. This additional mon[n ni'ria give theland more. time. to revegetate. The cAc-also recormends a cumulative imiact
assessment in terms of an environmental review for all oevetopmini-reqlt.ing
cl eari ng and grading.

hpact Mltlgatton: Blt-u, Blt-12, Bl,-13

CAC members are concerned. about ,'mitigated" opportunlties for ,,moving'' wetlandsor streams.. _They do not,berieve that any projbct vrarrants iirrs oppoitunity andthat mitigation ,is a crutch at best, In itre-ttme it tites-in-ai[i-ii-..u.ge_tate, the soil washes away, the endemic species leave oi aie-inu'ii.-io.ur .ti_mate changes i rreversibly. In fact, the irlan ltself states-on'pug;-s-ia thut"At.one.time' rt was generaily belrived that mitigailon measuiei-iouia-be tmpte-mented to compensate for these losses. However,_iuch attempts rravi-ue"n cos y,while therr success rates.are qulte loy.,, The cAc reconninii-a"iii.ii-on rutr..disturbance of we and and stream areas as welr as all areai oi naiuiir vegeta_tl on.

Code Compliance: BI-33 to BU-36

The cAc applauds the code compliance recormendat I on s. penalties currentry inuse have not been sufficient to dlscourage viotations. ew-15 desiiiLi;'un
expansi0n of penalties which would make iines significant enougn io aiscourage
vi ol ati ons.
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Recomndatlons

Designating certain sensitive areas as RSMs and LSMs is commendable.
However, this should not mean that surrounding areas are any less important.
The ultimate,protection of significant resourie areas will depend on'the
management of the land around them. Just as our national parks and forests
are
being i mpacted by the air and water coming fron surrounding areas are snrall ,i

he entire Plan area, which makes them especially vulnerable to
areas are snal I in

comparison to
inpacts from the surrounding area.

the entire Plan area, which makes them espec

It is the opinion of the conmittee that the entire length of the Hy1ebos
stream channel through Spring Val1ey qualifies as an LSRA. Also, the streams
and watercourses which drain into and through Dash point park should be pro-
tected as an LSRA. In the past year, Dash Point Park has experienced severe
flooding and silting due to inadequately controlled upland dbvelopment.

The CAC sees the need for a centralized, responsible agency to coordinate the
work.of-local r c!!y, county, and state agencies, parti-ularly with the pur-
posed of el iminating redundant or conflicting policies and pioviding a trisis
1ine, an "environmental 911,u for citizens reporting probleins. The-Strearn
Steward program, as described by BW-38, could fill this need.

CAC members find themselves essential ly in agreement with the plan as drafted,
although they find themselves impatient at the length of time estimated by the
government entities to build capital improvement structures and halt the
accelerating destruction of our streans and wetlands. In the face of sucn
urgent needs, the CAC suggests implementing interin measures to protect the
basins.while detailed_p1ans for capital improvement projects are'being con-
sidered. Please see Attachment A for a specific description of these-interim
measures.

ConcI usi ons

As this area of King County has experienced such a rapid rate of development,
many of_the natural systems for handling surface water have been irretrievabiy
lost. . For this reason, it is imperative that this Plan be implemented on a
very short time schedule in order to deal with the current situations and
avoid further degradation. If the cornmunities of South King County are to
remain economically viable, as well as aesthetically pleasant, more attention
needs.to be given to the environmental systems which nake up these com-
munities.

continued over-devel opment of these basins will spell disaster for the general
population of these areas, as is well documented in the Current and Futire
Conditions Report, publ ished as part of this Plan. The basin plan team of the
surface water ltlanagement Division of King county has described'the conditions
of the areas now, and what they will look like in the future if the currenr
management practices are continued, The cAC realizes that current methods of
deal ing with runoff have been detrimental to the system as a whole. A whole
system approach is clearly required for comecting existing, and preventing
future problems. The extensive research which has been cairied oirt in theie
basins proves that they have unique attributes which do not fit into the
text-book nethods of deal ing with surface water.
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In Iooking to the future as the plan is used and interpreted, the cAc suggests
following general objectives as guidance for policynakbrs:

r To preserve or enhance environment and habitat;

o T0 consider coflnunity or basin priorities as preferable to landowner
pri ori ti es ;

. To provide long-term rather than short-term fixes;

r To channel water into the aquifer rather than into puget Sound;

I To make provlsions for water filtration before the water is directed
underground or into the Sound;

a To promote natural or nonstructural solutions

a To provide tax incentives to persons who own
retention/detention facil it,les, or are actlve
stewardship programs;

I To provide rebuilding or relocaffon asgistance for indlviduals who have
experienced Ioss-of property due to flooding caused by poor upstream
management p ract I ce s;

a To expect developers and agencles to particlpate in reconstruction and
rehabi I ltation of damaged habitat;

. To enhance the legal recourse avallable to property otyners impacted bJ
upstream mi smanagement; and

a To provide adequate enforcement of surface irater management regulafions.

to surface xrater conveyance;

rretlands, have slgnificant
particlpants in cormunl ty
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ATTACHIIEI'IT A

Additional Recofinendations made by the
Hylebos Creek and Loner puget Sound Basln plan

Citizens Advlsory Cmnl ttee

Due to the urgent need to manage surface water pfoblems in the Hylebos creek and
Lower Puget Sound Basins, the CAC proposes two types of measures to facilitate
implementation of the Basln PIan. These measures include: l.) adoption of
interim regulatlons and programs, and 2.) considerafions ror iirteriir and long-
term capi tal improvement pnojects.

I. INTERIII DEVELOPI.IENT REGULATIONS AND PROGM,}IS

The Executive Proposed Hylebos creek and Loh,er puget sound Basin plan iden-tifies 43 Basinwlde recormendations to strengthen current regulatory, admi-
nistrative, and-prograrmatlc elements of suriace water managEment i; the
basi.ns. The CAC luggests that all entities in the basins adopt the recom-
mendations identified below as interim measures in comoliance'with tne
development regulation requirements for crjtical area protection in the
Growth Management Act. According to the Act, local governments are requiredto complete development regulations for critical areis in their Jurlsclic-
!iol: by September f, 1991. These recormenda ons are essenffal-for pro-
tecting crltical areas by reduclng future storfl ater flows, flooding,
instream erosion, Ioss of aquatlc habltat, and degradation of water-iuality.
Furthermore, fallure to imp'lement these provislons now will only resrilt in-
higher costs to the public for correc ve actions 1n the future-. The recom-
mendations of concern a re:

Bl'l-1: Low Density zoning controls for protection of stream corridors and
Ravi nes

BW-2: Basinwide onilte Detention StandardBll-3: Stream Protection 0nsite Detention Standard
BW-4: Stream Buffers
Bl'l-S: l{etland Buffers
BW-7: Limitations on Stream Crossings and Stream Modjficafions or

Rel ocati ons
Bll-8: Clearing, Grading, and Filling Limitations
Bl.,-9: Seasonal Clearing and Grading Limits
Bl{-10: Hillslope Development and Drainage Restrictions
BH-13: Resource Replacement and Enhancement Standards
Bl.l-17: BMP Programs for Control of Nonpoint Source pollutants
BW-21 Stoflnwater Infiltration Limitations (See also l,,HL-s

Enhanced Storm*ater Inflltration, l,lest Branch
Hylebos Creek Recormendati ons. )BH-33 Enforcement/Inspection Staff

BW-34 Citations
Bl{-35 Penal tl es
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2. CAPTTAL IMPROVEIIENT PROJECTS

The recomended capital improvement proJects list is divided into sec onsdescribing "interim" and "long-term capital,' recorTmendat i ons. The interim
recornendafions are ones that cAc members believe can be lmplemented irme-diately ldith litile or no cost. They include small scale mboitiiations toexisting facilities, or Iegal deslgnation of certain areas of the basin asfuture gites for stonndater facilities. The long-term capltar iecolrmen-
dations consist of maJor projects ve feel are re{uired in'addiilon lo thoseldentified in the Plan, to adequately manage the area's surface watir
prob I ems .

A. INTERII.I CAPITAL TI,IPROVE}IENT PROJECTS

l. Il progress in lmplementing the recomended panther Lake lmprovements(Project 2430) is.significanily delayed, consideration shouia ui givento the followlng interim measuies:

a. Trtbutary 00148, Rll .38 -.S0 (t{est of lst Ave S, South of 348th
Street)

Establish a series of ponds yithln the perennial stream. The
obJectives of. this project are to dissipate energy from high flows
from Panther Lake and to improve water quality oi'flows inio -
Hylebos 18 r'leiland. ponds should be metered io pennit a regulatedflow, to the extent possibte.

b. Trlbutary 00148, RM l.? to approxlmately 1.6 (Northeast inlet toPanther Lake,l

Augment the capabllity of exlsting mlni-detenfion areas for
l.mproving water quality by addiilonal berming and metered ftowdevices. stabirize banks wrth selecilve prantings. This oroiectmlght be coordlnated with City prlde park efforti.

L0NG-TERI| CAPITAL II,IPR0VEilENT PROJECTS

Trlbutary 0013, Rll 2.30 (North of 359th Street)

In llqy of applying the B|{-3 stream protecilon onsite Detention standardto individual development sites, consider designating an aiea in-ah;--'-ravine of the st..eam channel north from 35gth street-as a futureregional detention facility. The area to the north of this site isslated for.heavy development. This fork of the Hylebos is imoaiteO tvdevelopment as far north as 340th street and will be rurttrei impiiiei'ovinstatIation of more impervious surface. Addrtionar rinis arJ i6-ue- 
-'

added to 348th' 5R-16,356th, and I-5. The forested area 3usi souin orcostco wilt be reveled and covered with cormerciat ouiiJingi-ini-iJiring
areas; the truck stop will be converted to a cormercial arda; inO-in '
area between 356th and 359th streets ls to become the new roiaiion-iorthe Federal Hay School District bus barn and maintenance yaiO. 

- -' -'

This area is also curren y the headwaters of the most productive andsignificant resource area rn the plan Area. The cAc relormJnJs-itti'-

R
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2.

construction 0f a large detention faclltty ln the existing swale to
handle the future runoff from the comlerclal areas upstream between
340th and 356th Streets, with metered outflow to prevent further degra-
dation of spawnlng grounds south of 359th Street.

Tr'lbutary 0013, approxlmately Ril 1.7 (8th Avenue at approximately
368th S)

Additional ana'lysls of gaglng data should be performed to determine 1f
thls 8th Avenue site has the potential of being flooded. If so, the
existing culvert should be replaced with a Iarger bottornless arch to
increase fl0v,. This point backed up during both 1990 floods and came
wlthln three inclres of washing out. Back floodlng lmpacts spawning
areas and three wlldlife conservation ponds. The water quality in
Hylebos l.,etland ilg is being adversely affected. Many waterfowl nests
were destroyed durlng the April 1991 rains. Thls area will also receive
the additional mnoff from two new Ianes being added to Interstate-s.
New drainage systems lnstalled from the Costco slte south to 356th
Street run from 36-inch diameter to 48-inch dianeter, increaslng flow
velocity to the Sprlng Valley open Space area, yrhere lt picks up the
normal stream flow as well as highway runoff.

Trlbutary 0013, Rl,l 1.7 off channel

Coordinate with l{ashlngton State Department of Transportation to elther
dlvert flows of oil-saturated waters from the detention pond (Hylebos
Creek }letland 28) or run this discharge through an oil separator.
Funding for this may be avallable via new Washington State Department of
Ecology State Highway cleanup policy.

Upper Joers Creek 0388 (olyrnpic View Park)

To supplement Project 3331, 0lJrnpic View Park channel lmprovements, the
cormuni ty surrounding the park should be lnvolved in litter clean-ups
and a streamside revegetation proJect.

3.

4.
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CHAPTER3: BASINWIDE RECOMMENDATIONS

3.0 INTRODUCTION

Many of the existing and anticipated surface water problems ln the Hylebos
Creek and Lower Puget Sound basins can be addressed by strengthening several
key areas of local government administration. The most important areas are
development codes, enforcement, maintenance practices, public education, pub-lic involvement, and interjurisdictlona'l coordination. Thls chapter includes
43 recomendations ln these and related areas. The recoflTlendat i ons will Dro-
vlde the direction necessary for all cooperating Jurisdictions to reduce
future storm flows, improve water qua'l 1ty, and begin improvlng aquatic habitat
in the basins. These recormendations focus on the prevention of future prob-
lems and the correction of existing problems at their sources. The recinmen-
dations are grounded in the belief that it has been the sun of individual
actions over time that has lead to the degradation of these systems.
However, with the underlying management structure in this plan to guide future
actions, individuals can also correct these past practices and trends can be
reversed. l'lhen combined with the facllities, regulations, and programs recom-
mended at the sub-basin level in Chapter 4, the basinwide reconmendations pro-
vide a comprehensive strategy for improvlng conditions ln the Hylebos Creek
and Lower Puget Sound basins.

source control recomendatlons affect the broad fange of human activlfies that
contribute to increased storm f lor{s and elevated pollutant concentrations.
These activities include construction practices; the daily actions of lnd.ivid-
uals in residential, cormercial , and industrial areas; and rou ne maintenance
along highways and streets, and in the stormeater fac.l Ii es. }.,hen
implemented, recorrnendations ln this chapter will be lfinediately vislble to
the public. For example, new development pfactices that reduce erosion and
sedimentatlon will be used at construction sites and greater attention will be
paid to avoiding stream corridor impacts and keeping potential pollutants from
entering surface or groundwater. PIate 3.0.1 illustrates hoy recormenda ons
such as streamside buffers, buffer signs, and sllt fences should be used dur-
ing site constructlon. Plate 3.0.2 depicts how reconnendatIons to revegetate
stream corrldors can reestabllsh stream buffers and rlparian areas. Broad-
based educational programs will also give the public a greater appreciation
for the importance of protecting surface water systems

Thls chapter also recormends loner-density zoning ln stream reaches that have
high resource value, tax incentives to encourage preservatlon and protection
of sensitive areas, and a program of coordinated interjurisdictional monitor-
ing and evaluation to assess the progress made in implemen ng the Basin
Plan. The goal of the monitoring program is to determine whether the
recomendations, once irnplemented, are effective 1n providing the needed level0f control for stonnfrater runoff, nonpolnt source pollutants, and instream
habl tat.

Each basinwide recormendltion can affect only one aspect of the mul faceted
problems. ln the two basins. In combination, however, they are intended to
work in concert to reverie current trends and to increase-the accountability of
individuals and entitle: in the basins 1n their relationship r{ith surface and
groundwater resources.
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Plate 3.0. I Stream and Wetland Protection
Elements for Site Development
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Plate 3.0.2 Stream Corridor Conifer Revegetation
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3.T ZONING CONTROLS FOR STREAI{ CORRIDORS

Introductl on

several signiflcant stream corridors ln the Hylebos creek and Lower puqet
sound systems have been designated for urban development unaJr itri rbgd ring
county Federal l{ay cofimunlty ptan and Area zoning aho ttre compretreniivi ptais
and zoning codes for the cities of Federal 

. t{ay ana Milton (seb Figure 5.i.2).
These areas include some of the most important and threateried wetland ano
stream habitats in the two basins. The intent of BH-l ts to restriCi aevetop-
mgn!.!1. ravine areas adiacent to stream corridors in order to preserve thestabil ity of valuable stream channel reaches.

Reconnendatl on :

BW-l: Low Denslty zonlng controls for protecilon of stream corrldors and
Ravl nes

All stream corrldors and ravlnes within RSRAs and LsRAs should be zoned atrural densities of l unlt per s acres or less. criteria tor aetermining thesesignificant resource areas are discussed ln chapter 2.4 and srrown in'ii!u.e2.7.1. These corridors include portions of lowbr Joes cretk (irioularv-orge,
F.I 9.9 to 0.8); East Branch.Hy]ebos Creek (trtbutary 0006, nr,r'O.O-io-61ZSl; '
t.Jest Branch Hytebos Creek (.tributary 0014,-RM 0.0 t6 O.g), inO-in,-inU'aOji_cent.to,the spring valley weiland on tributary 0013 (RM o.o to t.5l iiee atsoSub-basln Recormendations t{HL-tO, EH-3, and SL-4).

The recomendation does not apply to parcels that are already develoDed tohlgher densities. The low-denslty area and ravine corridors-shouia-inituoeall parcels that are either undevlloped, or developed to oensititi wrriirr oonot exceed l unit per 5 acres. _The zoning boundary should be sei ai tni topof each ravine and extend dolvnslope to the stream 6n stream co riido is 
-except

in the.spring val ley l{eiland area. The recoflmended low-denslty aiia-tn'ttevicinity 0f the.spring valley t{eiland is bounded by s 3sath siieii-on'|r,"
19r.t!, I-5 on the east, s 373rd (extended) on the louth, and Bth Avinui's ano5R 99 on the west. It should inilude all'class tII lanisiide-trizaia"iieu, anoerosion hazard areas as defined in the Ktng county sensitrvi-eiei-iriainin.e
(5A0) or their equivarent rn other apprica6re tocit cooei iiee iisi ew-a.zl.

Affected Entltles:

The three entltles in the. baslns affected by this recofinendation, Federal llay,King.county' and r.'rilton,-have a-x,ide range of current zonrng in ineii-sireamc0rrldors.including single-family, multiiamily, and ofrice iari.- io-oi'con-sistent wlth the recomended density, Federal-*ay, Xing Cou;iiy, anO-ttiitonshould rezone the affected reaches tn ttreir 3urisOictiSn.
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Dlscusslon of Recomendatlon:

Regionally significant and Iocally significant resource areas (RSMs ancl
LSRAs) include stream reaches and weilands that are important to the stab.lltty
of aquatlc ecosystems and the viability of f,lsh and h,ildlife populations as
bi0logical , recreatlonal, and economic resources. Uruan-density developfient
necessltates large-scale alterations of the landscape. These aiteratioirs
result in more stream and we and crossings, more construction-related ero-sion, loss of small streams and we ands to culverts or fllls, jncreased
stom ater runoff rates and volumes, loss of large conifer trees that stabi-lize stream channels, and intrusion into stream and we and buffers. No com-
binati0n of mitigation strategies completely avolds these impacts with
j ntensi ve devel opment.

Higher urban densities can be achieved in other less sensitive parts of thebasins. overall, the lower denslties are expected to have substantially fewer
and-smaller-scale impacts. Adoption of the recofinended zoning in the LSRA and
RSRA stream ravine corridors by Federal t{ay, King County, and-lrlilton is an
important step in preventing the adverse effects from divelopment and asso-
ciated human intrus'lons. App'lying such measures to the ravihe areas. where
development impacts are greaily magnified by the steep slopes in proiimity to
the stream, yields the most effective protection of the stieam while arfeiting
the Ieast amount of land area. l{ithout adoption of this recormendation there
ls.an_ increasing potential for disturbance to, or destruction of, streamside
End slope vegetation and/or instream LoD which are sustaining hauitat an<t
malntaining stream stability tn these reaches. The loss of ihese func ons
would further destabil ize these reaches. secondary lmpacts would serioustyaffect the viability of the remalning fishery resource'ln the basins andresult in the deposition of substantial ly moie eroded sed.lment downstrean.

The recormendati on applies to approximately 620 acres or about 2.5 percent of
the area in the baslns. Implementing this recomendation wlll resuit In lowerdensity within these limlted areas.
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3.2 CONTROL OF VOLUI{E AND TII{I}IG OF RUNOFF FROII DEYELOPING SITES

Introduction:

I.n. a natural landscape, water reaches streams by complex and dispersed paths.
water may inf i'l trate to groundwater aquifers or may ilow underground io the
stream as shal Iow groundwater florr, or interflow. 'The 

remalndir of the sur-
face_runoff is slowed by vegetation or low channel gradients. Durlng site
development, removal of natural land cover, and the paving of tne taio surface
increases the volume and rate of runoff and decreases the time in which waEer
reaches the stream or storm drain. The cumulative effects of widespread
development are that streams reach higher peak flor{s more frequentty ttran
before development. These Iarge,.more frequent flows cause gieateirtooding,
erosion, and damage to aquatic habitat. Recoflmendati on Bl{-2-and Bl'l-3 are
intended to control the.slze and. frequency of pos t-deyel op,nent flows through
the use of enhanced onslte detention standards.

Recomnendatl ons:

Bl{-2: Baslnwlde onslte Detenilon Standard

To control downstream or.downslope impacts of new development, includlngpublic and private street and highways, onsite retentionTdete;ilon {R/Difacilities in the Hylebos Creek and Lower puget Sound basins should be
designed to control the post-deve I opment z- and lo-year flows to correspondingpre-development levels. The.calculated.storage volume should be lncreaied by-a safety factor or 30 percent to account for various uncertainfies ln ihe
analysis and desl gn.

The design methodologles recofinended are either a modificailon of the l99o
King-county Deslgn l.{anual or the use of a cal ibrated continuous hydrologic
model . Fol lowing further modeling of these baslns, it was ctetermi ned tiat theexisting Design Manual methodolgy x,ould not enable development ln the planning
area t0 achieve the post-deve I opment run-off objectives oi reducing peir z-anal0-year flows to pre-developed levels. Therefoie, one of the recoftnlnUeO
methodologles lncludes modlflcailons to the Design l,lanual nethods. The modi-fications will produce a detention pond that reduces z- and lo-year peak flowst0 pre-development rates. The modifica ons to the current manual ihclude a
7-day design storm wlth a more representative dlstribu on lnstead of a
?4-hour storm and a more accurate method of determining the time ot con_centrations. For additional detalls regarding these modlflcations, contact
King County S!,,M Basin Planning.

Bll-3: Stream Protection onslte Detenilon Standard

In subcatchments lrhere future flovs are expected to have significant adverse
impacts on stream stabil ity and habltat, onslte detention pdncts for new devel-
opmgnt, including public and prlvate streets and highways, should be designed
such_that post-deve I opment flow peaks and durafions are reduced to pre_
development levels for flows greater than 50 percent of the z-year ind less
than the 50-year. In addition, the 100-year post-deve I opment peak floy should
be reduced to the 100-year pre-development level . The rbconmeirded method of
designing these detention ponds is a calibrated continuous hydrologic model ,preferably HSPF.
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An alternatjve to uslng a continuous hydrologic model js SCS methods r{ith a
design release rate such that the post-developed 100-year flow is released at
70-percent of the pre-development 2-year rate. A 24-hour design storm, as
described in the 1990 King County Design Manual , ls recorrnended. Addi onal
design methods may become available in the future. Contact Ktng County Sl{l,l
Basin Planning for additionat details. See Figures 4.1.3, 4.2.3, anO C.5.3
for areas where this standard appl les.

Affected Entlties:

The Basinwide onsite Detention standard (BH-2) is a modificaffon of the Design
Manual. The deslgn methodology of all enHties currenily using the Design
Manual should be updated to include 7-day design storms and revised time of
concentration calculations. The revised methodology produces detention ponds
that are between 50 percent and 100 percent larger, depending on site dehsity.

The Stream Protection onsite Detenfion Standard (Bl,t-3) applies to parts offive entities in the baslns: King County and l.,li lton in subcatchmeht H2 on
tributary 0015 on the East Branch Hylebos creek and in Tacoma, pierce county,
and Federal llay in subca.tchments J2, J6, J7, and Jg that drain into upper .lies
creek and subcatchment HH3 ln tr'ibutary 0013 whlch flows into f{est Brihch
Hylebos Creek. Presently no affected en ty has this standard in place. To
be consistent vrith the Basin Plan it ls recormended that Federal l{ay, Krng
County, l,lilton, Pierce County, and Tacoma adopt recormendation Btt-3- in thi
areas I ndi cated.

Dl scussl on of Recomnendat I ons:

Computer modeling results suggest that exis ng methods of detention pond
design will not be adequate for the hydrologic condifions found in th'e
planning area. Peak flow releases from detention ponds deslgned under currenr
standards ln the 1990 King County Design l,lanual were found to jncrease
substantially over undeveloped conditions. Increasing the length of design
storm t0 7-day and reducing the time of concentration (Bl{-z) will produce
detention ponds that reduce post-developed peak 2- and l0-year flows to pre-
devel oped I evel s.

Specific areas have special characteris cs that warrant an onsite standard
diffefent from the general baslnwlde standard above. These areas are
generally more senslfive to increased flows from urbaniza on and thus reouire
enhanced detention standards. Hydrologic modellng demonstrates that onside
detention, uslng the standards recorTmended in BH-3, would reduce peak flows
and long-terfl flow duratlons to pre-developed levels. Thus potential for
increased erosion from instream sources is, in theory, el iminated with this
standard.

MiIton currently utilizes a less
onslte detention ponds to control
the Basin Plan, it is recormended
Bl.l-2.

stringent standard that requires design of
the 10-year storm. To be consistent with
that ililton adopt the detention standard jn
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3.3 SENSITIVE AREA PROTECTION

Introductlon:

The recofinendations in this section (Bl'l-4 through Bil-18) are intended to
reduce or minlmlze the rEjor impacts associated with development in sensitive
areas, particularly streams, wetlands, and steep slopes. Many of these recom-
mendations are based on the existing sensitive area ordinances of Klng County,
Federal Hay, and Des Moines. For more specific informa on, the readCr is
referred to these codes.

The recormendations are grouped into flve categories: a) stream and we andprotection; b) soil and vegetation retention; c) steep slope protecfion;
d) impact mitigatlon; anrl e) sensitive area mapping. The lssues involved wlth
each category are described below. The basinwide recormendations follow these
descri pti on s.

a) Stream and l.letland Protectlon

The Hylebos Creek and Lower puget Sound systems include many streams and
wetlands that support populations of fish and wildllfe. Thbse systems
have als0 helped to buffer the impacts of lncreased storm flows through
time, howevef, Iand development and other human activities have caused
slgnifjcant damage. Damage is especial ly severe in upper Joes Creek,
lower Lakota Creek, lower l,lcsorley Creek, and upper t{est and East
Branches of Hylebos Creek. In these systems, stream channels have been
altered, wetlands lost, vegetation removed, solls eroded, and stream
corridors encroached upon. These modlfications, have in turn resulted in
degraded habitat, sediment deposltion, and increased floodlng. As
development proceeds and more we and and stream alterations occur. the
erosive force of high flows and the frequency of flooding will inciease
throughout the basins. In response to these issues, two types of recom_
mendations are made in Bt{-4 to BW-7. These lnclude: l) stieam and wet_
land buffers, and 2) stream intruslon controls which iirclude llvestock
access I imitations and stream modifica on requirements.

b) Soil and Vegetatlon Retention

Vegetation intercepts and transplres falling raln and absorbs water
through its roots. Trees also lncrease infiltration by breaking up thesoil structure, particularly in fill areas. conversloi of natiie vegeta-tion to urban uses contributes to signlficant increases in runoff. Loss0f native streamside vegeta on, especially large conifers, adversely
affects habitat, channel stability, food availability, nutiients, shide,
and shelter. These eldnents are essential for maintaining good iquatic
and terrestrial habi tat.
The additlon of fine-grained sediment to stream channels is a signiflcant
cause 0f fish habitilt and water quallty degradation in the basini. Th,is
fine.sediment clogs stream gfavels, reduces the clarity of the water, ano
carrles a substantial proportjon of the urban contaminints into
downstream water bodies. Active construcfion and land grading are the
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c)

d)

primary sources 0f observed turbidity problems in individual streams
throughout this and other basins in King County.

To address these issues, two types of recormendations are made ln BW-8
and BW-g. The are: 1) clearing, grading, and filling I imitations to
minimize the loss of native vegetation; and 2) seasonal clearing and
grading I jmitations to reduce sed'imentation dur'ing the development pro-
ces s.

Steep Slope Protecti on

Hylebos Creek and the Lower Puget Sound basins have numerous steep
slopes. Some of thcse areas are threatened; others are actively moving.
Recormendations Bl.l-10 is intended to mjnimize dralnage impacts on ero-
dlble slopes througir reducing the potential for mass wasting and erosion.

Impact Mi ti gat i on

The significant decline ln the quality and number of surface water
resources provldlng stoflftrater storage, water quality, and habltat bene-fits greatly increases the importance of each stream segment, we and,
and lake that still remains. Development codes and environmental regula-
tions general ly requlre mitigatlon for proJect impacts to these
resources. However, past mitigation requirements for lmpacts generally
falled to adequate'ly restore or compensate for losses to these resources.
In many cases, the technology has not been available, while ln other
cases lt may have been jmproperly appl ied or the project was not moni-
tored t0 make corrections. Recomendations Bl{-ll to BW-14 are made to
strengthen mit'igation standards and procedures.

Sensi ti ve Area Mapping

Sensitive area regulations will preclude development of stream, we and.
and steep slope areas. Sufficient information on these development
constraints is not readi ly avajlable for these conditions to bb taken
into consideration befofe land is purchased or developed. Reconmendatjon
B}{-15 addresses this sltuation.

Recormendatl ons:

a) Stream and lletland Protecfion

Blf-4: Stream Euffers

1. A minimum 100-foot buffer from the ordinary high water mark (oHl{M) should
be required on Class 2 streams containlng salmonids, such as-in Jdes,
Lakota, and Hylebos Creeks. For other Class 2 streams and Class 3
streams' the buffers should be 50 feet from the oHlil,l on each side of the
stream (no Class 1 $treams exist in the planning area). Buffers should
be measured horizor,tally from the oH}llil.

2. In RSRAS and LsRAs (see Figure 3.3.1 and designation criteria in chapter2.4), a minimum buffer of 150 feet from the 0HWlt on each side of a] I

e)
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class 2 streams should be required. Thls recomendations applies to the
East Branch Hylebos-ravine tributary 0006 ( Rlil 6.0 to 6.75),'iower Joes
Creek.tributary 0388 (Rtr{ 0..0 to_0.9), l{est.Branch Hylebos'Creek trjbutary
99.14-(!M 0.0 to 0.9), and l{est Branih Hylebos Creek tributary OO13
(RM 0.6 to f.5). For Class 3 streams, the buffer should be i minimum 100feet from the 0HWM on each side of the stream. This recomendation
appl !es to drainages trlbutary to the Spring Valley Heiland. Where site
conditions permlt'.the growth of large conifers shbuld be encouraged in
stream buffers. (See also BI-16, Basin Revegetation)

Stream classes are defined in Appendtx A. Excep ons to the streambuffer standards are noted in the King county sensitive Areas ordinance
(sAo).

Blf-S: lletland Buffers

At a minimum, the buffers should be 100 feet froft the edge of class I rreilands
except_for the west Hylebos l{etland RSRA and spring valliy LSRA; s0 feet fromclass 2' and 25 feet from class 3 weilands. The Heat Hylebos and spring vat ley
t.|etlands are the only weilands that vould not recelve additional pioteition -

from the shoreline management program, therefore these two ve anils should
have a 150-foot buffer.

Wetland classificatlons are defined in Appendix A.

BU-6: Llvestock Access Control

Access to streams and netlands should be limlted by fencing Iivestock from
riparian buffers or other equivalent means. provislons can be made for accessto wateri ng poi nts.

Bt'l-7: Limitatlons on Stream Crosslngs and Stream lilodlflcailon or
Rel ocatl on

1. Non-essential stream crossings should not be allowed unless an analysls
determines that compared to other alternatives, the crossing has the
least environmental impact to the stream system. permitted crossings
should not interfere wlth the free passage of fish nor restrict the pre_
dicted future 100-year flows. All crossings should have adequate
clearance to pass flows and large woody debris. one of the following
design alternatives defined below should be used. In decreaslng ordir of
preference, and only where site conditions eliminate the feasibility of a
higher ranked alternative, site alternatives are:

a. Roads:
1) Bridges with abutments placed outside the oHl.lM of the stream

channel .

2) Bottomless p'ipe arches w,lth footings placed outside the oHHM of
the strea t channel.

3) Arch culverts lnstalled in accordance with the King County
Surface l{ate r Design lr{anual.
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2.

b. Pi oel ines:
1) Jacked and bored under active stream channel starting outside

the oHt'lM.

2) Suspension over the active channel.

3) Restoration of functjons and values of natural stream channel
features where channel disturbance is unavoidable.

Major modification or relocation of Class 2 stream channels should not be
allowed. Modifications or relocat'lons of Class 3 streams should not be
permitted unless an analysis determined that, compared to other alter-
natives, such modifications or relocations have the Ieast environmental
impact to the stream system.

a. If stream modificati0n 0r relocation js permitted, the mitigatton
p]an must be implemented with a contingency plan. The mitigation
plan should identify long-term (25 years) goals and obJectives for
restoration of the stream channel and rlparlan areas. A three- to
five-year monitoring program should be implemented to tiack success
of the mitigation and make necessary adjustments. Mitigation should
be designed to resist the 2s-year storm event. The mitigation plan
and monitoring program should be secured by a cash deposit or letter
of credit for 100 oercent of the cost of modification or relocation
and the mitigation. Development and implementation of project and
mitigation designs, monitoring program, contingency plan, and long-
term management plan should be certified by a state licensed
engineer and a qual ified biologist.

Followjng each storm season {after March 31) 'ln the three- to
flve-year mltlgation program period, a state I icensed engineer and
qualjfied blologist should assess the conditions of the mltlgation
relatlve to the management plan goals and objectives and report
their findings to the appropriate jurisdiction. This report should
also include recomended actions needed to correct oroblem con-
ditions and an action plan to implement these modiflcations.
Fol lovring approval by the jurisdiction and agencies involved, the
action plan should be implemented prior to the next storm season
(before September 15).

The Federal l',ay Sewer and Water District should evaluate their existing
utility stream crossings to determine if they are adversely impacting
hydrol0gic or biol0gic functions. l.,here these functions are impalred,
crossings should be reconfigured according to the recofinendations in
BW-7. (See also Chapter 4, Sub-basin Reconrnendations.)

b) Soil and Vegetation Retentlon

Bl{-8: Clearing, Gradlng, and Fllllng Llmltatlons

1. Filling of more than three feet ln vertlcal depth or excavation of more
than five feet in v4rtical depth, or any grading that involves more than
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100 cubic yards of material , should require a permit. In environmentally
sensitive areas such as streams, we ands, steep slopes, or their buf_fers, a permlt should be required for grading of any quantity or dlmen_
sion.

2. Erosion, sedimentation, and stonnwater controls consistent with the 1gg0
King County Surface l,later Design llanual or updates, as adopted by theentity, should be required to be ln place and lnspected foi appr6priate
installatlon before clearlng, grading, or fjlling beglns. RegLlai
inspection of these controls should be required it specific phases ofsjte work to ensure these controls are functioning ai Oesignbd.

3. sites that have been cleared, graded, or fllled in viola on of currentor prior standards $hould be fully restored before construction permits
are issued. Particutar attention should be paid to sites that miy befilled with unauthorized solld wastes. Any large releases of sediment orspllls that are documented as non-compliance of permit condltions or
cause water quality or habitat degrada on should be fully compensated
and restored before construction permlts are issued.

4. Signlficant trees should be identifled during the platting process and
retained on all sites. Sign,lficant trees are coniierous lrbes etoht
inches in diameter of greater, or any deciduous tree, other than ieoalder, 12 inches or more dlameter, each measured 54 inches aboye grade.

5. significant natural vegeta on should be retained. slgniflcant natural
vegetation ls a concentrafion of vegetation with significant biological
importance such as dense, mature native vegetation ihat supports licar
w1 ldl ife.

6. Areas with retained vegeta on should be clearly and permanen y marked
0n the site prior to starting site work, idenfii,ied oh all plat-maps andtitle instruments, and have legally blnding restrlctions pliced on'them.

BH-9: Seasonal Clearlng and Gradlng Llmits

Bare ground associated vrith clearing, gfag!ns, uillity installation, buildingconstruction, and other development activity should bE completely r6vegetated
bv october l and not distufbed until the rollowing ltarch 3i. Eaittr-moiins orland.clearing actjvity lhoylg.not occur durtng this per'rod, excipt toi regutar
maintenance for publ ic facilities and public agency response to emerqenciesthat_threaten the public,health, safety, and wilfaie. Landscaplng oi iingte-family residences, exis ng permitted comnercia'l forestry ana mining aitivl-ties in areas zoned for resource use, and development siies with apiroved andconstructed drainage facillties that infiltrate i00 percent ot surfice iunoffshould be exempt from these restrlctions, although aipropriate measuiis as'identified in BW-8.2 above, should be taken to pieveht oif-stte movement ofsediment. When land clearing is permitted, dlsturbed soil areas ttrai ire tobe left unworked for more than lz hours should be covered with appropriate
erosi0n control measures as required in the l9g0 King county surfhce'waier
Design Manual to prevent off-site eroslon.
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c) Steep Sl ope Protection

Bl'l-10: Hillslope Development and Drainage Restrictions

1. A minimum S0-foot buffer area should be required from the top and toe of
the slope of landslide hazard areas or slopes that are 40 pencent or
greater. A minimum l5-foot building setback should be required from the
edge of the buffer. Based upon a geotechnical study by a qualified
geotechnical engineer, the buffer may be reduced to a minimum of l0 feet
when it can be shown that the reduction will adequately protect the pro-
posed deveiopment and the sensitive area.

2. llhere drainage from impervious surfaces flows towards such areas, after
appropriate water quality treatment, it should be "ti9ht1ined" down these
slopes unless directed to stable receiving areas as determined by a down-
stream analys i s.

d) Impact i'li ti gati on

Bll-Ii: tjetland and Stream No Net Loss Policy

A basinwide poljcy of no overal l net loss of wetland and strearn functions and
values, and a net gain over time, should be adopted by al 1 jurisdictions in
the basins. This policy would be consjstent with djrectjves from the federal
and state governments.

Bll-12: 0rder of l-li ti gatl on

Impacts to streams, wetl ands, or lakes should be mitigated using the following
descendi ng order of preference:

'1 n.,^ii +L^ .i6^.^+ r'!,,,,p"., .,.l together by not taking a certain action or parts of
an act i on;

2. Minimize impact by limiting the degree or magnitude of the action and its
implementation by using appropriate technology, or by taking affirmative
<tEn< tn rvrrid alr rpdrrr-a imnrrf.

3. Rectify the impact by repairing, rehabilitating or rest0rjng the affected
sens it i ve al"eas;

1. Reduce or el imrnate the impact oven time by prevention and naintenance
nnpr:tinn< drrrinn iho lifo nf tho ar-tinn<.

5. Compensate for the impact by replacing, enhancing, or providing
substitute sensitjve areas and environments;

6. lvlonitor the jmpact and take appropriate corrective measures.

Bll-13: Resource Replacement and Enhancenent Standards

If a wetland must be altered or enhanced, the formulae for best wetl and
mitigation should be as follows with equal or greater biologic values:

Class l and 2 wetlands on a 2:1 type and acreage basis
Class 3 wetlands on a l:1 type and acreage basis

Projects whose pnimary objective is to restore the funct'ions and values
of a previously damaged wetland to approximat.e its pre-developed func-
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tions and values should be exempt from this mitiga on requirement. This
exempti0n should only apply, however, if the restoratjon is not mitiga-
tion for offsite or adjacent development impacts.

?. For all stream classes, mitigation plans should be developed to replace
and enhance stream elements such as pools, riffles, LoD, and spawning
gravel 0n a relative 2:l basis in function and area. This ml gation may
be accomplished at the proJect site or on another stream reach through -

mi tigation banki ng.

Bl{-14: Sensitjve Area Mltigailon Fund

A fund should be established solely for use in enforcing and implementing
sensitive areas codes. All moneys obtained from civil penalties and senaitive
area vio'lations should be deposited in this fund.

BH-15: Sensltlve Area ilappl ng

l. The Cities of Des Molnes, Federal l{ay, l,lilton, and TacorE should update
wetland lnventory maps for areas within the basins. A high priorlty for
Federal |lay should be an inventory and delineation of the Spling Vajley
l{et I and.

2. Streams, wetlands, buffers, and other deslgnated sensitive areas in the
County and in the Cities of Des ilolnes, Federal l{ay, ililton, and Tacoma
should be shown on K'lng County Assessor's property line maps. Entjties
in the basins should formally request that the assessor maps show
designated sensltive areas in thelr Jurlsdiction upon thelr adoption of
the Basin Pl an.

3. Updated maps should be made convenien y available to realtors, agencyofficials, and the Dublic in city halls and at King County BALD.
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Affected Entltles:

The six entities in the basins currently have a wlde range of development
codes to protect sensitive areas. The fol Iowing discusslon compares these
codes in relation to the Basln PIan sensitive area recormendations and iden-tifies where additional provisions are needed.

Ki ng County

The King County stream and wetland protection general standards for
streamside buffers require a minimum of 100 feet from Class 2 streams
used by salmonids, 50 feet from other Class 2 streams, and 25 feet from
Class 3 streams. The minimum requjrement for we and buffer areas are
conslstent with the Basin Plan. The code, however, does not include a
special 150-foot buffer standard for stream RSRAs and LSRAS although thepossibility of enhanced buffers for areas of higher resource value is
acknowl edged.

The King County cod,! includes livestock access limitafions to surface
naters, such as stream fencing. Stream modlfication standards for road
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crossings are consistent with the Basin plan, However, the code does noE
include requirements for plpeline crossings and stream channel modifica-
tions or re]ocations that are as strlngent as the plan.

The King County stream and wetland protection standards are not as str'lcr.
as the Basin Plan. In order to provide adequate protections, King Counry
should adopt reco{rmendation Bl{-4.2, Bl.t-7.Ib, and Bt,-7.2. The soii and
vegetation retention provisions ln King County general ly require a permit
when more than 100 cubic yards of materlal is graded or fllled. In sen-sitive areas, 1 permit is requlred for grading any quantity or dimension
of material. Erosion and sedimentation controls accordlng-to the Design
l.lanual.must be in place and inspected before site work begins and reguiar
inspections are made durlng development. Sltes that are ileared, griOeO,
or filled in violation of the standards must be fully restored bef6re
construction pennits are granted. Significant trees must be retained,
however retentlon of significant vegetation is not required. permanent
signage of retained areas must be on sites, shown on plats, and recorded
0n title instruments. Clearing and grading is generally prohibited on
erosi0n hazard areas, where slopes are 15 percent or greater, between
November 2 and ilarch 31.

The King County soil and vegetation retention standards are not as
stringent as the Basin Plan. To be consistent with the plan, King Counry
should adopt recormendations Bll-8.5 and Bl{-9.

Steep slope buffer and setback standards jn Klng County are consistent
with the Basin Plan, No changes are reconmendei in ttrjs part of ite iing
County code.

The King County impact mitigation requirement is consistent with the
Basin Plan. l'lo changes are recomended in this part of the code.

The County Assessor is in the process of lncorpora ng previously
ldentlfied sensitlve areas into its maps. It is reconmdnded thai King
County adopt recoflmendation B|{-15 to continue this process yith the
updated l nventory i nformati on.

The King County codc has a number of provisions that can effectively
protect the sensitive areas of the unincorporated portions of the plan
area.- 0f prlmary concern in the plann.ing area is curbing the heavy sedi_
ment_ loading, especial ly in Mcsorley and East Branch Hylebos Creeki.
Development-induced erosion is adding to the instream degradation in
these systems and impacting the significant resource areas at the mouthof Mcsorley Creek and in the lower East Branch Hylebos ravine.
Protection of significant vegetation and amending the seasonal clearing
and grading limitattons are of prime importance ln addressing thisproblem. By adopting recomendation Bl,l-9, site disturbance iimits wou,ld
be extended to a critlcal month, october. The effect would be to signi_ficantly reduce sedimentation from the accumulated soils exposed during
sunner construction that are washed into streans by storm events Ourin!
this month, about 10 percent of the average annual total. Retention oisignificant vegetation in these drainages will hold the soits jn place,
absorb more precipitation than grass and ornamental varieties, and pro_
vide better habitat for rematning wildlife.
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Des Moi nes:

The Des l'loines stream and wetland protection requlrements lnclude a
minimum buffef of 100 feet from Type 1, 2, and 3 streams and a 3s-foot
buffer from Type 4 and 5 streams. Minimum buffer areas from Class l and
2 wetlands are 100 feet and 3s-foot buffers are requlred from Class 3
wetlands. No specific requirements are established for limiting
Iivestock access t0 streams. However, there are no anlmal-keeplng actl-
vjties in the portion of Des lloines ln the planning area.

Stream modification provisions require bridges on streams that support
salmonids. Where culverts are used, they must be superspan or oversized.
Crosslngs are not permitted in salmonid spawning areas unless no other
feasible crossing site exists. Brldge piers or abutments must be placed
outside the floodway or oHt.,M, as appropriate. Specific requirements for
stream relocation or modifications and pipeline crossings are not
'included in this code.

The Des Moines regulations for stream and wetland protection are not
fully consistent with the Basin Plan. To be consistent, Des Molnes
should adopt recomendations Bf-7.lb, and Bt{-7.2 for the portlon of the
city in the plannlng area.

Des Moines determines allowed site disturbance limltatlons according to
the slopes on each site. 0n slopes between 0 percent and 15 percent, the
entire site can be disturbed. Sites with 15 percent to 40 percent slopes
are allowed decreasing amounts of disturbance wlth increaslng slope.
Where slopes are 40 percent or greater, only one-third of the site can be
disturbed.

Clearing is I imited to the minimum necessary for construction. A permit
is required for any grading, fllllng, or clearing. Stormvater controls
are required for clearlng, filling, and grading accordlng to the Des
Moines Surface llater Design l,lanual. However, developments are not
required to have erosion and sedimentation measures lnspected prior to,
and during various phases of slte work. The code does not lnclude provi-
sions for protecting significant trees or slgnificant vegetation.
However, site disturbance actlvity is controlled by encouraging con-
solidatlon of buildings, use of coNmon drives and utility corridors,
reducing impervious surfaces, and maximizing the use of natural contours.
Gradlng beyond l0 feet from a building footprint is prohibited. Retained
vegetation must be permanently marked on the site, shosn on plat
drawings, and descrjbed in the title. Seasonal clearing, grading, andfilling regulations limit these actlvities to between Aprl | 1 and
october 1 on hillsldes within erosion hazard areas.

The Des l,loines soll and vegetation retention code is in part consistent
wlth the the Basin Plan. To be fully conslstent, it ls recoflnended that
Des Moines adopt reronrnendat i on s BW-8.2, Bll-8.4, and Bl{-8.5 for the por-
tion of the clty in the planning area.

Steep slope protection standards in Des l.lolnes require a so-foot buffer
of native vegetatlon frdn the top, toe, and sides of all ravine
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sidewalls. However. this buffer can be reduced to ten feet with a
geologic study indicating that a smaller buffer wilI not create hazardous
conditions. Grading, clearjng, and filling on gradients with 15 percent
0r greater slope must follow the slope disturbance llmitations discussed
above.

The Des M0ines steep slope protection regulatjons are consistent with
the Basin PIan. No change is recormended in this portion of the City
c0de.

Impact mitigation regulations in Des Moines do not include a policy of no
overal l loss of stream or wetland functions or values. They do not spec-ify an order of preference for mitigation of impacts to sensjtive areas.
However, development in sensitive areas and their buffers is generally
prohibited. All other projects must show the proposal ls necessary to
the reasonable use of the property, construction techniques will fesult
in the 'least adverse impact to sensitive areas, and they comply with the
Des Moines Surface Water Design Manual.

l,litlgation requirements for impacts include restoration for impacts
occurring prjor to development approval and compliance lr,ith a full miti-
gation plan. Compensation for loss of stream or we and resources
requires compliance with a mitlgation plan and replacement of the
resource h,ith an equal or greater size, functlon, and value resource.
Ratios for stream and wetland replacement or enhancement are not spec-ified. Provision for a mitigation fund ls not included in this code.

The Des Moines impact mitigatjon standards are in part consistent with
the Basin Plan. To meet the plan, Des Moines should adopt recormen-
dations Bl.l-11, Bll-12, BW-13, and BW-14 for the portion of the city in the
p lan a rea.

Many 0f the sensitive area code provisions in Des lilolnes have a oosi veeffect on protecting the portion of lilcSorley Creek in the city. Stream,
wetland, and steep slope requlrements are especially helpful. However,
because of flooding and impacts from sed,imentation 1n the lower oortion
of the creek, particular emphasis is needed on controlljng erosibn and
stonmvater runoff during site development, in strengthening resource losspolicy, and mitigation procedures. Therefore, implementation of recom_
mendations Bl{-7.1, 3W-7.2, Bl't-l1, BW-12, and BW-13 is very desirable.

FederaI llay

The Federal l{ay stream and vre and protection buffer standards requ.i re a
100-foot buffer measured from the top of the bank of streams or tiiOu_
taries that support local or mlgratory fish. A so-foot buffer is
required from the top of the bank of aIl other streams. The buffer
requirements for Class 1, 2, and 3 we ands is 100 feet. This code does
not include speciai buffer standards for stream and we and RSRA5 and
LSRAS. No speciflc requirement limits livestock access to streams.

Stream modification requirements allow the use of culverts if nosignificant habita't area would be destroyed by their use and if it is
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necessary for the rcasonable use of property. l{here culverts are used,
they must be sized for fish passage and the 100-year storm flow. No spe-
cific requirements apply to stream pipe crossings, relocations, or modi-
fications.

Stream and wetland protection standards in Federal I'lay are in part
consistent with or exceed those in the Basin Plan. To be fully con-
sistent with the Plan, Federal l,,ay should also adopt recormendations
BU-4.2, B}{-s, Bfl-6, Bll-7.1, and Bll-7.2.

The Federal l'lay soil and vegetation retention regulations limit the
amount of material that can be cleared, graded, or fllled (Iand surface
modlfications) in several ways. These actlvities are not permitted on
undeveloped sites without approval of a specific development plan. In
any one year, not more than 100 cubic yards of material can be graded or
filled on a developed site. For sites larger than one acre, this limit
is 100 cublc yards for each acre. Slgniflcant trees and significant
vegetati0n must be retained. In resldential developments, 15 percent of
the gross area must be set aside for permanent open space.

Land surface modificatlons require stonnwater and eroslon controls
according t0 the Federal t{ay Surface l{ater Design llanual. However, such
controls are not requlred to be inspected prior to beglnning of and
throughout site nork. llhere vegetatlon has been disturbed in violation
of the code, it must be replaced ln klnd. There is no provlslon for per-
manently marklng or recording the vegetation to be retained on a site and
no seasonal restriction on clearlng, grading and filling applies.

The Federal l{ay soll and vegetation retention standards are partially
consistent with the Basin Plan. To fully meet the Plan, Federal f,,ay
should adopt reconmendatlons Bfl-8.2, Bll-8.6, and BW-9.

Steep slope protection provisions In Federal l'lay require a zs-foot buffer
from Class III landsl ide hazard areas, Class III selsmlc areas, erosion
hazard areas, and other slopes 40 percent and greater. To meet the Basin
Plan, Federal }.lay should adopt recomendation Bl{-10.

The Federal llay impact mltlgatlon regulations do not include expllcit
policies of no overall loss of wetland or stream functlons or values. a
preferred order of mitigatlon, resource replacement or enhancement stan-
dards, or a mitigation fund. To be consistent with the Basin Plan,
Federal llay should adopt recomendatlons Blf-l1, Bt{-12, Bl{-13, and 8}.1-14.

The current wetland lnventory in Federal l'lay (King County, 1983) did not
include a number of wetlands, the most prominent of which in Federal l.lay
ls the gs-acre Sprlng Valley I'letland, an LSRA, located at the headwaters
of tributary 0013. A1 though much of this wetland will be set aside for
open space, future cormercial and residentlal development in the
surrounding area threaten the great value 0f the biologic and hydrologic
functions novr performed by this wetland. lfithout an inventory of the
extent 0f resources and determinati0n 0f the wetland boundary, the poten-
tlal exists for encroachment into this and other uninventoried wetlands
in the city. Consequently, it is recomtended that Federal t{ay adopt
reconmendation Bl{- 15.
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The Federal l{ay development code contajns sevefal lmportant protections
for surface waters through lts stream and rretland buffer requirements and
land surface modification limitations. The current and future surface
water conditions in the two baslns suggest a wide range of other code
provisions are also essential to prevent further cumulative lmpacts to
these sensitlve areas. Particular needs include strong measures to Iimit
sedimentation from site development; to malntain channel conveyance capa-
city; to protect remainlng stream habitat, especial ly in slgnificant
resource areas in Joes Creek, Hylebos Creek, and the Redondo beach wet-
land; and to ensure mitlgation policies and procedures afe able to avoid
further resource I osses.

Adoptlon of the following Plan recormendations is of particular import in
addressing these needs: Bll-4.2, Bl'l-7.1, BU-7.2, Bt{-8.2, Blt-8.6, BH-9,
Bl.l-10.1, Bt{-11, Bl{-12, Bl{-13, Bt{-14, and BH-15.

Kent

According to the Ktng County Sensitive Areas Map Folio (King County,
1987), the portion of Kent wlthln the plan area does not contain streams,
wetlands, or steep-slope sensitive areas. Therefore, no analysis or
recormendations are made for the Kent development code regarding protec-
tion of or mitigation for these resources.

Kent requlres a permit for filling or grading of more than 50 cubic yards
of material. Gradlng and filling projects must comply yith the erosion
and sedimentati0n controls 1n the Kent Surface |later Design l.lanual.
Erosion and sedimentation measures are required to be inspected prlor to
site work. Regular inspections at specific phases of site work are not
required. Significant trees must be retalned although significant vege-
tation is not required to be retained. Retained vegetation is not
required to be permanently marked. Trees removed in violation of the
code must be replaced. The code does not include seasonal clearing and
grading I imitations.

The Kent soil and vegetation retention standards are particular'ly
important, given the presence of the city in the area trlbutary to
McSorley Creek. McSorley Creek recejves high sediment volumes during
storm events. These sediments are impacting instream habitat and the LSRA
estuary at the mouth of the creek. The Kent standards to address thls
problem are in part consist wlth the Basin Plan. To meet the Basin plan,
It 'l s especially important that Kent adopt recormendations BW-8.2,
Bt.l-8.3, Bt,-8.s, Btl-8.6, and Btl-9.

Mi I ton

The MiIton development codes related to sensitive areas in the basins do
not include specific standards for protectlng streams, wetlands, steep
slopes, RSRAS, or LSRAS. A permit is required for gradlng or filling
that involves more than 100 cubic yards of material. Stonnwater and
sedimentation controls for these activitjes must conform to the 1g7g King
County Design l,lanual. Compared to the 1990 King County l.lanual , the 1979
versi0n is much less stringent. For example, stormwater ponds are sized
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only for storms up to the lo-year event. These ponds also tend to be
undersized due to calculation methods. Standards regulating clearing,
and impact m'itigation are not in place.

The Milton development code is not consistent with the Basin plan. It ls
essential that the defjciencies in this code are corrected qulckly,
because one of the most valuable resources in the two basins, the RSRA in
the lower East Branch Hylebos Creek ravine, is strongly lmpacted by
stormwater discharges and development-related sedlmentation. It is par-
ticularly important that llilton adopt recofimendations Bt{-4, B}f-7.1,
Bll-7,2, Bl,f-8.2, Bl.l-8.3, Bl{-g, Bl'l-10, BH-11, Bl{-12, Br{-13, and Bl{-14 for
the portion of the clty in the plan area to address these problems.
Adoptlon of the current Design lilanual (King County, 1990d) would also
provide an important tool in preventing dounstream sedimentafion and
future I ocal i zed flooding.

Tacoma

The Tacoma development code does not lnclude speciflc standards for
protectlng streams, wetlands, and steep slopes in the portion of the plan
area in the city. Gradlng and filling involvlng more than 50 cubic yards
requires a permlt. The King County Surface Water Deslgn llanual erosion
controls and drainage standards apply. However, sites are not required
to be inspected prior to and during site nork for installation and main-
tenance of these controls. Gradlng and filling ln vlolaffon of the stan-
dards does not require site restoration. Clearing restrlc ons and
impact mitigatlon standards are not ln place.

The Tacoma sensitive area development standards are not conslstent with
the Basin Plan. It is anticipated, however, that if pending code amend-
ments are adopted by the City, many new provisions will meet the Basin
Plan. i{ore stringent protectlons t{ill still be needed especial ly ln
upper Joes Creek as it builds out, to reduce development-related sedimen-
tation and stormflows downstream. Areas that have been particulariy
impacted by these conditions are the Twin Lakes, lower Joes Creek (an
LSRA), Dumas Bay.(an RSRA), and Dash point State park intertidal aiea (an
LSRA). Slnce code revisions are not in place as of this writing, Tacoria
presently needs to adopt recofimendail ons Bt{-4.1, Bt{-5, B}t-7.1, itw-l .2,
B|.l-8.2, Bl{-8.3, Bl{-9, Bl,-10, B}t-n, B}t-lZ, B}f-13, and Bt{-14 for the por-
tlon of the city in the basins.

D iscussl on of Recotrmenda ons:

Past development activity has signiflcanily impacted much of the stream ano
wetland resource in the Hylebos creek and Lower puget sound basins. As a con-
sequence 0f I imitations ln local and federal Iaws, stream and we and corli-
dors have been encroached upon from filling, clearing, grading, animal
keeping, and human lntrusion. These ac vities have reduced itream and wet-'land.storrNater.capacity, degraded habitat, reduced groundwater infiltration,
and deteriorated water quality. Buffers would substantially reduce direct
stream degradation providing they are enforced. Existing intrusions uould
continue, because regalnlng full buffer wldths is generally infeasible. yet
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even in those areas, some separati0n 0f upland activity from the stream should
be required. Even I imited revegetation of stream buffers under existlng uses,
f0r example, could provide significant benefit to aquatic resources. Although
specific requirements should vary with the type of existlng land use, regula-
tion 0f activities adjacent to streams should provide, at a minimum, some
water qual lty protection, minimization of bank eroslon, and ghading by means
of undisturbed vegetation adjacent to the channel banks.

The buffer requirements (Bl,l-4 and Bl.l-s) together with their clear delineation
on maps used by other agencies and the public (B}{-15), would llkely reduce
future streamslde clearing, channel manipulations, and wetland losses. l.,ith
the retenti0n 0f signjficant trees and significant vegetation, storage, shade,
and suppl ies of leaf litter and large woody debris would be grea y enhanced.
Species that use riparian habitats (including wetland fringes) would tend to
persist longer at a given locatlon. Such buffers are not, however, panaceas
for habitat protection. l.lhi1e they may prevent direct human disturbance, they
cann0t prevent impacts from such indirect disturbances as stoflndater runoff
flowlng into the stream. Furthermore, buffers would have no effect on devel-
opment outside their boundaries. Such deve'lopment w'l ll continue to oarcel
Iand into even smaller fractions, isolating habitat, reducing groundwater
recharge, and increasing stonnwater runoff.

culverted crossings for roads often constrlct stonn flor{s because culverts are
easily clogged with debrl s and can create nearby flooding. Atso, fish are
often unable to swim through these culverts. Thls can preclude the full use
of available habitat. Also, utility crossings that use riprap to stabil ize
channels are prone to overbank erosion in high flow conditions and generally
lack needed riparian vegetation. Stream crossings must be llmited so they do
not induce further streambank erosion; reduce riparian vegetation; or create
restrictions on stormflows, instream debrls, or fish (B}{-7).

Eroded sojl from site development has added grea y to the sedlment already in
surface waters. A recent study by the Klng County Soil Conservation District
{Tiffany, 1990) found that 95 percent of the construction sltes they monitored
had either improper'ly installed or poorly majntained Bl,tps for soil eroslon
control during slte development. Therefore, it is essential that erosion and
sedimentation BMPs are properly installed before site work begins and that
regular inspections are made throughout the development process to ensure
these measures are functioning as des'lgned (Bl{-8.2).

significant trees and vegetation hold the soil in place, absorb substanffal Iy
more precipitation than grasses and ornamental plants, and raintain the habj-tat that non-native plants cannot provide. Therefore lt is important to pro-
tect significant vegetatlon from being c'leared (Bl{-8.4 and Bt{-8.5).

Because fine sedinent ls only partly controlled by other eroslon-control
measures, seasonal restrictions are necessary to reduce its introduc on and
transport. The recormended restriction (Bl'l-9) vrould reduce the erosivity of
average annual rainfall, and thus of average erosion, by 81 percent (based on
Portland ralnfall as reported in U.S. Department of Agriculture (USDA)
Handbook 537; equlvalent data are not specifjcal ly ayailable for'westirn
l.,ashington).
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Changing the period of al lowable development
reduction in erosion compared to year-around
U.S. Department of Agriculture Handbook 537,
below with the six-month perlod offering the
reduction and restfictions on activity:

Construction Peri od

l{ay-August)
l,lay-September)
Ap ri I -September)
Aprl I -october)
li,la rch-0ctober)

activity changes the antl ci pated
activity. Based on data in the
sample reductions are I i sted
best balance between erosi on

Percent Reducti on

4 Months
5 Months
61.{onths
7 Months
I f{onths

The Plan reconnendation to preclude clearing and grading actiyity from october
through March is expected to reduce eroslon in the basins by 70 percent. Thls
reconmendati0n would reduce erosion by an addi onal l0 percent over the
current seasonal grading requirements ln the King County SA0 which precludes
clearlng. and grading between November and }larch. By not clearing and grading
for another month, October, signiflcant impacts to surface water-quall[y can
be avoided. control ling erosion impacts durlng october is deemed essenlial to
countering the "first flush" effects of eroded soil on aquatic systems. First
flush effects occur when eroded soils, l{hich accumulate on develbpment sites
during the constructjon period, are collectively washed into aquatic aystems
by the first major stonn event(s) of the storn season. The results can be
devastating during this period because october coincides with spawning acti-
y]ty of several flsh species whose stocks have been slgnificantiy depieted in
these basins. Prior to, rather than during, october is also a more
appropriate t'ime to establ ish the vegetation needed to protect sites over the
wet weather season. It is anticipated that when deve I opment- i nduced erosionis control led primarily with this provislon, aquatic habitat in both basins
can improve dramati cal ly.

Drainage dlscharges onto steep hlllsides have ini ated or accelerated
erosion, leading t0 habltat damage and hazardous conditions. Stonnwater
detention alone does not eliminate these impacts. Requlring improved controlof steep slope drainage impacts (B!r-10), in addiilon to morC area-specific
recomendations, would reduce this serlous probtem. The sub-basin ieconrnenda-
tions (Chapter 4) identify speclflc measures to stabllize major hazardous or
erodible hillslopes that can impact instream conveyance or habitat.

Surface water modificatlons such as piping and relocating streams or filling
wetlands, coupled wjth high peak flows ln the two basins, have resulted in
streams and wetlands thaE are unable to perform basic functtons of controll ing
and conveying storm flows. These modifications also destroy the biological -

stability needed for healthy fishery and vrildllfe resources. .As more itreams
and wetlands are adversely affected, greater reliance ls placed on the
remaining resources for these functions. At one time, it was generally
believed that mitigation measures could be implemented to compensate for these
losses. However, such altempts have been costly, while their success rates
are quite low. This may be because the systems involved are more complex thanfirst imagined and that the methods behind these projects are quite crude.
The result has been a rapid decline ln stream and we and resources. Since
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these systems are both difficult and expensive to replace, a strong policy
djrection is needed to avoid such losses and make net gains when possible.
I'lhere impacts are unavoidable, mitigation measures must have ample opportunity
to fully compensate for lost functions and values. Consequently, replacement
ratlo must be at least double the size of the impacted resource to allow for
uncertai nty and failure (Bl{-13).
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3.4 BASIN REVEGETATION

I ntroductl on:

Conversion of the forests ln the Hylebos Creek and Lower Puget Sound basins to
lmpervlous surfaces and other urban uses has dramatlcally reduced groundwater
recharge, lei ldlife habitat, riparian habitat, and aesthetjc values.
Conversely, that conversion has increased surface water runoff, the incidence
of hillslope failure, and the rate of stream erosion. The intent of BH-16 is
to reintroduce native vegetatlon to the planning area to the extent possible
in order to counter thesD impacts.

BW-16: Basl n Revegetati on

1. An aggressive program to plant trees and revegetate areas ldentified in
Figure 3.4.1 should be implemented. These prlority sites lnclude high
lnfiltration areas that are not fully developed, fragile marine shore-
lines (not shown on the Ftgure), and the key strean and ne and riparian
corrjdors. Vegetatlon in these areas should be managed on a long time
scale and the desired vegetation should reflect climax states in sizes
and species distribution. The program should be coordinated through the
Stream Steward (Bll-38).

2, The planting of large numbers and diversities of nafive species, and
protection of large conifer trees and other native vegeta on should be
lncorporated and managed in the landscaping of public faclllt.les such as
parks, open space areas, and road corridors.

3. Establish a basin nursery where at minimal cost the public can obtain
native trees, shrubi, and wetland vegetatlon, including locally adapted
trees, to plant in priority areas during an annual arbor week event.

4. Undeveloped but legally cleared, filled, or graded sites, especially in
sensitive areas should be encouraged to be restored and take advantige of
tax lncentives to preserve these areas (see Sec on 3.10).

5. Removal of fill from illegally fllled weilands, stream riparian areas,
and floodplains, followed by site restora on with approprlate na ve
plant species, should be an enforcement priority.

0iscusslon of Recomtendatl ons:

Forested stream corridors help to improve the qual lty of fish habitat
providing shade and protected littoral areas, by contribufing insect anddetrital matter to the food base, and by providing additionai sites forflltering p0llutants entering from the watershed. Trees also help determine
the structure of streambgnks. They stabil ize these banks and help to prevent
excesslve erosion. Trees that are undermined by normal strean movement in a
channel can help to forttfy the channel against the forces of high storm
flows. Large organic debris (LoD), especially soft woods Iike Douglas Fir,
can remain in place for many years. During this time, they keep peak flows
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from severely erodlng the streambed and they help to restore lost habitat.
Several capital projects in the Sub-basin Reconnendations (Chapter 4) are
designed to take advantage of the naturally stabilizjng effects 0f LoD place-
ment. Managing stream corridors for Iarge conifers will maintain the constant
supply of LoD needed for stream stabiljty and habitat restoration over time.

Prior to the recent cutting and cleaning, upland forests in the baslns
provided abundant wildlife habitat and great beauty. They also reduced sur-
face water f I or'rs by intercepting falIlng raln, by absorbing lrater through
roots and transporting it, and by creating an absorbent organic layer on the
forest floor. Through these processes, surface water could readily infiltrate
and recharge groundwater suppl ies in the outwash soils especially around
Panther Lake. In till areas, where soil infiltrates slower, trees aid
lnfiltratlon by breaklng up the soil structure thus adding to infiltratlon. A
long-term cofinunity effort to revegetate the basins can provide an important
contribution from the general public in reduclng and control l ing ston ater
runoff while improving baslnl{lde aesthetics.
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3.5 MANAGEI{ENT OF NONPOINT SOURCE IIATER POLLUTION

I ntroducti on :

Water qual ity sampling of storm flows taken during development of thls plan
showed elevated concentratlons of nonpoint source pollutants throughout the
two basins (Figure 5.5.1). Pollutants identified include heayy metals, such
as copper, lead, and zinc; nutrients; sediment; and fecal colifonn bacteria.
Probable sources for these pollutants are vehicular usage (lead and zinc);
household detergents and landscaping fertilizers (nutrients); development and
land-clearing activity (sediment); and pet wastes, leaktng sanitary sewagefacilltles, or poor animal husbandry practices (fecal coliform bacteria).
Stormrater runoff carries these contaminants into surface taters from parklng
lots, streets, and residential , comnercial , lndustrial , and agrlcultural
areas. Sediment loads have already impaired stream habltat in the basins'
streams. High bacteria densities have resulted in the decer fication of the
Lower Puget Sound beaches for cormercial and recreational shellflsh har-
vesting. High pollutant levels are depleting oxygen supplies for fish and
other aquatlc species. Periodic exposure to high levels of heavy metals may
have acute and/or chronlc toxic effects on aquatlc organisms.

Several nevr state and federal requirements have been recen y enacted to
control nonpoint source pollutlon. The Federal Clean |{ater Act of 19Oz
requires pollutant controls on stornwater dlscharges from municipal and
industrial uses. The 1991 Puget Sound t{ater Quality plan (PSQI{A, 1991)
requires urban Jurisdictions such as Federal l{ay to prepare comprehensive
water qual ity and stofl ater management plans that include source lden-
tificatlon, regular rEintenance of stormwater facili es, public education,
and improved enforcement programs. Nonpoint pollution sources are also regu-
lated under a local planning and management rule (l{AC 400-lZ). This pSQWA-
regulation requires entltles to prepare watershed plans similar to this plan,
that address source controls for falllng onsite sewage dlsposal systems, sedl-
ments, marinas and boats, forest practices, agricultural practices, and storm-
water.

The following slx components comprise a comprehensive program for the
management 0f nonpoint source water pollution. These program elements are
consistent with the intent of state and federal requirements and respond to
the observed nonpoint source problems ln this plarining area. Basinwide recom-
mendations fol low a brief discussion of each component.
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1. Control of Nonpoint Source Pollutants - The stofimater sampling results
which show significant concentratjons of heavy metals, bacteria' sedi-
ment, and nutlients thfoughout the planning area, indicate a wide
spectrum of nonpoint sources are contributing to this problem. These
pol l utants are origi nati ng from residential , cormercial , i ndustrial , and
agricultural activities. Both educational and regulatory measures are
needed to lower these pollutant loads to acceptable levels. B}|-U iden-
tified Best Management Practices (Bl.tPs) t0 control nonpoint source p0llu-
tants from these sou rce s.

Hlghway Runoff Program - Runoff from highways and thelr corridors has
been shown to be a slgn'lficant source of solids, heavy metals, and other
pol lutants to surface waters ln the Puget Sound basins. As a result DoE

has directed WSDoT to develop a management program to control runoff from
freeways and hlghyJays. In anticipation of this program, and in recogni-
tion of the presence of pollutants from highvay runoff in streams in the
two basins, Bll-18 recomlends a general program for the management of
these pol I u tan ts.

Col lectlon and Dlsposal of Residuals - Solids and Iiquids that accumulate
in stormwater collection facilities and roadside ditches in urban areas
can contain high concentrations of pollutants such as solids, heavy
metals, oils and greases, and organic hydrocarbons. In some cases, con-
centrations can be high enough t0 require classification of these resi-
duals as hazardous wastes. As a result, regular collection and
appropriate disposal of these residuals can be an important element in a
comprehensive program of water qual ity management. The two recoflmen-
dations in B[-19 include appropriate programs for collection and disposal
of these residuals. The reco mendati0ns are in keeping with statewide
regulations that are being prepared by DoE at thls tlme.

llalntenance of Roadslde Dltches - Regular and proper malntenance of
vegetation in roadslde ditches can help to settle and filter out pollu-
tants ln road and hightray runoff through biofiltration. Bl,l-20 recomnends
such a program for the two baslns.

stonnwater Infiltratlon Llmltatlons - Infiltratlon of stonnwater ls an
important technique for reducing surface water runoff volumes and
improving water qual ity. It also helps to maintaln crltical sumer low
flows by recharging groundwater. However, in some areas, slow soj'l per-
meabi I ity and prevention of ground water contamlnation are Iimitations
that may locally preclude onsite infiltration. Recoflmendation Bt{-21
addresses these ci rcumstances.

6. Lake Water Quality - The 12 lakes in the planning area can be either
sources or sinks for nonpoint pollutants in stonnrater. Comprehensive
approaches are needed to identify pol lutant sources and to develop solu-
tlons to lake water qual ity problems such as l0w oxygen levels, nuisance
weeds, algal blooms, or sedlmentation. Recormendatlon Bll-22 provldes
actions for lakeside residents to undertake to improve water qual ity.

?,
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Bl{-17: BlilP Programs for Control of Nonpoint Source pollutants
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l. BMP programs for control of nonpolnt
residential I and-use practices should
methods to prevent fertilizers, other
entering surface water especlally in
sub-basi ns identified be I ow:

source p0l I utants origlnating from
be developed. Bli,lPs should lnclude
nutrients, and toxic compounds from

the sub-drainages or sites ln the

a) West Branch Hyl ebos Creek
Al 1 tributaries and areas dralning to panther Lake (lncluding
tributary 00148 and subcatchment t{HIS)- All tributary areas above S 356th Strdet

b) East Branch Hylebos Creek
- Tributary 0016 above the intersecilon of SR 161 and 363rd place
- Drainage area northeast of SR 161 (Kitts Corner Road)

c) North Lower Puget Sound
- l{i ddl e Mcsorley Creek

d) Central Lower Puget Sound
- Redondo Creek (tributary 0384)
- Middle Cold Creek

BMP programs for the control of sediments from upland source areas should
be developed. Bl,rPs should include covering expo3ed soll, rnstallition-orsilt fences, and planting of.rrparran vegetattbn where aiproprtati in ttrefollowing sites and streams (see also Bt{:16).

a) l.lest Branch Hyl ebos Creek
- The Evergreen Truck |,,ash at 34gth and SR 99- The Costco Devel opment
- l'lest Campus Development (october I through April l)

b) East Branch Hylebos Creek
- Regency Hood Detenffon ponds

c) Central Lower Puget Sound
- Redondo Creek

d) South Lower Puget Sound
- Lower Joes Creek
- Lower Lakota Creek

BMP programs fof the control of pollutants from the cormercial andindustrial areas should be developed. conmercial and industilai ;ses
should implement Bl.lps speclfic to the nature of the acilvity invoivea.
For example, gas stdtions shourd imprement BHps for fueling-stiiionil-
storage 0f ltquids, emergency sptll plans, and other approiriate piai_tices.. Absorbent pillows should be placed rn Iarge oelbntion manloiis atthe entrance (rnflow) to wetponds and vaults. These piilows neeo io-ue-rnspected' maintalned, and properly dlsposed of (e.g., at hazardous wastehandling facility). The individual ownbrs of these stonnwater facillties
snourd be responsible for these BMps.
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It is recormended that all cofinercial properties and high density
residential areas (j.e., apartment complexes) place absorbent pillows in
strategically located manholes (e.9., furthest downstream storm drajn on
property). In addition, any deslgnated car washing areas located on
these propertles should have connecting stonn drains plumbed to the sani-
tary sewer system. (See also sub-basin recormendation WHL-3.)

The fol lowing cormercial and industrial areas should be targeted:

a) |.rest Branch Hyl ebos Creek
- The Evergreen Truck llash and the surroundlng S 348th Street

Co mercial Area
- Vicinity of SeaTac Mall at S 320th Street
- S 336th Street northwest of SR 99

b) East Branch Hylebos Creek
- Drainage from the Enchanted Village Blrd Farm

c) North Lower Puget Sound
- Headwaters of Mcsorley Creek at SR gg

d) Central Lower Puget Sound
- Redondo Creek at SR 99

e) South Lower Puget Sound
- Lakota Creek tributary 0086 along SR 509 and at S 320th Street

f) AI I Basi ns
- All comercial areas located in tributary headwaters.
- The SR 99 Corrldor

4. The Seattle/King County Health Department (SKCHD) should identtfy h,igh-,
moderate-, and l0w-risk areas for onsite sewage dlsposal system failures,
beginning with high risk areas where onslte systems are more than 15
years old. Based on areas with previous fai Iures and stonnrater sampllng
results, high risk areas rfhich should be investigat,ed further include:

a) l'lest Branch Hylebos Creek
- All areas west of SR 99 and south of S 348th Street

b) East Branch Hylebos Creek
- Lake Ki I larney sub-drainage

c) North Lower Puget Sound
- l.{cSorl ey C reek
- Areas upstfeam of the confluence of tributaries 03Bf and 0392.

d) Central Lower Puget Sound
- All areas that drain to Redondo and Lakota Creeks and di recily

to Puget Sound

The following enhaneed inspection/reporting program is recornended in
these areas:
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1) owners of onsite seyage disposal systems ln low- and moderate-risk
categories should be regularly notified of the need to lnspect and
maintain thei r systems.

2) Failed or failing onsite serrage disposal systems ln all risk areas
should be repaired or replaced pursuant to State oepartment of
Health (DoH) requi rements ln 248-96 HAC and Title 13 of the King
County Board of Heal th.

3) In high risk areas, an onsite sewage dlsposal system maintenance
program should be lmplemented through an onsite sewage disposal
system maintenance district or other appropriate means. Olners
should be required to have their systems routjnely inspected and
maintained every three to five years as needed. Such a mechanism
might involve the owner sendlng a receipt showing "proof of
i nspect i on/mai ritenance actiyities completed."

4) An educatlonal program targeting problem areas that focuses on
lncreased awareness, and upkeep and maintenance prac ces should be
developed for iocal resldents (see BW-37).

5. BMP programs for control of agricultural sources of nonpoint source
pollution should be developed. Fanns plans should be prepared and imple-
mented through the King County Conservation District to ldentify
appropriate methods to conserve soil; better manage wastes; and control
the use of pesticides, herbicldes, and fertil izers for the following
a reas :

a) Lower l{est Branch Hylebos subcatchments

b) East Branch Hylebos sub-basin

Bt{-18: Highway Runoff Controls

1. The HSDoT should develop a program for the management of hlghway runoff
from I-5 and SR 99 in the planning area. Initial focus of efforts should
be in the areas where these roads cross or drain direc y to water
courses. DoE directivas should be followed as they become available.

2. Regular cormunjcation should be established betvreen local entities and
WSDoT to discuss planning issues {e.9., road widenjng or improvements
projects) and goals and obJectives (e.9., comparing hlgh priority areas,
BMP5, of retrofits) 0f the Highway Runoff Program.

3. All WSDoT facil ities not performing to King County and other local
standards should be retrofit accordingly.

4. New facilitles should be designed and constructed to meet curfent local
codes and standards.

Bll-19: Collectlon and Dlsposal of Reslduals

1. Residual wastes should be removed from all private and publlc drainage
facilities located 1n areas with high vehicular usage at least twlce
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annual ly and at Ieast once prior to october l. Wastes should be stored
at interim, designated handling facilities.

2. In coordination with DoE, a progfam should be developed by SKCHD for
collecting and disposing residuals wastes from the cleanlng of stofln ater
detentlon and conveyance systems. The program should include:

a) A full lnventory of all public and private drajnage systems
facilities including all natural and constructed components

b) A central ly located area for disposal of reslduals should be
establ ished. Possible locations f0r this facil ity include:

- Federal I'lay Public l{orks Department Maintenance Building
- King County Star Lake Maintenance Facility
- Lakota Treatment Pl ant
- Kent decant station at Kent-Des Moines Road
- Auburn decant stati on.

Bll-20: Malntenance of Roadslde Dltches

1. Roadside ditches should be cleaned during the dry season (June 15,
through September 15) 0f each year, preferably with the use of a Ditch
Masteru or other comparable horizontal auger. }{here availability of
staff and equipment limit the achlevement of this recdrmendation basin-
wide, priority for auger cleaning should be given in the fol lowlng in
descendi ng order of preference:
a) Ditches within 1/4 mile of Class 2 and 3 streams in RSRAS and LSRAS;
b) Dltches withln 1/4 mile of any other Class 2 and 3 streans; and
c) Al'l other ditches in the basins.

2. All vegetation that is cut in the maintenance process should be removed
and recycled through composting. This matelial should be tested before
re-use. BMPS should be developed for waste disposal if it contains high
pollutant concentrati0ns. Reseeding 0f all djtches and backslopes should
be performed imediately after cleaning in order for a dense growth of
vegetation to be establ ished before the first fa'l I storm.

3. Herbicide spraying should be avoided on road shoulders. Alternative
vegetation controls should be used wherever feasible. Alternative vege-
tation contr0l reconnendati0ns should be coordinated with results from
the King County Roads and Engineering Division Integrated Pest Management
f0r Roadside Ditch l.{alntenance ProJect.

4. The current King County program al lowing residents to adopt-a-ditch and
maintain neighborhood roadslde dltches should be expanded by notifying
all basin residents 0f this option through regular billing notices.

B}l-Z1: Stonrdater lnfi I tration Limitations

Stormwater infiltration facilities should be used in rural and low- to
mode rate-den s 1 ty land-use areas wherever soll conditions are conducive to
replenish groundwater and augment sufimer flows. New development should be
required to determine the feasibl l1ty 0f infiltration and to provide such
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facilities to the extent possible. Infiltration facilities should not beln high-density areas with multifamily or coflnercial land uses (see also
WHL-4, Chapter 4.1).

Bll-2?t Lake l{ater Quallty llanagement programs

1. Lakeside resldents should organize and soljcit support from their
cormunities to engage in DoE centennial clean t{ater (Lake Restorailon)
Grants with sponsorshrp by their municipality or the sr{lr Division, as
appropri ate.

2. Household Brr{P programs shourd be deveroped for ail lake watershed
resldents for the control of nutrients ln stonnwater runoff and onsiteseptic faci I I ty drainage.

Dl scussl on of Recoflrnenda ons:

Increased population densities result in the development of new pollution
sources from homes and cormercial/industrial land ules. Failed br tiiilngonsite sewage disposal systems can release high quan ties of fecal bacteria
and nutrients that threaten public health and-can contaninate surfaci'-wate rs.0n average, three to frve percent of these systems fail in anv onileai. t{anygI lfe.systems in the plannlng area are more-than tS years ot-a.Statistical ly, these systems have the highest risk of failure.
In most cases it is both less expensive and unnecessary to replace faillngonsite sewage disposal systems rrith seyrers. However, 6ecause'of the"potentialpublic health and environmental risks, strong preveniive and correcttli
measures such as a septic system matntenance-district (Blt-17.4) ilrii iinrequire regular maintenance of systems, are desirable in hlgh iisr ariis.Public notification and education programs that emphaslze tfie imporianie otregular system maintenance prevent moderate- and lbw-risk aieas iiom-tJiomi nghigh-risk a reas.

Excess fertilizers and detergents washed from sltes dur'lng stomr events canadd nutrients to streams, Iakes, and weilands. Nut rl ents 
-p 

romo[e nuiiincealgae.and aquafic_vegetation while depresslng oxygen leveri wrriirr r,irm-irsr,.
Hazardous household materials ltke peitictdei, triiotciaes, ano olnJi'lnimi_cals' when improperly appl.ig! or disposed of, can atso oelria- wiiir quiritv.
Public education recormendations ln Bll-17.1 ire the most eriective-meini toencourage alterna ves and improve use and disposal prac ces of tneiematerial s.

Poorly^managed appl lcation or.disposal practices of chemlcal compounds onhobby.farms and other agriculturai or hbrticurtural activities cln iiio-contribute. to degraded $ater quality. Animal-keeping practices iie-iiio uthreat. l,lhen animals are able.to direcily access'stiehms, high ionciniiations0f fecal bacteria are deposited in streami when animals aetecile.-'itlJamoanrs
are also constanily trampled and riparian vegetation cannot bi mainiiinia orenhanced. Farm plans and fencing animals from the stream, wiirr iiiJwanie torwatering polnts (Bl{-U.S), can correct thls situation.

cormercial and industrial uses such vehicle service stations and productionplants use a wide range and large vorumes of hazardous compounJi iniiuiing
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v0latiles, 0ils, solvents, and gasoline. l{hen these materials are improper'ly
stored, dispensed, or dlsposed of they can enter storm dralnage systems that
lack treatment facilities, and flow directly to the surface waters.

Specific BMPS have been developed by DOE to manage these materials at their
source. Management practices, such as those recormended in Bl.,-17.3, can
include installing containment structures in areas where these compounds are
used to keep spills from entering storm systems, covering high use areas to
prevent contact with raln, installing oil/water separators, and maintaining a
sufficient vegetated buffer between use areas and surface waters.

Parking lots and the large network of roads and highways are major sources of
the high concentrations of so'l ids, toxics, oils, and heavy metals that washjnto the basins' surface waters during storm events. Maintenance of vegetated
roadside ditches and biofiltration swales as recormended in BW-18 can be
effective BllPs for improving road runoff quality. Swales also slow the con-
veyance of stormwater through shallow serpentine trenches.

Public and prlvate stonnfrater conveyance and collection facili es including
p0nds, catch basins and pipes collect debris and residues that contain sed,l-
ment and elevated pollutant concentrations. To remain effective as pol Iutant
traps, Bl.l-19 recomends these facilities must be routinely cleaned, especial ly
where high concentrations of pollutants are generated, such as in parking Iot!
and cormercial impervlous areas near surface waters. Due to the toxic natureof stonnwater residuals, they are sometimes classified as hazardous materials
which must be disposed of in specjalized decant treatment facllities. Thesefacilities are designed to prevent residual materials from coming in contact
with surface waters or groundwater.

Traditional methods for maintalning roadside ditches include the removal of
vegetation to increase conveyance of storfiwater and reduce the lncidents of
road flooding. However, this practice conveys both pol lutants entering
ditches and sediment eroded from the unprotected ditches to surface walers.If, as recormended in Bl,r-20, vegetation is not removed, roadslde ditches can
provlde an extensive and effectlve stomwater biofiltration system. Basin
Plan reconnendations such as increas'lng culvert sizes and conatructing deten-
ti0n facilities will compensate for any minor capacity that may be Ioit by
changing road ditch maintenance practices. Volunteer ma.intenance programs
where residents regularlJ cut vegetation and clear debris from d,itchea intheir nelghborhood reduce the need for herbicide applications and lower main-
tenance costs while providing a way for citjzens to be involved in improvlng
water qual i ty.

Stonnwater inflltration to replenish groundwater is a generally desirable
objecttve in the Hylebos Cfeek and Lower puget Sound basins. Honever, lim,its
must be placed on the density or intensity of land uses that can inf l'l trate
runoff to reduce the risks of groundwater contamination as recor.mended in
Bt{-20. Loss of groundwater rechafge, where these I lmitations occur, ls judged
as a lesser impact to the aquatic system than the potential contaminailon oi
subsurface water. Although some loss is lnevjtable with urban development,
other measures to promote the recharge of good qual jty runoff should help to
reduce the groundwater I osses.

source controls, maintenance practlces, infiltration limits reconmended in
r,rater quality recormendations, combined yith better code enforcement
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(BI.l-33 to BW-36), and sub-basin
water quality degradation in the
In the long term, water qual ity
I evel s for beneficial uses.

recormendatlons can
Hy'lebos Creek and

can be restored and

slgn'lf i cantly reverse the
Lower Puget Sound basi ns.
malntained at acceptabl e

o
o
o
o
o
o
o
o
o
o
a
a
o
o
o
o
I
a
o
o
a
a
a
I
o
o
o
o
a
o
o
o
a
a3-38



o
o
o
t
o
o
o
I
o
o
a
o
o
o
o
o
o
t
o
o
I
o
o
o
a
o
o
a
a
a
o
o
o
o

3.6 PLAN I,IONITORING AND UPDATE

Introduction:

In preparing this Basin Plan, many assurnptions and predictions were developed
about the future of the Hylebos Creek and Lower Puget Sound basins. Although
these assumptions and predictions are based on the best available informatlon,
new information may require a re-evaluatlon of the Plan's analyses, recom-
mendations, or implementation strategy. At the same time, new state and
federal regulat'ions will require significant local efforts to monitor the suc-
cess of nonpoint source water qual ity programs.

The recomendatlons below address the six key elements of a comprehensive
programs for Plan monitorlng and update: database management (BW-23); flow
and development monitori4g (Bt{-24); sediment transport (Bl{-25)j regi6nal coor-
qjna!!9n (Bt.l-26); water quality (BW-27 to Bl{-31); and annual lrogress report
(Bf'r-32).

Recormendati ons:

Bl{-23: oatabase l{anagement and Update

A basin-specific database that includes land-use characteri sti cs, natural
landscape features, and other mapable basin features, should be develooed.
The database should be updated annual ly or after plan amendment. It i! pre-
ferable that the database be computerized, geographically based, and readily
avai lable to King and Pierce counties; the cities of Des l.'loines, Fecteral I'lay,Fife, Kent, Milton, and Tacoma; the Puyallup and Muckleshoot Indian Tribes;
and approprjate state and federal agencies. Monitoring data generated 1n
these entltles for the basins should be included ln ttre database. Developmenl
of thls database should be coordinated by the Stream Steward with recomen-
dations BW-16 to BVl-22 and Bl,l-24 to BW-31.

BH-24: Flow and Development l,lonltorlng

l. All capital improvement projects in the basins should have a thorough
qlysical and biological survey of the reach influenced by the projeat.
FIow data should be col lected for a minimum of one year prior to -

construction. To ensure proper performance, flows entering and exiting
maJor detention facillties should be monitored for at leasi two years
after construction. The performance of these facilities should be eva,l-
uated using these flow data. operations should be adjusted as needed.

2. Flow gages at the outlets of the }|est and East Branches of Hylebos Creek
should be maintained to evaluate basin performance and changis over time.

3. A continuous stage recording gage should be established in the Midway
Landfill sub-regional detenilon pond. The performance of thls fac.i litv
should be assessed and operations adjusted as needed (see project 3321-,
North Lower Puget Sound sub-basjn).

4. Continuous recording flow gages should be installed on the major inflow
tributaries to Panther Lake. In addition, a staff gage should be
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'installed to record lake levels. This infornation should then be used to
assess the current detention performance of the lake, and to design any
addjtlonal flow control projects (see project 2430, [est Hylebos
Sub-bas i n).

5. Fleld investigatjon of the Hylebos Creek and Lower puget Sound basins
should be conducted at least annually to identify flow-related changes in
the surface water s)'stem and major conveyance system addi ons.

Btl-25: Sediment Transport Mon I torl ng

T0 track channel inc'lsion, channel cross-sections should be located on
tributaries at knickpoints on 00148 below Panther Lake jn the West Hylebos
ravine and on tributary 0006 in the 1,000-foot reach below S 368th Street in
Regency Woods. These sections should be resurveyed every two years, vith
baseline surveys made in the first year of monitoring to identify the success
or potential adjustments to basin management policies affecting channelstablllty. In addition, recomended channel stabillzat,ion projects and sedi-
ment deposition areas should be monitored annually, rrith particular attention
t0 those on the l.lest Branch Hylebos Creek below the }{est Hylebos l{eil and
(Project 2433) and at S 373rd Street, and on lower Joes CrCek (project 3329).
Results should be incorporated into the annual report (see Bl{-32).-

Water Qual ity llon I tori ng

8ll-26: Regional Monltorlng

A program of long-term monitoring for water quality prac ces should be
developed following implementation 0f maJor basinwide and sub-basin recormen-
dations. The objective of the program should be to determine relatiye impro-
vements in channel stability, erosion, sediment flux, and water quality.
Program goals, data sharing opportunities, standard procedures, and thi loca_ti0n of sarnpling sltes should be determined by all lmplementing Jurisdictionsin coordination rvith the stream steward (B}|-38). when water quaiity problems
are identified, appropriate follow-up actions should be taken. These'actions
should be included in the annual reports (Blr-32).

Bll-27: Sampllng l{ethods

Sampling methods used in the program should be consistent with standardprotocols identified in the fol lowing references: ,,Recormended protocols for
Measuring Conventional Hater_Quality Varlables in Fresh Water of the puget
:gtld !99i9n" (EPA, 1990); "Guldance for conducting I'later Quality Assesiments"
(DOE, 1989); and "standard I'lethods for Examlnation-of water and i{astewater,'
(APHA, 198s).

Bll-28: short-Term Runoff Event l,lonltorlng for water Quallty consiltuents

Potential sampling sites for this program are show tn Figure 3.6.1. In
addition, the 1989-1990 Stil,l Supplemental Storm Event Monitoring program (see
Figure 5.5.1) should be used to help identify additional storm-evenl mont_toring sites. sltes should be located above and below problem areas throughthis progfan. The inventory of all storm drains and buiinesses (Bl{-19) should
als0 be used. The follorving general variables should be consideied foi analy-sis: nutrients, sollds, metals, oil/grease, and bacteria.
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Bl{-29: Short-Term Hlghway Runoff l.lonitorlng

WSDoT ls developing a program to control the runoff from freeways and highways
in the Puget Sound Basin (see Bll-18). A sampling program should be developed
that includes storm event monitoring of highways before and after BMp imple-
mentatlon. Variables to be monitored should include metals, solids,
phosphorus, oil/grease, and hydrocarbohs.

Bl,f-30: Short-Term Monltoring of Fecal Bacterla Source Areas

l. An inspection and monitoring program for sanitary sewer llnes should be
implemented by the Federal l'lay llater and Sewer District in specific areas
for the purpose 0f identifying sewer line leaks. This program should
involve video inspection of older sewer majns and trunks (e.g., greater
than 15 years old) in ',high-suspect" areas. These include areas in which
sewage collection systems were lnstalled adjacent to, or within, stream
channels or wetlands. Additionally, these ',high-suspect" areas shou'ld
include those locations that were identified as havlng high fecal co'l 1-
form bacteria densities measured during storm events in the lggg-1990 sv{M
Supplemental Storm Event Monito|ing program. Sewer Ilne Ieaks identif,led
should be repaired as soon as possjble.

?. Monltoring to determine areas with a high rlsk of onsite seyage disposal
system failure (B|{-17.4), should also include sites identified durtng the
Sl,,M Supplemental Storm Event Monitoring program (Figure 5.8.f).

BW-31: Long-Tern l{onitorlng for t{ater Quallty Trends

v.later qual lty monitoring shou'ld assess long-term trends assoclated with
increased urbanization of both basins. Targeted monitoring areas should be
established at the mouths of LsRAs and RSRA5 ldentified in chaoter 2.1. The
following general list of variables are recomended to be sampied: pH, con-ductivity, temperature, dissolved oxygen, turbidity, flow, soi ids, nLtiients,
metals' oiI/grease, bacterla, and sediment. sediment monltoring ihoulct le
conducted in depositional areas near the mouths of important main stem or tri-
butary creeks (Figure 3.6.1). An analysis of the sediment samples should
include the fol lowing compound groups: acid extractables, basb-neutra,l
extractables, pesticldes, herbicides, pCBs, and metals. Grain slze, total
organic compounds, and percent solids should also be measured to aia in datainterpretation. sediment samples should be obtained once every three to fiveyears. If sediment results indicate there may be hlgh concentiations of these
compounds, further sampling 1s recomended to identify sources and pursue
source controls.

Bt'l-32: Annual Report and Plan Amendment

l. A citizens' cormlttee should be established to assist the stream stewaro
(Bl'l-38) in an annual revlew of progress toward implementing the plan andin recormending needed changes.

2. An annual report, that jncludes recofintendat ions from the citizens,
cornittee, should be prepared by the stream stervard near the end of eachwinter season. The report is to be used for input to the sHi{ Division
budget process of King County; and for the Cities of Des Moines, Federal
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l.lay, Kent, Milton, and Tacoma; and the Puyallup and lluckleshoot Indian
Tribes for the upcoming year. This report should:

a. Descrjbe the status of, and schedule for, Plan implementation;
b. Interpret monitoring results and significant unpredicted changes in

the condition of the basins;
c. Recormend adjustments to management of the baslns based on iden-

tl fied significant changes; and
d. Identify approprlate processes, such as basin plan amendment or

capital project Iist changes, costs, and staffing requirements for
basin management changes.

Dl scussion of Recofinendatl ons:

Highly urbanized surface water systerns, such as the Hylebos Creek and Lower
Puget Sound basins, include a number of strongly interrelated elements. Among
them are land use, storm flovrs, stonnwater facilities, water qual ity, and sen-
sitive areas. To be fully understood and effectively utilized, monitoring
information gathered about the effect of the plan on these elements, shouid be
incorporated into a computerized infonnatlon system. This infonnatlon can
then be more readily accessed and used to assess progress in plan implemen-
tation and in managing surface water resources in the future.

Continuous stream flow data provide the information needed to ensure publlc
and private detention facilities are functlonlng as designed. It also iden-tifies where changes may be needed in operating these faiilities or in setting
detention standards. Regular monitoring of channel incisions provides a
direct indicator of the effectiveness of upstream flow controls. Monitoring
of sedlment deposition areas and channel stabilization projects wlll track the
success of these p roJ ect s.

The water quality monitorlng program vrlll ldentify nonpoint sources of
pollution, help in evaluatlng the effectiveness of BMPS, and establish a data-
base yith which to follow progress towards meeting water qual ity standards in
the two basins. It is anticipated that this program h,lll also be necessary to
comply with the federal NPDES and state monltoring requirements.

In King County, these requirements will necessitate water qual ity monitoring
of other basins with watershed plans and specific projects throughout the
County. Since the basins overlap other counties and municipalities, lt is
appropriate that regionar monitorlng programs be coordinated with the entitjes
i nvo I ved.
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3.1 CODE COI,IPLIAHCE

Introductlon:

Streams, wetlands, and lakes in the Hylebos Creek and Lower Puget Sound basins
have changed substantially in recent tjme due to land clearing and devel-
opment-rel ated activjties. At least 300 acres of wetlands are known to have
been lost in the basins since 1936. Small streams in parts of the upper
Hylebos Creek watershed have been piped, placed in roadside ditches, or fjlled
in. Closed deoressions that once stored water have been filled. Some of
these natural features were lost due to lega1 activity such as fills of less
than 500 cubic yards, but many others were lost due to i11ega'l draining,
ditching, or fil1ing. In addition, sedinentation from construction sites has
degraded water quality and el iminated aquatic fish habitat. If current and
future regulations to protect surface water features are not enforced
adequately, the contjnued loss of, and impact to, these features will result
in further increases in instream f1ows, flooding, and aquatic and riparian
habitat danage.

Reconmendati ons :

BU-33: Enforcenent/Inspection Staff

Additiona'l enforcement and inspection staff should be hjred to reduce
devel opment-rel ated code violations, particularly in significant resource
areas such as the lower l,lest Branch and lower East Branch Hylebos Creek and
lower Joes Creek. Staffing should be adequate to ensure that, in combination
with other measures such as seasonal clearing restrictions (Bll-9), development
does not contribute sediment to downstream watercourses and does not el iminate
protected natural drainage features. Added staff should be assigned based
largely on permit activity. Areas of high resource value should also receive
a larger share of inspectors' attention, If possible, individual inspectors
should be wholly assigned to projects within these basins. Added enforcement
staff should include personnel for con s truct i on-rel ated inspections and suffi-
cient staff to respond to surface water nanagement complaints in developed
areas.

The effectiveness of increased efforts should be evaluated and expanded as
needed to reflect future assessments of needed staffing leve1 s plus any future
changes in permit activity. In addition, any new regulations, such as changes
to the Sensitive Areas ordinance or ciearing Iimjtations (King County, 1990),
the Federal way Zoning Code (Federal Way, 1990), the EnvironmentalIy
Sensjtive Areas ordinance (Des Moines, 1990), or Design Manual , may require
additional code enforcement st affi nq ,

Bll-34: Citations

A system for issuing citations with civil penalties, analogous to traffic
tickets but with greater penalties, should be established for violations of
drainaqe and environmentally sensitive areas ordinances.
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Btl-35: Penaltles

The_list of potential penalties for code violations should be expanded to
i ncl ude:

l. Rectifying the inrpacts,

2, Compensation for impacts not fully rectified,
3. Required participation in surface water-related public education

programs,

4. Required participation in stream and we and restoration as community
service work, and

5. Tougher penalties for repeat violations.

significant civil fines should be. I ev i ed_ aga_i nst developers, contractors,property owners, and federal , state, or loial agencies ior violation of sur-face water and sensitive area regulitions in alT six jurisdictions-in-itre twobasins.._-A significant fine meani a fine of a set perientig"-oi-[[e';"oj..t
value (10 to 50 percent) applied each day that a vjolation-rernaini- -'-'
uncorrected.

8I-36: Violatlon Reporilng

Reporting of code violations should be simplified by:

l. Development of a standard violation reporting form for county and cityfi e1d empl oyees, and

2. Publication of a central telephone number in the blue pages of the tele-phone book for information on'how to report surface walJi-r.iateJ viola-tions of the City and County codes.
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3.8 EDUCATION AND PUBLIC II'IVOLVEMENT

I ntroducti on:

The acti0ns of basin residents and development activity have slgnificant
effects on habitat and water qual lty in these stream systems. fiany harmful
activities such as wetland filling, removal of streamside vegetation, or
djsposal of used oll and household chemlcals jnto storm drains may be
occurrlng because residents are not aware of the consequences of their
acti0ns. Reporting of illegal activities by both citizens and government
employees may be hindered because of unfami I iarity with proceduies for
reporti ng such problems.

Recornendatl on:

Bl{-37: Educatlon and Public Involvement

A surface water education program for basin residents, developers, and staffof the Cities of Des Moirres, Federal t'tay, Kent, l.,ljlton, Tacomi, the puyallup
and Muckleshoot Indjan Tribes, and King County should be establ ,ished ti
improve public knolrledge of, and pafticipation in, solutions to surface water-
related problems. This program should be coordinated with the numerous public
and,private efforts already in place including those of the Ktng county ltil,lDivision, the County Extenslon Service, the State Conservation Iistrici, trout
Un'l imited, Puget Sound Steelheaders, Federal l,ray Cormunity Councll, and manyothers. At least the fol lowlng topics and acfivities shoula be lniluded:

h

d.
e.
f.

J.
k.

h.
I

m.
n.

Riparian and stream ecology and citizen roles in protecting aquatic
ecosystems' including programs to remove and reduce Iitter on both oublic
and pri vate properti es.
Nonp0int pollution prevention (Bl{-17). special emphasis should be placedin the dralnage area tributary to panther Lake (l{H-6);
Lake management dtstrict fomatlon (BW-22);
0nsite sewage maintenance district formation (Bl{-17.a);
Jurisdictional code requjrements and enforcement procadures;
Best management practices for construction; residbntial areis; and
cormercial, lndustrial , and agricultural activities;
Action-oriented projects involving the ci zens in plan implementation
such.as streamside revegetation (Bl{-16), fish egg planting, and water
qual ity and blomoni coring (l{H-2, EH-4, CS-2);
Streamside residents best management practiies brochure;
Cormunity slgns that interpret the value of resources and acknowledge
good streamside management;
l'lonitoring activities (i.e., lake gages, rain gauges, fish counts);
Storm drain stenci I i ng;
Educational_displays such as the ltashjngton State parks proposed
XV]9!99 l{etland Interpretative Center, demonstration areis,' and
exh I bi ts;
Televlsion and radlo media events: and
Infonnational artjcles in local niwspapers.

l{est
travel I ng
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Dlscusslon of Recomnendatl on s:

Public awareness is a critical aspect of enyironmental protec on and citizenparticipation. This reconmendation seeks to I lmit damage through education
and preventlon and, hence, reduce costs for future remediation.- l,lany of these
Items can be implemented through the stream stewafd recornendailon (iJw-38).
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3.9 STREAI.I STEIIARD

I ntroductl on:

Review of past basin plans demonstrates that implementation is most successful
if staff is assigned specifically t0 carry it out. Although Countywide and
city efforts may achieve some success, they would not be as effective jn
reaching citizens and affecting resources in the Hylebos Creek and Lower Puget
Sound area as would a program that focuses specifical ly on these basins. Thls
approach would ensure more tinely and successful implenentatlon of many Basin
Plan reconnendat i ons.

Recoflillendati on:

Bl{-38: Stream Steuard

A Stream Steward should Iead the implementation of the basin management
program. The Steward will be a ful l-tlme professional staff person who covers
all slx Jurlsdtctlons of the Hylebos Creek and Lovrer Puget Sound basins
included in southwest King County and the portlon of Pierce County in the
basin planning area. Respons'lbll itles of the Stream Steuard should lnclude:

. Facil itate the negotlation and completion of stream improvement
proJects (Chapter 4, Sub-basin Recomlendat i ons ) , includlng regional
detenti0n facilities, stream stabll lzation proJects, conveyance
upgrades, and basln revegetation (Bl{-16);

. Facilitate adoptlon and lmplementation of basinwide recormendati ons
to protect sensltive areas (BW-l through Bt{-15) and for code
compliance (BH-33 through 8$,-36).

. Educate the basinsr residents and the buslness and development
cotflnunities about the affect of thelr actions on yater qual ity and
surface water resources and hoy, current practices can be corrected
(Bw-37) i

. Corrnunicate citizen reports of vlolations to appropriate enforcement
offi ci al s;

" Encourage civic groups and buslnesses to donate tlme and funds for
pr0grams such as adopt-a-s tream-o r-a-wetl and to lmprove these
resources;

. Assist citizen-based strean, wetland, and lake protection efforts;

. Assist in coordinating the development of monitoring programs (BW-24
to BH-31) including the collection of field data ln the 6asins; and

" Prepare an annual report (Bl{-32) which describes the watershed
management acconpl ishments achleved in the basins and recormends
n€eded changes in the PIan or in management of the basins.
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3.10 TAX INCENTIVES

I ntroducti on:

Implementation of the sensitive area protection reconmendations in this plan
(section 3.3) will require owners of stream, weiland, and steep siopt ireas toforego some types of development to protect these arias from ehviroirmental
damage. Incentives should be in place to encourage preservation of lands wlthsensitive areas and to avoid the development impaits'that are curren v
fragmenting these systems and disrupting thelr irydrologic and blologic'func-tions. Incentives should discourage subdivision-and sibsequenl aevEiopment orlands containing sensitive areas and provide the means for'responsiblei per-petual care of these areas.

Recormendati ons:

BH-39: Current-Use Taxail on

current use taxation programs-should be expanded to include properties thatcontain stream and xreiland buffers within RsRAs and LsRAs as'ia[ntitiia inthis Basin Plan. A rating system should be adopted by all JurisJictions inthe basins to evaruate the public benefit of acteptin-g ilresi ariii-inio tneopen space system in exchange for private tax concessions.

Bll-40: StateAssessmentprocedures

The statutes governlng appeals of property-tax assessments should be amendedto atlow simplified appears where dowhzonls or sensiilvC areii-oisigniilions
have affected potentiat 

-development opportunities. rne appeii iiiuili-snoutaapplv r{ithout need for further property-owner action untii-irri iriii'iegurar
val uati on becomes effective.

BH-41: Conserva on Easqtents and Land Trusts

Encourage private donations of conservation easements for streams, weflands,and their buffers in RSRAs, LSRAs, and wildlife corridors to puUi ic inO- pri_vate caretaker agencies.- public caretaker agencies include ttri- x ing-douhtvParks Division and private conservation groufis includ. *,i-riliit'ioi irili.Lands....similar programs can also ue estiuttihed in Des ttoinei,-r.u..ai'wuy,Kent, Mi lton, and Tacoma"

0iscusslon of Recoflnenda ons:

Property taxes that take into consideration sensitive surface water features
gn parcels can encourage Iandowners to minimize development or ieiouiiI'ranas.
ll:^liig^9rllll 99el !q1.. prosram has addressed u,is biooiem tv-iiduijinglncenrlves such as curr€nt-use taxa on and conservation easemeirt!. currintuse taxation is estabris\ed under Rct{ 94.34 and ailows; mijoi-poiiion-ir
taxes on property in unincorporated and rncorporated ring c6unt!-16 bl 

-
deferred if land is mainrained in open space irses.

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
t
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o3-50



o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
a
o
o
o
o
o
o
o
t
o
o
o
o
o
o
o
o
o
o

Through the use 0f conservation easenent or land trust, a landowner can
pennanently donate some or alI of the development rights to a parcel of land
t0 a governmental agency or private chafity. This donation permanen y
reduces the market value of the donated property, resultlng in reduced pro-
perty taxes. Donatjon also can be used for one-time federal income tax deduc-
tions (26 CFR Pafts t,24, ?5, and 602). Also, property owners availing
themselves of these opportunities can reduce future Iiability for drainage
problems due to developmcnt of their property while reducing future flooding.

Tax lncentives can supplement other resource protection programs but alone are
not a rel iable way to protect threatened resources. Incentives can reward'landowners who take initiative in resource protection. If incenfives are nor
provided however, a higher property assessment may increase landowner expec-
tations that resource lands should be developed to maximum denslty. As a
result, greater enforcement costs and greater resource loss may be incurred.

Changes in the development potential of property should be reflected in an
updated tax assessment as rapidly as poss'ible. The County Assessor's Office
makes these changes as part of their regular valuation procedure, but only on
a two-year cycl e.
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3. 1I PROGM}I I,IANAGEI.IENT

I ntroductl on:

Three issues affect the implementafion of plan recqrmendat i on s:
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1. Consi stent
enti ti es in
di stri cts,

2. Cons i stent
County Sl.lM

surface water pollcles and management practices among aIl
the basins, including the cities, Indian Trlbes, utility

Pierce and King Counties, and state agencies;

ranklng of Basin Plan reconmendations among basins in the King
Divisjon SerVice Area; and

3. Avallabil ity and distribution of funds for plan implementation.

Recoomndatlons:

BW-42: Annexatlons and Incorporailons

If annexations or lncorporations remove areas of the basins from Klng county,s
jur.i sdictlon, interlocal agreements should be drafted to ensure that-city sur-
face water management plans are consistent with, or more protec ve than, this
Basin Plan. King County and other cooperators on this Basin plan should
oppose those proposed annexations that do not meet this standard.

Bt{-43: King County SHil Dtvtslon CIp Fundtng pollcy

Implementation of the Basin Plan in King county will follory the reco mendedp0licy identlfied in the St'il'l Strategic plan. AII capital improvements pro-jects in King County wlll be funded at a level to at least begin initiai
design work during the calendar year following Basln plan adoption.

Dlscusslon of Recomnendat i ons:

The Plan recoflnendatlons are interrelated and should be lmplemented as a
whole. These recofinendations a'l low for consistent lmplementa on of plan
recormendations in County comunity planning areas and incorporated areas. Ifparts of the Plan are not implemented, gfeater flows, flooding, erosion,
and/or habitat damage may result.
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CHAPTER 4: SUB-BASIN RECOMMENDATIONS

4.0 INTRODUCTION

The basinwide recormendations made ln chapter 3 address general problems inthe.planning area by recofinending administrative actions that wiit proiect
against future degradation. chapter 4 recomends solutions to the !iqnif.icantand.specifjc problems in the basins primarily through capital pro5ecti
designed to moderate the cumulative effects ot insuiticiLnt stbnniatercontr0ls' poor construction practices, and inadequate management of waterpollutants. -Thirty-two significant problems whiih require capital piojects,
special regulations, or studies were identified in thd basins. Theie Irottemswere-d0cumented by extensive field observaffon, computer modeling of current
and future storm flows, and broad public cormenr.

The significant problems are divided into priorlty groups, category A and
category B (Tables 2.3.1 a and.b). .category n priruiems aie the-moit signifi-
cant because of their current threat or impact Lo elements in the built ornatural environment. These problems include flooding of homes, flooding of
major streets, and damage or potential damage to important stream or welland
resources such as Iower Joes creek and the west Hylebos t{e and. category Bproblems pose a Iesser threat or risk to these eliments. A third groui,
category c problems, are not incruded in the plan since they oo no[ mitt tnecriteria for significance described in chapter 2.4. Rooitt-onat details
regarding category A, B, or.c problems may be found ln the surmary discussionin Chapter 5, the detailed discussion in king County, 1990a, and in the sitespecific analysis in Klng County, tggoe.

The sub-basin recormendations identify 33 capital improvement solutions that
address category A and B problems (Table 2.3.2) in the five sub-basins in theplanning area: East and !{est Branch Hylebos Cieek and North, Central, and
south Lower Puget sound sub-basins. The two primary objectives of ihese sotu-tions are to reduce frooding by controrling peak stirrm ilows and to rriip'improve instream habitat by stabilizing key stream reaches. crlteria uleo todetermine the level of flood protecHon and channel improvement attoioia uythese proJects are discussed in chapter 2.4. A third haJor objective ii to
meet state and federal requirements through source controls ani a variety ofstructures.

The sub-basin recomendations include programs and regulations, such as
enhanced onsite detention standards or water quality aontrolsi capital oro_jects, including detention ponds, channel stabi lizatton pro;eits,'or cuivert
upgrades; and further studies to analyze local drainage or water quality con-ditions. The two most cos y.types of projects are rigional aeterition -ponas

and channel stabl I ization projects.

Regional ponds will help replace some of the natural stornnirater controls(e.9., infiltration areas, we ands, and other depressions) now lost to the
systems. They will store storrnwater then gradually meter 6ut the discharge at
rates that will reduce floodlng and limit severe channel scour. These faaill-
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ties will also capture contaminants thus Iowering concentrations of pol lutants
such as oils, heavy metal s, and nutrients. plate 4.0.1 il lustrates a typical
reglonal detention pond with the water qual ity controls including an oil
col lection device and a vegetated multi-cel1 deslgn combined with a biofiltra-
tion swale that enables plant life to uptake pollutants.

l.Jhlle the regional detention facili es will reduce flooding and stream
damage' streams will still be subject to a higher peak flow regime than under
pre-development condlffons. Recomended stream stabilization proJects can
reduce channel erosion and help affected reaches accomlodate thesi hlgherflows. As shown in Plate.4.0.2, these projects typlcally involve pta;ing
large.organic debris (LoD) in the channel to dissipate energy and !trengitren
the streambed and streambank. The LoD replenishes debris th;t ls no loiger
available_to the system due to an insufficient supply of trees in the rlfiariancorridor (see also 8l,|-16). _In some instances, thb'slream stablllzation may
involve relocating a sewer line or bank armoring. These projects will enablethe reach to accormodate the higher flows, resiit incislohs,-and allor{
sparvnlng and rearing habitat to recover. In l{est Branch Hylebos creek, reduc-tions in downstream sediment deposition that result from tiese proJecti willalso decrease the need for channel dredging in the reach above b 37310 street.Habitat in RSRAs and LsRAs, such as the lower East Branch Hylebos ravine,
Lovrer Joes creek, and Dumas Bay wlll also beneflt from I oweied seoimeni-toads.

Implementation of the recormended projects in thls chapter cannot restore thetwo-baslns.to pre-development condltions. However, if the recormendiiions are
implemented quickly, in conJuncfion with the basinwide reconnrendat lon s, they
can have a substantial affect on. reduc.lng current and future flooding,
improving water qual ity and aquatic habttat condi ons.
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Plate 4.0.1 Typical 3-Cell Regional Stormwater
Detention Pond
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Plate 4.0.2 Large Organic Debris (LOD)
Placement for Stream Stabilization
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4.I TEST BMi{CH HYLEBOS CREEK

Introducti on

The West Branch Hylebos Creek sub-basin occupies a 4,300-acre area between I-5
and Puget Sound. For convenience, the sub-basin may be div'ided into three
distinct and diverse areas: the Northeast, Northwest, and South (Figure
4.I.1). The Northeast area consists of tributaries 0014A and 0014C and
includes the heavily urbanized area along S 320th Street and part of the West
Campus 0ffice Park. The Northwest area includes tributaries 00148 and 0014
north of S 356th Street. This area encompasses Panther Lake and an area of
historically high infiltration northwest of Panther Lake. The South area
includes the rest of the sub-basin south of S 355th Street. This area has
lower development density than the northern areas and contains the majority of
the remaining fish habitat in the sub-basin, Land use in the sub-basin is
currently dominated by commercial uses in the Northeast area, comnercial and
single-family residential in the Northwest area, and rural and single-family
residential in the South area.

Flow increases in the sub-basin under future land use are most dramatic from
the Northwest area, owing to the relatively undeveloped state of the area
under current (1987) land use and the recent additjon of 580 acres from
subcatchment !{HI5 which historically did not contribute surface flows to the
downstream system.

Flow increases from the Northeast area under future land use are predicted to
be much lower because of the high level of existing development, ltlost of this
existing development has inadequate flow controls. Flows fron this area are
predicted to increase from 25 to 50 percent under future land use without flow
controls; however these future flows are nearly 3.5 tines larger than under
historic (forested) conditions. High flow increases under future land use
from the Northwest area combine with noderate increases from the Northeast
resulting in high (100 to 150 percent) increases in flow between cument and
future land use without flow controls in the South area (see Figure 5,3.1).

Existing high f1ows, especially from the Northeast area, have caused several
problems in the sub-basin (Figure 4.1.2). These problems include flooding of
residences and commercial buildings near SR 99 at S 336th Street, flooding of
5 320th Street, high flows and water quality jmpacts to the llest Hylebos
Wetland, erosion downstream of the l,|est Hylebos lrlet1 and, and heavy sedimenta-
tion and flooding of a residence at S 373rd Street. Predicted high flows from
the Northwest area will cause flooding and instream erosion between Panther
Lake and the llest Hylebos lietland, further degrade the l,lest Hylebos l.letland,
and contribute to erosion and sedimentation in the lower reaches. Increaseo
flows in the future would further degrade or completely eliminate the rema'in-
in9 fish habitat in this sub-basin, which cumently exists only below the tlest
Hylebos Wetland on tributary 0014 and in the lower reach of tributary 0013.

Through a combination of reduced recharge and high rates of groundwater pump-
ing as a result of urban development, groundwateris being reduced in the l,Jest
Hylebos area. This reduction has been manifested in declines in both
water-well levels and stream base flow.

4-5



o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o

Figure 4.1.1
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The most signlficant water qual ity problem is Iocated in the South area at the
headwaters of tributary 0013 downstream from a cormercial area. The hlghest
concentrations of metals and solids 1n the sub-basin were observed at this
location. l'later qual ity was also found to be degraded by Iivestock ac vlties
0n tr'ibutary 0013 near S 373rd Street. High concentrations of metals and
fecal bacteria were noted at the cormercial area along S 32oth Street in the
Northeast area. High meials and a significant oil/grease sheen were noted on
tr.ibutary 00148 at S 336th Street. High concentrailons of metals and solids
were also detected downstream in the l.lest Hylebos l'le and.

Solutions to the majorjty of problems in thjs sub-basin rely on reducing
existing high flows and pol lutants from the Nontheast area, and reducina pre-
dicted future flow lncreases from the Nofthxrest area. solutions in the-sbuth
area, by contrast, rely more on regulatory than structural solu ons. These
regulatjons include lower densities and buffers to protect existing highquality stream corridors, supplemental onsite detention standards to reduce
future flows, and BMP5 to improve water qual ity. problems that are not
addressed by the recomendations below are noted in the Current and Future
Conditions Report (Klng County, 1990a) and in the final Iist of idenilfied
probl ems (King County, 1990e).

Recormendatlons (Flgure 4.1.3)

Pfggrami lnd . Regulitl ons. Several programs and regulailons are proposed forthis sub-basin. These include onsite detention standards that are morerestrictive than the baslnwide standard upstream of S 35gth Street in sub_
catchment wH3, programs to improve water qual ity, stream corrldor protection
regulations, lower densities, and stonni,ater infiltration guidel lnbs.

The basinwide recomnendation for onsite detention (BH-Z) recluces post-
development 2- and lO-year flows to pre-developmen[ Ievils.
Direct discharge to any lake or we and is not acceptable in this sub-basln
because of a Iack of detention capacity and concern3 for water quallty
impacts. The current practice of not providing onsite detentiori upstieam of
Panther Lake should be dlscontinued because thi current configuration of
Panther Lake does not allow fof enough capacity to detain flows under build-
out conditions. 0nsite detention upstream of Panther Lake should be desloned
according to the basinwide standard (BW-2).

HHL-1: Supplemental onsite Detenilon

supplemental onsite deten on (BH-3) is recormended ln sub-catchment rH3 north0f s 359th street. Predicted high flows from this cormercially zoned area
under the basinwide recofimendat'lon (Bw-z) would cause erosion and sedlmen-tation of the Spring Val ley Weiland, an LSRA.

I{HL-Z: S 320th Street Area l{ater Qualtty

sampling results show significant concentrations especially of heavy metals
and fecal col iform bacterla irmediately downstream bf this-area. fle
following Blr{Ps are recormended to prevent these contaminants from entering
surface rvate r.
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t A program of enhanced parking lot cleaning should be established for all
cofimercial areas located along S 320th Street in the Northeast area.
Hlgh concentrations of pollutants vere measured downstrearn of this loca-
tion in 1989. l,lany of these pollutants attach to dust particles and may
thus be removed by parking lot cleaning. Two
1) sweeping by use of a vacuum, or 2) flushing
cleaning of the catch basins. Thls should be
year -- in the fall (e.S., before october 1)
before April I, after the winter wet season).

approaches are recomended:
uri th water and irmediately

performed twl ce per
and in early spring (e.9.,

?. The two detention ponds at SeaTac l.{al I should be retrofltted with
coalescent plate oil/water separators installed at the outlet of each
pond. The outlet of the east pond should also be retrofitted with a
control valve to increase detentlon time and thereby enable more pollu-
tants to be removed from stormwater. The design of this control valve
should be coordinated with project 2450 in examining backwater effects of
culverts crossing S 320th Street.

l{HL-3: Eyergreen Industrlal Park Area tfater Quallty

As a result of extremely high concentrations of total phosphorus, copper,
lead, zinc, and oil/greases sampl ed in storm drains in the Evergreen
Industrial Park, the following source control BlilPs are recormended to prevent
degradation of water quallty downstream:

General BMPS (from Water Quality Best ilanagement Practices Manual for
Cormercial and Industrial businesses prepared for the City of Seattle by
Resource PIannl ng Associates, 1989)

1.20 Vehicle or Equipment Hashing and Steam Cleaning
1.50 Contai ner Storage
reguirements for generators of dangerous wastes.

Speclflc Bl,lPs

. BMP

a 81.{P

. DOE

a
a
a

Berms should be placed at the entrance and exlt of truckwash
Pre-washing 0f trucks outside 0f the bays should not occur;
All businesses should be required to have roofs and berms at

entrances and exits of all vehicle bays t0 prevent contact
precipitatlon and hazardous or toxic materials and/or their
to surface uate r:

bays ;

the
between

re I ease

Drains leading to oi l/water separators should be installed under
roofs. The type of oll/water separators should be coalescent
plate and they should be connected to the sanitary sener. The
spraying or lrashing of any equipment, tool s, parts, or products
should be conducted ln these areas only; and

All storm drains should be stenciled "Dump No llastes, Dralns to
Hylebos Creek." AlI stofln drains should have absorbent pillot.,s
Dlaced in them. These drains should be maintained and cleaned
twice a year (in March following the wet season and in September
fol lowing the dry season).
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llHL-4 Hylebos Creek l{etland 28 t{ater Quallty Improvement

Stormwater from the HSDoT weigh station on I-S should be treated through a
coalescent plate oi1/water separater or an equivalent or better treatment
facil ity if available before it is dtscharged to Hylebos Creek t{eiland 28.

It is acknowledged that there are other sources of nonpoint pollu on
originating from businesses upstream of the Evergreen industital park. In
addition to the general and specific Bl,lps listed above for the Evergreen
Industrial Park, a stormwater monitoring program should be clevelopei toidentify and isolate additional nonpoint polluilon sources origlniting frorn
these upstream cormercial and industrial uses. (see Bas i nwi de 

- 
Reconmendati on

BW-28, Short-Term Runoff Event l{onitoring for t{aier Quallty Constituents).

For a broader perspective on source control and stonnvater treatnent BMps see
Sectlon 3.5, l.,lanagement of Nonpoint Source Iater pol lution.

I{HL-S: Stream Corrldor Protectl on

A minimum buffer of 150 feet should be requlred from the ordinary high yater
mark on each side of the stream for tributary 0014 between the t{ist Hylebos
wetland and tributary 00t3 and on tributary 0013 downstream of s 3s9t-h streetto the King/Plerce county llne (Bl't-4). lilaintenance of intact vegetated stream
corridors dominated by large conifer trees is necessary in thls tsRA to pro-
mote stream stabil ity and fish habitat. Trees adJacent to streams provide
shade, nutr'lents, and holding places for flsh during high flows. The pre_
ferred types of trees are conifers based on their cipacity to achleve iarge
sizes and resist rot after thelr death.

HHL-6: Enhanced Stonnwater I nfl I traH on

Upstream of the }{est Hylebos Ieiland (Figure 4.1.3), parilcularly in thevicinity of tributaries 00l4A.and 00148 (panther Lake'area), all development
proposals. should be requtred to carefully evaluate infiltrition potenilit in
accord with the conditiorrs of recomenda on BH-21. zoning in thls area
shoul.d minimize high-density land use so the inflltration poten al is maxi-mized. Site deslgns should malntain the greatest feaslbte'area of
undisturbed' preferably forested, land. Drainage systems of existing struc-tures (e.9., roof dralns) should be retrofltted to maximlze tnfiltrallon
potent i al .

t'lHL-7: Nonpolnt Source llater Quallty Control progran

A,priority nonpoint sourue vater quality control program should be establlshed
{Bl'l:17) including the etements of publii educatioh aid tnvolvement ltstid in
BH-37.

t{HL-8: Sprlng Yalley and uest Hylebos Heiland Blomonltortng

A biomonitorlng program ro supplement regular }rater quality monitoring should
be established to provioe continuous assessment of biological effects of water
qual ity conditions entering the t{est Hylebos and sprlng valley t{eilands. Flshheld in streamslde aquaria could be subJected to streamwater lnd monltored
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regularly by local volunteers to detect any incident of acute toxicity fron
the stream.

llHL-9: Floodplaln Protectl on

Until the floodplain study recomended in Pfoject 2449 (see below) is
completed, a floodplain analysis of tributary 0013 between the King and Pierce
County boundary and S 364th Street should be required vhenever any development
is pfoposed within 10 vertical feet of the ordinary high water mark, measured
at the cross-section of the stream nearest to the proposed deyelopment. The
floodplain analysis should include the determinati0n 0f a "zero-rise floodway"
as defined by the Klng County SA0. Development should be required to comply
with development standards contained in the 5A0.

llHL-10: Reduced Densltles ln Sprlng Valley

Densitles of no more than 1 unit per 5 acres (Bl|-l) are recoflnended for an
area bounded approximately by I-5 to the east, SR 99 and 8th Avenue S to the
west, S 373rd Street (extended) to the south, and S 359th Street to the north
(Flgure 4.1.3). This area currently has the potentlal to develop to a density
of 3 units oer acre. These lower densities are needed to orotect Class 3 and
potential ly unstable dralnage swales on slopes to the east of the Spring
Val ley l'letland, an LSRA.

tlHL-11: Low Denslty Stream Corrldor Protectlon Zonlng

The ravine between the l{est Hylebos Hetland and the SR 99
tlibutary 00014 (RM 0.0 to 0.9), an LSRA, should be zoned
(Bl.l-1) to protect the sensitlve habltat area.

cr05sl ng on
I unlt per 5 acres

llHL-Iz Recomendatloni of the 1979 Paclflc Hlghway South Study

Recomendations of the 1979 Paclfic Hlghway South Study relating to: 1) the
removal of the SR 99 stormwater pipe restrictors, 2) the diversion of a por-
tion of the flow from tributary 0014A to 0014C, and 3) the stabilization of
0014C downstream of SR 99 should be reevaluated in the context of the basln
plan analyses and recormendat i ons. According to the 1979 study, the stabili-
zatlon of 0014C should occur in conjunction with the implementation of the
Kitts Corner Regional Pond (ProJect 2437); the removal of restrlctors and the
flow diversion can only be implemented after the construction of the S 336th
"South" Regional Pond (Project 2435) and the S 336th Street l{etland
Restoration (Project 2436).

Capital Improvements. Four flow control projects are recoflnended ln this sub-
5asTn. Th-ree oFThese are deslgned to control flows from the Northeast area,
the remainjng one to control flows from the Northwest area. Four proJects are
proposed to solve local floodlng problems. These projects are located at
S 320th Street, S 359th itreet, and two along S 356th Street. Projects are
also proposed to stabil ize the erodlng ravine area doh,nstream of the l'lest
Hylebos l'|etland, an RSRA, to remove deposited sedjment, and to fence livestock
away from the stream in the floodplain area north and south of S 373rd Street.
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l. ProJect 2437: Kitts Corner Regional Pond

Construct a detention pond in Hylebos lletland 9 (Kin9 County 1983),
provide a water qual ity treatment facility upstream of the detention
pond, and replace culverts crossing SR 99 near S 336th Street. This
project wilI provide approximately 32 acre-feet of storage,

Estimated Cost: $640,000
Locati on: Federal Uay

2. ProJect 2436: S 336th Street letland Restorailon

Restore the historic hydraulic function and revegetate Hylebos lletl and
10, which was drained in the mid-1980s and resulted in considerable loss
of stornrvrater storage (approximately l0 acre-feet), biofiltration
capaci ty, and habi tat.

Estimated Cost $25,000.
Locati on: Federal llay
(Costs shown reflect wetland revegetation on1y.)

3. ProJect 2f35: S 336th Street 'South' Detentlon Pond

Construct a detention pond on tributary 0014A in an existing damaged
wetiand. . This project will provide wetland enhancement and mitigation
for the detention pond. Flows entering this facility would be reduced by
an average of 25 percent. This project, in conbination with onsite con-
trols and upstream detention, will reduce flows 48 percent below lgBI
cond i ti ons.

Estimated Cost $436,000
Location: Federal liay

4. ProJect 2430: Panther Lake Enhanced Detentlon

Add approximately five feet in height to the existing berm at the outlet
and most of the perimeter of Panther Lake to increase the stormwater
storage capacity. This project will also include mitigation and enhance-
ment to the wetland. (See also Btl-24.4, l.'lonitoring Recomnendatigns.)

Estinated Cost: $2,007,000
Locatj on: Federal llay

5. ProJect 2432: 5 356th Street Conveyance Upgnade

Construct a trestle to carry two additional lanes of S 356th Street
across tributary 0014, to improve traffic flow and upgrade culverts
beneath the existing lanes at the road crossing. Existing hydroiogy at
the crossing must be maintained to minimize impacts to the number one
rated wetland located at the crossing. The culvert upgrade will allow
passage of fish and flood flows, and prevent road flooding,

Estimated Total Road llidening Cost: $2,500,000
Locati on: Federal llav
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(Thls project is a King County Roads Division Project. No costs vrlll be
charged to Sl{lil Divlsion funds.)

6. ProJect 2433: }|est Hylebos Ravlne Channel Stablllzatlon and Habltat
Improvenent

Reposition exlstlng and place additional logs in the channel ln the
ravine and import LoD to the reaches below the ravine. These actions
wl 1l dlssipate flow energy, minimize sediment del ivery donnstream, and
improve habitat (see also BH-25, Monitoring Reconmendat i on ) . To maximize
stability and safety during storms, the size of trees and logs must be
larger than the storm flow can transport.

Estimated cost: $348,000
Location: Federal fay

7. ProJect 2440: S 359th Street Culvert R.eplacement

Replace culvert crosslng of S 359th Street to repalr a road washout.
Include an overflow structure and deslgn the culvert to altow for fish
passage. Restore dlsturbed channel and banks. (This project has been
substantially completed by King County crews as of this wriilng.)

Estinated cost: $82,000
Locati on: Federal l,lay

8. ProJect 2441: S 373rd Street Channel l{aintenance and Fenctng

Contlnue current dredging of channel in vicinity of S 373rd Street on a
limited, as-needed basis, fence Ilvestock away from the creek, provide
adequate rraterlng access, and revegetate the stream corridor. Dredging
should be coordinated wlth the tribal fish planting schedule and the
l{ashlngton Department of Fisheries to minimlze lmpacts to the fishery
resource to the fullest extent posslble. Re-evaluate dredging needs upon
construction of upstream flow control and channel-stablllzation proJects.

Estimated cost: $113,000 ($10,000 for each subsequent dredgtng)
Locatlon: Federal Hay

Further Studles. Several problems were ldentified that require a level of
stuav TfreET-s Ueyond the scope of this Plan. Poor water qrjallty measured at
S 356th Street on tributrry 00148 and in the headwaters of tributary 0013 need
further study to determine the cause and recomend solutions. Floodplaln
delineation of the lower reaches of tributary 0013 is needed to prevent
further floodplain encroachment jn that area. The complex network of stonn
drains whlch contribute to flooding near S 320th Street and the numerous
closed depressions along S 356th Street require a level of detaiIed analysjs
that is beyond the scope of this Plan.

l. ProJect 2434: S 336th Street Improper Storm Sewer Hookup Study

During water quality sampling, stream flows were cream-colored on
tributary 0014A at S 336th Street. The cause of this is probably illegal
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2. ProJect 2438: Trlbutary 0013 Headwaters later Quallty llonitoring

The goal of this study is to identify and isolate contaminated drains and
gmplement BMPs to reduce pollutant loading entering storm drain systems.
The intent of the reconrmend at i ons from the study will be to reduce solids
and heavy metals entering detention ponds and improve downstrean water
qu al i ty.

Estimated cost: $I5,000
Locati on: Federal llay

3. ProJect 2449: Tributary 0013 Floodplaln Stu{y

Floodplain napping should be completed for the reach of tributary 0013
upstream of the King/Pierce County line (approximately one-ha1f mile) to
include the floodplain area near the S 373rd Street crossing. The
100-year floodplain for this area has not been delineated on fEUA
mapping. It is important to map this area so that future developments
can be regulated or prevented in this broad floodplain area and iuture
public or prjvate costs for protection can be avoided.

Estimated cost: $ 10, 000
Locati on: Federal Way

4. Project 2450: S 320th Street Stomuater System Design Study

di scharge to storm sewers.
mend action to el iminate the

Estimated cost: $20,000
Location: Federal lllay

Thjs study would locate the source and recom-
i 11ega1 di scharge.

des i gn
Avenue S, This
on S 320th
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5.

Perform engineering survey of existing drainage system and
conveyance upgrade in vicinity of S 320th Street and 20th
study wi)1 recommend solutions to existing local flooding
Street.

Estimated Cost: $54,000
Locati on: Federal lllay

Project 2451: Slf 356th Street Drainage Study

Conduct hydrologic modeling of several closed depressjons and complete
preliminary engineening design of a stornwater drainage system to'solve
local flooding of structures in the area sumounding ahe closed
depress i on,

Estimated Cost: $78,000
Locat i on : Federal l,lay
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Discussion of Recomrendat i ons, Alternatives, and Effects

The majorjty 0f problems in this sub-basin are the result of existing
development in the headwaters, especjally from th€ Northeast area. Predicted
future flow lncreases are Iargely attributed to increased density in the
Northwest area and the connection of surface drainage from subcatchment |tH15
to Panther Lake. The approach to solutions in this sub-basln ls to control
flows from existing development with structural projects, generally in the
upper sub-basin, and to control flows and preserve rsnaining habitat through
regulations in the relatively undeveloped South part of the sub-basin.

The S 320th Street Storfiwater System Design Study (Project 2450) will identify
the cause of, and recormend solutlons to, Iocal flooding problems along
S 320th Street. The S}{ 356th Street Drainage Study (ProJect 2451) will recom-
mend solutions to flooding problems surrounding several closed depresslons
near Sl.l 356th Street and llth Avenue Sl{.

Kitts Corner, S 336th Street l'letland Restoration, and S 336th South Detention
Ponds (Projects 2435, 2436, and 24371 1n combination with onsite detention
controls (BW-2) will effectively reduce future flows discharging from the
Northeast area to below 1987 land-use conditions. These flows are still wel l
over double the pre-development flow rates; holeever, erosion should be
substantially reduced since the channels have al ready expanded to some extent
in response to the current f'lows.

Available new detention sltes ln the Northeast tributary area are limlted
owing to the high level of existing development there. Exlsting deten on in
thls area is also very limited, because most of the development predates
signjficant onsite detention regulations. Two detentlon ponds located at
SeaTac lral l are exceptions. However, retrofitting these ponds rrould not solve
the floodlng and eroslon problems downstream due to their upper Ioca on ln
the basin. The Kitts Corner and S 336th Street South Reglonal Detention
Ponds, and the S 336th Street t'letland Restoratlon projects provide the only
locations to achieve any signlflcant flow control from the Northeast area.

Recormendations made in the Pacific Highway South Drainage Study (Kramer,
Chin, and Mayo, 1979) to remove culvert restrictors beneath SR 99 thatChin, and Mayo, 1979Chin, and Mayo, 1979) to remove culvert restrictors beneath SR 99 that
currently provide detention, to divert a portion of the flow from tributary
0014A to 0014C, and to stabil lze a reach of trlbutary 0014C doh,nstream of
SR 99 should be reevaluated ln the context of the basln plan analysis and
recormendati ons.

Based 0n wel I data collected for the South King County Groundwater li,lanagement
Advisory Coflnittee (SKC Gl,,llAC, 1989; Klng County, 1990a), groundwater flow
north of the |{est Hylebos iletland suggests that a zone of recharge to water-
supply aquifers is located in this area. This area coincides wlth relaHvely
infiltrative surface solls, providing a good opportuntty to limit the effects
of urbanlzation on recharge where such efforts could be quite effec ve
(hlHL-5). Limitations on land use affect both the amount of area that would
eventually be covered by impervlous surfaces and the potential contaminants
that mlght otherwise be included in the recharging surface water.

The Enhanced Detention of Panther Lake (simulated without onsite detention
controls upstream) reduced flows under future land use an average of 68 per-
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cent; however, the flows are still two mes larger than existed under 1997
land use wlthout subcatchment HHt5 tributary to the lake. If these higher
flows are not reduced, instream erosion upstream of, and damage to, tha t{est
Hylebos t,|etland, erosion in the ravine, and subsequent sediment deposltion at
S 373rd Street wiII continue to worsen. Culverts crossing lst Avenue S wiI'l
als0 have to be upgraded to prevent additional new flooding of lst Avenue S.
However, the additional five feet of berming proposed in the panther Lake
Enhanced Detention Project (ProJect 2430) wlll impact the biologtcal functions
of the lake. lletland mitigation costs associated with thls project may be
nearly 44 percent of the total project.

To address these problems, several alternatlves are possible. one alternativeis to increase detention in the area upstream of panther Lake. This detention
could be achieved wlth a combination of supplemental onslte detention (l{HL-1),
enhanced detention in Panther Lake, and additional regional detention in the'
area irmediately upstream of Panther Lake. Locating addi onal regional
detention ponds ln this area may be lnfeasible because there are few undevel-
oped a rea s.

Another.alternative to provldtng detention around panther Lake ls a high-flov,
bypass to divert storm flows from the Northwest area around the ltest HyleOos
i{etlary RSRA, the highly erosive ravine area downstream of the rreiland, and
the LSRA stream corridor in the lower part of the system. In addiilon to pro-
tecting the key habitat areas, the bypass would also reduce the potential for
flooding at downstream road crossings, especial ly at lst Avenue 5 ancl S 356thstreet. Erosion ln the ravine area dorrnstream of the l{est Hylebos t{e and and
the resultant sediment deposltton at S 373rd Street would alio be greaily
reduced,. resultlng in less frequent dredging of this area. tfater quallty
would not be improved because the by-pass accepts flows only above the lb-year
storm level. The vast majority of "flrst flush" events, the most severe witerquallty events, would not be carried by the plpeline because they are typ,i-
cally smaller than a lo-year event.

It pgf! of the bypass design, approximately 3,000 feet of open channel
biofiltratlon swale adjacent to SR 99 would be included. Hbwever, flows
discharging _from the pipeline would increase flood peaks by l0 to 15 percent
at the King/Pierce County line, resulting in flows that are three ilmbs higher
than under 198/ land use. Currently, the flood peak from the l'lest Branch
Hylebos Creek arrives at the County line several hours later than the peak in
the East Branch. The pipellne would reduce thls "lag time" and thus ihcrease
the combined peak flow from the two branches and the potential for greater
floodlng in the lower redches of Hylebos Creek. The high-flow bypais was
rejected in favor of providing additional regional detenilon at Fanther Lake.
The high-flow bypass does not reduce the potentlal for flooding at the pierce
County line. Increasing the detention at panther Lake reduces the future
land-use flows from 145 cfs to 39 cfs. Thus, the potential for damage from
high flor{s withln the baiin and floodlng at the County line utth enhanceo
detention is much less than with the bypass.

The reduction of high flows from the upper sub-basin is only one component
needed to reduce eroslon and maintain viable habitat in the lower reaches.
The l{est lylebos Ravine Channel Stabtlization and Habltat Improvement project
(Project 2433) will reduce the amount of eroslon in the ravine below the l{est
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Hylebos l'letland and increase channel diversity and produce fish habitat in
reaches downstream of SR 99. The channel stabilizatlon tdlll be acconplished
through the introduction of large logs and effective repositioning of existing
logs. These logs will be of sufficient size s0 as not to mobil ize durlng
stonn events. The maintenance of low density land use in this area (t{HL-10)
will ensure that in the future $ood can be recruited from natural sources.
This will also reduce human intrusion which is known to destroy aquatic habi-
tat.

The maintenance of vegetatlve corrldors is also critical to the sustained
vlablllty of fish in the lower reaches. Although the South area has been sub-
jected to flow increases more than tnice hlstoric rates, the stream channels
have shown considerable resil iency in many areas. Thls resl I lency ls due ln
large part to the exlsting wooded corridors present in the South area. Large
conifer trees in the stream provide energy dissipation for hlgh flows, reduce
the amount of eroslon, and create places for fish t0 find refuge during high
flows. This effect can 0nly be maintained though the continued recruitment 0f
coniferous wood into the stream system. The corridor recormendation (WHL-4)
vJill provide continued coniferous uood recrultment lnto the creek as well as
buffer the creek from human intrusion.

Tributary 0013 headrraters Iie within a cormerclal lndustrial area. Hlgh flows
and pollutants fron this area have degraded the Spring Valley Wetland, an
important habitat resource, located downstream. Large areas of comercial
land remain to be developed in this area. Thus, flows and pollutants could be
substantially increased ln the future.

Supplemental onsite detentlon (HHL-1) is proposed for the cormercial area
north of S 359th Street in subcatchment UH3 t0 reduce these high florrs and
pol lutants. The Sprlng Val ley density reduction (t{HL-g) wlll reduce eroslon
and pollutants entering the Spring Valley lletland primarily from the slopes to
the east. Current mltlgatlon practlces and regulations are not sufficlent to
protect the first order streams in this area from erosion or total destruc-
ti on.

An alternative to the supplemental detentlon in the cormerclal area north of
Spring Val ley is a bypass pipeline, which would carry peak flows around the
wetland and erosive areas downstream to the Pierce/King County line. This
pipeline would include a biofl ltratlon syJal e to reduce pollutant loadlngs.
The cost of this project would be almost $5 million and would do nothing to
reduce the already high flows entering Pierce County.

Regional detention upstream of the Spring ValIey |letland was considered and
rejected because of an apparent lack of feasible sites. Habitat areas in tri-
butary 0013 could be lncreased wlth better fish mlgration access upstream of S

359th Stfeet. The 359th Street Culvert Replacement ProJect (2440), in com-
bination with supplemental onsite detention (l{HL-1), density reductions
(WHL-g), low-density stream protection zonlng (t{HL-10), and pollutant reduc-
tions (Project 2438), could provide usable habitat t0 the headwaters of trlbu-
tary 0013 undef future land use.

If flow control measures upstream of S 373rd Stfeet are effective at
controll ing storm flows, the potential for sediment deposition and flooding at
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s 373rd street wlll be reduced. Hovever, since this area ls curren y, and
has been a.historically sediment deposltion area, continued dredglng iri gra-
vels from the stream channel wlll still be necessary (project zlit)l atttrougn
much Iess frequently than now. Dredging must be coordjnated wltn ihe
l,luckleshoot and Puyallup Tribes' fish planfings and with the washington state
Department of Fisheries -to _minimize lmpacts to the rishery resource] Floodingof the residence at s 373rd street will most likely conilirue although at a
reduced. frequency even vith flow control in the upper basin, becausE the houseis constructed in the natural floodplaln.

Floodprooflng of the existing flooded house was considered as an alternativeto the dredging optlon. Ho{ever,_the. floodproofing alternative does not pro-tect the roadway from floodlng. purchase and removal of the flooded resiilence
was considered and rejected. Thls option would elimlnate the flooding risk ofthe house, but would do nothing for the flooding of S 373rd Street.
Relocating the channel away from the house was also examlned, but this alter-
native would also requlre major roadway work and bridge reloiation.
successful .lmplementation of this optibn is also depeident upon ufstream flowcontr0l and reduced erosion and sediment deposition. An instream'sediment
trap upstream of s 373rd street was arso cohsrdered and reJected. Ii wis
determined that a sediment trap would cause damage to an eiisttng riparian
wetland ln that area and significanily degrade a stream reach wl[h a'hlghpotential for restoration. Also, substan al we and mltigation costs iould
be incurred for the project.
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4.2 EAST BRANCH HYLEBOS CREEK

Introductlon

The East Branch Hylebos Creek sub-basln, shown in Figure 4.2.f is an
elongated area east of I-5 and includes both unincorporated King County and
the city of Milton. In addjtion to North Lake, Lake Killarney, and the
Weyerhaeuser Pond, the sub-basin has four streams (0016A, 0016, 0006 and 0015)
in its upland plateau th t converge into the tllbutary 0006 ravine below
SR 161. The upper reach of tributary 0015A was originally the headwaters 0f
tributary 0013 in the l{est Branch Hylebos Creek sub-basin but was diverted
during the construction 0f I-5 in the mid-1960s. The low-gradient reaches of
the tributaries flot,, over an upland till surface prior to entering the steeper
gradients of the ravine, which are underlain by a deposit 0f easlly eroded
sand and gravel of the Vashon advance outwash.

In 1987, a large portion of the sub-basin contained rural and undeveloped
areas. 0nly small pockets of high-density single-family residences presently
exlst in Milton and east of I-5 between SR 18 and 5R 161. The future land use
of the sub-basln 1s expected to convert into mostly high-density single-fanily
and multifamily resldences. The loss of the forest cover 'ln the presently
undeveloped portions 0f the sub-basin, in combinati0n wjth the till surface
deposits wlll produce significant increases in the unmitigated peak stream
flows. Almost the entire stream system in the sub-basin is predicted to have
50 to 100 percent increase in peak flows above existing (1987) conditions.
Tributary 0015 wilI experience the most dramatic change, with predicted future
flow increases of over 150 percent wjthout flow control nitigation.

Aquatic habitat and water qual ity ln the East Branch Hylebos Creek sub-basin
have already been degraded by a 50 to 75 percent flow increase over forested
conditions. Channel erosion and increased sed'iment loads have reduced the
amount and qual ity 0f available habitat ln the ravine, which historically con-
tained excellent spawning and rearjng areas for salmonids. The ravine, whlch
has been designated as a Regionally Significant Resource Area (RSRA),
currently has a substantial amount of very large ln-channel coniferous woody
debr.i s with a dense high canopy available for future wood recruitment.

Salmonid populations have also been affected by poor water quality.sterming
from an accumulation of pollutants from unidentified upstream sources,
destructlon of rlparian zones along residentlal developments near SR 161, poor
waste management practices in the Enchanted Village A,musement Park, short-
circuiting of onslte detention ponds in the Regency lloods development, and'lack of erosion control ,rnd riparian zone encroachment along the ravines of
tfibutaries 0006 and 001tj. Several of these problems have been addressed, but
most remain t0 be corrected.

in addition to these water qual ity problems, the sub-basin has three
slgnificant floodlng proolems that are, in turn, related t0 three channel ero-
sion problems (Figufe 4.2.2). Each flooding problem occurs along stream
reaches of tnibutaries 0016,0006 and 0015 upstream of SR 161; the related
channel erosi0n and degraded water quality are most evident in the ravine
areas downstream of each respectjve road crossing. The sub-basin has a

4-25



a
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
O
o
o
o
o
o
o
o
o
o
o
o
o
o

Figure 4.2.1
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variety of other, less hazardous
l{eyerhaeuser Pond, that are not
noted in the Cument and Future
the final listing of identified

problems, such as degraded habitat in
addressed by the reconnendations below
Conditions Report (King County, 1990a)
problems (King County, 1990e).

Reconmendatlons (flgure 1.2.3)

Regul ati ons and Pr-oqrrns. Sub-basjn recommendations for the East Branch
Hylebos Creek include locally more restrictive onsite detention and the pro-
tection and biomonitoring of the ravine, an RSRA. The basinwide recommenda-
tion for onsite detention (Btl-2) will prevent peak 2- and l0-year flows from
future development from increasing, This standard should be applied in lililton
as well. For further reduction, a supplemental onsite standard should be
appl ied to those areas in the sub-basin that presently have rural and undevei-
oped land uses in order reduce future flows to channel-stabilizinq levels.

EH-l: Supplementrl OnslteDetentlon

Supplemental onsite detention should be appl ied in subcatchment H2 in the East
Branch Hy'lebos sub-basln according to Btl-3 in order to effectively reduce
future peak f1ows, This supplemental standard should be appl ied until the
recommended SR 161 Regional 0etention Pond (ProJect 2446) is constructed.
Upon conpletion of tfie regional pond, onsite detention should be designed
according to the basinwide reconmendation (BU-z), pending appropriate flow
controls as shown by flow monitoring data.

tH-2: Strean Corrldor Frotectlon

A stream buffer to protect this RSRA is required along the tributary 0005
ravine (an RSM) within subcatchment Hl (see Bll-4). The buffer width should
be at least 150 feet from the ordinary high water on each side of the stream
or 50 feet beyond the top of hi lls'lope on each side of the ravine, whichever
is further from the ravine. l'laintenance of intact vegetated corridors domi-
nated by conifer trees along the stream ar€ necessary to rnaintain stream sta-
bility and sustain fisheries in this resource area.

EH-3: Lor Denstty Strcan Prot€ctlon Zonlng

The East Branch Hylebos ravine, an RSM, should be zoned rural at I unit per 5
acres to protect the significant resource (see 8ll-1). This 1ow-density area
encompasses the ravine (Rl1 5,0 to 6.75) and includes the King County invento-
ried wetland, Hyiebos lletland 37.

EH-f: East Branch [ylebos Ravlne Blomonltorlng

A biomonitoring progran to supplement regular water quality monitoring should
be establ ished to provide continuous assessnent of biological effects of water
quality conditions entering the East Hylebos ravine. Fish held in strearnside
aquaria would be subject to stream water and monitored regularly to indicate
incidents 0f acute toxicity from the stream.
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Capltal Improvements. Seven proJects are recofinended jn this sub-basin to
remedi a[e TFffiTiEEis of past tand-use changes and thei r rel ated f I ow
increases in the East Bfanch Hylebos Creek sub-basin.

l. ProJect 2442: S 360th Street Regional Pond

Construct a regional detentlon facility on tributary 0016A at about
S 360th Street (extended). This facility would reduce predicted future
peak flows to stream stabillzing levels, reduce downstream channel ero-
sion, and help to minjmize the extent and frequency of flooding in the
residentjal area just upstr€am of SR 161. The detenffon pond should
include bloflltration in order to achieve water qual ity improvement.

Estimated cost: $1,635,000
Locati on: Ki ng County

2. ProJect 2443: S 360th Street Embankment Protecilon

Construct an overflow structure at S 360th Street and tributary 0016,just downstream of the Evergreen Vale Apartments, to prevent road over-
topping and flooding of multifamily resldences. The exis ng culvert
under S 360th Street should not be upgraded.

Estimated cost: $205,000
Locatl on: Ki ng County

3. ProJect 2444: SR 161 Conveyance Upgrades

Upgrade three culvert crossings at trlbutaries 0016A, 0016, and 0006 to
convey the future Zs-year flow in order to protect the roadway and resi-
dences from floodi ng.

Estimated cost: $?80,000
Location: Kl ng County

4. ProJect 2445: Trlbrtary 0016 Channel Stabiltzailon

Stabilize the channel and the migrating kntckpoints near RM 0.3 and 0.5to reduce channel erosion and habitat degrada on.

Estimated cost: $16,000
Locat ion! Ki ng County

5. ProJect 2447: East Branch Hylebos l{ater Quallty Improvements

Retrofit four onsite detention ponds in the R€gency Woods development to
create two-cell ponds which more fully remove sediment from stormwater.
Construct a blofiltration swale in the roadside ditch along SR 161 near
trlbutary 0016A. Construct a berm within the onsite deteniion pond near
S 363rd Place and rrvegetate the streambanks along tributary 00i6 near
21st Place S and along tributary 0006 near Rlrl 6.0 to improve water
qual i ty.
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Estimated cost: $568,000
Locati on: K ing County/MiIton

6. ProJect 2448: East Branch Hylebos Channel Stablllzatlon and Habltat
Improvement

Reposit'ion ex'isting LoD and import nen LoD t0 the upper (about Rl.l 6.75)
and lower (about Rli{ 6.0) portions of the reach to effectively stabjlize
channel areas and diversify aquatic habitat.

Estimated cost: $318,000
Locati on: Ki ng County/Milton

7. ProJect 2446: SR 161 Reglonal Pond

Construct a regional detention facilitJ|--en tributary 0015 at SR 161 to
prevent flooding and reduce downstream channel erosion. Replace the
culvert under 28th Avenue S to conyey the future 100-year flow.
Stabilize the knickpoint at the outlet of tetland 41 with a log weir in
order t0 maintain existing water levels in the wetland.

Estimated cost: $450,000
Location: K ing County

Further Studles. No further studies are recorrnended for the East Eranch
Hy1T66imEr3ub-basin.

Dlscusslon of Recofinendatl ons , Alternatlves, and Effects

Diversion of the tributary 0013 headwater drainage into 0016A, along with
urbanlzation in the upper half of the sub-basin, have produced increased flows
that now overwhelm highway culverts, erode downstream channel areas, and add
poor-quality runoff lnto the stream system. Because the sub-basin contains
areas that are only moderately developed, the opportunity exists to reduce
future peak flows locally by applying onslte standards, and to control
existing flows with regional detention ponds.

Two sites are available for regional detention on trlbutaries 0016A and 0015.
Each would effectively reduce peak flolrs below existing levels. Tributary
0016A, which drains most 0f the I-5 corridor in the sub-basln, generates the
largest peak fl0w 0f the three tributaries. Detaining this flow in a regional
pond at S 360th Street (Project 2442) would reduce peak flows to channel sta-
bilizing levels in the ifimediate downstream reaches 0f tributaries 0016A and
0016. It would also hold future flows in tributary 0006 ravine at existing
levels.

An alternative detention pond was analyzed that could detain two-thirds of the
area tributary to 0016A. The pond could be located upstream 0f SR 18 and
could discharge to tributary 0016, a flow diversion. Although the proJect
would effectively reduce flows to Iess damaging Ievels in tributaries 0006 and
0016A, the flow diversian would also increase flows in tributary 0016 to unac-
ceptably high I evel s.
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A large, exlsting onsite pond at trtbutary 0016 and S 360th Street ls
currently attenuatlng flows. This site provides storage that effectively pre-
v€nts flooding of downstream streets and residences. 0nly minimal modlfica-
tions t0 this existing site are recomended (project 2443) Jn order to protect
its road embankment. The exisfing culvert at S 360th Street and tributary
0016 should not be up-sized. The loss of detention jn thls area along wilh
the release of additional flows through a Iarger sized culvert would iesult in
si gnj fi cant dovJnstream flood damage.

Regional detention on tributary 0015, whlch has severe channel erosion and is
predicted to experience one of the largest flow lncreases in the sub-basin,
would provide flow reductlons similar to the S 36oth Street pond. This
regional facil ity (ProJect 2446) would also improve the futuie flow conditions
downstream 'ln the tributary 0006 ravine. Unill the reg.ional pond at SR 161
and tributary 0015 is constructed, supplemental onsite detention (BW-3) for
new development in subcatchment H2 ls recormended.

Currently, onslte standards in the King County Surfac€ Hater Design Manual ,and lts modifications as described in 8H-2 would apply to unincorporated areas
wlthin the sub-basin. conslstency in the application of these standards could
be attained if the City 'rf Milton adopts similar standards.

Reducjng flows to stabilize channel conditions, by constructing regionalfacllities and applying supplemental onslte standards, offers [he benefit of
less frequent and less severe flooding. The most notable advantage is the
preventi0n of flooding within a residential area located just upstream of
SR 161 along tributary 0016A. Existing housing is directiy adjicent to the
streams and prohibits increasing the channel slze. l,ith new datention faclli-tles constructed on trlbutaries 0016A and 0015, and the existing detention
maintained on 0016, floodprooflng would entail slmple culvert upgrades along
SR 161 (Project 2444).

Channel erosion, degraded yater quality, and Ioss of aqua c habitat result
ffom increased flows caused by urbanlzation and streamside land uses. stream
corrldor encroachment causes a loss of liparlan zone area which is necessary
to support salmonid and vrildlife populations, malntain good water qual ity, ind
minimize channel erosion and sideslope mass wasting. Flow reduction projects
are the ultimate, long-term solutions to unstable flow regimes. However, the
essential near-term corrective actions are proJects that iemedlate the physi-
cal in- and off-channel problems. In-channel projects that reposition or
import LoD (such as Project 2448) can provide innediate stabil ization benefitsfor eroded stream beds and banks, and can improve the habitat dlversity.
These projects do not r€quire extensive deslgns, although high capital costs
can be incurred l{hen sufficiently large LoD must be brought to the project
site.

off-channel inproyements such as retrofit ng existing onslte detention ponos
to maximlze water quality i[provement, constructing biofiltration swales,
revegetating streams'lde corridors, and implementing best management practices,
are near-term actions. ihese improvements along witfi in-channel stabi I iza-ti0n' large stream buffers, and rural zoning in the East Branch Hylebos ravinewill increase the likelihood of retain'lng the stream stability and salmonid
resource in thi s sub-basin.
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The East Branch ravjne has been identified as an area with high qual ity fish
habitat. It 1s located downstream from heavily urbanizing areas, thus making
it highly susceptible to acute, highly toxic pollutlon events resulting from
accidental or intentional lnputs of pollutants. Such events are unlikely to
be detected with normal sampling programs because of their infrequent
occurrence, nevertheless. they can result in serious harm to the aquatic
biota. In addition, these events may result in significant contribution of
contaminant accumulation in 0rganic tissues and sediments. A blomonltorlng
program (EH-4) would document these events and provide a measure of severity
0f the problem. This program would be ideal for implementation by a Stream
Steward (Bl,f-38) and for utilization of volunteers ln regular monltoring and
maintenance of the fish. Biomonltoring of this stream reach is proposed as
part 0f the overalI plan to ensure its continued usefulness as high qual ity
habitat for producti0n of salmonlds.

Both flow reduction and physical improvements to the stream system are
necessary t0 address existing and future problems withln the sub-basin. These
efforts, compl imented with stream corrldor regulations (EH-2 and EH-3), are
necessary t0 protect the significant resource areas in East Branch Hylebos
Creek.
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4.3 NORTH LO}|ER PUGET SOUNI)

Introductlon

The North Lower Puget Sound sub-basin (Figure 4.3.1) occupies a relatively
narrow strip of land between I-5 and Puget Sound. Its drainage is dominated
by Mcsorley Creek, whose two branches (trtbutaries 0381 and 0382) originate jn
an upland wetland and then incise sharply through till deposits on their paths
to the Sound. Woodnont Creek (tributary 0383) fol lows a similar, but much
shorter, path.

Land use here is presently dominated by high-density slngle-family
development, with signlflcant undeveloped land only along Iower l,lcSorl ey Creek
in Saltwater State Park and around the large wetland (Lower puget Sound
Wetland 2) at the head of tributary 0381. The l,,li dway Landfil I lies 1n the
upper headwaters of tributary 0382.

FIows in the sub-basin show an erratic pattern of future increases. Changes
are greatest at the headr/aters of Mcsorley Creek (0381) and in tributary 03gZjust above lts confluence with the maln stem. In this area, increases bf more
than 50 percent are typical , assumlng build-out condifions without onsite
detenti0n. Elsewhere, increases are less but stlll locally substantial, par-
ticularly through the State Park. In contrast, existing flows already reilect
tr.ro- to four-fold increases ovef forested condi ons.

Water quallty data in this sub-basin are available only for Mcsorley Creek.
FecaI c0liforms, total nutrients, and metals alI show high levels during
storm-event sampl ing, reflecting the impacts of upstream land use. The
marglnal fish habitat in the sub-basin that still remains is restricted to
Mcsorley Creek, from the State Park upstream to SR 99 on trlbutary 0381. Anintertidal wetland, an LSRA, lies at the mouth of this creek.

The limited size of the sub-basin has generated only a small number of
significant surface-water problems. All problems are associated with Mcsorley
Creek (Figure 4.3.2), particularly high flows tn its two tributaries. Two
problems lie ln the upper sub-basin; the third, floodlng and sedimentation at
the mouth 0f the creek, reflects the downstream consequences of upstream
development. This stream channel was prone to sedimentation and iloocltng at
the mouth ln an undeveloped state. The s jgn jf ,icance of the dovJnstream
problems are heightened by Iand uses adJacent to the stream channel. Those
problems that do not pose hazardous conditions are not addressed by the recom-
mendations belotv, but they are noted in the Current and Future Conditions
Report (Klng Coqlty, 1990a) and in the finat ltsting of idenilfied problems
(King County, 1990e). These include all existing and anticipated cbnditions
along Woodmont Creek, the other maJor stream ln this sub-basin.
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Recomendatlons (Flgure 4.3.3)

Regulationl and Programs. Using the basinwide recotmendatlon for onsite
detentlon (Bll-2), flow increases from future development are I imited to Iess
than half of thelr unmitigated values (.|.e., if no onsite detention were
required). In the main stem of Mcsorley Creek, where most of the high-flov,-
related channel instabillty is now occurring, f]ow lncreases are held to
moderate levels and are not substantially lmproved by more restrictive
areawide controls. supplemental onsite detention requirements are therefore
not recoflnended in this sub-basin. In some cases, however, less restrictive
detention may be feasiblc and acceptable.

NS-l Reduced onsite Detentl on

Direct discharge to Puget sound is an acceptable detention alternafive to the
basinsride onsite detentlon standard (Bl{-2) in this sub-basin, where the
discharge can be accomplished after appropriate blofiltration and other water-
qual i ty treatment.

Capltal Improvements. Three proJects are reconmended in this sub-basin,
Ffime-Eto-fim-iETtre impacti oi developnent-inuuieo riov incieisei.'
l. ProJect 3323: S 272nd Street Conveyance Upgrade

Improve conveyance of tributary 0381 across S ZTZnd Street and
Lake Place with enlnrged culverts; retrofit upstream detention
enhanced water-qual r ty control .

Estimated cost: $448,000
Location: Federal l{ay, King County

2. ProJect 3320: 20th Avenue S Conveyance Upgrade

Upgrade trash rack on tributary 0382 at Zoth Avenue S to King County
Deslgn l.{anual standards to avoid future out-of-bank flows; slabillze
revegetate streambanks.

Estimated cost: $38,000
Locati on: oes Mo i nes

3. ProJect 3322: Lower llcsorl ey Creek Sedlment Control

Construct porous ro(;k berm adjacent to lolrer lr{csorl ey Creek to permit
free drainage but to confine out-of-bank coarse sedlment near the stream
and away from devellped areas. Redesign access road crossing to maintain
100-year flow capacity. Reinforce road berm and restrict traffic during
storm events as needed to accofimodate high flow conditions across roadway
and parking area. Prepare habitat enhancement plans for stream channel 

-

on State Park property.

S Star
ponds for
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Estimated cost: $46,000
Location: llashi ngton State Park

Further studles. uncertainties regardlng the deten on of water at the l.,li dwayftdTTn,, and-Tts subsequent dlsctrirge i;to Mcaorley Creek near ttre confluenceof tributarles 0381 and 0382, suggest that further hydrologic analysis rs
needed. Because the Mldway deten on pond was constructed to hold- substantial
volume, this site likely could be easily and successfully retrofltted if sucha result is determined to have significant benefits. opira on of the pond
should fully utilize thls detention volume during large storm events.

1. Project 3321: llldway Detenilon pond Retroflt Study

l{ashington state parks Department and the city of seatile should evaluate
l,lidway detention pond performance and operatibn using final pond
constructi on speci fi cation and con nuous hydrologic model inb; determineoutlet configuratlon to minimize downstream peaks at the moulh of
Mcsorley Creek that now exceed 120 cfs (see also BW-24.3, l,{onitoring
Recoflnendations).

Estimated study cost: $40,000
Location: Kent

Discusslon of Recomnendat I ons, Alterna ves, and Effects

Problems in this sub-basin are largely a result of lncreased flows from
urbanlzatl0n' which in turn travel through a dralnage system nith lit e'intrinsic storage or attenua on. Because the area is largely developed, mostof the problems resist simple, proac ve sorutions. ns a iesitt, the'solu-tions seek to make tolerable the effect of high flows from an alieady devel-
oDed a rea.

Avai lable new detention storage sites of adequate slze in the sub-basin areparticularly I lmlted. Extenslve undeveloped areas are rare and lle mainly lnthe headwater reaches where even extraordinary flow control would have minimaleffect farther downstream. In-addi on, they-are, in large part, occupled byslgnificant or outstanding.veilands (Lower puget sound t{e[lahds !4 and'2) ln-which enhanced stonnh,ater detention iould have significant resource impicts.

Existing detention in the sub-basin ts also very I imited, because most of the
development predates signiftcant onsite detention requirements. oniy wettanu2, wlth natural ltve storage in excess of t()O acre-fdet (King Couniyi igef),provides substantial flow attenuailon. Because of the high itorage-iapaciiyof.that wetland, the upstream flow problems along trlbutaiy o3g1 itrouil ue
addressed vla improved conveyance together rslth in emphasll on xrater-qualitypretreatment to the wetland lnftow (project 3323).

problems of flow control throughout the rest of the sub-basin. Because or
Flooding and sedimentation problems at the mouth of McSorley Cproblems of flow control throughout the rest of the sub-basin.

the
the

Creek refl ect

limitatlons on new detention described aboye, possibly mitigate
adjusted controt from the ti{idway detention poni (proj;ct 33Zt),

ted in part byadjusted contror from the ri{idway detention poni (proj6ct 33ul), so;e-iuiure
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flow increases through Saltwater State Park are likely and the current level
of hiqh flows is inevitable.

Land uses adjacent to the stream channel , hoytever, amplify the severity 0f
those flow increases. Park activity is located directly on the alluvlal fan
that the stream has conscructed during past high flows, and that the flow will
continue to construct during future events. The recofinendations for this area
(Project 3322) therefore acknowledge the future water and sediment regimes and
seek to minlmlze their impact.

other measures would also have beneficial effect. The recomnended habltat
enhancement plans, particularly ln the lower reaches here, would have multiple
benefits. These include reducing sediment dellvery to the lower park area'
improving aquatic habitat in lower Mcsorley Creek and the high-quality inter-
tidal wetland and LSRA (Lot er Puget Sound l{etland 71), and improving water
qual ity by reducing flne sediment loads. Constructi0n 0f such improvement
projects, even if piecemeal , would have an lncremental benefit on the lower
system. They provide the only feasible method of reducing the problems that
already befall the lower reaches 0f this sub-basin.
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4.4 CENTRAL LO}IER PUGET SOUND

I ntroductl on

The Central Lower Puget'Sound sub-basin dralns upland areas through two major
streams, Redondo Creek (trlbutary 0384) and Cold Creek (tributary 03BE); and a
host of intermlttent channels farther west (Flgure 4.4.1). The upland area is
underlaln by tiII and locally overlain by outuash. The steeper slopes leading
down t0 Puget Sound expose a sequence of older, deeper deposits of past gla-
ciations and lnterglaciations. Moderate erosion of the sandier deposits on
thls slope is cormon along the channels here, as ls landsliding near the con-
tacts between sandy and underlying sllty deposits.

Flows in the sub-basln are predicted to be minlmally
but they are dramatjcally greater now than prior to
and full build out, modeled fl otrs typically increase
percent even without onsite detention. In contrast,
forested and 1987 conditions are typlca'l ly three- or
recurrence i nterval .

increased in the future,
development. Between 1987
by no more than 10 to 20
the di fferences between
four-fold for a given

llater-quallty condltions ln this basin affect both streams and lakes.
observed high concentrations of fecal coliforms, metals, ,and total suspended
solids stem from hlgh-density development, numerous arterial roads and two
state highways, and a norr-abandoned petrochemical disposal slte. The mouth of
Redondo Creek, in particular, was rated the single worst water-quality site of
any in the Hylebos and Lower Puget Sound basins durlng the 1989-1990 storm
season sampling program. tlater here discharges lnto Lotrer Puget Sound l{e and
61, a number-one rated intertidal wetland and an LSRA. Degraded watef qualjty
at this site is particularly problematic.

Surface-water problems here are numerous but most are not severe, reflec ng
the llmlted extent of the dralnage system and the substanilal alterations that
have already occurred to many of the streams. The habltat value of this sub-
basin ls also rather low. Significant problems, therefore, are few in numbef
(Figure 4.4.21 . Those problems that do not pose hazardous condltions are not
addressed by the recomendatlons below. They are noted in both the Current
and Future Conditions Report (Klng County, 1990a) and in the final Iisting of
identified problems (Klng County, 1990e). These recormendations also do not
address the recent failure of the Redondo Beach Road Seawal l, caused by wave
acti0n during hlgh winds in Decembef 1990.

Recormendatl ons (Flgure 4.4.3)

Regulatlons and Programs. Because the sub-basin is largely bultt out, onsite
flow control Tor new dEvelopment could be only moderately effective. No
supplemental detention beyond the EaslnrJlde Recomnendation (see Bl,l-2) is
therefore recoflnended. In some cases, however, less restric ve detention mav
be feasible and acceotab le.

4-51



El ERE g;

Eg,3Eg f
$F gil i

z
l/')

F

-

oz
foa
F
ruoD8a FxE

$ o gE;E

i =EgEEEt

; d fi EfrEgg$

FEHElltrat

o
a
o
I
o
o
o
o
a
o
C
a
o
I
o
a
o
t
o
o
o
I
o
o
o
o
o
O
o
a
o
o
a
a

=+ ono

qPs$

@s



E
=-oaUL.=o

$g
UHH

g

i tS5€*u

FieEfifisEEs
H gttlcath 

N

oz
=o
U'
F
ul
a
=o-
E
uJ

=o

:i<
rfF
9,=
6t Uliio

a
o
o
a
o
o
a
o
o
o
o
o
a
O
a
o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

a
z,
f
O
W)

F

A

=+

Sr$

0

\\'^l
'J 

.1 11-

@a



z

r-
lrt

o

rgsrugnry

oz
=o
U'

uJ
(5

o-
E
uJ

=o

t<+tr
s=E llltro

o
o
o
o
o
o
a
o
o
o
o
o
a
I
a
o
o
o
o
o
o
o
o
a
o
a
o
o
a
o
o
o
c
o

=+

rpf$

q>:

@a



o
o
o
o
o
o
a
o
o
o
o
o
a
t
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
a
o

CS-f Reduced onslte Detentlon

Direct discharge to Puget sound is an acceptable detention alterna ve to the
basinwlde onsite detention standard BH-z in this sub-basin where the discharge
can be accomplished after appropriate blofiltration and other water-quallty
treatment.

CS-z Redondo Creek Bi omonl torl ng

In addition to further study of water quality (project 3324), establish
ongoing biomonitorjng program at mouth of Redondo Creek, using fish held in
streamside aquaria to indicate incidents of acute toxicity of the streamflow.

Capltal lfiployements. 0n1y one project in the sub-basin is recomended to
address a significant flooding problem.

1. ProJect 3325: Easter Lake ouilet Improvements.

Regrade lake outlet swale, improve pipe inlet,
needed to prevent excessive lake-leyel rlse and
home.

Estimated cost: $79.000
Locati on: Federal I'lay

and construct berm as
fl oodl ng of retirement

Further StuCles. l',ater-qual tty data suggest that the area tributary to
miiond-d-ffie-rTs contrrbuting i parttcuiirty high concentration oi iotiutantsto. the stream system and thence to puget sound. The petrochemical itsposalslte near the head of the sub-basin may be con nuing to dlscharge froin ttre
subsurface lnto the surface-water system, although the informa on needed to
confirm and address this problem ls beyond the scope of the Basin plan.

l. Project 3324: Redondo Creek taater Quallty Study

In addition to biomonitoring (cs-z), conduct detailed assessment of the
composltion and sources of urban pollutants recognized ln Redondo creek
and develop strategies for thelr removal prlor to discharge into puget
Sound.

Estimated study cost: $22.000
Location: Federal l,l,U

Discusslon of Recomnenda{ I ons, AlternaHves, and Effects

Because of the limlted number of slgnificant surface-water problems recognizedin this sub-basin, recormendations are also I imited in both'scope and efiect.
Lonering the outlet control on Easter Lake (proJect 33zs) will ieduce the
likelihood that local lakeside floodlng, moit racenily observed during the
January 1990 storm. This actlon, honever, will eliminate some of the active
storage in Easter Lake and so increase discharge ,into Cold Creek. This
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downstream channel has already been severely lmpacted by existing
in the basin, with the channel above 5l', Dash Point Road displaying
highly efosive fIows.

devel opment
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The impact of this erosiun, however, is limited by the relatively undeveloped
land surrounding the creek, the low habitat value of the creek ln lts present
condition, and the large number of culverts and other grade controls that
limit the total amount of possible incision. Enhancing detention at Easter
Lake would only slightly mltlgate these problems, because of the lake's posi-
ti0n high in the sub-basin. Any enhancement here, however, would exacerbate
the more irmediate problem of flooding around the lake. Correction of this
increased problem would in turn require some conbination of floodproofing,
berms, 0r relocation. It was Judged lnapproprlately costly for the minimal
downstream benefits s0 achieved. Enhancing the detention capaclty of any
existing detention ponds in the upper basln was also considered. However,
facilities are nearly non-existent, and their potential addltlonal storage
volume is trivial in comparison to the mlnlmum requlrements for effectiveness.

The recdflnendations for additional study of Redondo Creek water quality
(Project 3324) and for biomonitoring (CS-2) reflect the severjty of the
existing problem, the resource value of the downstream receiving naters, and
the difficulty of identifying all pollutant sources and potential solutions in
the limited time and scope 0f this Basin Plan. During the 1940s and 1950s,
waste oil was dumped into an old gravel plt near the head of this t.ibutary,
whlch has slnce been converted to a park (Sacajawea). The State Department of
Ecology conducted a prellminary assessment of the slte ltself ln 1988; some
testing of groundwater wells at some dlstance from the site in 1989 showed no
contaminants. As a result, the contrlbution of the dump to contaminants
observed during the 1989-1990 storm event sampling of Redondo Creek ls pre-
sently unknown. Irrespectlve of ultlmate sources, identification and el imina-
tion of the pol lutants in Redondo Creek which discharge to Puget Sound would
improve habitat conditions for shellfish and other marine species.

Bjomonitoring, however, :an begin prior to study completlon. It nould provide
continuous assessment of acute toxicity of water-qual ity conditions on fish as
the flow enters Puget Sound. Such effects are not likely to be detected with
normal sampllng programs because of their lnfrequent oecurrence. Yet they can
result in seri0us harm t0 the aquatic biota. Biotnonitoring can document the
incidence 0f these events and provide a measure of the severity of the
probl em.
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4.5 SOUTH LO}IER PUGET SOUND

I ntroducti on

The south sub-basin ls the largest ln the Lowef puget sound basin, draining
over 3.5 square miles through Lakota creek (tlibutaries 0386 and oggz) ano
Joes creek (0388 and 0389) (Figure 4.5.1). 'Joes 

creek, ln particular, is ttre
most extensive and complex system in the basin; it also is the least developed
!9 dalgr although that condiilon is changing rapidly. stream habitat value.inthis LSRA is therefore htghest of any of the Lower Fuget sound drainages, but
degradation is accelerating. The tributary area of Lakota creek, in ionirast,'is already almost completery built out. past flow lncreases and stream-
channel alteration here have already eliminated much, though not all, of the
resource value of this stream._ Future changes to this channel are n6t litelyt0 w0rsen condltions appreclably. some opportunities for effective reme-
di at lon do exist.

Land use in the sub-basin ls predominanily established high-density single-family neighborhoods. These developments are concentrated in the -headwaters

of Lakota creek and the east tributary of Joes creek (0399). In contiist, the
lower reaches of both drainages flow through largely r]noevilopecl ravinis; the
headwater area of the west branch of Joes creek (o:-ae1 auove Twin Lakei wasalso llghtly developed as of 1982.

Future flow increases ln^this.sub-basin closely follov, the anticipated patternof future development. 0nly !! the west, where large areas of unieveloiecl
land were still present in 1987, are future flow inireases dramatic. Abovethe confluence r{lth tributary_0389, for example, flows in 03gg are predicted
!9-q9fe than double; conversely, modeled flois in the easterly tribltaiy(0389) change by only about t0 percent.

Based.on the average of all sampling sites, this sub-basin rvas the most
pol luted of any in the 1989-1990 storm event sampring program. y61i1-qual itrconditlons were similar to, but generally more severi Ltran, those observed tnthe Central Lower Puget Sound sub-basin. High fecal coliforms, meiiii,
suspended sollds, and phosphorus were coflnoniy measured. They'probably origi-
nate from the extenslve areas of residential development thro-ugirout itri sur-basin. The streams of thls sub-basin dlscharge dlrbc y into 6umas Bay, an
outstanding intertidal weiland (Lower puget sound }teila-nd 51) and an n6nn.

Significant problems ln this sub-basin are associated with both Lakota and
Joes creeks (Figure !.5.2), l,|ost involve the impact of high rtowi in easityeroded stream channels, which in turn lncrease the sedimenl loads to the
downstream system. In addition, a recurring flooding problem at rwin-lates onthe west branch of Joes creek has worsened significantiy and now affecis
several Iakeside residences. other, less significant pioblems in the sub-
basin that are not addressed by the recormendations below are noted in lnecurrent and Future condilions Report (King county, 1990a) and in ttre'iinallisting of identified problems (Ktng Couniy, l99be).

In tributary 0391A, severe erosion associated with a development project hasrecently deposited considerable volumes of sediment throughbut downs[ream
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reaches and into the intertidal we and (Lower puget sound }{e and l,lumber 1),
an LSRA. It appears that storm flows frdm thls site have also oamagid aculvert crossing. Due to the limited fishery fesource in this tribitary,
however, habitat impacts are arso rimited. According to the prin ciilitia,
these conditions are not-sufficienily severe to be c6nsidered stgniriiintfl oodi ng or habitat problems.

Recomnendations (Flgure 4.5.3)

BFgullllg!'l,gnd p . _Because of.the degree of existing development inthe-sub-basin, supplemental onsite detention requlrements beyond thbse in theBasinwide Recormendations (Bt'l-2) are not parficJtarly erreitl vJ 
-r 

n"moit ur.u,to achieve significant flow reduction. Tirus they aril not reconrnended.'

Two exceptions to thls recomendation are warranted. In the southwestern partof_the sub-basln, in the tributary area to the upper west branch of Joes creek(0388)' supplemental onsite detenlion standards bin netp rnintmtie whii-coutoothen{tse be a future three-ford increase in flows or a'givCn riiqiilniy.conversely, ress restrictive detention standards aojacenl to pugii-5;u"no mavbe feasibl e and acceptable:

SL-l: Supplemental 0nslteDetenilon

In areas tributary to tho inlet of Lorene Lake, the upper Twin Lake(subcatchments J6, J7, lgl ulg the sourhwest pirt of iz or itri iSiF mooerl,apply the stream-protecfion standard (see Bt{-3) to alI new oevei'opire'nl-r norder to mlnimize impacts to Twln Lakds and to'help rimit future ?lo;-increases in lower Joes Creek.

SL-Z: Reduced onslte Detenilon

Dlrect.dischafge qo puget sound is an acceptable detention alternative to theoasrnwroe onsrte detention standard (Bl{-z) ln this sub-basin where thedisgl'9rs9 can be.accomprished after dpproiriate brofirtrifion ;;d-oiii;r water-qual i ty treatment.

SL-3: onslte Detenilon outfalls

The discharge of all onsite systems above the lower canyons of Lakota and Joescreeks.shourd be_tighilined drrecily to the matn crranneii or-io-iliiil iounafol lowinq detention and water-quarity treatment.- Top-of-slope or-iiiesiopedischarge points shourd be avoided, iven into existihg seionii.i.r,inn.ir,
because of the particularly eroslvi tr tstae deposlts here.

SL-4: Low Density Strean protecilon Zoning

The ravine of Iower Joes._creek, an LSRA, should be zoned for rurar development
1!_1.ynlt per 5 acres (Bt{-r) to herp pr6tect this resource area. Thrs low-oensrry area encompasses the ravine ( Rti{ 0.0 to about 0.g, below s 320thstreet) up to the prominent top-of-siope at about an erevaiion oi ioo-ieet.
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SL-5: Strern Corrldor Protectlon

A minimum buffer of 150 feet should be required from the ordinary high water
mark on each side of Joes Creek, tributary 0388 between RM 0.0 and 0:8 (81,,-4).
l'laintenance of intact vegetated stream comidors dominated by large conifer
trees is necessary in this LSRA to promote strearn stabil ity and fish habitat
in the lower reaches. Trees adjacent to streams provide shade, nutrients, ano
holding places for fish during high f1ows. The prefened typei of trees are
conifers based on their capacity to achieve large sizes and resist rot after
the ir death ,

Croita'l lqolovenents. Because of the intensity of existing Iand use and the
paucity of_favorable sites in the sub-basin, regionai detention projects can-
not feasibly reduce existing high flows in the channels here. Iirstead, the
recomnended projects seek to minimize the impacts of these high flows, through
a combination of channel stabil ization, removal of flow restrictions, and
improvements to local conveyance systems,

l. ProJect 3326: East Branch Lakota Creek Channel Stabl1 lzailon and
Conveyance Inprovements

0n upper tributary 0386, relocate sewer line and stabilize channel bank
at Rl,l 0.80-0.90; renove culvert at Rtil 0.85; tightl ine outfall from resi-
dential detention pond at RM 0.95.

Estimated cost: $690,000
Locat i on : Federal lrlay

2. ProJect 3327: Iest Branch Lakota Creek Channel Stablllzailon and
Conveyance Improvement

0n_tributary 0387 adjacent to Sll Dash Point Road and Decatur High School ,relocate sewer line, bioengineer bank stabil ity, and install stilling
pool to dissipate flow energy, to protect channel banks adjacent to
SR 509 and upstream sewer line, to minimize sediment de1 ivery downstrean,
and to improve now-marginal aquat'ic habitat for fish usage.

Estimated cost: $713,000
Locati on: Federal llay

3. ProJect 3328: llaln Sten Lakotr Creek Channel Stabtllzailon

0n_'lower tributary 0386, place bank armor, LOD, and revegetate to reduce
existing channel erosion and downstream deposition.

Estimated cost: $129,000
Location: Federal llay
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5.

4. ProJect 3332: Upper Lakota Creek pond Retrofit

At the head of tributary 0382 near St{ 336th Street and Zsth place Slt,retrofit existing failed infiltration pond to function as non-infiltra-tive detention facility. Floodproof adjacent parkway Apartments as
needed with berm to prevent future floodlng.

Estimated cost: 9354,000
Locatl on: Federal l{ay

ProJect 3330: Twln Lakes overflow plpellne

99n:!ly9t overflow.pipeline from lorver lake tnto conveyance system across
5l,| 320th street and thence lnto I oi{er Joes Creek., to maximum iake-levelrlse and prevent flooding of houses. ti{itigate modest flow increases to
lower Joes creek with downstream detention storage in driving range and
channel stabiIlzation (Project 3329).

Estimated cost: $842,000
Location: Federal l{ay

ProJect 3331: Ollmpic Vlew Park Channel Improvments

Reconstruct inlet to culvert beneath sl{ 325th street on trrbutary 0389with benn and overflow svrale to increase conveyance capacity and to ayoldfloodlng of adjacent houses. Add channel roughness to'dissipate eneigy0f high flows and help llmit channel lncision: Remove trash.

Estimated costr $135,000
Location: Federal l'lay

ProJect 3329: Lorrer Joes Creek Channel Stablllzailon and Habltat
Improvement

Place very_large.logs and whole trees ln channel to protect eroding
banks' minlmize downcutting, and improve fish habitai ln ttre t owe r6ostmile of tributary 0388 (see also Blt-25).

Estimated cost: $491,000
Location: Federal l{ay
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6.

7.

Dlscusslon of RecomEndatlons, AlternaHves, and Effects

Although most of the problemg iden fied in thls sub-basin are a result ofhigh flows from past (and some future) development, reduction of those fl oresis particularly difficult. Even though these'flowi are unacceptably hrgh,
recormended actions seek to stabil lze the channels and lmprove'conv-eyinie,
because. no feasib'le opportuni es remain ln the sub-basin'to signifiian y
reduce those discharges.

The two branches of Lakota creek {tributarles 0386 and 0397) demonstrate thisdifficulty. 0n the east branch (0386), hydrologic modeling'of ttre proposeO
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Lakota |,,etland Regional Detentlon Pond shows the facil ity provldes som€ pro-
tection t0 the adjacent playing f ie]ds, and ls effective under 1987 land use,
with fl0w reductions of about 50 percent at Sl.l Dash Point Road. Under future
land use, up to 30 percent flow control is provided but only for relatlvely
frequent storm events. In both cases, the pond's effectiveness ls diminished
by new inflows from developed areas farther downstream. As a regult, this
pond only addresses a problem whose prlority is below that of other ranked
problems. Therefore, alihough aspects of this proJect may be pursued indepen-
dent of the Basin Plan, it does not appear on the list of capital proJects.
Even if the pond were built, an additional detention volume of about 40 acre-
feet in the tributary area downstream of its outlet would be needed to achieve
flow control downstream to the confluence of tributary 0387 under existing
conditions. In this a I ready-deve I oped area, potential sites could achieve
only a small fraction of this need. Even with the limited benefit of the oro-
posed pond, the drainage system between the wetland and Sl{ Dash polnt Road
requires upgrading because lt ls prone to blockage and requires high main-
tenance. If a blockage were to occur, Sl{ Dash point Road could be flooded
during a relatively small event because the runoff would be forced across the
park then ovef the highway.

To reduce the potential for ballfield flooding, rapidly dralnlng fill material
could be placed to raise the fields. This improvement, together wlth place-
ment of the existing outlet with a structure that resists clogging and
constructing a secondary overflow channel , would reduce the likellhood that
the fields would be flooded or that St{ Dash Point Road could flood under
future conditions. These proJects can be carried out as part of parks im-
provement or drainage maintenance duties.

The west branch of Lakotd Creek (0387) is even more severely constralned for
regional detention facilities. storage needs for flovr control exceed 40 acre-
feet but available sjtes of any size are almost completely nonexlstent. Lake
Ponce de Leon, for example, provides less than a single aCre-foot of 'l lve(i.e. usabl e) storage.

Tightlines were also considered for these channels to reduce in-channel f'lows.
0n both branches, they were judged excessively cosily (over 6,000 feet of pipe
would be needed) for the level of protection so achleved.

|rork on the east and t,est branch Lakota Creek projects
order to ease the fundlng requirements. The breakdown
fol I ows:

East (Project 3326)

Relocate sewer llnei widen and stabillze channel = 9539,000
Remove channel crossing berm = $ ZS,OOO
Retrofit & tlghtline outlet of onsite
detentton facilities . $teS,OOO

could be phased in
of el ements ls as

a.
b.
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a.
h

Hest (Project 3327)

Relocate sewer Iine; wlden and stabil ize channel = $550,000Modify high schoot parking lot;
control runoff from SR 509 = $1O:,OOO
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Regional detention facilifies and tigh ines were also considered on the twobranches of Joes creek (tributaries 0389 and 0389). Tighiline optionil eiil,erparalleling the existing channels or descending oirectt! to lugei souni rromthe.head of Lorene Lake, were abandoned on the-basls of iniilai cost eitimatesof $2 million or more and the availability of equally efrective iiiernitives.
Regional detention on tributary.o38g would requfre siorage in ine Counly parr
of about 40 acre-feet, an amount that .ts physfcally unaviitaUte.

Regional detention on upper trlbutary 03gg is a more complex option, becauseTwin Lakes.are. arready providing sone degree of flow attlnuatibn. ireientty,
they provide about 20 acre-feet of .live storage, an amount that has not provedfully adequate for attenuation of deve I opment: I nc reased frows downstieam
(hvg!'olgsic modeling suggests that up to'2.5 times that volume would bi neeoeoln the future).

Increaslng the storage . capac I ty of the lakes to lmprove doh,nstream condltionscould occur by either increasing high-flow or decrbasing tow-flow tiit-tevets.Increasing Iake levels would_worsen an existing and morl hazardous piJur.m,
namely lakeside. flooding. Floodprooflng of the affected structuris'ana roao_
ways was evaluated and rejected because particularly unfavorable topogiaphy
renders such measures infeasible. oecreasing low-flow lake levels io-providestoflnwater storage would annual Iy expose the-lake bottom between Novim6er anoJanuary and impact exisffng lakeside uses. Thls approach could also requiresigniflcant dredging,. incurring substanttal ty greatbr costs and impicis.
However, annual rowering of lake. levers may_imfrove water quiritv [v-iimouingnutri ent-ri ch bottom watcrs (Cooke, et al ,- 19gb). potenfial tut-ure- fiowincreases can be Iimited by supplemental onsite'detention ln the largeiy unoe_veloped upstream basin. However, signiflcant land-use cttangei"haue'iiil.oy
occurred since the model base year of lggz; some of that polential fiow reduc_ti0n.has already been Iost. Furthermore, ihat acilon oy itseii ian oniy notdconditions to their present, problematic level.

In contrast, lmproved conveyance through the lakes area reduces flooding butals0.reduces rive storage. Repracemeni storage downstream, sritr as-in"tneorlvlng range Just north of st{ 320th street, provides only a tenth or less ofthe total detention needs of the tributary irba. It ls a recomended com-ponent 0f t,his project but by itself ts n-ot fuily effective. toseinJr-witn
enhanced onsite detention upstream of Twin Lakes-(see St_ij, nowEvei, liowincreases in lower Joes creek can be held to aboui ro perciit ovii-i6eilevels.

In. surma ry, achleving meaningful flow reduction on the tributaries of thissub-basln is largely imFossibte or very cos y. Even where possiure, in reTwin Lakes area, the f lorv to be controlled on'iy contributes inout oni_third otthe total flow to lower Joes creek. Downstreaft improvenents ao noi Jciur. Asa result of these limitaiions throughout the sub-bisin, existing conuJvin.e
systems need to be upgraded for higher capacity (lrojeits rrzo ino jgi6i.
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stream channels need to be managed to accormodate increasing flows (proJects
3326' 3327' 3328, 3329, and 333r). These actions rerieve tfie identifieA
problems of roadway and residential flooding, under both present and futurecondltions. They also address the existing and projected conditions oi chan-nel instability, presenily affecting all but one (upper trlbutary 03gg) of the
stream segments in the sub-basin. They may ue re{uii^eo by the }lishingtonstate Department of Fisheries as mitigition for cdrtain piojects t..s], rtzgfor 3330). The certainty of successfur channel stauil iziti;n, trowev6r, ts
lower.than for ponds and pipes because the effects of local uint froieition,fl0w diversion, and enhanced channel roughness cannot be precisely modeled.
Addit'lonal. site-specific design will be needed in all such cases io aiiermlnethe best strategy of treatment. Follow-up monitorlng and maintenanci oi arr
channel stabil ization proJects will be mandatory.
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4.6 PRIORITY MT{KIilG OF CAPITAL I}IPROVEIIEI{T PRT'JECTS

The 33 capital improvement projects and numerous programs, regulations, and
studies recommended in Chapter 4 are intended to be implemented in several
jurisdictions throughout the p1 anning area. During the approval process, the
City or County Councils in each of these entities will determine an acceptable
order for implementation of the projects that the jurisdiction is responsible
for, and the means by which these projects will be funded. To provide some
guidance for that process, this section suggests a general approach to con-
sidering the priority of Plan CIPs bEsed on the criteria discussed in Chapter
2.4. The suggestions for priorities to correct existing problems also should be
vjewed in context with the basinwide reconmendations in Chapter 3, Implementa-
tion of these basjnwide reconmendations should begin immediately to prevent
further degradation of the systems while steps are being taken to implement the
corrective CIPs.

There are two general approaches for ranking and implementing priority CIPs.
One approach is to list priorities to enable projects to be implemented con-
secutively over perhaps several decades. Historically, entities have inple-
mented CIPs using this approach. The result has been improvement jn some
reaches; however, because of delays in implementing the other listed projects,
systemwide deterioration has continued to take p1 ace. The second approach is to
rank CIPs in groups of projects which can be implemented simultaneously to pro-
vide systemwide benefits. This iatter nethod is 1ike1y preferable for
addressing conditions in the Hylebos Creek and Lower Puget Sound basins because
of the extent of systemwide failures that have taken p1ace, and wiil continue to
occur without timely and simultaneous implementation of several mitigation
actions (CIPs and nonstructural reconmendations,)

In general , most of the deterioration in the basins results from high volume and
high velocity storm flows which have overwhelmed the capacity of stream chan-
ne1s, culverts, and drainage ditches and caused flooding and habitat degrada-
tion. The conventional approach to these problems has been to focus CIP
expenditures on the damaged downstream reaches by using channel hardening pro-
jects, such as extensive rip rap. The expected result is to minimize local ized
flooding and reduce streambank erosion. Such an effort, however, would be
counter-product i ve in these basins, Such projects tend to displace the existing
problems to more downstream locations, to adversely affect aquatic habitat, and
to be of limited value in reducing the overall volume of water in the system.
In contrast, if upstream regional detention facilities are implemented first,
they help to solve the root cause of the downstream problems. These upstrean
facilities can capture the bulk of the storm flows, meter the discharge
downstream at stream stabilizing levels, and thereby reduce the stress placed on
the entire system from the excessive flows.

It is recommended that the first group of priority projects should inciude
implementation of regional detention ponds to control cument flows (Criteria la
and 3) and to ninimize downstream effects on Regionally Significant Resource
Areas (RSRAS) and Locally Significant Resource Areas (LSMs) (Criteria 2 and
4c). In King County, for example, this would mean the first priority projects
would include the S 360th Street Regional Pond (Project 2442) and the SR 16l
Regional Pond (Project 2442). Implementation of these two facilities would
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contr0l current downstream fl00ding in the East Branch Hylebos Creek and would
protect the ravlne designated as a RSRA in the lower part of this sub-basin.
Similarly, in Federal }{ay the same criteria would be met lf the following pro-
jects were given the highest pri0rity: the Panther Lake Enhanced Detention
(Project 2430); the three ponds recotrmended in the vlclnity of S 335th Stre
(Projects 2435, ?426, and ?437); the Twln Lakes overflow Pipeline (project
3330): and the UoDer Lakota Creek Pond Retrofit (Proiect 3332'l . The Citv

the three ponds recotrmended in the vlclnity of S 335th Street
?426, and ?437); the Twln Lakes overflow Pipeline (Project(Projects 2435, ?426, and ?437); the Twln Lakes overflow Pipeline (project

3330); and the Upper Lakota Creek Pond Retrofit (ProJect 3332). The City of
Seattle Midnay Detention Pond Retrofit Study (ProJect 3321) would merit early) would merit early
implementation under the same criteria.

the S 320th Stomwater System Design Study

once flow controls are in place, a second set of priorlty projects can focus on
problems in specific reaches. 0f partlcular importance in this category are
stream stabllization proJects. These projects are a necessary follow-up to flow
control projects. Stream stabilization projects reduce instream eroslon,
thefely improving habitat in RSRA5 and LSRAs; minimize the sediment transport
that fills downstream reaches and contributes to local ized flooding; and limit
the amount of sediment that is available to blnd with pollutants and remai n in
the system (Criteria 2, 3b and c, and 4c). other CIps ln this group lnclude
conveyance upgrades to minimize local flooding of structures and roads
(Cri terion la) .

In King County, reach-speciflc projects would include.channel stabilization on
East Branch Hylebos Creek (Projects 2445 and ?448); SR 16l Conveyance Upgrade
(Project 2444); and Lower ilcsorley Creek Sediment Control and Habttat
Ioprovements (Project 3322). ProJects whlch fall into thls category ln Federal
l{ay lnclude the channel stabil izatlon and habitat improvements ln the Iest
Branch Hylebos, Lower Joes Creek, and Lakota Creek (proJects 2433, 3329, 3326,
3327'- and 3329, respectively); and conveyance upgrades on S 356th Street and S
272nd Street (Project 243? and 3323, respecttvely).

Projects such as special studies may be prioritized by en tles accordtng to the
perceived value of the CIP in relatlon to the appl lcable criteria. For example,

another high pri0r'lty CIP. The S 336th Street Improper Storm Sewer Hookup'Study

om ater System Design Study (ProJect 2450), may be considered aproject due to the severlty of flooding problems on S 320th Strehigh prlortty project due to the severtty of flooding problems on S 320th Street
(Criterion 1). other proJects may be ranked hlgh due to thelr relationship to
another high pri0r'lty cIP. The s 336th street Improper storm sewer Hookup study
may be considered a hlgh priority project, for example, because tmprovemehts
made as a result of this study can help the effectiveness of the water quality
facilities in the S 336tn Detention Pond and the S 336th Street }|eiland
Restoration projects (Criterlon 4c.). Biomonltoring projects ln Spring
and |{est Hylebos Wetland, East Branch Hylebos Ravine, and Redondo Creel
(Projects WHL-7, EH-4, and CS-z, respectlvely) however, may have lower
and could be delayed until after regional detention ponds and nonpoint
control s have been lmplemented.

Valley

pri ori ty
50urce

4-77



Chapter 5

Basin Overview
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CIIAPTER 5: BASIN OVERVIEW

5.0 INTRODUCTION

This_chapter surmarizes pertinent informa on regarding current and futurecondltions in the Hylebos creek and Lower puget Sound basins. The information
has been used to determine the slgnificant pioblems idenilfied in this plan
and t0 recomend effective and environmentally sound solutions. Topics dls-
cussed are land.use, geology, groundwater, stieam erosion and deposition,
hydrology, flooding, water qual ity, and habitat in these baslns.' A moredetailed discussion of these subjects can be found ln the Hylebos creek anct
Lower Puget Sound Current and Future Conditions Report (Kin-g County, tSSOal.

J-l



5.1 LAND USE TRENOS

since_the. 1950s, population growth has increased in the planning area morerapidly than most other cormunities 'ln King county. This,is paiticularly truein Federal |,lay. Through the r980s growth was expiosive, rncrbasing by almost
20,000 to a total current population estimated at gO.OOO. Most of-th6 smaller
cormunities in the basins also-grew quickly during this period. By the year
2020' population in this area is expected to cl imb to an est imatea- rs+, ooo
(King County Planning Division, 1989).

The several state highways crossing the planning area \{ere domlnant factors instimulating growth and the curfent Iand-use patierns in the basins. Thesepatterns are strongly related to the quality and quantity of surface water lnthe basins. This is particularly the case in the.Hylebo! creek basin which
receives storm flows from I-5, sR 18, sR 99, and sR 16l. l,lost of the comer-cial and industrial uses in the basins have been located on or near thesehighways. These land uses tend to generate more stonnwater runoff than resl-dential uses. Thus, the.combination of impervlous surfaces on the hlghways,
together with the col I ecti ve .effects of this parilcular land-use pattErn,-hive
been significant factors leading to the present degraded conditioh of Hyiebos
Creek.

Current Land Use

A computer simulation model was used to determlne current and future f I oivsanalyzed in this report. Analysis of the basin began in 19gg basad on a modelthat uses 1987 rand-use patterns as current condltions and the 19g6 King
County Federal-l,,ay Comunity plan and Area Zoning (Ktng County Fiinninq'Division, 1986) for future conditions. The following iiscussion ueiciiues u,ecurrent and future land use patterns used in thls anilysls. This descrlp onincludes the jurisdictions in plerce county for purposEs of fully iharac-tertzing the planni.ng area; however, onry irows tn the xing couniy porlion orthe basins were modeled. A detailed distusslon of modeled stonn*itli ilows tsin Section 5.3, Hydrol ogy.

The 1987 current land use.analyzed ln-the computer model for the planning areais displayed in Figure 5.1.1. This figure shbws that the most triirriy inten-sive cormercial uses in the basins are located in mid-upper and t{6st-Branch
Hylebos.Creek in proxlmity to I-5, SR 99, SR ldl, and S'32oth Street. High_intensity development has_almost 90 percent site coverage by extensive imper-vi0us surfaces including. highways,-parking lots, anO UuitUiirgs that generite'large volumes of stomwater and pollutanti compared to other-uses. 0iharhighly intensive use areds include portions of'the sR 99 corridoi-tnii"orarninto cold' Redondo' l,roodmont, and Mcsorley creeks, and scattered tocittons
elsewhere throughout the Loh,er puget Sound basln.

Much of the moderate and htgh-denslty single and multifamily resldenilal
development (more than 3 units per acre and 25 to 60 perceni site coveiage) isin the_Lower^Puget sound basin on the plateau, generaily east of sR 509: Inthe Hylebos creek basin, pockets of hrgh-density single--famlry residential
uses are concentrated in the northern and westein paits of thi llest Branch.
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Figure 5.1.1

.1987 Land Use/Land Cover

Basin Boundary
l--.-l Wettands

Streams & Lakes
[---l Incorporated Area

I Commercial/lmpervious

f Multifamily

l---l High Density Single Family

f___l Rural/Undeveloped Land Use

- Subcatchments outside of model area show land
use as of 5-85. Land uses shown have been
generalized.
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These uses are also clustered in the vicinity of lr{1lton and adjacent to lakes
and maJor roads in East Branch and Lower Hylebos Creek sub-basins.

The remainder of the planning area is ln low-density residential and other lowintensity uses (fewer than 3 units per acre and less than 25 percent site
coverage) such as agrlculture, forest, or grassland. Because these uses
generate less storflNater per acre, they help to buffer many of the sensltive
areas in the basins from more stoflmater damage. These areas include the
steep slopes along the Puget sound bluffs and stream corfldors tributary to
Puget Sound, major wetland systems in the mid- and lower reaches of l{esr
Branch Hylebos Creek, that provide prlmarily fish and wildlife habttat, andportions of the middle and lower reaches of East Branch Hylebos creek ihat
al so support salnonid habitat.

Future Land Use

Il 1989, King County adopted the-Federat l'lay Coflnunity plan and Area Zoning.
The future land-use map for modellng the basin was patterned after this plin.It was intended to be periodical ly updated as conditions changed. The future
land-use patterns in the basin model were intended to represeit maximum built-
out conditions. Thts 1986 plan map was modified to proJdct the most lntensive
land-use patterns that could reasonably be expected according to all the plans
and zoning maps available for the basins. The storm ftows pioJecte<t undeifuture Iand use therefore represent the ',worst case', conditioni.

The 1986 Plan relnforced most of the current land-use patterns already inplace. To a great extent, singre-family residential aieas were maintiineo.
Low-density residential uses were planncd for the sensitive areas in the lower
reaches of Hylebos creek and on the puget sound bluffs. Existing cmnercial ,industrial , office park, and multifamily use areas were expanded'and new Ioca-tions for these uses were planned, primarily in the mlddle'and uppei portionsof the Hylebos Creek basln.

Accordi!g to this 1986 plan, the unlncorporated Klng county porilon of thebasin (East_Branch Hvlebos, Hoodmont, and Redondo cieeks) ioirtu continui to
develop in low to hlgh single-famlly residential densltiis. The plan iisoprojected a combination of manufacturing park, in the upper part ot iait
Branch Hylebos creek in the vicinity of the wiyerhaeuse'r' corilorate cimpus, anoa range of lot'{- t0 hlgh-density residential uses in the remainder of tiris sub-basin. A portion of the pranning area that drarns into l,rcsorrey creei, withinKent and Des l,loines, is expected to continue to be cormerciatty aeveioieo
along sR 99, while low to high density single-family restdentiil uses ii"antlclpated to the east and west of this corridor (0tty ot Des trtoinis,-i9at;.
In February 1990, the City of Federal }tay adopted.the Federal Way
comprehensive Plan. Thls plan modlfied itre tbge county pran som-ewtrat uyreduclng multifamily and conmerc'ial uses ln the westerir porilon or the itty.
However, the generar deveropment pattern, projecting the'most inieniive-ure
areas in l'lest Branch Hytebos creek, is simitai to tie 1986 couniy pian.
Figure 5.1.2 represents the future Iand-use map for the ptanninq-arei.' tt tsa composlte of the 1986 county plan, which governs unincbrporatdd areas anothe 1990 Federal l'|ay Plan that regulates lniorporated Fedei^al l'lay.
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l'llthin Pierce county, it is anticipated that the port of Tacoma wlll continueto develop with heavy cormercial and industrial uses on corrnencement Bav andIts watenays. The trend away from ex'lsting agricultural uses toward hiavy
cormercial and industrial uses along the I-5 corridor in Fife, l.{ilton, and
Tacoma is also expected io continue. 0n the eastern plateau,-above the Lower
Hylebos.creek valtey, land use in l,lilton and unincorpbrated iierce county is
expected to remain prlmarily in connercial uses along sR 16l and in low--to
mode rate-den s i ty residential uses outslde this corrldor. The low-densityresidential area on the west plateau ln Flfe Helghts ls expected to become amixed low- to mode rate-den s i ty residential area in the futirre (pierci-county,
1964).
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Figure 5.1 .2

Future Land Use
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Streams & Lakes
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l----l High Density Single FamilY

l----l Medium/Low Density Single Family

[----l Ru ral/UndeveloPed Land Use

[--l Land Use Not Shown

Sources:City ol Federal Way Comprehensive
Plan. King County Basin Planning
Future Land Use MaPS

Note: Land uses shown have been generallzed
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5.2 GEOLOGY, GROUNDWATER, AND STREN,I CHANNEL EROSIOI,I AND DEPOSITIO}I

GEOLOGY

Introduction

The Hylebos creek and Lower Puget sound basins encompass a variety of geologic
terrains. These terrains drama cally influence patterns of surfice-wirer
runoff, groundwater florr, and hillslope stabil ity. Long an area of llmltedpopulation and development activity, rapid growth in tha last two decades has
resulted in lncreased concern for the impacts of that development on the land
and the constraints that-are in turn lmposed on human activity. This geologic
infonflation, surmarized from the basins' Condition Report (King Countyl
1990a)' provides an overvtew and a framework for both uasiiwidE streat'flowpatterns and area-specific hazard evaluation.

Condl tl ons

Ptt{ilqgr?pity. The Hylebos and Lorver puget Sound basins draln an elongated
upland plateau known as the Des tiloines Drift plain, bounded on the weit oy
Puget_Sound, the-east by the Green-puyallup valley, and the south by the
Puyallup River floodplaln and (now-fllled) estuary. Hylebos Creek aralns
south over the surface of_the drift pla.ln, lncising thiough the surface depos_Its to reveal the underlying geologic materlals oniy in the lower reaches of
the East Branch. ln contrast, the Lower puget sound dralnages have carved
rapidly through the llp of the uplands, refiecilng their grCater steepness and
thus greater competence for erosion. llave action-along the shores of poverty
Bay malntalns a steep shoreline bluff In many areas and has probably caused
slgnlficant. steepening of these,basins by bluff retreat, active sinie degla-ciation of the region about 14,000 years ago.

@. Glacler lce orlginattng ln the mountains ofurtrlsh c0tumbia has tnvaded the puget Lowland several times, Ieaving a
discontinuous record of early to late plelstocene glacial and intergTacialperiods (Easterbrook, 1986). The ice was part of [he Cordil leran iEe sheet of
northlrestern North America; it advanced into the Lowland as a broad tongue
referred to as the nPuget lobe', by many authors slnce Bretz (lgl3).
In the.study area, deposlts of at least two and possibly three glaciations areexposed. l,lost yjldespread are those from the most recenl lce adiance andretreat, named the 0vashon" by Armstrong and others (1965) because of par_ticularly good exposures on vashon Island. These dedosit3 uncterlie th! uplandplain, novr truncated by Puget sound to the uest and the Green Rlver val ley tothe east.

The most connon surficial deposlt of vashon age is till, a compact mlxture ofsilt, sand, and gravel deposited at the base of the gtacier. bverlying thetill and covering large .lreas of the southyJestern and south-central ptinning
area are broad areas of recessional outwash. These are mainly sand hno graiet
deposited by rivers emerglng from the margin of the retreating ice. outiash
deposited earller, during advance of the ice sheet, underlies-the ll and is
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present throughout the area. In general , lt is identifled most often ln well
logs; but these advance outwash deposits are well exposed at the ground sur-
face along the northwest- and sou thwest- fac I ng slopes above puget sound and in
the incised valleys of Joes Creek and East Branch Hylebos Creea. At Dumas
Bay, the Vashon advance outwash is exposed at sea level along l.S miles ofcoastline. Thjs exposure is part of a sub-sea-level channel that extends
north through Maury Island and east-central vashon Island (Booth. 1991). and
back 0n to the mainland at point pully (three miles north d,f the stuay'irea;
l.laldron, 1962). In the south, the channel is traced by numerous watei-suppiy
wel I s.

Pre-Vashon glacial advances (also referred to as pre-Fraser advances; see
Figure.5.2.1) are expressed by discontinuous, near-sea-level till exposures
along the shores of Poverty Bay and near li{ilton; a till lens exposed in the
Redondo area at about altitude 150'; and thick, yridespread depoiits of oxi-
dized sand and gravel that apparenily underl ie most if not ali of the plannlng
area at depth. These river-Iain deposits are interpreted here as havlhg aglacial origin because deposits of equivalent coarse texture, mlxed litholo-gies, great thickness, and lateral extent are not being Oepoiited in the
modern (non-glacial) Iandscape but are cofinon througholt s;diments of une-quivocal glacial (namely Vashon) orig,in and age.

This geologic-setting hai.several conseguences for land use, hydrology, and
stream-channel erosion and deposition in the Hylebos creek and- Lower-Fuget
Sound basins. Overall, the deposits form a crude four-element sequenceiIocally thick and permeable deposits of vashon recessional outwash or lce-
contact deposits, .overlying thin and relatively impervious Vashon till,
overlying sand and gravel of either the vashon advance outwash or othei olderglacial outwash, overlying a yet-older mixture of clay or till or other impef-
vious sediment. This sequence results in two particuiarly signlficant con-d'itions for surface water runoff:

. Streams afg yery.erosive where they pass over the sand and grayel
deposits that underl ie the Vashon Il, because of the lack of either
cohesion or coarse sediment 1n that layer; and

" soils are highly infiltrative, resultlng in low or absent surface-waterrunoff' where thick undisturbed deposits of the recessional outwash are
exposed at the grou d surface.
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GROUI{DHATER

Groundwater plays a varjety of roles in the hydro'logic function of the basins.
By definition, groundwater is water that js found in zones of saturated geologic
material beneath the surface. In the non-urbanized parts of the basins,-far -

more of the water fa1 ling as precipitation moves as groundwater rather than as
surface water. That water returns to the surface as springs and seeps, pro-
viding baseflow for perennial streams; it also providei drinking watLr-tb this
rapidly growing area.

Condi ti ons

Although groundwater exists by definition in all saturated geologic materials,it is accessible for water use or discharge to surface-water bodies on)y where
it can move freely through those subsurface deposits. These freely transmitting
deposits are characterized by relatively large pores and are known'as aquifers.
In the Hylebos Creek and Lower Puget Sound area, they are connonly depoiits of
sand and gravel . In contrast, deposits that restrict the movement of ground-
water are called aquitards (if they are moderately restrictive) or aquicludes
(1f they are strongly restrictive). The composition of aquicludes is dominated by si1clay. The 'layering of geologic deposits in these basins has left a vertical
sequence that includes successively deeper aquifers and intervening aquitards
and aqui cl udes.

Although some of the deep aqujfers may be significant for water supply, the
shallower aquifers are particularly important to this basin pian. They are
directly connected to lakes and streams; and to date they have also been the
aquifers most intensively used for water supply.

Two distinctly mapped geologic deposits, which may be partly connected
hydrologically beneath the surface, form the main shallow aquifer zone in this
area. The Vashon advance outwash, found primarily in the vrestern part of the
planning area, and oider sand and gravel , located in the northern and eastern part
of the planning area, compose this zone (see Figure 5.2.1). Both deposits are
capped with relatively impervious till over nost of the area, and so they
are partly isolated from both surface-water contamination and direct recharge.

The Vashon advance outwash is concentrated in an area that extends south and
east from Dumas Bay and Dash Point through the lower East Branch Hylebos Creek
and into the Milton area. It is penetrated by numerous water-supply wells along
its entire length and is commonly known as the "MiIton-Redondo Channel" in the
hydrogeologic literature of the area (Robinson and Noble, 1987), providing
much of Federal I'lay's water supply. Its major surface exposures are limited
to coastal hillsides at the channel's northern end, which locally extend down
to sea level; "windows" through the overlying till along the upper reaches of
tributaries 0388 and 0389; and along the valley r'alls of the East Branch
Hylebos Creek. Elsewhere in this zone, it'is continued but entirely in the
subsurface.

The older sand and gravel deposits are exposed both beneath the Vashon advance
outwash along Hylebos llaterway and directly beneath Vashon till in the Des
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l,loines, Midway, and Redondo areas. Surface exposures are found only along Des
Moines Creek (Just north of the plannlng area) and on hlllsldes and in stieam
valleys above Puget Sound. Excavations nor{ occupied by the Mldway Landfill
also penetrated into this deposit.

Groundwater Recharge

Recharge of aquifers through the overlying Vashon till is enlgmat.ic over the
regi0n as a whole. Measured permeabilities through tiII are typically about
four orders of magnitude (10,000 times) smaller than through outwash
(0lmstead, 1969) and allow recharge of only about one lnch-per month. yet the
broad areal extent of the tlll, and the possibillty that fractures and sandier
zones may allow substantial ly greater recharge rates in more local ized zones,
suggest that this path of groundwater migration may be as, or more, important
than the areas of dlrect surface exposure of aquifers.

other recharge zones are associated with the thinneF, uppermost aquifer that
overl ies the Vashon till, mainly the Vashon recessional outwash. Although
broad afeas of this outyash are exposed on the southern uplands of the Lower
Puget Sound basin, that area is largely covered with road! and houses. As a
result, recharge is probably low. The southern extension of this deposit,
however, forms a falrly discrete channel of thicker deposits through the
Panther Lake area and into the l'lest Branch Hylebos Creek. Although of uncer-
tain importance for the recharge of deeper aquifers used for watei supply,
this deposit has functioned in the past to substantially reduce and locally
e'l iminate the surface-water discharge of the surrounding areas. But the
recent inwashing of flne sediment, probably released from surrounding
construct'l0n activity, has severely reduced the lnfiltration capaclty of this
deposit and thus lncreased the amount of surface-water runoff (see Hydrology
Section).

Effects of llater-Supply Pumping

Quantitative analys'is of groundwater changes, par cularly the impacts of
pumping for drinking-watrr use, is limited by the absence of a groundwater
model for this area. 0nly semi-quantitative methods, averaged over the area
as a whole, are avallable to provide any such information. In addition, some
historlcal information on water yields, water-table levels, and base flows in
streams provide some additional evldence for past and future changes.

There is no consensus on the percentage of groundwater recharge that can be
removed by water-supply pumping before "unacceptable" impacts to surface-water
bodies occur. This uncertalnty reflects our fundamental ignorance on the
quantitative aspects of groundwater movement in this (and, indeed, most)
areas. In particular, monitoring data on withdrarral impacts is very spotty, a
groundwater model to demcnstrate surface-water connections ls not avai lable,
and no analysis 0f surface-water conditions has yet established the framework
for evaluating the consequences of any such impacts.

Relative to other regions, thls basin area has rather good information on both
water balance and pumpinU impacts. Recharge is estimated to vary between 15
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t0 17 inches per year (measured as a water volume of that thickness over the
entire basin area; an undetermjned error factor to this estimate should also
be included). 0f that recharge, about 15 percent was removed by water-supply
pumping in 1977, but about 50 percent is now being extracted. The impacts oi
that increased extraction have been reflected by rvater-table declines of up to
50 feet in an isolated aquifer near Mirror Lake and 10-12 feet in the main
Vashon advance outwash aquifer. In addition, baseflow into Coldbrook Springs
near Redondo (on Cold Creek), probably fed by this aquifer, now has greatly-
reduced dlscharge, once reported as 3.3 cfs but now less than l cfs; and
Hylebos Creek, reported ln 1969 to have a baseflow of 8.5 cfs, showed levels
of only 3 to 5 cfs during the surmer months of gaging in this basin in water
years 1987 and 1988. Equivalent or increased future pumping from the aquifers
in this area are likely to have similar or increasing impacts on the surface-
water bodies in these basins.

STREAII-CHANNEL EROSION AND DEPOSITIOH

Overv l ew

The t0p0graphy and distribution of geologlc deposits imposed on the Hylebos
creek and Lower Puget sound basins by glacial activity have exerted a profound
effect on the pattern and processes of runoff. The central upland plateau
collects water over much of the basin in low-gradient stream channeis. Those
channels of the Hylebos creek basin flow south, followlng one of two distinctpaths. The l'Jest Branch follows the course of a major recesslonal outwash
channel, fonned by outflow from the retrea ng Vashon-age lce sheet. In
contrast, the East Branch drops precipltously off the edge of the upland pla-
teau into a narrow canyon. The drainages of the Lower puget Sound i:asin areslmilar t0 the East Branch Hylebos Creek, ln that their present f'low paths
also drop abruptly off the edge of the plateau.

Trro overriding conditions of the physical channels in the basin are manifest:
most of the natural channels have been heavily impacted by hlgh flows, and
they also show evidence of abundant introduction of fine sediment. The first
condition is particularly well displayed by the flume-like nature of many
channel reaches, where the hydraulic and blologic diversity provided by pools,
bars, and large debrls has largely been stripped away. As a result, ctrahnel
erosion, neighboring hillside eroslon, and downstream deposition of channel-
and culvert-clogging sediment are much higher than nornal. The second con-dition is partly related to the first; channel erosion releases some fine
sediment lnto the downstream system. But upland urban development, par-
tlcularly construction during wet weather, generates far more of thismaterial. These fines not only clog stream-bed sediment, affecfing fish hab,l-tat, but als0 carry po'l lutants off the uplands into and through thi stream
system. As such, they also represent one of the major threati to water.
qual ity in the basin as well.

Stream-Channel Characterl stl cs

The degree of downcutting and lateral erosion found along each of the maJor
stream valleys correlates well with their location and underlying geologic
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deposit. Most of the chdnnels cut into sandy deposits, primarily of the
Vashon advance outwash, 0n their decent from the upland plateau down to Puget
Sound. This deposlt ls iecognlzed here and elsewhere throughout the Lowland
for its ease of erosion, by virtue 0f its relatively fine grain size and mini-
mal cohes lvenes s.

The l.test Branch and Lower Hylebos Creeks are unique among the streams here, in
flowing in a drainage course pre-established by glacial runoff of much greater
magnitude than found in the streams 0f today. The valleJ so created is up t0
one-half mile wide in its lower reaches and is fllled with a mixture of
st ream-depos i ted and lake-deposited sediment; the modern drainage has managed
t0 cut only short and relatively shal low valleys jn local ized areas. As a
result, erodlble older sediments are nowhere exposed along the l'|est Branch or
its tributaries, and the profile of this channel shows no abrupt changes and
few reaches 0f significant steepness.

As a result 0f these characteristics, the channel is intrinslcally less
susceptible t0 erosion and its flow less competent to transport sediment.
Diversion of lts northern headwaters during constructjon of I-5, highly
infiltrative areas in the northwest part of the sub-basln, and modest buf-
fering of peak flows by the llest Hylebos I'letland have further reduced impacts
of basin urbanization to date. The infrequency of significant erosion
problems and presence 0f localIy high-quality aquatic habitat desplte high
peak flows reflect these physical characteristics.

The channels of the North and Central Lower Puget Sound sub-basins (l.lcsorley,
Woodmont, Cold, and Redondo Creeks) flow only in part over steep, sandy depos-
its. In this part of the basln plan area, these deposits are thin, sandwiched
between the Vashon ti'l I above and fine-gfalned sediment below. As a result,
zones of lntensive stream-channel downcuttlng are more I lmlted than in the
neighboring drainages farther west. Hillslope failures associated with these
easily saturated, g roundwate r-pe rch i ng deposlts, however, are rather cofimon.

Changes ln Hydraul lc Geometry

Cross-Sectlon Changes. Uslng the method of comparing measured channel
dlmensions with an "index" or reference discharge permits prediction of future
channel conditions. The HSPF model outputs provide z-year flows under both
1987 and future condltions, a convenient reference discharge; the observed
relatlonshlp between flows and equilibrium channel size is described ln the
Conditions Report (King County, 1990a). In general, future flow increases
wl lI yield increased channel sizes, with more sediment produced from those
channels as a result. For example, flow increases of 1.5- to 2.s-fold, typi-
cal over most of the subcatchments in the East and t{est Branches of Hylebos
Creek under future conditions wlthout mitigation, yield a pred'lcted channel
expansion of 33 to 90 percent over existing conditions.

llhere previous flows are anticipated to increase even more dramatically, the
changes in the channel are even more pronounced. For example, flows from
Panther Lake into the }.lest Hylebos l'letland are predicted to increase almostg-fold under future conditions wlthout mitigation. This would fesult in a
predicted 4.6-fold increase in channel size. Intefestingly. some of this
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channel 
_ 
expansjon appears t9 havg already occurred, probably reflecting

substantial flow increases tn this tributafy since mbdel calibrafion ti rgez.
Based on lts measured stage in 1989, the channel ln this viclnlty appears to
be experiencing flows about twlce what is predicted under 1982 c6naibions. Italso implies that more than half of the total future channel expansion has yetto oc cu r.

using a correlation between bankfull flow parameters and channel erosion
descrlbed in Booth (1990), a threshold value for channel erosion can bi deter_mined. Presently, only a few of the main channel reaches fall under the
threshold and so dlsplay no excessive erosion. These include the lower
reaches of the l{est Branch Hylebos Creek (tributaries OOl3 and 0014), the
undiverted part of trlbutary 0013 on the flat illl uplands, ttre equivalent
segment of tributary 0014 through the l{est Hylebos Heiland, part ot the lower-
most reaches of saltwater creek (0391), parti of Lakota criei< ;ust below its
main confluence (0386), and parts of Joes Cfeek about 0.S milei downstiean of
sl{.320th street (0388). In those reaches, impacted by the Januaiy i99o storm,
subsequent lower flows are anticipated to rebuild and restore a rilatively
undamaged stream channel.

Future flow increases may elimlnate some of thls restora ve ability. Inparticular, without mitlgation the l{est Branch Hylebos creek is preiicted to
change from a "non-erosive. to "erosive" condition oyer an additional 0.6
miles along tributary 0014 in the vlcinity of its confluence, both upstream
and downstream, with tributary 0013. upper 0013 is also predicted tb approach
threshold conditions under future flow conditions rrithout mltigation. None ofthe rrnon-erosive" zones. in the Loyer puget sound drainages chaige fundamen-
tal ly' malnly because the baslns are alieady substantiaily builI out and antl-cipate only moderate future flow increases.-

9llelT:Cl'inrlel Inclslol" Incision differs fron stmple channel expansion byrrs magnitude and by tts relat'lonship to the flows that cause it. l{hereas
increases in the bankfull depth or width reflect a proportional increase in
the flows that form the channel , incision reflects a disequil ibrium entrench-
ment of the channel bed. A "bankfull channel', may still exlst through an
incised reach' but it lies at the bottom of a recen y entrenched raiine or
canyon 0f far greater significance to the system a9 a-whole.

Although adequate erosivity of the f lor{ is one of the necessary condifions for
channel incision, other factors are also necessary. The channil must lack
large organlc debris or sedlment that would otherwise dlssipate some of the
flow energy. The water must flor{ over a substrate that is itself easily
eroded and not cemented (thus excluding, for example, unweathered fill): The
channel must also Iie well above lts "base level", namely the elevation below
rr,hlch_it cannot fall (Puget-sound, for example, or a fixed culvert inlet). If
base level lies neanby, an inclsing stream wlll rapidly reduce its overail
slope as it downcuts, reduclng its erosivity and so limi ng its own furtheractlvity. If' on the other hand, base level is so far downitream that a local
bed lowering does not noticeably change the overall channel slope, further
eros ion wi I I conti nue unabated.

The combination of little irmobile debris, easl ly eroded bed material , and
distant base level, ls achieved along several channel reaches in these basins.
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Most pronounced of these are found along the tributaries of East Branch
Hylebos Creek (0006, 0015, and 0016 below SR 161), where high discharges
flowing over deposits of the Vashon advance outwash have yielded recent
examples of substantial channel incision and knlckpoint migration. Damage
from the January 9, 1990 storm in these tributaries is among the most dramatic
County-wide. Slmilar substrate conditions are Iocated along the drainages of
the South Lower Puget Sound sub-basin, although the proxlmity of puget Sound
reduces the posslbllity of significant downcut ng. yet the valley walls are
also very susceptible to lateral erosion from increased flows, y,lelding
observed problems of sideslope landsliding and bank fal lures that reflect
these physical conditions. Elsewhere, most of the channel lengths of the
Lower Puget Sound dralnages flow over relatively unerodible sediment, and so
thelr associated problems are comparatively Iess despite their greater slopes.

Deposltl0n. Both channel expansion and channel incision yield sediment, t{hich
in turn must come to rest farther downstream in the system. Just as
lncreasing erosivlty and transporting ability are marked by increased flow
depth or slope, so a reductlon in transporting ab ity is caused by reductions
in these parameters. Thc most significant reductions are typlcal Iy in the
slope, and they general ly occur where the overall gradlent of the landscape,
and thus the stream channel flowing over 1t, flattens. 0ver many millennia,
erosi0n and deposjtion tend to "smooth', the stream profile to allow efficient
delivery of the entire sediment load to the mouth of the rtver; but the chan-
nels here in the basln plan area are relatively young and are still strongly
affected by the glacial topography. They are also affected by local consirlc-
tions and backwaters fron bridges and culverts, which tend to focus and so
amplify any reglonal patterns of deposition.

The most profound flattening in the area occurs near the base of the Hylebos
Creek basln, as the East and l{est Branches descend off the t,i ll-covered uoland
plateau onto the late-glaclal lake bed near the County line. Coarse sediinent
is deposited first, followed by progfessively finer materlal as the gradient
drops pr0gressively downstream. The deposition of sediment in thls irea is'inescapable; the amount of sediment so deposited, hor{ever, will depend criti-
cally on the magnltude of erosion by upstream flows. Because of the magnitude
0f upstream erosion, deposition here is presen y notetvorthy not only aaross
these two basins but also Countywide.
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5.3 HYDROLOGY

The hydrology of the Hylebos_and Lower puget Sound basins was analyzed using
the Hydrological Simutation Program-Fortran (HSpF) model (USEPA, 1084). Tha
model was calibrated using two years of concurrent stream'flow and pr6cipita-
tion records collected by the usGS rdithin the basin during the l9g7'ano igga
water years (King county, 1990f). A 39-year record of rainfall collected at
the seattle-Tacoma (sea-Tac) International Airport was used to compute long-
term flows at all sub-catchment points within the basins.

Current (1987) Condi tl ons

Slmulated flows for the current land-use scenario are based on lggT land-use
conditions (also used to callbrate the hydrologic model ). In general , a
l.arger percentage of the land area ln the Lower puget s6und bailn has'been
developed with approximately 30 percent remaining iorested, as compared to the
Hylebos creek basln where over s0 percent of the basin remains undbveloped
under 1987 conditions. Desplte the I ovrer level of overall development in the
West Hylebos sub-bas'ln, the percentage of impervlous surface ln t'he t{est
Branch Hylebos sub-basin is comparable to the percentage of impervious surfacein the Lower Puget Sound baslns. Thls indicates a mucF higher density of
development, where it occurs, in the Hest Hylebos sub-basln.

Flows produced by the continuous HspF modeling over the 3g-year simula onperiod were used to determine return frequencies for peak flows under current
conditions,_using a Log-Pearson Type III analysis (U. S. Water Resources
counci I ' 1977'). Peak flow frequencles at the-ou dt of each stream system are
shown in Table 5.3.1.
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TABLE 5.3.1

MODELED FLOU FREQUENCIES AT STREA}I OUTLETS
UNDER 1987 LAND USE

BASIN

Joes C reek
Lakota Creek
Redondo Creek
Co ld Creek
McSorIey Creek
l'roodnont Creek
East Hyl ebos
l.lest Hy l ebos

94 134
58 81
60 87
38 54

Peak Annual Flow Frequency (CFS)
2 year 10 year 25 year 100 year

15r
92

100

175
106
tt7

61 70
r73 199

48 69 79 93
t07 153

119 193Lzt 189
231 290
227 287
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Future Condltlons

Land use for the future model scenarlo was derived by taking the most dense'land use from: 1) existlng land use,2) existing zoning, 3) the King County
Comprehensive Plan, and 4) the Kjng County Federal I'lay Cormunity plan.

Under bulld-out conditions, approximately 94 percent of the Hylebos Creek
basin will be developed at urban densities. The l.lest Branch Hylebos Creek
tributary area will continue to be composed prjmarily of cormercial and resi-
dential land uses, but the amount of cornercial area wi'l I nearly double over
1987 land use. The East Branch Hylebos Creek tributary area rriII continue to
be dominated by single-famlly residentiat; however, multifamily developmentswjll increase by a factor of ten over 1987 land use and single-family iesiden-tial wlll increase by a factor of 2.5.

In the Lower Puget Sound basin, over g0 percent of the land area is assumed
developed under the future Iand-use condjtion. Increases in land-use density
are not as dramatic as in the Hylebos Creek basin because the Lower puget
Sound area has already approached build out.

Figure 5.3.1 shows the magnitude of peak flow increases between the 19g7 and
future land-use scenarios for each of the modeled creek systems in the basins.
These percentage increases are based on the average of the predicted increasesfor the 2-,5-, f0-, 25-, 50-, and 100-year flows and assumes no mitigation.

Peak flow increases at the basln ou ets range from 10 percent to g() percent.
Large flow lncreases ranging up to elght-fold were computed at some ihterior
subcatchment points, particularly l{H13 and J6. The Hylebos creek tributaries
are predicted to have a much hlgher increase in peak flow than the Lower puget
sound tributarles; a reflection of the relatively undeveloped state of and lhe
higher land-use zoning in the Hylebos Creek basin.

The Hylebos Creek and Lower Puget Sound baslns represent one of the mosr
heavily developed areas relative to unlncorporated areas in King County.
Mitigating existing as well as potential problems identified by-the fulure
land-use modelinq runs require reduclng flows well below the current (19g7)
land-use flow level. slnce many of the stream channels ln the Hyleboi creik
and Lower Puget Sound basins were formed by historic flows when lhe basins
were forested, the stream channel rrill be stable only under a flow regime
similar to what exlsted under forested land-use condltions. To estabiish therelative magnitude and examlne the statistical characteris cs of flows before
development occurred ln the basins, a model run rras performed rvith all devel-
opment densities replaced with forest cover.

Peak flow increases between forested and 1987 conditions range from 65 percent
to over 300 percent at the basln ou ets. Flow increases ranglng up to'400
percent were computed at some interior subcatchment points, with the largest
located ln subcatchments L5 and I'lHn. peak flows from the 1997 land-use con-ditjon are between 60 percent to 80 percent higher than they were under the
forested condition, with the highest flow increases located in the headwaters
where the land use is dominated by cofinercial development. These increases
are stlll much lower than the Lower Puget Sound drainages, whlch have lggT
peak flows that are between 120 percent and 300 percent higher than under
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forested conditions. The high flow increase in Lakota creek (309 percent
higher than under forested,conditlons) is attributable to the-neariy built outstate of the basin under 1982 land use and the high percentage of o-utwashsoils in the basin. conversion of forest cover to trigh-density residential
developments on outwash soils has resulted in particuiarly Iarle flow
i ncreases ln this sub-basin.
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5.4 FLOODING

The occurrence and extent of flooding in the Hylebos and Lower Puget Sound
streams have been severely affected by urbanization. The types of flooding
that may occur in the basins are 1)regional systemlc, 2) local systemic, and
3) local nonsystemlc. Reglonal systemic flooding typically occurs ln flat
broad floodplain areas where a large stream or rlver is the principal source
0f the fl00d waters. The lower portjon of Hylebos Creek from the upper end of
the Hylebos l.|ateruay to the confluence of the East and }.|est Branches experi-
ences this type of regional flooding. The portion of the }{est Branch jn the
vicinity 0f South 373rd Street also has a broad floodplain area that ls
susceptible to regional flooding. Regional flooding is generally the type of
flooding mapped by the Federal Emergency l.lanagement Agency for insurance pur-
poses. The Hylebos Creek and Lower Puget Sound basins within King County are
currently mapped as Zone X. Zone X is considered an ,,area of moderate or
mlnlmal hazard from the principal source of flood in in the area" (Federal
Emergency l.'lanagement Agency, 1987). This designation appl les to areas that
lie outside the mapped 500-year floodplain. In ltght of current basin plan
analyses, the Zone X designation for thls portion of Hylebos Cfeek is obso-
I ete.

New flood analysls of the Pierce County portion of Hylebos Creek is included
in the Stomwater ilaster Plan curfently in preparation by James M. Montgomery
and Assoclates for Pierce County Surface t{ater ilanagement. The final plan is
expected to be available ln the Fall of lggl.

Slgnl flcant Current Condl tl ons

The Hylebos Creek basin has stream reaches that are prone to regional and
local systemic flooding, whereas the Lower Puget Sound basln ls mainly
affllcted by numerous nonsystemic drainage problems. The Hylebos Creek basin
suffered greater property damage and had more signlflcant flooding problems in
the recent fl00d events than the Lower Puget Sound dralnages. In most cases,
fl00dlng durlng the January 1990 storm not only was a result of increased
volumes of water but also was caused by large cobbleg and woody debris
clogging culverts. overall, areas typically plagued by flooding were once
again inundated but to a nuch greater extent. New Iocations of flooding
occurred ln the Twin Lakes area and in the reach between Panther Lake and the
l{est Hylebos l{etland. Since the last maJor storm event, whtch occurred in
1986, the upstream tributary areas of these two locations have had large
amounts of recent deve I opment.

Based on past occurrences and the recent January and November lgg0 storm
events, several locations as slgnlflcant problem areas. The areas, Iocated on
Flgure 5.4.1, are listed below. These problem areas, which are described ln
detail in the Current and Future Condltlons Report (King County, 1990a), are
deemed slgnlflcant because public safety rras Jeopardized and/or considerable
property damage occurred. The numerous locatlons of ponded water in streets
and yards vhere public safety was not significantly affected or property
damage was slight are not enumerated ln thls report.
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Tributary 0006 near I-5
Tributary 0006 at sth Avenue
Tributary 0013 at S 373rd Street
Tributary 00138 at SR 99 near Swindell Road
Tributary 00164 at S 363rd Place
Trlbutary 0013 at 5 359th Street
Tributary 0014 at S 356th Street
Trlbutary 0014C at S 336th Street and SR 99
Tributary 00148 at lst Avenue S
Tributary 00148 at St{ 336th Street
Trlbutary 0388 (Joes Creek) at Lorene Lake and Jeane Lake
Tributary 0389 in olympic View Park
Tributary 0381 ln Salt Hater State Park
Tributary 0381 at S 272nd Street and Star Lake Road
Easter Lake near S 3l2th Street
S 320th Street between SR 99 and 23rd Avenue S
Sl,, 356th Street near l1th Avenue Sll

areas of roadway flooding during the January 1990 storm lnclude:

Tributary 0014 at 5 348th Street near llth Avenue S
Tributary 0006 at SR 161 near S 370th Street
Tributary 0016 at SR 161 near S 368th Street
Tributary 0014C at S 330th Street and 20th Avenue S
Headwater areas of tributaries 0014A and 0014C near S 3uth Street
between 20th and 23rd Avenues S
Trlbutary 0384 at 4th Place S near Redondo Beach
Adelalde Beach along 20th PIace S (no tributary number)
Lake Ponce De Leon near St{ 324th Street and 26th Avenue Sl{
Sl,l 337th Street and 21st Avenue S}{ (malfunctioning cormercial
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i nfi I tration pond)
- Tributary 0016A southnest of the I-5 and S 348th Street interchange

(behtnd Costco )

Previous efforts toward resolvlng flooding problems in the basins include
capital improvement proJects and drainage studies completed by the Slll,l pM&D

and DI Units. Some DI Unit studles are initiated as a result of problems
identified during inspections by Sl,,l.l Facllltles ilaintenance personnel . The
Klng County Roads and Engineerlng Dlvlslon also has several proJects in
pfogress that have drainage design components.

Slgniflcant Future Condl tl ons

Increased flows generated from more intenslve future land use rrill exacerbate
current flooding problems as well as cause floodlng in previously flood-free
areas. A concomltant of increased peak fl orrs is increased frequlncy, causing
flooding to occur more often. Increased flows and ffequencies-wil l- result in
greater amounts of property damage, more ,frequent maintenance, and a higher
risk to public safety. As demonstrated ln the Current and Future Condiiions
Report (King County, 1990a), some existing culverts do not have adequate capa-
cities for the predicted 1987 stream flows, and even fewer culverts iould
accornodate future unmitigated fl ows.
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During the January and November 1990 storms, outflow from Panther Lake
occurred because land-use density in the trlbutary area has increased and also
because of additional tributary area draining to the lake. This observed con-
dition more closely reflects future fl0w modeling, which predicts a 100-year
unmitigated lake outflow of nearly 200 cfs. This predicted increased future
outfl0w from Panther Lake will exacerbate existing floodlng ln downstream
reaches.

Recent land-use changes in the headwaters of Joes Creek caused similar
flooding to the Twin Lakes area (subcatchments J6 and JB) during the January
1990 storm. Because the maJority of the Louer Puget Sound drainages are
substantially built out, the jncrease in flows under future conditions and the
associated damage caused by those flows should be minimal. The exception to
this situation is tlibutary 0388 in the South Lower Puget Sound sub-basin. In
this sub-basin, conversion of forest to urban land uses wiIl substantially
increase flows to Twin Lakes. If remedlal action is not taken, increased
flooding 0f lakeside homes will occur at a greater frequency.

The most dramatic change in flooding condltlons will occur in thoje areas that
under current conditions are flood-free but will experlence over a trro-fold
lncrease in future peak flows. Two areas of concern are the East Eranch
Hylebos Creek (tributary 0016) downstream of North Lake in subcatchments HB
and H10, and a tributary (0015) of the East Branch within subcatchment H2. In
the North Lake area, the two-fold increase reflects relafively small quan-
tltles of flow and thus damage potential is'l lmtted. For example, the
100-year discharge of subcatchment Hlo rrill increase from 17.4 cfs under 19Bz
conditions to 31.9 cfs. Farther downstream along tributary 0016, however,
subcatchment H8 has a lower percentage increase but a much larger dlscharge
for the same event (70.5 cfs and 117.0 cfs, respectively), matnly because of
the conversion of forested areas to urban land uses. Residen al develoDment
currently under construction along tributary 0016 south of SR 18, and exiiting
resldential areas Just upstream of the SR 161 culvert crosslng, could
experience severe flooding if these future flows are not mitigated. Future
overtopplng of SR 161 at the tributary 0015 cutvert crossing ls also expected
t0 occur because of greatly lncreased runoff from subcatchment HZ.
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5.5 TNTER. QUALITY

The stream water quality in the Hylebos creek.and Lower puget sound baslns has
been assigned a class A (Excellent) by the D0E. In generai, the most comnonly
identified beneflclal water uses for this class are flsh and shellflsh migra-ti0n, spawning, rearing and harvesting; domestic, industrial and agricultural
water supply; stock watering; wildlife habitat, prlmary contact reireation;
aesthetic gnioaent, and conmerce and naviga on. In the early lggos, several
water guality studies focused on the eleyated pollutant concenlrationi due to
water quality concerns associated with industrial activities in Hylebos
l{ate rvay.

Metro (1988) rated the baseflow water quality as generally good in the Hylebos
Cfeek and Lower Puget Sound basins. t{ater qualitt during- fdAZ-fSgA appeared
sufficient for support of beneficial uses. Recent Metro-reports desciibe sur-
face waters in the basins as "cool, clear, and well oxygenated and had rela-tively low bacteria levels,, during baseflow conditions (Metro, fggg).
Bacteria levels at the mouths of seven creeks sampled hdd relativel! low bac-terla Ievels, although nltrogen concentrailons were relailvely high- in three
sub-bas i ns.

A supplemental survey of rrater quality conditions conducted by Sl,lil durlng the
development of thls Basin Plan indlcated that durlng storm ev-nts, waterquallty is degraded in most areas of both basins. Figure 5.5.1 hightights thesignificant surface water quality problems observed during this 1969-1590
storm event monitorlng. These problems are identified as significant because
sampl ing results consistently showed pol lutant concentrationi exceeded state
water quality standafds, federal guidelines, or technical criteria for the
p0llutants. identified. The most significant problems identifled in each sub-
basln are I i sted below:
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Sl gnl fl cant Pol I utant Probl em

Metals (Copper, Lead, and zinc)
Nutrients (Ni trogen and Phosphorus)
Pollutant loading to Cormencement Bay
Phosphorus. Copper, fecal bacte ri a
Total suspended sol ids
Fecal bacteria, total suspended sollds,

phosphorus

No lake sanpling was lncluded in thls study. Holrever, l.letro data suggest thatpotentjal eutrophic conditions exist ln panther Lake, Lake Kil larney; Steel
Lake, Mirror Lake, and Lorene and Jeane lakes. Therefore, the need for source
controls of nutrients such as phosphorus exists in these basins.

Sub-Basi n

o l{est Hyl ebos
o East Hy l ebos
o Lower Hyl ebos

" North Lower Puget
o Central Lower Puget
o South Lower Puget
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Slgnlftcant Current tlater Quallty Problems

Several significant yater qual ity issues were identified from the rJater
quality data and infonnation referenced ln the Current and Future Condltions
Analysls (King County, f990a). These issues are noted because they represent
the most serious threats to rrater quality conditions in both baslns.

1. R.elatively high concentrations of heavy metals (e.g., copper, lead, and
zlnc) are transported during storm events from road runoff and automo-
biles to water bodies, partlcularly in the Hylebos Creek basln. Most
notable are the Evergreen Industrial Park, S|{ 320th Street near trjbutary
00148, and below the SeaTac l,lal I areas.

?. Uncontrolled large sediment loads and thelr assoclated contamlnants are
impacting downstream beneflclal uses such as: colmerce and navigation
activitles, stock waterlng, lndustrlal operations (e.9., coollng water),
and flsh and lrlldllfe. Notable problem areas lnclude lower reaches of
both Cold Creek and Lakota Creek, Regency Woods onslte detention ponds
(tflbutary 0016), and the Evergreen Industrial park (trlbutary 0013).

3. Relatively hlgh concentrations of feca'l collforms which exceed contact
recreation standards, partlcularly in the Lower Puget Sound basin, may be
orlglnatlng from sewer line leaks, falling onsjte septic systems, animal
access t0 creeks, and pet wastes. These bacterla are a potential threat
t0 human contact with surface waters and affect recrea onal shellfish
harvesting while contributlng to the decertificafion of comnercial
shellflsh beds in Puget Sound.

4. Relatively hlgh concentrations of nutrients nere observed in several
streams. Potential sources lnclude fertllizers, falllng septic systems,
decomposlng organlc matter from leaves and grass cl ippings, agricultural
runoff, urban street refuse, and atfiospheric deposition. These nutr.lents
may be contributing to obseryed algal blooms in lakes and I olrered oxygen
Ievels in both lakes and streams. Notabl6 areas include: Enchanted
Village Factlity (tributary 0016A); Evergreen Industrial park; the lower
reaches of Cold Creek and Lakota Creek; and tributaries 0016 and 0016A
above SR 16l.

Futur€ l{ater Quallty

There are indications of sater qual ity problems presenily in both basins that
could be exacerbated ln the future. Some baseflow samples showed exlsting low
dissolved oxygen and pH levels. These ryater qual ity constituents, when low,
can create stress levels for salmonids and may, tn combination rrith highpollutant loadg introduced by storm flows, create future Ilmitations for these
fish populations. other potential problems Include increased tufbldtty and
sediment loads from construction actlvlty and instream eroslon from increased
flows; increased concentratlon of metals, solids, and other constituents from
newly urbanlzed areas; increased fecal coliform levels from failing septic
systems, sewer llne leaks, or both; and incfeased runoff from roads, parking
lots, and comnercial areas. The Stilil preliminary sampllng program showed thitall of these water qual lty parameters are elevated now. Any future develop-
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water quality impacts. In this way,
streams, lakes, and wetlands, can be

ment must include mitlgation plans for
the number of beneficial uses of these
i ncreased in the future.
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5.6 HABITAT

The Hylebos Creek system (Figure 5.6.1) is composed of approximately 28 miles
0f streams, five named lakes, and over 30 identified wetlands totaling more
than 250 acres. The basin also contains a number of other small unnamed ponds
and uninventoried wetland areas.

The East Branch Hylebos Creek origlnates at Lake Kil lafney and North Lake on
the northeast border of the basin and flows south and west to the confluence
0f l,lest Branch Hylebos Creek in Plerce County. The orlginal headwaters of the
l,lest Branch were sltuated within a complex of we ands in the vicinity of
S 320th Street and within the l{est Hylebos }letland, whose present approximate
boundaries Iie between S 348th Street, S 356th Street, lst Avenue S, and
SR 99. Altogether, there are 18.5 river miles on the mainstem and East Branch
and their tributaries and 9.7 miles on the l{est Branch and its tributaries.

The eight independent Lower Puget Sound drainages (Figure 5.6.1.) together
comprise over 18 miles of stream channels, flve named lakes, and 30 inven-
toried wetlands -- including over 250 acres of shal Iov inter dal and subtidal
areas in adjacent waters of Puget sound.

Historlcal I nformatl on

Hylebos Creek was at one time among the most productive small stream systems
in central Puget Sound. The basin supported annual returns of several-
thousand adult coho (0ncorhynchus kisutch) and chum (0. keta) salmon. olus
hundreds of chi nook ([@!O]-e1m6n, steer heid-ti6[t' (0. mvki s's),hundreds of chinook (0;@!d samon, sreelheaii-ti6'[t'(q. myktss), and
cutthroat trout (0. gTar![).--ITtr'most puiet sound lowtand iTie6fritG6nor eal., 1988), lower Hylebos Creek conslsted of a network of slouohs^ beaver

u urEus vr r, r[vvf, [g !:) qyrJL)t ]td, 5dtrflgn, 5[eetnealo Erouf (u. myKlSs), and
cutthroat trout (0. gTar![).--ITtr'most puiet sound lowtand iTie6friG6nor etal., 1988), lower Hylebos Creek conslsted of a network of slouohs- beaveral., 1988) , I ower-HyTEE-os of sl oughs, beaver
ponds, and driftwood dams grading into steeper segments of the stream system
f]owing through ravines forested with old growth conlfers. Large organic
debris played an important rote in the ecology of the stream syitem by stabi-
lizing stream channels and forming dlverse sequences of rifflei and oools used
by salmon and trout as spawning and rearing areas. By comparlson, fish habi-
tat wlthin present-day Hylebos creek contains only remnant areas of productive
fish and wildlife habitat. Fish populations are small due to the basinwide
influences of urbanization on the remaining producfive fish habitat within the
system.

In the llest Branch, hlstoric use by salmonlds extended from the mouth uD to
the Hest Hylebos ltetland (Rtrl 1.10) and up to the vtctnity of South 359th
Street on tributary 0013. The East Branch used to provlde excellent spawning
and rearing habitat for anadromous flsh up to approxlmately RM 2.0 on tribu--
tary 0006, Rlil 0.5 on tributary 0015, and RM 0.4 on tributary 0016, with some
cutthroat habitat in upstream headwaters.

A small population of freshwater mussels (l,largaritifera faleata) also existsin the west Branch near its confluence wt tfr-TfrFEa-ET-BrafrEfrritrese organlsms
are important Indicators of change in the watershed. Their continued presence
indicates some hope for the future.

Each of the Lower_Puget. Sound tributaries ls considerably shorter, steeper,
and conveys less flow than Hylebos Creek and its main tr;ibutaries. As h
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consequence, even in pre-settlement tlmes none of these streams supported
large populations of salmonids, although collectively their contributlon to
Iocal fish abundances and shorel lne condjtions of Puget Sound was important.
Due t0 past habitat damage caused by filling of headwater wetlands, channel
alterations, excesslve peak flows and severe erosion, and dlsruptions to year-
around streamfl0w, only Mcsorley, Lakota, and Joes Creeks at present support
residual fish populatlons of any significance. All the Lower Puget Sound
streams, however, are important for support of local wildlife and because of
their potential for adverse lmpacts on Puget Sound water quality and sensltive
estuarine and coasta'l bluff habitats.

Current Habttat Condl tl ons

At present, fish and wildlife habitats in the Hylebos Creek and Lower puget
Sound basins vary from good to very poor. I'lhile sone good .lnstream, riparian,
and wetland habltats remain, deve I opment- re I ated habitat problems are exten-
si ve.

Much of the habitat in the headwaters of the Hylebos Creek and Lower puget
Sound systems has been decreased or ellminated by the routing of long stream
segments lnslde culverts, the loss of large channel stabilizing woody
material , and by alterations in flow regimes that cause headwater areas to dry
up in the su ner and dur'lng ]ow flow winter periods in dry years. Habitat in
the lower mainstem of Hylebos Creek has been harmed by channelization and
dredging, and by encroachment into the rlparian zone by roads, brldges, and
i nadequate bui ldi ng setbacks.

Intertidal habitat at the mouth of Hylebos Creek has been extensively impacted
by development. Since the 1920s the llate rway has been regularly dredged to
accormodate marine vessel traffic, resultlng in a loss of g0 percent of the
estuarine habitat. The l{ate rray is also curren y planned as part of the
ongo'lng EPA Superfund cleanup of Comencement Bay. Addtilonat intertidal
habitat has been lost along the Puget Sound shoreline due to bulkheading of
marlne shorel ine areas and the formation of alluvial tideflats has been
disrupted by bank armoring near the mouths of the streams.

At least half of the freshwater neilands in both basins have been eliminated
0r significantly altered by filling and removal of native vegetation. ti{any of
the existing wetlands are threatened by radical changes ln hydrology and witer
qual lty due to adjacent development. Loss of these we ands would ieriously
compromise the quallty and stabil ity of dorrnstream fish habitats as well as
reduce local populations of wlldlife.
The areas of good stream habitat for salmonids that still remain in the
Hylebos creek and Lower puget sound systems are generally located downstream
of the heavy urban development found in Federal t{ay (Figure 5.6.2).
Typically, these areas are situated in ravines, which hlstoricall! were
unbuildable and therefore have retained healthy riparian corr^idors. Buildings
near the stfeam channels are rare, thus allowing greater opportunlfies for
restoration and enhancermnt of stream habltat.

Current habitat conditions are sumarlzed belotv:
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ApproxirEtely 90 percent of the estuarine habitat formerly associated with
lower Hylebos Creek has been eliminated. Estuarine habitats ln Dumas Bay
are threatened by excessive sedimentat.ion from upstream erosional areas.

The filling of vretlands has directly reduced the quallty and quantity of
areas for fish and wildlife breeding, nesting, feedjng, and predatof
escape. Numerous habitats have also been damaged indl rectly by loss of
wetland functions by impacts of increased peak flows on instream and
riparian hab I tats.

Elimination of native riparian vegetation to the stream edge has occurredin many segments of the Hylebos and Lower puget Sound strean systems.
l{here dense riparlan vegetation remains there has been wholesale replace_
ment of conifers by smaller deciduous trees and shrubs ln many area!.

The quallty and quantity of instream habitat in many parts of the Hylebos
and Lower Puget Sound stream systems has been degraded or ellmlnated by
channelization and removal of large organic debris.

Damage to habitats from excessive peak flows ls widespread ln the
d ra i nages .

Reduced groundwater recharge is affecting quantity and qual lty of aquatichabitat during sumer low flows and in winter low floe ierlod! of Oiyyears. Loss of groundwater volumes will ultimately affect the qualliy and
funct'ions of many wetlands in the Hylebos Creek and Lower puget Sound
basins.

r Continued lncreases in the lntenslty and magnitude of peak flows wlll
reduce or eliminate remaining instream habitats.
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Appendix A

Public Comments

IilTRollt cTlol

This appendix includes comment letters received on the Draft Plan and the
Enviroirinental Checklist. The King County Sl,r|M Division greatly appreciates all
of the thoughtful and constructive comnents that were prepared. The revision
incoroorated in this document have made it a clearer and more usefu] Plan.
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Public Works Department
2401 South 35lh Slreel. Room 150
Tacoma. Washinglon 98409
(206) 591-7250 . FAX (2061 596'2740

April 8, 1991

Roz Glasser
King county swl,l Divis ion
710 - 2nd Ave., Room 730
Seattle, tfA 98104

Subject: Dra:t - Hylebos cree:i ar.'d Lc'l,'er Pdget sound Basin Plan
Pierce county st{}I connents

Dear Roz :

Enclosed herein, are our connents on the Dteft Eylabog croek
Lorer tuget Sounal Basln Plan. We appreciate the opportunity
conment on your Plan. The conments are as folloss:
1) Figure 1.1 Portion of watershed (as highlighted on

attached map) indicates that King County drains
into a hiqhly sensitive area of Pierce County
currently experiencing aevere fLooding and
property damage with a ninlmal rainfall event.
Strict drainage requirenents meeting 100t
retention nust be inplenented to control runoff
to thls area. If retention is not possible'
discharge and detention ureeting chapter3 . 2 . Bw-3
wiII be required. This area in Pierce county
wiIl classify as a rrSpecific area having
special characteristicsl as mentioned on Erage3-7, last paragraph, under Discussion gf
Resonnendations.

BW-3: Strean ProtectLon onsito DeteDtloD
Stardaral i we recomnend tbat this discharge
and detention standard be encouraged throughout
the entire Hylebos creek Basin to reduce
the peak flows into Hylebos Creek and to
rnitigate significant adverse inpacts down-
strean. lle encourage and support your state-
rnent under Digcussion of Recouueallatioas, page
3-7, last paragraph, for enhanced detention
standards to be used to reduce peak flow+ and
long-tern flow durations to pre-developed
Level s .

2) Page 3-6

aad
to
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Roz Glasser
April 3, 19 91
Page 2

If you have any questions, please do not hesitate to contact theundersigned at 596-2?25. Thank you for your tine and lnterest inaddressing our joint concerns in the ttylelos Creek Basin.
Very truly yours,

John O, Trent, p. E.
Public Works Director
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John Cutter, p. E.
Surface Water l.lanagement Section

JOT:JRC:ln CORJC\SWMg1. OO8

cc: File
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JOSEPH C. CALMES, CS.

B. OAVIO THOMAS

IHoMAS r(. WTNOU9

wrNDUs, Tgonals, Car,uns & Wrr-pv

ATTOFINEYS AI LAW

I"OO BELLEVUE FLACE

IO5OO N.E. ATH STFIEE1

BEIJ-ErIIIE, V.ASEINGToII 9aOO4l-4382

April 10, 1991

(ao6) 4ss.3762

(eo6J {s5-39,..
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l,!s. Roz Glasser
King County StiU Divislon
710 znd Avenue, Room 730
Seattle. Vlashington 98104

RE: Draft Hylebos creek and Lolrer Puget
sound Basin Plan

Dear lls . Gl.asser:

As r advised you at the citizen advisory comittee neeting
held on Uarch 28, 1991, this office repre8ents certain oerners of
the parcel of property located on the south!,rest corner of s.w.
336th street and Paciflc Highway south (16th Avenue south) in
Federal way. f would offer the following connents concerning the
Draft Hylebos creek and Loner Pug€t sound Basin Plan (draft plan)
for your consideration.

Table 2,3.2 in the draft plan, as iten nunber I, describes the
referenced project as an enforcenent action. It ls ny belief that
the characterization of this project in this nanner is
inappropriate inasnuch as it is conclusory in nature fron both a
factual and legal standpoint. f believe that the project reference
should be re-phrased in a neutral manner. Given the fact that this
cannot be properly terned an enforcenent action I believe that it
is likely that ttre estinated cost listed in the proposed plan nay
be drarnatically understated. I I'ould request that these itens be
revised accordingly.

The sane comments above apply to the statement contained on
page 4-12 in reference to capital inprovenent nunber 2, project
2436. I do not believe that there is a factual or legaL basis for
the statenent that the area "nas illegaUy drainedrr. This
apparently is simply the opinion of the person who drafted this
statement and/or possibly the opinion of King county swu Division.
The inclusion of this type of staterflent in the proposed plan is
inappropriate. civen the foregoing the estimated cost listed on
this page likeJ.y is nisleading. Again, I would request that this
reference be rnodif ied.

A-6
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lla. Roz Glasser
ApriL lO, 1991

Page 2

while the property owners recognize that there may be a need
and/or a desire on the part of King County or the City of federal
way to address the problens and satisfy the goals set forth in theplan, projects which effect private property rights eill have to be
addressed through connunication betwe€n the property osners andappropriate governmental ageneies. We believe that it is
inappropriate that these itens be included in the plan as currently
diafted.

I nould ask that you consider revising the above-referencedportions of the proposed ptan. I rrill be willing to consult withyou further regarding language irhich vould be neutral and
acceptable to the property owners if you desire. Finally, I would
ask that you advise ne as to the language uhicb is ultinately
included in this proposed plan. Thank ybu for your considerationl

very truly yours,

ISINDUS, THOIIAS, CALUES & WILEY

TKW: Ie

cc: l,lr. Cary lt. Roe - City of Federal Way
R.Ir{. Laursen - Safeco Insurance Conpany of America
willian J. chase
Leonard C. Schaadt

Tliona6 K. windus

A-7



Twin*{n,i*
Homeowners' Asaociation, Inc.

3420 S.W. 320ttt, Suite B2 r Federal Way, WA 98023
Phone:838-O464

April 6, 1991

Roz Glasser
Ring County SwI,l Division
710 Second Ave., Room 703
seattle, IJA 98104

Dear Roz:

with regard to prioritizing work and expendltures for Draft
Hylebos Creek and Lower Puget Sound Basin PIan, the Twin
Lakes Homeowners' Association and the Twin Lakes GoIf and
country club are pleased and generally agree with the
direction the plan is taking.

We believe that there are solid reasons why King county and
the City of Federal r.,lay should address proj ects 3330 and 3331
first. These reasons include, but are not limited to:

*Since 1976, Twin Lakes has been actively pursuing a
solution, from King County, to the Lake Jeane/Joers Creek
drainage probLem. (Help may have been reguested longer
than others . )

*Houses flood due to the inabitity of Lake Jeane's drain
to l<eep up with the increased run-off caused by upstream
developrnent, approved by King County.

*There are over 1378 faniliesr in Twin Lakes, that are
af fected .

*constant flooding degrades the water quality affecting
fish and wil.dlife.

*Continuous land erosion occurs with constant flooding.
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Due to the continuous, severe floodlng to homes on Lake Lorene
and Lake Jeane, ne sincerely hope that this project wilI
be completed before next fall's heavy rains.
sincerely,

cc: Jim Schneiiler
Andy Johnston
Lake Jeane Conmittee

Schneider,
Lakes Gol f

v

A-9



TwinY{n*
Homeowners' Association, I nc.

3420 S.W 32oth, Suite &2 r Federat Way, WA 98O23
Phone: 898-O464
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April 9, 1991

Roz Glasser
King County SWM Division
710 Second Ave., Roon 703
Seattle, WA 98104

Dear Roz:

TIr" Draft Hylebos Creek and Lor.rer puget Sound Basin plan
clearly illustrates the enormity of proLlems created ly i"""than._ thoughtful policies and- regu-lat ions _not to mlntionpossible inadeguate enforcement of those regulationi-itrathave been in force for the past many years. Beginning in
19?6 and continuing to the present, -thle 

communit-y 
"i 

-rri"
Lakes, now numbering I300 nfr" s!-ngle famiLy risidences,
!u" atternpted to bring to ttre atterition of ttfictats anddepartments of King County, and now the City of Federal Wiy,problens concerning surface water and drai-nage damage. Asdevelopment of this community progressed, it 6..a^e atlarentthat directing storm water runoff into existing streiris andIakes would create long term problems and that ealch additionaldevelopment would cornpound the costs to correct.
Regarding the draft .recommended Capital Improvement projects
and. Studies as applies to project numbers 3330 an 3331-. wewish to express our opinion that (l l the projectJ sh'ouldreceive urgent early renedial action and (i) tfr" p.op""uafixes ignore the root problen of volume and velocity andwill do little toward. meeting your goals of reducing tfodai.ng,irnproving aguatic habitat and water quality.
Taking No. (2) above first, please recognize that the volumeof water, by your calculations, wiIl 6nly increase urrJ-itseems unreasonable to expect that natural drainage areasof Woodridge Ravine; Lakes Lorene and Jeane; and u-pper andlower Joets creek can accept this increase 'wilt oui"f"rth",degradation due to silting of lakes and the "Duck pond,'.
further erosion of Woodri-clge Ravine; and upper and f.;;e;.roe's Creek. Further this- continuaily tncrlising flow ofwater washing over roofs, driveways and streets #iII carrymore pollutants creating health hazards for the sone 5r000citizens that live continguous to this open runoff.
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It is respectfully suggested that the time has come to
recognize the surface water problem for what j t is and do
as other rnetropolitan areas have done and pipe the excess
water underground for proper treatment and discharge before
it causes further silting and erosion to the lakes and Joe's
Creek .

with regard to priority for these projects, that this
comnunity has been experiencing damage, repeated residential
flooding, inconvenience and expense from this problen for
years and since '1976 has reguested help from appropriate
governmental agencies, is reason enough that early rellef
is deserved.

ft must be noted here that nothing of substance came from
King County to ease the problems pointed out by these
reguests. (Copies of letter and repfies enclosed. )Additionally, with each heavy ral-n, further serious damage
is done to private property, fish and wildlife habitat and
in that a great many people Iive very close to the runoff
areas, dangers fron fast flowing volumes of water and
pollution in that water creates hazards that are real and
of concern to the populati.on living in the immediate vicinity.
The plan reguires, but onits, specific comments about the
progressive sedimentation of Lake Lorene and Lake Jeane,
caused by inadequate nonitoring and control of developments
by King County of water runoff and erosion during land
clearing, street building and individual residential
construction and sequelae.

Responsibility for existing silt removal from the two lakes,
essentially through King County's malfeassance, needs to
be addressed and not ignored.

In summary, unLess priority is given to a proper correction
of these problems, the lakes will fiII with silt and disappear
adversely affecting property values, the streams wilI continue
to erode becoming unsafe and not able to support fish and
wil,dlife and heaLth hazards wilI increase.

We antj.cipate a response to these comments.

S i ncere 1y,

cc: Tim HiII, King County Executive
Mayor Debra Ertel, City of Federal Way
Cary Roer Dilector of SWM Division, City of Federal Way
Jim Schneider
Andy Johnston
Lake Jeane Comrilittee

Pre s ident
& Country Club

.Io
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STATE OF WASHINCTON

DEPARTMENT OF FISHERIES
115 Cenercl Administration Buitdinq . Olynpia. Washington gBSOt t (2t/|,) 751{*,m . 6CAN) 2jairtuJ

April 11, 1991

King County Surface
Water l{anagenent Division

ATTENTION: Roz G}asser
710 Second Avenue, Roon ?30
Seatt1e, Washington 99104

suBitEcT: DrafL Eylebog creer anal L,oy6r puget Eourrd Basin plaD

Dear Ms. Glasser:

Tli:-t1l:_:"::Tllg !f" enrire Hytebos -drainase basin and nanyrncrepenclenc trlbutaries to puget sound is well written. whenthe various_ aspects of the plin are conpLeted, *re siiearns--rnvolvecl wl]} suffer Less erosion and have inproved vaterquality. fhis will have a.positive inpact on fishery .elou."",dependent on thern for survival.
Unfortunatel-y, even being optinistic it will take five (5),ten (10), or nore_ years to acconplish these goals. witi lfrisrn nrnd, one of the proposals outlined in the ptan will have adevastating irnpact on the sar.rflon resources in lt; ,""i-l,i."tnof Hylebos creek' This is the continued dredging rn trre-vicinltyof south 373rd. we feel the inpacts of dredging-""a"i iir"-i"iagLafter every storn are unacceptalre. we have-indida; i"-p."tHydraulie -project Approvals for this work that ." iri"."iti""solution for flood protection rnust be found. The salnonresources cannot wait five (5), ten (10), or more years for astabLe spawning area.- -A temporary gravil trap couia f" Je""f"p"ain the area which would a1low the- r6rnoval ot iravei riiir""i-tt "destruction of spawning areas or inhibiting ufstreirn *iq.uii."".
we woufd aLso like to recornmend that some contrors be pr.aced
on the one (1) unj_t per five (5) acre zoning. If the ;il;;;=of animals are not control]ed and/or the stream not fenced.this zoning will not have the positive benefits ir"p.a i"i.'
Thank you for. the opportunity to review this basin plan. If youhave any questions concerning our conments, prease -contact 

rne at753-2980.

S incerely,

,J.*{4rAo
r'l Joseph L. Robel
' Regional Habitat Manager

Habitat ltanagement Division
A-12
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For the aake of brevity, these connents address only those
rspectr of the plan to whlch the Eribe is offerinE revLsione and
do not sDecifically rddress aspects rith rhich the Trib. coneurs.
IJack of cohnent ie not iatended to inDly concurrence with aIl,
renainLoE portlons of the PLan.

1. Pl?n Aooroach @g Cont.nt

Al_though it rney b: appropriate ard neccsrary to d.viaa rn
approach guch Ba the designation of ReEj.onally aad ljocaLly
Signif,icant Rerource Arras ia ordcr to tocus eflorts on srlvaging
renaininE rsletively-undegrrded resorrrccE, lt irn't appropriate
to stop at a "mlnlnurh levcl of protGction fcr the rcnaLnder ot
the ayeten." lbir actually undernitres tbe PIan's profcrrcd goal
of tr€ating $aterBheds as l-nt€grsted sytt'emE. Tha radt of the
syEten rroD't just renain I'on ho1d" but w111 contiEuc to
deterlorate without roDe addltioBel neasurcs rined rt tti
res !orati on .

The idea tha! thc highcr priority areee xi1l "torn the basiefor the recovcry of habltat in 1or.r priority .rea3 iD thc
futuren will work only f-f rueh recov€ry ir initiatcal ngr.
Other*ise, the Plan is sinply rationalizing rdditl-onal
degradation by allowlng fragrntntation of the 3ysten ln the nerre
of grioritizatlon. At the very least, the Plrn trecds to define
"mlninuD levcl o! protection" rnd to aet iD aotioB a Droccsc thtt
nill lead to recovery, in addition to the Etudies and nonLtoring
thEt it Dor ;rropoEe!. Tays ln which this can bc ecconpLLshed are
ineluded in tlre conr[ents belo$ relrtlng to rpccLfic sectiong of
the P1en.

2, Plrg criteria
Rather thrn identifytng Slgnificant Resource Arsar rnd

Btopping at that, the Plan should e1to idcntify at least one
other tier of, Resouree lraai - BecoDdary ReEourcc AreEt, for
errenple - nhich wouldl include loca1l-zed fragrnentr of veluable
habitat. Rather than writing-off dsgrrded and fregrnentrd arees,
the Pl.an Ehou1d initj"ate a Eysten for reEtoratlen. howev.r long-
range end inerenental . Criteri!_ fgr Secondary R€source Areas
would identify areas $ith localize? veluabl,r habitat, rith
good potcntial lor reEtoratloD, with partlcular inportrnce to the
systen lf regtored, etc.

The Crlteria for Signlficant Probl.rDs teil to defina thcee
problernr nithin the context of an integrated, functional
nttershed systeln. The long-range goal of protectLng rc3ourcer
and achievtng a stable systetn rrquirea drawing r diEtinctlon, l-n
th€ c.se of flooding, betreen exeess lloodl1ag due to rlterationgto the waterslred ancl basell,ne leasonal floodiag r3sociatdd nith
thE syeteD'E natural f loodlplain:.

Tbe CrLt.ria tor signlflcrnt Froblels in rrLation to tlrreatsto Resouac€ lr.rr alao Decdl furth€r definltion. It should beclear that threrts to fish Hnd wlldlife DasErcte to .nd fron an13
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Area, as well as nany activities upatrean froD an Area, also Drust
be considcred as threatE to the Resource AreB.

.1lhc Criteria tor Slon Reduetion solutLoas should :tncludc
trequency and duration aa $e11 ar nagnltude, in order to
adequately addreaE resource protection as rell as llood
protection. the conclusion thEt "ronre Lncrrace in flos rete" i,s
consigtent wlth :naintaining "fairr conditions for aguetlc habitat
ir uafounded. The PIan can't nake Euch . conclusion rithout alro
satting out the ltandards on which it i8 bated. Eere and ln tbe
scctioni cover:lng both the entite Brsin and the vrriour sub-
Basinr, tbe PIa,n diecurges "ingrovenrnts" nlthout providlng any
evidence that tha8e rcally protect eEvirotreent rnd habLttt ar
opgosed to just lorerlng pcak flowr.

InBt€ad of 81o$ Reduction. the PIan ahould addrrre Flor
Mrlntcnancq. uaanino that it rould addr.rs both rxcecrive peak
florr 95! unnatural low flows. fhr Condltions R.Dort dld not
appear to cover cpecice such aE stcclhead and cutthro.t tehore
ltf,e stagcs arc cgitieally related to low lIow condittonr
{interrnlttent f lorcs, resultLng lors of habitat, lorc dissolved
oaygen, hi.gb tanpertture8, and incrcescd, conccntratLon otpollutants ) .

3. CoordLnetj.on nith PenilLnd Plan! and Codes

The Plan lhould acknowl.age and Lncorporate gll otber
aDplicablc plune and statutes incl-udlng gEpA, the SanaitLve lre.t
Ordinance, Shorelines !,latrEge&ent Act, the Growth llraag.nctrt Act,
thc Nonpginl Bule, crou$dwrtar Proteetion Act, llagnuron Figh
conaervrtl.on Act, Fish anal Tildlile proteetlon Act. Clqen t{etrr
lct, Endangered Species Act, .ndl lfater Rsaoureec Planntng tct.

For exarrrple r the Plan f ail3 to ruf er to tb. County/State
wetland and rtornwrter rc6etrch Drograrn which recornnends baseline
stteE quallty and hydrologlc studlca and reconrnenilg ageinst
hydrologlc vrriability that will iruprct wctland tunction. 1[he
latter would prcclude usc of, netlanda for nore than aininal
rtortge of stornwater.

l1so. tb. Plan dors not adeguately addrtss Lts rGletionship
to liebility arsocieted with ttre Superfund elean-up end NrturEI
Resource Danage lgscglment proceE3ec underway ln the E!'Iebos
Waterlray .nd Connencenent Bay. Both the NRDA rnd the CERCLA
proceasag rcquire lource controle for haeerdous substanccs LD
order to prcvent chronie inpactr to rnarinc life.

Th. EPI Stornwatcr NPDES prrroltting DroEr.n rrill soon
require lini.ts on oil, grerae, gnd other urban pollutantc to
surtace wat.rs. For thk rclron, thc Barj.n Plan rhould includc
uodeling of pollutant lordiBs, calLbratrd to exdtting conditl,onr
in wetlande, ErrouDdwrler, and surface rat"r. This ghould b. usedto describe currant condj-tlons rnd to predlet rat€r quality
linitations on activitirs grlthl,n the Beein. ExamlrleC of such r

15

l6

t7

l8
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20

21

22

23

24

process incLude the Gross tand Area Po1icy being developed
Pierce county rnd th€ lfa6te Load Alloeation Study und€rway
Puyallup BEsiE.

4. Ba-sin$ide neconngndltiors

Thcge should include a reconrnendrtiod for avaluating
propo3ed develoDnent proJects ageLElt rxirting conditioas thrt are
too costly or unfeasible to rrnedl (for axanple, thore discurged
in the Sub-Basia Recon$eDdetions chagter, Paglr 4-d7, 48, and
{9). ?rojectr which execerbrte thece conditionr or regroduce
then should not be pernit,ted.

5, Eensltive lrea Prot6ction

The RceornnendationE for Bufters should also etate thc
objectives whlch the variour bulfers lre inteldad to acconlrlish.
the Plrn should rlro includc reconurendrtions lor buff,ffs to
prevcnt soil conpaetlon ln aqul,fgf r:chGge zon6E.

fhe prohibitioa on nodlilicetl.on or rElocation of CIasE 2
ttrerm6 should rlro include CIas6 3 strGans. iluat because tbeir
function 1"6 lntereittellt d.oesn't ncan it isn't cruciql . The
proposed conditione for perrnitted relocrtion or noditicstl,on of
Clrsi 3 streams cEeatc an o:rpentive, cutnbarsoDe. and probably
not enforccable eituetion. If th€ ststc ot the ert for
nitigition design doesn't aseure adeguete protection, thea no
relocation or rnodif ication should ba alIored.

llhare rhould be sone provision for prohlblting debris
dumDing and snall-sca1a in-streaa modLfications by individuals.

Rhe Reconnendationi relating to Inpact l{itigation need to b.
further deflned rnd to be wclghted torerd no irnpaet es opposed to
elrborate niligation. Further definition is Reeded of why rrld
rhen nitiEation glscwherc tban on the project eite would be
elIowcd. fn addition to w€tlands and Btreans, berd?.atlrs !r.as
should be recognized for special Frotectign. The Plan should
recotnDend, critical Areas desiEnation under thi Growth MatrageDellt
Act .

5. trlaneEerunt ol NonpEint Sources gf $rter Pollution

!!he level of protectioa Ds.ded in tbte planning area
reguires Eorc thsh the BHP proErEns that rre Droposed. In
addition to recoanendiag iuplcnentation of BUP for coumercial and
indlustrial land uses, the P1rn Deed6 to addresa further
requirements rhich will be needed iD ordsr to cotlDly nl.th the
pendine Storm$ater I|PDES progtln and needa to eonduct an rnalylis
of the feaslbility of meeting and naintaLning $ater quallty
s tanchrds .

lhe Pltn should eLso BddreBE rcDoval of litter trom public
aurt privete property. Iritter ean be a rigniflcant lourca of
pollution if it accumulrtes and is flurhed iDto the surfacc rrater25
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syl telt.

7. Codc conplLrpce

Stopping rork until code violations arc carrectcd chould be
included in thr nconrrendatLons tor peaalties.26

27

28

8. Tqt Incentivas

This scctio[ ahould be redecignrted aE Tera codc RcvLgions or
soue rlnilar derignetlon in order !o get rwey from the
connotation of tb€ "ta* brerk". Although recommnndetione in this
arena are ncccrluy, they ne€d to br d€rigntd cqrclully so 13 notto nakc reGourca prottctLon .ppctr tog €xpeariva for the tax brsate handlc. Revislong should, tor rxangle, Lncluale e
Ceterrninatlon ot the valuc to th6 landorner of taklng
conrervat{on meagurej - Euch qs reduccd rirk o! floodlng, Iower
nalntearnca costF, reduced taa liabiltty for luturr cfpi.

29

30

In addltlon to purtuing conrervatioD rasrnenta. tha plan
nlghg rleo pua3uB "conslrvatlon lirne" lnd reconntnd thatproperties wh{ch ercapad ln8tellatlon of, nrcersary Drotectivcneasurcs at tbc tL e of tnitial dcveLoprnent bc retrofitted to
sotne cxtrnL -t thc tine of raLe.

9. capltal Inprov.nent6/s 3z3rd EI chrnne1 Maintrnance

sincc udable brbitat 1r plallncd lor rrpstrcrn, plane f,or
drcdging nuat lpecLfy hor it rill be done so aE not to Lnterferewlth paaaagc to and fron thet habitat.
10, North lJow€r P$srt Sound Sub-Be tinlRcduccd OngJte DetcntioD

Diract dicchrrge to puget sound eanDot bo d.rcribcd as an
acceptable alternative.
11. e€ptrrf Lower Pudet Sound

Th6 rrcostnendationc, or lick of lherr, in thiB Eectionillustratc e recurrlng f,allrcy tn thls Baslo planl that flushing
dircherge into Puget Sound is a:t "ecceptrblr alternative,' after
"rDptopfiate treatmant'r. tthet tr.rtdant? Hhere? When? For howlong? fa addttion, the plan cEnnot slrnl'ly dirrniss the n€cd to
rlenag6 water quantlty by rritinE-oft Btree& chaDne],E tbat bave
already been scverely itnprcted and are Burround.d by build-out.
For crarnple, tha l.nd6lidas olr Reclondo nsy during the 19gO-91ralny seegon tend to confirn that t'uncontrollad upla[d dlral.nage'r(Condit:ioa! Report, Page {-31) needr to be controlled. not just
llushed away. fn this respcct, the plan elso fails to addriesthe effecte of rcduced groundwrter recharEe on strean flows andwetlend tunctions.

12. ovcrall
The Flrn's recommcndatlon3 for chrnnol stablllzrtion nc.d to

3l
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be Dur3ued, but their succeEs is highly problenatic on thc sctle
anrl under the conditions of this planning area. Thcy can in no
wEy be traated as alternativeE to sourcc controls.

The FIan writes-olf slrcamE ?thich the Conditioaa Report
describes as having been collectively signiflcant end glorsrc
over the problem of hotr other etreans will acconnodetc Long-tcr!
increased flons. In nsny raBpects, tha Plan throws uP ttr bands
rt probl.ns whlle profeeslnE to irnprove conditions and Drot-ct
reSourees.

The lribe oppoEes instrean rctcntion,/detentlon/sedinentetion
tacilities and the ule ol natural rurfacc rat.rteyi es condulte
for run-of! fron urben developnent - The modiflcetiont rtrd
mal,ntenrnce eBsociatad with thcac end the iepactt on rlter
quality and streelt flon cause adverre .ffBcts to firh.ry
regources ae a result of lost rnd denaErd hebitat' Lncreaced
predation oa juvcnile ttsh, and lntertrrcnce rith f,ich lile
cyc les .

By discardiDg those CfP's aed sourcc controlg that it lrbeIs
as "too costly", th: Plan ends up nrsking tbe true coSt o! thc
dar0aEs that has been done. ThiB approrch alco EpFaars to ptacttPt
the policyEaklng Drerogative of, thc Kins eounty councLl by
diarnirsing rattrer then prcsenting alteEnatives. Tbt varioua
"exc€g!lve" costs and "unfeasible" thaalur.i l-dentifitd ln tbe
Plan should be conpilrd and used as a standard agal,nst whieh to
evaluatc the true coEt of elteruativ€s l.lrich rould obviet€ the
necessity of guch costly retrotj-ts in the future,

Thank you for your attetrtion to thet€ connentE.
dirEct any questions to ne at tha above address.

S incerely ,

PI€a!e

Grnevieve Pisarski
tlaterstred t{enage&int Speclalirt

C: StanJey Mosec
Chair, FisherLce Conmittee

will Sandoval
Direetor. Flsheri,es Departmetrt

' Doo Finney
llorgan Bradl,ey
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paulranaka, Director 
lurfr[t lllll milerrrhHuLrveo

King County Building and I-and Development Division APR 1 5 l99l
3600 l36th Place Southeast flo couNry
Bellwue, WA 98006 pusuc lonrs oidrimt

ATTN: SEPA Center

Roz Glasser, King County Surface Water Uanasen;t_Oi;sfn

frffi*

RE: DRAFT IIYLEBOS CREEK AND LOWER, PUGET SOTJND BASIN PLAN DETERMINATION
OF NON-SIGNIFICANCE

Dear Mr. Tanaka:

Thank you for the opportunity to review and comment on the above referenced determination of non-
significance. We have been working closely with Roz Glasser and the King County Surface WaGr
Management Division on this project since our incorporation.

Overall, the draft plan provides an excellent technical analysis of conditions and opportunities within these
sensitive drainage basins. In addition, the plan provides a comprehensive menu of recommended policies and
implementation strategies for the City to consider in preparing our comprehensive surface wate! management
plan.

Foi purposes of transmitting the draft plan to participating cities for consideration, we concur that the non-
project phased SEPA analysis provided in the environmental checklist and the determination of non-significance
is adequate. Information contained in this environmental checklist and the draft plan will be carefully
considered as we undertake preparation of the City's comprehensive surface water management plan.

Policies and recommendations contained in the draft basin plan will be evaluated for consistency with the City's
existing policy and regulatory framework, and the philosophy and strategy for surface water management within
the City. In addition to a policy framework, the City's plan will contain: recommended construction design
standards; a financing/funding strategy; a five year capital improvement plan; and, a maintenance and
administrative element. Subsequent phased SEPA review will be conducted by the City, using information
contained in the County's determination of non-significance, prior to adoption ofa comprehensive surface water
management plan.

Again, thank you for the opportunity to comment on this environmental determination. If you have any
questions, please give me a call at 661-4108.

Sincerely,

An'f.;-/[
Greg Fewins
Senior Planner

c: Ken Nyberg, Assistrot City ManagerlDirector of Cobmuoity Development
Philip Keightley, Public Wor*s Director
Cery Roe, Surface Water Manager

April 11, 1991

d4:b.cirp)n,wp
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Ms. Roz Glasser
KinE County S l.lM Division
710 Second Ave, Roorn 730Seattle, t,lA 98404

Dear Roz:

The Citv of Hilton has reviewed the Draft Hylebos Creek and LowerPuset sound Basin prans. dated r"r"uirv,-igsr. w" fr"Jl-r," Ji..,r"r,"to be cornprehensive and accurate in-aetiif t" .ii k;;Ld;;.
lde believe implementation of the recommended capital improvementprojects will not onlv im_prove habitat, but wilr iG. ,ie;;iiicantlyreduce the storm water flows frorn KinJ County that curr*enlt, "_r."floodine within the City of Uilton.
Our only concern is the uncertainty of the cost to the City ofMifton for the proiect nurnber 2447 and 24ag, which 

""u inai..i.a u"participation projects nith Kine County. f '""a.".t""a 
l}rl-=*iif f U"addressed in a subsequent phase-.

f congratulate you, your staff and the Citizen Advisine Committeeon producing thj-s fine document.

ApriL 12, 1991

S incere Iy,

l*6yor

cc: "out"

vdb
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Seattle
Solid Waste Utiliff
Dvision of Seattle Engineering Dcpartment

Gary Zarker, Oir€clor ot Engino€nng

Oians Gal€, Oircctor. Sold Wa$e Ulilrty

lprll 12, 1991

Roz GlaBEer, ProJect !!anage!
Klng county SWM Divlaion
71o Second Avenue, Roon ?3o
Seattlc, tlaahlngton 98104

RE: D!.ft gylcbos CrGrk aad Lorcr Puglt Sound Bllln Plu.

Dear Ms, Glasecr:

We have revlewed the report referenced ebove and have eevera.l
connents. Flrst, I y,roufd ltke to coupllnent you on the
thoroughnesa of the report and cxcelfent graphlce. It lB clea!
that a great deal of ef,f,ort ha6 gone lnto thla ProJect'

our epcclflc connente are lleted bclow;

Paqe {-33, 1st paragrat'h (rrFurther Studire" ). It ta not cfear ln
thia paregraph whether you are discusslng thc conflucnce of the
dlecharge fron the uidway Landflll detentlon pond wlth trlbutary
0382, or the conffucnce of tr.lbutariea 0381 and 0382. If the
letter, plcaae note that the dlechargc Potnt tron the llldway
Landftlt aurface ltetcr detcntlon pond le locatcd aPproxlmately 3OO
feet east of the lntcr3ectlon of s. 25oth street and 16th Avsnue
S., wblch le about 1,2OO f,eet gE@ of th. confluence of
trlbuterlea O381 and 0382.

PaEe 4-33, 2nd para('raph. One of the reconnendatlons of thls
report 16 that the Clty of Seattle and nashlngton State ParkE
Depertnent etrould cvaluate the Perfornance of thc Uidway detentlon
pond ualng contlnuous hydrologlc nodellng.

Flr8t, you ehould underetand the cotratralnta aatabllshed for the
desigm and operatlon of thla detentlon pond. In order to obtain a
perDlt fron the t{aahington Dcpartncnt of Flshcrlce for dlscharge
fron thc pond. we had to Dect thelr requlreDent8. Slncc the
landflll and aurrounding area trlbutary to lt xer. not part of the
llcsorfey creek waterahed, Fleherlee would not allogt an lncreaae ln
atrr.n flotgs at the polnt of our dlacharga for 2-yee!, 2s-ycar, and
loo-year storDs bascd on exiatlng condltlone.

Conscquent ly, our consultant8 conducted a study of BtrsaD flows ln
trlbutary 0382. fhey alao ldentlfled a 38-ecre area that was
trlbutary to Mcsorley Creek (a portion of Hlghway 99 end adJaccnt

35

"An Eqjal Entroynpnl Ofponunrty--dfimtat^€ Acligl €trgoyef '

5O5 Oe(er Honm turrdr€ 710 sgc..6 a/e, seanb. wA 96104 @6) 6847666
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(cont.)

Roz cleeaer, proJect uanager
_ Aprll 12, 1991

Page 2
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property, dcalgnated aa 'subbasr.n Drr rr the reaultlng rcport) thatcould be routed Lnto the detcntion pond. ffre p-onJ- Jae tncndeslgmed ao that the ratc of f10w froi the pond rroufd not cxccGdthe uncontrolfcd rate of flow rron subbeatn D rhlch ,ra8hratortcarly trrbutary to the creek. rrrre wJ -oivro.'"if 1ot 
"r,eaey ta6k and reeult_ed 

_lr_ th1 large- clFa-clty of tfre plna-.. AE youhave recogmtzed, lt aleo requlree lfgnfftcaat etorege Gven durlnghlgh_ frequency atorEE. thte lc whit wae rcgutrcd of ua by thclegulatory agencres; rt wee tncludcd rn the ai"ign-r"plrT tor ttreproject and has been conatructed eccordrng to trrlr"- ilq"irlr.rrt".TI.r:- de:rgrn report r,a referenced ln the coneent decre€ entered rntowlth the DepartDent of Ecologi:f and f tled *ftf, ifr" ifig -c"ont'
superlor court. A6 a reaurt, trire Eandated requrrcieni-iJ regarrybtndlng,

The Eodel ueed for thia atudy wa8 EYDRA, version g.59. tthlle thl6ie an event baecd hydrotogtc uodel rather than ! contr,nuoushydrologlc uodel, lt- doee prJvtae a reaeonably 
"""o""t" pi"ior" offlow condltlone in the creik. r"t i"t" rttr"roatrt"l pi."-"r"-i". tn"Midway Landf lll Surf ace tfater trfanagcr"rrt pf"n f .f.-L 1-g-a ? i -

The clty of seattle doeB not berreve that addltlon r [odellng i8neceasary at thlB tiDe. However, re do concur that the pond ehouldbe nonltored for perforDaic_e and operatron once ""ti"r-"paratronabegtn' A6 e re6ult, we plan to ineiarr 
" ""."ia-rt g: r-iJi' r".r"rrecorder to monitor ratea of dracharge fron tha pond. ,' addrtron,we aleo hope to lnata.r-r a recordJ.ng ialn gauge 80 that flows can bebetter correlated wtth etorD 

".rarri". 
----

Dl8cuasioDs wlth your offlce tndlcate that your Daln concern lathat the capaclty of tlre pond le "uect up" by snaller rtorD8 andthue ls not avallable. -aurtng largcr storn evcnte. Appar6rttly,nodellng conducted by the County e-howe that the pond flf.la up dueto the relatjvely low rate of dlecharge dlurlng ifrJ aniie" ator.event'. Thus. when larger ator's occur-, trre poia ;6idly-?;lle anddlBcharge8 at the 2g _or IOO-year flow rataa at a t-tne wfre.n uefng
I!-11_:1gaci!y a1rg a lower rri* r"i"- 

"oora po""$rv-rr"rp"iitrs"t"oolmatreaD f looding.

rf perfor'ance Bonr.torrng does in fect indlcate that-. rthe ffowcontrof atructure for the pond courd be rcatructursd to rr.10e, ahlgher rate of diacharge aurtng aDaller etor'a, the clty riould bet'eilllng to work with t-h-e Countl to lnplcnent thia ctrange', lrovf acathat King County coufd get tfr" .gr"'"i;nt of the O.pl-itierrte ofFlaherles and Ecol,ogfy.

A-2?
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Roz cleaacr, ProJect Itaneger
Aprll 12, 1991
Page 3

Paqc 5-?, Flcmre 6,1,3. lhls flgure ahowa that for tbe Purpo8ee of
toreceatirrg future flowe ln the waterahed, the lildway Landflll alte
waa labelcd aa ncoEDerclal/Inpcrvlou8. " Thle lend u8c chael-
ftcatlon would reeult in subetanttally hlgber runoff vafuea for thr
slte than would actually occur. The dralnagc characterlstlca of
the cover BysteD preeently belng conatructcd on the 81te (a
clay/HDPE llner covered wlth one foot of 8and, one foot of topeoll,
and planted wlth greas), would be cloeer to that ldentlflcd for the
exlsting (198?) condltlon; that ls "Rurel/undeveloPcd Land." Glvcn
the fact that the cover ayBteD le dcslgmed to DaxlDlz€ total
eurface erater dralnage (not rate of flow) fron the altr, tt tltght
be more eccurate to u6e a claaslficetlott of "Dledlu[/Log, DenBlty
Slngle Faoily" in your nodellng' Howcvcr, the landflll covcr
eyateD does not behave llke 55 acre6 of lnpervloua aurfacc.

have appreclated the opportunlty to Deet wlth you and to coDDent
thia report at ita varl,ous atages. Pl.asc call ne at 68,t-?68?
you have any questions.

Youra very truly,

l{e
on
1f

Lln Roblnson, M. S,
Mldway Progran Manager

I,AR/

cc: Herrle uartin, Seattle Sofld tfaate Utlllty
Cathy orsl, Seattfe solld l{aste Utlllty
Rick llernee, ParaDetrlx
Midnay Flle8
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WASHINCTON STATE PARKS AND RECREATION COMMISSION
7150 Cleanwatet Lane, ky-11 . Olynjpia, Wdshington 504-5711 . (2(X) 753_S7Ss

April 12, l99l

Re: 35-965-65 Draft Hylebos
Creek and Lower Puoet
Sound Basin Plan - 

-ltest
Hylebos, Dash Point, and
Sal twater State Parks

Roz Gl asser, Project lrlanager
King_County Surface ltater l4anagement Division
730 Dexter Horton Bui ldi nq
710 Znd Ave
Seattle t.lA 98104

Dear Ms. Gl asser:

The staff of the t'lashlngton state parks and Recreation conmission has reviewedthe above noted plan and wishes to make ttre ioitowing d*;;;;:-" "-- '

ile,glgfi p1 an is very comprehensive, showing a thorough eva1uation ofcondrtrons and recomnendations withln the Hylebos creek and Lower puqet SoundBasins. lle concur with.the significant pro-biem locationi ind-i.iorrEni.ocapital improvement projects which have been idenilfieo ror ttre ivieloi
wet rands and lower HcSorley creek.- The plan, if implemented wouli greatlyprotect and enhance the natural values oi'l{est Hylebos state paik-a;d--
Saltwater State Park. However, we are concerned- about iniieai"a 

-riooaing
impacts in Dash Point state park, which is in the uasin uut-wii-noi-ijiresseo.
The following are some concerns and suggestions which may be of help inpreparing the final p1an.

Soecific Comments:

l. Tle plql does not address issues related to tributaries o39lA and 03928which flow.through Dash point State park, Flooding within ihe-pirk has
escalated in recent years with increased urbanization in the baiin, The
November 1990 flooding caused severe damage within the park ai well as
damage to residential property outside the park. ue arL coniernJo ,.tflooding problems-wil1 increase in the futui^e if proper meatuiei-""e nor
taken to reduce flows. These tributaries meet thb rbquiremenJs for
Category A of.Significant problerns as defined in the plan. ihe finalplan should address probrems and solutions for tributiries 039rA and
03928.
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43

-2-Roz

2.

Gl asser April 12, 1991

i nstream
del eted

3.

Project 3321, l.lidway Landfill detention pond retrofit study should also
include representatives from King County and HDOE in the evaluation
proces,s. Representatives from those organizations have participated inpast ltlidway Landfill detention pond flood related activities anb would
be an integral part of a retrofit study.

Project 3322, Lower l'lcSorl ey Creek Sediment Control and Habitat
Improvements is currently being requested for legislative fundinq bv
State Parks. The project, as propdsed by State Farks, is based 6n in
independent consultant's recommendation to replace all five drainaqe
structures within the park, and conduct fisheiies enhancement in tfiecreek. It is not certain at this point if funding will be approved, soit would be beneficial if_the proJect is kept in lhe plan; trbilever,'ii-
funding is approved we will notify you.

Additionally' our consultant assessed exiting and future flows within
McSorley Creek. The basin plan shows the peik flows with current
conditions for a 100 yr event at 199 cfs iir lilcSorley Creek. This is
much tov{er than those presented by our consultant. Our study found oeaktrows in Mcsorley creek to be 367.8 cfs with existinq condi ons durinoa 100 yr/24 hr event, 419.cfs_for existing conditioni during a tOO yi/iC
hr event with the fr'li dwav Landfill pond reieasing at an undelained plai<-
flow, and 462.9 cfs fofa.projecteb iuture-ionlition aurint i ioo !ri)+hr event with the_t'lidway Landfili pond releasing at an unaEtained 

-pei[
r r0r{' Lonsequent ry,. we are designing the park's drainage structurbs to
De sized to handle these flows. If you would like to r6view our study
pl ease contact me.

Figure 5.1,2 shows future land use of the basin as extremely more
developed than it is today. This greatly concerns us about-the iutureof all.three.state parks in the baiin. -r'le 

recommend ttre counlv ini- -
rocat Jurrsdictions be responsive to drainage needs and ensure develooeoareas to.comply with strict drainage regulaiions. If thia ir-noi-- -'--perrormed then a three state parks will be greatly degraded, losinotheir ecologlcal , social , and eionomical valu6 to t-tre r6gjon.' -- '
Project 2451 ls shown in the wrong location on figure 2.3.2. It is
shown on Sl{ 336th St and slrould be sho*rr on Sli S56tir S".,

4.

6. The.project description in Table 2.3,2 for project 3322, "piacehabitat structures" was shown in the preliminaiy drafi ifan inafrom draft plan. It should be replacei in the finii. " - - -

0verall ' we -r{ere impressed with the.draft plan. The information DresentedwrH De userut tn future protection of !,lest Hylebos and saltwater'state parks,If implemented, the,pran iirr reduce many of ihe concerns we have had forproper 
,management of all three of our state parks in the basin, provlded thepran addresses the issues and solutions surrounding Dash point'slat6 park. lleappreciate the opportunity to provide these commenls and look forward iocontinue working with your staff during the preparation of the.laiin-piin.
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If you have any questions
at 753-5769.

or concerns regardi ng these comnents please cal l rne

Sincerely,

lli ke Ramsey,
Envi ronmenta l Coordination

cc: David l{. Heiser, E.P., Chief, Environmental Coordination
[1]9 fguffman, P.E., Chief, Engineering and ConstructionBill. Phillips, P.E., Asst. Chief, Engi;eering and Consiiuction
Randy Person, Asst. Chief, Site planning and-Acquisition
Don Simmons, Regicn 5 Supervisor
Bruce Eartling, Park Manager, Saltwater State park
Bob Togstad, Park trlanager, Dash point State park
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Idng County
Ollfllc€ of Open Spac.E

Parkq Planoing, aDd
Re6ource6 Department
1621 Smith 'Ibwet
506 S€cond Awnue
S€attle, Washington 98104
(206) ?96-7A{X)

April 12, 1991

To:

Fr:

Re:

Roz classer, Division of surface Flter Uanagenent

David Tienann, open space plann"(OL 
l-, k/

Draft Hvl,ebos Creek and Lower Puolt Slund Basin Plan

45

There are tno reconmendations in the Draft Hylebos/Loner
Puget sound Basin plan that directly inpact the Office of
Open Space.

Reconmendation Bw-39: current Use Taxation.

This recommendation proposes that lands in strearn and wetLand
buffers within RSRAS and LSRAS be eligible for Current Use
Taxation. This proposal would require anending the Kinq
county's existing current use Taxation ordinance, but is an
eligible current use taxation cateqory under state enabling
Iegislation. To the extent that there would be open Bpace
public benefits associated with this type of current use
taxation, the Parks Division, through the off j.ce of open
Space, would most likely be asked to review the application.
Depending on the amount of applications received, this could
require significant additional staff resources.

Reconmendation Bw 41: Conservation Easenents and Land Trusts

This reconmendation notes that the King county open space
Progran is a caretaker agency for conservation easenents. In
fact, the office of open space, a section of the Parks
Division, is authorized onl-y to acquire, not hold properties
funded through 1989 open Space Bond Act. The Parks Division
is, however, a caretaker agency. r'urther discussion with
Parks is necessary to deterroine any cases where it uould be
an appropriate caretaker agency for this purpose.

cc: I-,ois Schwennesen, Director, Parks, Pl-anning & Resources
AEjtN: Barbara wright, llanager, Parks Division

Jim ceenfield, Adrninistrator Designee, open
Space

46
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Deparlmenl of Planning and Land Servicas

2401 Soulh 351h Slreel
Tacoma. Washrnglon 98409-746C
1206) 591 7200. FAX r2c6j 591.3131

April 12, 1991

l!s. Roz classer
King County SWU Division
710 Second Ave., Room Z3O
Seattle, WA 98104

RE: Hylebos creek and Lower puget Sound Basin plan

Dear lls. Glasser:

I would like to begin by stating that I think that your
Cotimittee hirve prcCuced an extredeLf ca!flprehensive and
thought out plan.

DEBOBA A. HYDE
Drreclor

staff and
well-

1) It would be helpful if the affected entities for each
category of reconmendations were cited. This would include
a listing of organizations that nay be asked, or have
already agreed, to aid in inplenentation. For exanple, the
conservation District nay be involved in inplenenting the
recoauendation to fence livestock fron streams, either byproviding information or adnlnlstering prograns. Entitiesthat provide fundlng sources for these types of
organizations need to knolr if there will be an increase in
the denand for their services. Agencies that wil.l be given
responsibility for enforcenent should also be specified.

2'l Thd discussions of reconmendations should precede the
affected entities explanations. The discussions emphasj,ze
the inportance and purpose of inplenenting the
reconmendations. The logical progression would be to assiqn
these tasks to the different entlties after their inportance
has been established.

l,{y comments are on organization and clarity rather than content.

Thank you for the opportunity to cornment on the ptan.

_xk.ffi
Assistant Planner

cc: Sue Comis, Principal Planner
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XING COT'NTY CONSERVATTON DISTBICT

935 hffill Arrc, S.W. . Rcaton, WA S8O55
Phonc (2OGl 226-{867

Ap,ri | 15, 1991

Roy Glass€r, Project Manager
Hylebos Creek Basin Plan
l( i n.g Cor.rnty Su rf ace hlater Management
710 Second Ave., Rm. 73O
Seatt l e, l{A. 98104

Dear I'lr. Glaeser:

lrle have re v icr.red your draf t of the Hy lebos Creo& and Lower
Puget Sound Besin Plan. The Conservation District has done
6orne work in thesa basins nith farmers both large and small
as well as construction eroaion control wor*. The areas
included in your 6tudy do not hav€ a large quantity of
agriculture type activ.i ty, but there are some hobby farms
noH. The Coneervation District hae a hobby f,arm specialist
who r.rorks r.rith landovners to provide plann,ing aagistance
that rill provide better pestures and aleo inproue rater
quality, Our existing proicat for emall farms ie snall so
we have of necees i ty pr ior.i t ized the county into h i gh
pr iority areas to target for outreach pro3ects. The sublect
area iE not in our highest priority areas, but rre reill work
with opners who seek our asSiStanc€.

Because the subject ar€a6 Er€ highly developedt *ater
qual ity improvenent is extremely important to Puget Sound
and to the lower reaches of accessiblc f ieh bearing streams.
All work done in the araas has to put wate,r quality
improvement on an equBl level with f lood nitigation
measures, vhich can often be done sinrultaneoutly.

If there ar€ any special areas wherc re cen be of further
assistance, givc m€ a call.

.av'

49

Siyperety,

Pil /"'-
y'ack Dav is
D ietr ict Hanager
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UH$Il[fltT,sol'r1,"",,*po*.tio,,
Dislricl 1

15325 S.E 30th Ptace
Bellevue, Washinglon 9BOOT-6538
(206) 562-4000

Ms. Roz Glasser
King County SWM Division
710 Second Avenue, Room ?30
Seattle, WA 98104

Duane Serantton
Secrelary ol Transporta! on

April 18, $9r

50

Hylebos and Lower puget
Sound Basin Plan Comments

Dear Ms, Glaeeer:

lVe lave renqwed the Hyleboe Creek and lower puget Sound Basin plan
Draft. The. following co_ncerns were noted in our January 2b, 1991, response
on the preliminary draft, and we feel that comment is stiU warra;ted:'

Page 3-10, BW-? Stream Crossings

BW-7 stiU discourages the use of cirlverts and dieallows all but arch
culverts. Fill heights are limited for arch culverts, and they provide
less allowance for c;hannel degradation. We feel that the bl-aiket
prescription pmposed for etream croaeings under BW ? doee not
addrees the variation in eite conditions, -Culvert 

desigrr parameters
are being included in the Stormwater Management Manual for the
Puget Sgund Basin. Consistency between the plans would be
desirable.

Page 3-14, BW-8 Clearing

BW-8 stiU mentione a permit requirement for grading activitiee in
excese of 100 cubic yards. firis limit appears excessively low
particularly if applied without some consideration of arLa involved.

Page 3-14, BW-9 Seasonal Clearing

BW-9 inposes rigid time and activity requirements. Thie would be
better as a performance specification.

Page 3-35, BW-20 Ditfh Cleaning

BW-20 recomrnends a ditch cleaning regime that WSDOT has neith'er
the stafrnor equipment to provide. We still feel that the "Ditch
Master'is poorly suited for this area and that a performance
requirement is more appropriate, i.e. emooth cut ditches with a
minimrrrn of loose or disturbed materials remaining in ditches.

5l
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Ms. Roz Glaeser
April 18, 1991
Page 2

The following items are in addition to tboge we co-rnent€d on in the
prelirni nary draft.

A common nap baee featuring aerial photographic centers is
recommended to facilitate management and field napping.

Page 3-34, BW-18 Highway RunoffControl

The Departnrent of Ecology (Ecolory) ie in the process of adopting
WAC 173-270 Puget Sound Water Quality RrrnoffProgram to comply
with the Puget Sound Water Quality Authority (PSWQA) 1991 Puget
Sound Water Quality Management Plan. fire Washirgton State
Department of Tlansportation (WSDOT) will adopt and implement a
highway runoff progra"' complying with that rule and the

. Eranagement plan.

The Hylebos plan should be consistent with the regulations for the
entire Puget Sound basin. It Bhould also recogrrize the
implementation time-tables for the entire Puget Sound basin plan.

Page 3-25, BW-16 Baein Revegetation "Deeired vegetation should reflect
climax statee in eizes and epecies distribution."

fire 150 to 300 year requirement for climax eize Douglas Fir and
Western Red Cedar may erceed the life of the plan. Channel
hardening projects should be incorporated in the steeper areas to
provide the etabilization required for climax conditinns to develop.

Ttre proposal to revegetate the basin conflicts with land development
and ownerehip goals. Purchaee ofsitee with higfilv penneable soils
for green belts, parks, recharge basins, and channel hardening sites
could be considered.

Page 3-34, BW-19 "Collection and Diapoeal of Residuals....... Kent
Auburn decant etation."

Tinely disposal ofliquids collected during cleaning ofcatch basins
will require convenient access to decant facilitiee. Provieions.ehould
be discussed for decanting off collected liquids from solids in those
locatione where decant stations arc not econonically accessible,

A-31
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Page 3-42, BW-29 Short Term Highway RunoffMonitorin$ Each type of
be-st management practice (BMP) will be monitored to quanU6' its 

- -

effectiveness; and determine if modifications are needed.

Pollutant concentrations in highway runoff vary from etorm to
storn. It ie more effective to "monitor upstream aird downstream of
BIIIPE" tJran to nonircr -berbre and after BMp implementation" as
requested in the draft, plan.

Page 4-4,Plal* 4.02 depicts a matur€ mixed epecies forest stand without the
urbanization typical ofthe Hylebos baein.

Page 4-10, WH-2 Coalescent plate oiVwater separators.

These are efficient in situations with relatively large ernounts of oil
and emall arnounts of water, They are not cost effective in situations
with relatively smell srnounte of oil and large arnounts of water.
Manufacturer's data indicates oiVgrease concentrations in
coalescent plate effIuent are typ.ically higher than concentrations in
untreated highway runoff, To say whether or not they would be
effective in removing oil from SeaTac Mall runofr, or truck wash
water, would require testing.

Thank you for the opportunity ofparticipating in the plan development.

Ms. Roz Glaeser
April 18, 1991
Page 3
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Development Engineer

A- JL



o
o
c
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
a
o
o
o
o
o

62

63

g

65

P.O.Box4249,31627
seattle: 941-1516 .

Aprll 12, 1991

Ros Glasfir
xlng Cguntt/ Etfl{ Dlvlgion
710 grcond Avenue, Roon 730
seattle, Wlrhlngton 98104

Subject: HyIeboE Creek and

Dear M6. Glartrr:
In gGncral. rte belleve the
EaEln Plan lc a poaltlve a
nqnagenent ln the orea.
haa nade a sol{d elfort to
I hav3 dlvlded my e,onments,
and gFeclflc cattgorlsf ln

General:

l. wrtcr qualtty ls ou
throughout tha
potcntlll l-nprcts

2.

3.

Pot€ntlal future
996 not dLecueeed.

wbrt lnternal contro
approvsl procars wlll
wlII be itnFlemented.
R€eoftnandatlons.

4. The plan doca not d
ag a regource and
wtter rcchargc end
the ba8Lns.

5. Morc etrphFgl-e ahould
seralea for quallty
could be lncorporated
ment of alta aectlon3

Sp€oi f ic :

1. Page 2-11, Far. 6 -
rinE to? Alao, we ha
and nade the fower

66

Donald L.P. Mlller
eommlt3loncl

67

Federa Way Water & Sewer
181 Avenue South. Frderal Way, Wa$hington 9806i1

927-2929.. Engineering: 941 -2288 . Fax 8ll$9310

Pugct Soun(l Bailn PlBn

flylebos Creek and L,ower Puget Eound
foruard to lnprove the gtormlrater

gurfaeo watar nanegenent (SvfM) group
udc thc conecrnr of the DistrLct.
sonetimes gueationc. into general

contSnts 0f the document.

maJor coDccrn end is mentloned
, but the nethodr for cleanup and
be bett€r oxplatncd and enphaslzed.

I Btorn$rtcr lretmlttlng rBquLretncnt3
ld they b€?

nLthln tbe filng County dcvelopment
M hav3 to easure that the progran
a l.s not dl8cusscd under BBain Plan

fully the potentlal ot Etorfiwatcr
fof win-win proJects lrlth parks,

ter control for certain arcas of

be placed on ths uae of berns and
and groundwater recharge. Thls
the zonl,ng control and develop-

thc rcport -

gtructures (housee?) are you tcfer-
stocked the L,akota Creek wlth salnon

a ealnon epawnlng gtrcam.

A, Thompron Bevsrly J. Tweddle
Commls3lonal

A-JJ
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Roz Gla6Eer
April 12, 1991
Pege two

3.

2.

Pages 2-27/22, Items

Page 2-13, Par. I - aln, yhat about groutrdwater ae arceourcg and the
obJectLves?

of groundwater aa addttlonsl

control on lakota
concafnlng the salnon
Bedlmentetlon baain-

BlrawnLng resches donnEtrean qnd our

4. Page 2-27r It? B 27, 29 - l{e need to dl,Gcuss hor thesecosts were developed f
plann.d project should
b€ reduced in the ty lnterest.
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7.

8.

,98,158 - we hi,ghly ru9lrort eroslon
becauee of lts potcntl-gl problens69

70

7l 5.

6.

Page 3-1, Par. l&2- sulrport these ttatcnenta. .

Page 3-lO, BW-? - thouEh the anvLronmental iaauss oreutmogt, consldaratlon
Lnge under the rlght

evaluated but do not
etated above.

Pagc 3-25. Par. I -
Page 3-3O, Par. 1 -
mean septic tanke?

becorne known to us,
grGater probletns t Lth

rclocatLon of the seerer llne. Any(e into account how thls oost would

to bs El.vcn for pipelLne crotl-
ti.on8 th6t cannot proctlarlly be

;he ucc af bottomleas plpe archea for
I ) To Jack and bore under atreans Le

irttng straam crossLngs should be
agree rLth ttre uee of all Bt{-7 as

72

made In other locatl and l-n the overall publtc LntereEt.
( 1-a-2 ) lfe agree rdith
stream charurela. ( 1-
very e*penaLve and
( 3 ) fre agree that

be only ueed as 6 1a3t regort -

13

74

nlth statenent.

-wtde problem. l{hcn a Froble,m doee
coffect lt. So fdr we have had

lcaklng sanltary aerage facllltt es

L Psge 3-{2, BH-30 - Th€
trl.ct ls lnterested ln dolng even though there has been no

are th€ t:T)e of prggram8 the Dis-
lndlcatlon of E Dl,75

76

77

lnto our pLpea, not out, W6
trave not seen informa
as a nal or problem.

that lndicates sewer line lcahage

10. Page 3-51
tioned.

wlth other agenc'ieB Le not man-

11. Page 4-46/4?/18 - Aanl€, as SpeclfLc item nunbcrr A €nd 5.

12. Fage 5-33, Par. 4 - have no tndtcatlon of sewer ll.ne
leaks but, aonvereely,
not out of plpelinea .

have problems wlth water }eaking 1n,78
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Roz Glaeeer
Apr1l 12, r99l
Page thfee

13. Page 5-39 - Ihe L,akota
atoclring progratn 1r I
t mproved ln ths eree.

Thasrk you for allonl-ng ug

Slncersly,
a.J4 LUr-^--,/e

St6v. Wl.n t e
Dlrector of Engln.rrlng

STt{/krb
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habltat Lmprovemonta end etream
posltlve on how thlngs san be

conment on thla report.



o
o
)

o
O
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

EO

8l

82

coulrEttlltRI oN
DRITI ETLEBOA CBEEE aDd

I,OTER PT'GET 8OI'IID BIAIT PLIII
F€bruary 1991

by:
Fry CoDroy

22 l,larch 19

The Departnent of Ecology (Ecology) is in the process of adopting
WAC 173-270 Puget Sound Highvay RxlJ'.off pf'gram to conply with the
Puget Sound Water Quality Authority ( pstieA) IgsI hrqet Sound Watet
Quality ,'Ianagement Plan. The Washington State Departnent of
Transportation (WSDOT) will adopt and inplenent a highvay runoff
program cornplying with that rule and the managrenent plan.

The Hylebos PIan should not include details that may conflict with
the regulation for the entire puget Sound basin. Local p).ans
should recognize that scheduling priorities bust be set for the
entire Puget Sound basinr. and not assune that their priorities
wiII control the implenentation tine-tabLe.

page 3-35. Bw-20 llaintenance of Roadside Ditches. iten z:
Pollutants in runoff directed through grassed 6!ra1es will be
absorbed by, or adsorbed on, the vegetation. Conposting and
recycling vegetation harvested fron these swales will re-release
the pollutants. Harvested vegetation should be analysed and
legally disposed of so that entrapped pollutants are pernanentl-y
rernoved fron the environnent.

paqe 3-42. BW-29 short Tern Highwav Runoff }lonitorinq: Each type
of best nanagement practice (BMp) will be nonitored to quantify its
effectiveness; and deternine if nodifications are needed.

Pollutant concentrations in highway runoff vary fron storm to
storn. It is more effective to ,rnonitor upstream and dorrnstream of
BUPsrr than to rnonitor rrbefore and after BUp ilrtplenentationr as
requested in the draft plan,

paqe 4-10: Coalescent plate oil/water separators are efficient in
situations wi.th relatively Large amounts of oil and small anounEs

83
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of water. They are not cost effective in situations etith
relatively Emall anounts of oil and large anounts of rrater.

Uanufacturer's data indicates oil/grease concentrations in
coalescent plate effluent are typically higher than concentrations
in untreated highway runoff. To aay whether or not they would be
effective renoving oiL frorn seaTac a1l runoff, or truck wash
water. would require testing.

Hylebos
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Puqqllup Tnihe of lndiqn
May 8, 19 91

Roz Glasser
King County SWM Division
?10 Second Ave., Room 730
SeattIe, WA 98L04

RE: Hylebos Creek and Louer Puget Sound Basin plan

Dear Hs Glasser l

A-38
Tacoma, Washington 98404

Thank you for the opportunity to comment on the basin
luyallup Tribe vould like to conpliment you and yourfine docunent. The overall report is thoroughr- uelland provides excellent g!aphic oiientation.
The. Puyallup Tribe Fisheries Division vievs the plan as apositive step toward improving the hydrology and vater gualttyvithin the basin. Frorn a fisheries resource protectidn andehhancenent standpoint, the recommendations outtinid in chapter 3vi l l go a long vay tovard reestablishing a healthy itrearrenvlronnent.

plan. The
staff on a
organi zed

Speci f ic comments
ident i f ied be 1ov.

and concerns of the puyallup T! ibe ale

Eqgg f-S: Code enforcenent and penalties as they apply to BI{-9,BW-9 and BW-l0 is essential to a healthy stiearn- environment,S'ignif icant damage to a drainage often occuis during constructionphase. Developers and contractors need to realize fhe impact oftheir actions and understand that repeat violations vili not betolerated.
Page 3-32, BW-17 #2: A brief section discussing the inpact ofsurface. nining operations vithin the plan Srea and- uponrespective drainage basins vould be appropriate here, We realize
Ene bult( ot these operations are Iocated vithin pierce county,nevertheless their impacts to Hylebos Creek are significant. -A
reviev of erosion and sedinentation BHps for this-speciflc landuse needs to be addressed. One possibility for opeiation BMpsvould include a net season noritorium fiom sal October lstthrough March 31st. AIso, details for site reilamation andmitigation vould prevent the prolonged erosion and sediment inputobserved during idle periods and,/or f o1.1oving closute.
Page 3-34, Bw-18 lf 2: Current Interstate 5 HOV lane constructionvilI result in increasedl runoff. Where vi11 this additional
f lors be directed? Vte ate alI vell versecl in the oroblemsresulting from the overyhelmed channel capacity in the Eist F.orkfron the__original I-5 construction and dtainlge rerouting. Wecannot afford to repeat this mistake and duplicite this situation1n an alternative reach or exacerbate current conditions.

20O2 East 28th Street 206.t597.6200
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Page -l-35, Bl{-20: The Tribe vhole-heartedly endorses these
reconmendations and related discussion on page 3-37. Thispractice vi11 complement the use and benefits of biosvalefiltration on vater quality and ground rrrater recharge.
Page 3-4L, BI{-25: Honitoring prograns should be activated
Drlor to implementation of najor basin vide and sub-basin
recommendations. Routine sarnpling taken at established stationstrtould provide a baseline standard to compare over tirne andprovide a tool fo! measur ing the effectiveness of sub-basinspecific improvement projects. ttithout an established means ofquantifying culrent conditions, future evaluations are subjective
and speculative.
Page 4-13, CIP 2441! Dredging the channel at this point protects
the bridge but does not address the stream channel north of 373rdvithin the Mace prop€rty. Current channel morphology inhibits
both adult and juvenile fish migration \dithin this colridor. The
b!aided configuration vhich has formed from gravel depositionduring high flovs has been observed to strand outmigrating fry,
impede adul.t passage and enhance bird predation. Effo=ts are
needed to consolidate the stream into a single channel. It ispossible that completion of CIPs 2433 and 2435, 35 and 3? si11
negate long term maintenance of this reach, Horrrever, an interim
solution is crucial to fisheries survival,
Flooding

Page 5-24t Cunulative impacts of highvay construction is not
discussed. The ballast requirements in the construction of large
roads can have dramatic influence on the natural drainage vithin
an area. Such structures can, in the case of Interstate 5,
create a dam, altering the established hydrology.

During periods of heavy raln. flooding is especially pronounced
east of 70th Avenue East in tributary 0005, identified as problem
location nunber 1.. The extent of recent development vithin the
Hylebos basin has brought to our attention a najor change in the
drainage pattern vhich has until recently gone unnoticed.
Groundwater seepage and vetlands detention once extended out
across the va11ey floor and is norr constricted by the freevay
vhich nagnifies the problem of increased runoff.
The Tribe appreciated the opportunity to r.'ork yith King County
and discuss plan issues throughout the development of this
document, Please call ne at 593-0254 if you have any questions.

Lad

A-39



o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

92

SUHF'RE PNOJECT
EnYironme ntal Education

t
Fegulatory Entorcemsnt

t610 Main St
Milton. WA 98354

oslz4l9L

Boz Glasset
flng County SW}{ Div.
710 Second Ave., h 730
Searrle, WA 98104

Derek Sherrod
(2OG) 926-023'l

Y.t
rtg been a while alnce ee lslked and r do rcalLze that r a lste for che eomenc
period, but r feer r have a aitusti.on that never che lasg ahould be eddreseed.

As you uay know, I have fo! the lasc eight ycars now been studying che East
llleboe and Ehe llfe it supportE in rrltten end photo fom and I fcel ChatI know che Easl Hylebos pretty $e11...lssc year alone took nearly 2200 bours.

The concern 16 thts; You are plannlng accordlng to the 18te6t Hylebos Bssln Draft
Project No. 2445 co Etaballze the channel and address che oigralton of the knlck-
polnts of nhlch therqrchree.

qal

If you intend to reoove the knlckpolnEs or Bake ch€nln such a way EhaC oigrating
Saluon nay bypass Cheo 1ct oe cauClon you on thi8 roarter.

You oust reneober Ehat. th€ upper portton of che East Hylebos ts a acraonal alrern
and le dry fior lat€ Uay co tlov€ober.

By renovlng the lorrcroost knlckpolnt shlch ie the blockage rhlch prevence the
salmon froo procedlng farEher up etreaE you 1111 aurely cncourlgc oigratlon
and eparmlng but. havc sentenced che hatched fry to celCein deelh es rhen the
upper EasE drles up lt does lt vcry qulckly, usually rlthla. Erto days.
Thc rcEalning poo16 Day cake anothcr wcek to dry up rhich ia rhcre 20000 or
oore fry 6re stranded cvery ye€r only to dtG fron lack of waEcr.

I auggesE one of thrce solutions!
1. Place a barrier to prcvenE f,ish otgratlon uhere the upper Erst and lorrer
EasE EatnEain a yearly floo.
2. Ilave a fl8h rcscuc Eeam to go ln and oove stranded fry to aefcly.
3. Place a berricr to.prevent aps$ners froo oigratlng too f,ar upslrcaD.

Throks for your lnE
U---/ (W-..rq
$incerely
Derek C Sherrod

68.
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BancxausEN Gonsulnnc EnctNEERS
"Land Planning, SuNey, and Design Spec,a/ists"

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

April 11, 1991
FAXED 296-0192

Ms. Roz Glasser
King County
Surface Water Management
730 Dexter Horton Buildins
710 Second Avenue
seattle, wA 98104

Re: Draft Hylebos Creek and Lower Puget Sound Basin Plan

Dear Roz:

In accordance with our field inspection today with Mr. Gino Lucchetti near the southerly-most tip of the
porlion of the Hylebos Creek which is covered in your study (at the King/Pierce County line), I am
requesting one minor change to your proposed zoning designation mapwhich substantially inpacts a 24-
acre parcel nearly ready for construction.

The 24-acre parcel in question is located entirely withiu Pierce County. The north boundary line of this
property is the King/Pierce County line pursuant to the attached map. This project will include the
construction of 224 townhouse/apartment units on approximately U.7 acres (a density of 9.1 dwelling
units per acre). This project has already received a Mitigated De-claration of Non-Signif icance which was
finalized several months ago by Pierce County. The final building permit will be issued within the next
several weeks.

ln order that your proposed zoning map is consistent with this developnent, I am requesting a minor line
shift for that portion of the plan covering Pierce County as noted. This line shift would be more consistent
with actual field topography. If this preliminary liue were not shif ted, it would conflict with the existing
development as it would be construcled.

I have already given Gino a copy of all of the engineering design plans, including grading and storm
drainage (which will incorporate 100 percent retention of storm drainage on the site up to the 100-year
slorm), as well as a copy of the landscape/Hylebos buffer plan, which are currently being finalized
through Pierce County.

It is our intent to limit human intrusion into the Hylebos Creek/wetland area to minimize disturbance to
the Creek. This will be accomplisbed by retaining a 5-foot to 10-foot vertical buffer for the buildings, as
well as an average 65-fool horizonlal buffer. Dense vegetation will be plantcd withio this 65-foot
horizontal buffer alongwith a "hogfence" whichwill not bevisible but will limit the intrusion of pets and
humans into the Hylebos Creek area.

We are currently proposing to dedicate that portion of the property (approximately 10 to 12 acres) located
south of the Hylebos Creek, and including some or all of the Hylebos wetlands, to the City of Milton.
They would either leave the area undeveloped or develop a walking park through this portion of the site.

A-41
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Ms. Roz Glasser
King County
Surface Water Manacement

DBM/sg
c609.04
enc: As Noted
cc: Mr. Dick Butko

Mr. Gino Lucchetti, King County Surface Water Management
Mr. Tom Barghausen, Bargbausen Consulting Engineers, Iuc.

April 11, 1991

Plcase revise your 1-unit/S-acre designation iu accordance with the attached nodified map. I believethat this oap more closely follows the existing contours and will also be consi$tent with th; proposed
dwelopment which will be constructed oo the si1e. As you can sce from our plans and our site iispection,
we are taking every possible mea_sure to protect the Hylebos Creek by planting Evergreen and deciduous
trees between the buildiug and the Hylebos Creek and wetland at.as. I believ" thii small modification
to your plan will make the development consistent with the objective of your proposed study. If you have
any further questioDs please contact me.

Vice President
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Figure 4'2'3
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Responses to Public Comments

Pierce County Public f,orks Deoartment

l. The area described js outside of the study area of the Basin plan. The
areas where the more strict detention standard, Btl-3, is recommended were
determined from detailed analysis of the hydrology in those areas. The
King County SWM Division will support a nore strict detention standard in
the area in question if a detailed analysis determines that such a standard
is warranted.

2, Comment noted.

Ilndus. Thomas. Calmes f, Illev
3. A Notice and 0rder was issued in 1987 to all three property owners alleging

the draining of the wetland. llhen a Notice and 0rder is ilsued, it is -

referred to as a code enforcement action. Please refer to King County Code
Title Number 23 for further information. The King County Sl,lM Divisioh con-
tinues to support the Plan language as written.

4. Please see Section 4,1 for revisions responding to your comment.

THln lakes Homeowners Associ atl on

5. Comment noted.

6. Cross-basin transfer of storm water is not an acceptable alternative due to
the associated environmental impacts and high costs. The King County StrlM
Division continues to support the Plan Language as written.

7. Sub-basin recommendation, SL-1, applies supplemental on-site detention to
areas upstream of Twin Lakes. Also, basinwide recommendations BH-8, BW-9,
and Bl,l-10, address soil and vegetation retent.ion and steep slope protec-
ti on.

It is recognized that silt deposition has been associated with uostream
development. Its presence, however, is not equivalent in significance to the
other basin problems that are addressed in the plan, p'lease also refer ro
Section 2.4, which discusses the "Criteria for Significant problems.',
Furthermore, renoval of the silt without modifying the lake outlet configuration
does not plovide increased_flood storage. The alternative, to reconfiguie the
outlet to lower water levels of the lakes, would require a sjgnificant-amount of
dredging at a substantial cost and impact to existing lakesidi uses.
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lfashington State Department of Flsherles

8. 0n April 25'1991' Basin Planning program staff members conducted a fleld
investigatlon of the. reach in question. It was determined that a temporary
sediment trap would have unmitigatable adverse impacts on an exis ng
lvetland and riparlan areas vrithout cofinensurate downstream benefits.
Furthermore, this stream reach curren y has a high potential for enhance-
ment of the aquatic habitat. please refer to project 2433 for a descrip_
tlon of the enhancement. In the intelim, the City of Federal l{ay also
began to implement the plan recofinendailon for panther Lake. Thi proJect
is planned to be implemented ln 1993. The Klng County Sl{l,l Divisioh con_
tinues to support the PIan language as written.

9. Reconmendation 8l{-6, Livestock Access control , responds to your concern
about managing the access of farm animals to streams. This- recomendation
requlfes measures such as fencing of llvestock from stream and we and buf-fers.with the provision for waterlng points. strlct regulation of animal
densitles ls both difficult to detennine and to effecilvely enforce due to
lndiv'idual site conditions. Bl{-17.s, Bl.,lp programs for conlrol of Nonpoint
Source Pollution from agricultural ac vities; will also help control water
qual ity effects from these uses via individual farm managemeht water
qual lty plans developed through the ConservatJon Dlstrici. These plans
provide directlon for pasture management, fenclng, and anlmal densities.
The Klng County SHM Dlvision conilnues to support the plan language as
wri tten.

l,luckl eshoot Indlan Trl be

10. a) At a.minimum, the plan recomends a higher level of protection than has
ever existed in the planning area. If implemented, these measures t{lll
be-more stringent than any other requirements in the region.
Unfortunately, the high level of exlsilng development l; the ptannlng
area precludes many restoration op ons for much of the systein.
Restorafion ls belng pursued wherever posslble and where natural eco-
system functions can reasonably be expected to recover. (please alsorefer to response 32. )

b) Please refer to sec on z.L for revisions responding to your cormenr.

11. Fragmented and degraded habitats, including many streams and h,e ands thatgre n9t specifical ly !n a RSRA or LSRA, are unfortunately the rule rather
than the exceptlon within the planning area. protec on for these habltatsis provided by a variety of basinwide recoflmendafions ranging from buffer
requlrements and impact avoidance to storn flow attenua on.- These recom-
mendations are far more stringent than past standards and as such are noE
considered a ,,wrlting-off,' of these habitats. Recomended crlteFia_
suggested for ,'Secondary Resource Areas. are similar to those for LSRAdesignation. As a result, the King county s$,1 Divlsion continues to sup-port the Plan Ianguage as written.
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t?. The significant Problems Iist was developed based on a prioritization of
problems, the criteria for whlch embody the spirit of the recomendation
bf tne Muckleshoot Tribe. The prioritization of problems and subsequent
solutions for the Plan recognized the distlnction between natural versus
human -exace rbated problems such as lncreased erosion and flooding due to
upstream developments. By comparison, the Plan also views the sub-basins
a's integrated unlts. This is demonstrated, in part, by a ranking. of solu-
tions to address upstream problems first. A major concern of problem and

solution identification was the protection of natural functions and pro-
cesses in RSRAS and LSRAS. l{here possible and where County Jurisdlction
prevailed, corridors for safe migratlon of anadromous fish lnto these
areas were evaluated and were provided.

13. Please refer to response 12.

14. Please refer to Section 2.4, Plan Criteria, and Section 3.2' Control of
Volume and Timlng of Runoff From Developing Sites' for revislons respondlng
to your coflment.

15, Base flows in creeks are maintained by exfl Itratlon from the groundwater
and shallower saturated areas adJacent to the creek. Urbanization reduces
recharge to groundwater because of impervious surfaces and soil compaction.
This results in a reduction in base flow to creeks. The basinwide recom-
mendation Bw-21 (stornwater infiltratlon) and sub-basin recormendatl0n

. wHL-25 (enhanced area-specific infiltration) address the problem of reduced
base flow to some extent by promoting practices that recharge the ground-
water table. Because it is not feasible to inflltrate all precipitation
that fornerly recharged the groundwater prlor to development' reductlon of
base flows r{ill generally accompany development wherever lt occurs.
Therefore, the King County Slil,l Division contlnues to support the Plan
I anguage as wrl tten.

16. The primary purpose of Section 2.5, "Coofdlnation l{ith Pending Plans and
Codes," is to identify local documents that are currently belng prepared in
which Basin Plan recffnendations could be lncorporated as part of the adop-
tion process. This practice ls an efficient mechanism to implement the
PIan recormendatlons and will minimize the need for separate time-consumlng
and dupl icative approval processes. Therefore, this sectlon ls not
lntended to be incl Jsive of all existing federal , state' or local plans 0r
regulations. Hence, no mention ls made of these plans or statutes. These
plans and statutes, holtever, were taken into conslderatlon as part 0f the
environmental analysis during Plan development, and they will be evaluated
further durlng the lmplementatlon phase of each proiect. The King County
Shoreline Master Program and other plans and codes are currently being
updated to fulfill the requlrements of the Growth Management Act. These
amendments should therefore be included ln the list. Please refer t0
Section 2.5 for these revisions.

17. Consultation with U.S. EPA has indicated King County ls not potentlally
liable with regards to the Hylebos l{ate rvay and Cormencement Bay Superfund
Cleanup Projects and Natural Resource Damage Assessment process.
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1n The National Pollutant Discharge Eliminailon System (NPDES) will requtre
permit applicatlon requi rements for stonnwater dlschdrges issociated vithin
fiye general areas: 1) tndustrial acfivtty; Z) dischaiges from a municipal
separate-storm sewer systern servlng a population of 250;OOO or more; 3) dis-
919r99! ffom municipal separate stonn sewer systems serving a populati6n of
f00,000 or more, but less than 250,000; 4) counties with unincbriorated
urbanlzed areas greater than 250,000; and S) counties wlth unincbrporated
urbanized areas greater than 100,000 but less than 280,000. The City of
Federal l{ay does not fal I into one of these five categorles at this iime,
although certaln lndustrial acfivlties (e.9., Evergrein Industrlal park)
will be required to obtaln a permit. Unlncorporatid Klng County will be
required to obtatn a permit.

Existing water quality conditions were documented in the Hylebos creek and
Lower Puget Sound Basins-Current and Future Conditions Report. The data-
base used for this analysis was extremely I imited. Therefore, modellng of
these data to provide annual estimates of pollutant loadings was notfeasible. Water quallty monitorlng programs that are needid to further
lgelttfy and lsolate problem areas, and monltor trends ln the long term areIisted in recoflmendatlons BH-26 through BH-31.

The PIan recofimends no net loss of aquatic habitats (Bl{-11) and ldentifies
as a first priority, preventlng the need for mitigation by avoiding proJect
impacts (Btl-12). l{hen mlilgation ls necessary, r-comendltion SW-iZ'taLn-tifies an order preference of ac ons that should be taken. please refer
to BW-12 for revislons to emphaslze this potnt.

Please refer to the ,'Dlscusslon of Recomenda ons" in Section 3.3 whlch
describes the functions of buffers tn protec ng streams and we ands from
impacts due to the encroachment of development and human lntrusion.

The prlmary purpose oJ BU-7.2,,,Llmitations on Stream Crosslngs and Stream
l,{odifications or Relocations,rr is to ellminate impacts to salmonids and their
habitat from these activitles. In the plannlng area, the bulk of Class 3
stream reaches is well upstream of thls anadramous zone. As a safeguard,
however, a provision was included requiring an environmental analysis for
stream modificatlons or relocatlons for Class 3 streams. This would
requlre the proponent to show that the proposed alternative would have the
least environmental lmpact on the stream. It is an clpated that, as aresult, downstream affects on anadramous areas would be negligable. The
King County Swlil Division contlnues to support the plan language as written.

a) Exlsting codes in al'l entitles in the basins curren y have provisions
which prohiblt dumping in surface waters. Due to limitation's in
enforcement staff and the 'lack of public awareness, these codes have
not been effective. For thjs reason, the recomlendation in B},-32,
Public Involvement and Educa on, ls included in the plan. This recom_
mendation vrill lncrease public awarness about the fole of individual
citizens 'ln lmproving, or degradlng, their envlronment. please see
this Section for revisions respondlng to your corment.

b) Recormendation Bl{-7, "Llmitations 0n Stream Crossings and Stream
llodlfications 0r Relocations,', does not exenpt activities based on
whether projects are small- or large-scale.

o
o
o
o
o
o
o
o
C
o
o
o
o
a
c
o
o
a
o
a
o
I
a
c
o
o
o
o
a
I
t
a
o
o

19.

20.

21.

22.

A-48



o
o
c
o
o
o
o
o
a
o
o
I
a
a
o
o
o
o
o
o
a
o
o
o
o
I
a
o
t
o
t
t
c
o

23.

24,

13.

tb.

27.

t6.

The Ktng County Slfl.l Division continues to support the Plan language as
written for both corments a and b.

Critical areas designatlons are to be established by local governments as
outl jned in the Growth Management BiIl #2929. The Basin Plan should be of
great use to local entjties in identifying and establlshing those
designations. Please also refer to response 19.

As stated ear'l ier in response 18, the Clty of Federal l{ay will not fall
under the NPDES permlt requirements until the municipality has reached a
populatlon of 100,000. Parts of the basins that are located in unincor-
porated King County nill be included ln the County's permit process. Until
a more comprehensive data base is established and final rules are approved,
it is not appropriate to conduct an analysis of the feasibil ity for meeting
and maintaining water qual ity standards.

Please refer to recomrendati0n BW-37, "Education and Public Involvement,"
for revisions responding to your corment. The King County Sllli{ Division
bel leves public involvement and educati0n programs are where the emphasis
is needed to address removal of l1tter from publlc and private property.

section 3.7, "Code Compliance," is intended to include recormendations for
penalties that are not included in current enforcement codes. Issuance of
stop work orders until code violations are corrected is a code provjsion
which all entities currently have available to them.

Protection 0f resources is expenslve. However, prevention has been shown
to be more cost-effcctjve than corrective actions. one of the maJor pur-
poses of the basin plan is to predict future problems and ldentlfy ways to
prevent them. Section 3.7, Tax Incent{ves, is not lntended t0 imply that
resource protection is too expenslve for the tax base, but rather that a
variety of tools, in addition t0 the public initiatives such as the
Sensltive Areas 0rdinance and the open Space Acquisiti0n Program, are
needed to protect these areas. The recoflnendations in Section 3.7 there-
fore are additional tools wh'ich the private sector should consider in their
decisions about convertlng undeveloped land to urban uses. Utilizing these
tools is considered an important approach t0 protecting resource areas and
meetlng private financlal goals. Please also refer to Section 3.7 for
revlslons responding to your cofirnent.

Pfoperties that developed without the benefit 0f current stonmr,ater
requirements are "grandfathered" to the requirements in place at the time
original construction permlts were obtained. Therefore, a conservation
Iien that requires upgrading a stoflnwater system 1n the absence of a
request for new permit would be unenforceable. However, as new construc-
tion permits are issued for redeveloping (expansion or remodel ) these uses,'It is the general pol icy of entltles ln the basins to also reguire that
stoflrMater systems are upgraded to current standards, to the extent
oossible.

29. Please refer to Secbion 4.1 for revisions responding t0 your cornnent.
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30. Djrect discharge of stonnwater to Puget Sound ( recornendat i ons t{S-l, CS-1,
and SL-Z) following water-qual ity treatment as specifled tn the 1990 King
County Surface l{ater Deslgn l,lanual achieves equivalent removal of polIu-
tants and more effective control of water quantlty than any other alter-
native recomended in the Plan or in any other existing ordinance. The
loss of groundwater recharge is not affected by this recofinendation.
Whether the runoff from impervious surfaces is piped to Puget Sound or
discharged into a surface stream, that wate|ls lost to the groundwater
system (please see response 15). Basinwide recormendation BW-21

. ("Stormwater Infi Itration") and sub-basin recomendatlon |{HL-s ("Enhanced
Area-Specific Infiltration") address this problem to some extent. Loss of
recharge, however, is one environmental impact of urban development that
cannot be wholly mitigated. These di rect-d i scharge recormendatlons do not
affect this fact, either for better or for worse. Therefore, the King
County Sl.,M Division continues to support the Plan language as wrltten.

31. The cost of rehabl lltating severely degraded stream channels and the
extreme improbability that they could ever become fully functional biologic
and hydrol0gic systems suggests that an uncritlcal , ful l-scale effort for
each of these systems 1s futile and counterp roducti ve to the basin plan
objective 0f genuine stream restoration. Those channels whose set ng and
intrinsic complexlty suggest that rehabilitation ls possible are recom-
mended for substantial efforts (ProJects 2433, 2448, 3322, 33?6, 3327,
3328, 3329, and 3331). Please also refer to response 30. Therefore, the. King County S}.ll.{ Divlsion continues to support the Plan language as written.

3?. Strean-channel restoration is nowhere considered an alternative that
excludes feasible source control. However, rvhere a catchment area is
totalIy bui lt-out and sites are unavailable for detention, the plan seeks
to acknowledge physical real ity and proceed as effectively as possjble. In
some cases, the technical staff Judged that full restoration was 1n fact
lmpossible. This conclusion was not reached on any of the major tribu-
taries of the two baslns, where the intrinsic comp'lexity of those streams
and their dralnage basins suggested that restoration of historlc function
was feaslble. The true cost of past damage, although not quan fled with a
dollar figure, is clearly stated on page 1.1 of the plan and repeated
throughout the document. Source controls and regula ons to ayoid future
degradati0n comprise the largest single section of the plan (Section 3);
the King County S}|H Division bel ieves these recormendations represent as
strong and effective set of protection measures as can be realistically
devel oped.

City of Federal llay

33. Corment noted.

Clty of illlton

34. The lmpression stated in your letter is correct. The methods for cost
sharing the Plan implementation will be discussed wjth each entity in the
development of implementation ag reements.
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Clty of Seattle S0ltd llaste Utlllty
35. Thank you for the clarificatlon. Please refer to Section 4.3 for revisions

respondlng to your cofiment.

36. Project 3321 recormends a study to examlne the performance of the Mi dway
Landfil I detention pond using a continuous hydrologic model and modlfying
the outlet structure to improve flow reduction downstream. The Basin Plan
also recomends monitoring of stage height in the pond to assess lts per-
formance and callbrate the continuous model. lilodel ing of the 1r{ idway
Landfil l using the Easin Planning model , HSPF, indicates that the Midway
Landfi lI detention pond does not reduce flows to the design level. The
pond was designed using a single event hydrol0gic computer model.
Detention ponds designed uslng single event methods are susceptible to
overtoppjng because water is present in the ponds prlor t0 the beglnnlng 0f
a large storm event. Single event models, by definition, use only a single
event for design and cannot correctly account for sequential storns. The
hydrologic model used in the Plan provides a more accurate representati0n
of runoff than the single event model used to design the li{idway Landfill
detention pond. The HSPF model is more accurate because it computes runoff
continuously in time, uses actual precipitati0n and evaporati0n rates as
input, and 'l s callbrated with two years of flov, data from the l,lcSorley
Creek d ra j nage.

Both components of the Plan recormendati0n, flow monitoring and continuous
hydrologic modellng, are needed t0 assess the performance of the detention
pond. The flow monitoring will be used to calibrate the continuous model.
I'lith a calibrated model , a long series of simulated flows (20 years or
more) may be routed through the pond and used t0 compute the probability of
occurrence of a speclfic flow ln the existing pond. l{lthout the hydrologic
mode'l , it is difficult to assess the probabi I ity of occurrence of the gaged
flows. If the fesults of thls analysls shorJ that the pond 'ls not per-
forming as designed, then the model could be used to determine a more opti-
mal outlet conflguration. Therefore, the Ktng County Sl{M Dlvlsion
continues to support the plan language as written.

37. The area occupied by the li{i dway Landfil l on Figure 5.1.2 is shown as
cormerclal Iand use based on the zonlng 1n that area but does not reflect
the land use input t0 the hydrologic model in the landfill area. The land
use and subcatchments in the vicinity of the l,lidway Landfil I that were used
ln the hydrologlc model were obtained from the illdrvay Landflll Closure Plan
Draft Environmental Impact Statement, Technical Appendices (August, 1985).
The runoff parameters for the Landfi lI cap were assumed to be grass cover
on till soil. The runoff characterlstics of grass covering glacial till,
nhich is a dense clay and gravel matrix, would be similar t0 the Landfll I
cap whlch is composed of grass covering sand and an impervious liner.. The
land cover of the Midway Landfill area was therefore modeled correctly,
although Flgure 5.1.2 does not reflect this. Because of printing costs,
Figure 5.1.2 cannot be changed.
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48. The 'rAffected Entities" Section is placed irmediately following the basin-
wide recormendations because these recormendatlons are prlmarily addressed
to entities for consideration as changes in their existing regulatlons and
programs. Since reviewers of the Plan in the entities are p.rimarily con-
cerned wjth how the reconnendat1ons apply to thelr Jurlsdiction, the
"Affected Entities" Section precedes the "Discussion of Reco'mnendations."
Therefore, the Klng County S}|li,l Division continues to support the Plan
language as wri tten.

Klng County Conservatlon 0l strl ct

49. Coment noted.

llashlngton State Department of Transportatlon

50. The stream crosslng design alternatives are Iisted in decreasing order of
preference so that there is flexibility to design to a varlety of site con-
ditions. This approach to minimizing impacts due to stream crossings is
consistent with the King County Sensitive Areas Ordlnance and current prac-
tices by the l{ashington Department 0f Fisheries. The King County StiI'I
Division continues to support the Plan language as wrltten.

51. The permlt fequirement fof gradlng volumes of 100 cubic yards or more
(Bl.l-8.1) is the thresho'ld adopted in the King County Sensitlve Areas
ordinance. This ordinance exempts grading in publicly-owned road rights-
of-way and clearlng and gfading by a publlc agency for routine road main-
tenance. For specific language in this code, refer to Section 100 of the
King County Sensitive Areas ordinance 9614. Also, Section 70 of this ordi-
nance provides for a variance t0 the requirements if circumstances warrant.
The Plan recormendatlon responds t0 the cumulative impact of small volumes
of materlals whlch are belng graded of used for flIl throughout the basins
ryithout adequate controls. Erosion from these sources is adding to the
excesslve instream sediment loads from deve I opment- re I ated activities.
Therefore, the King County SHtl Division continues to support the Plan
Ianguage as wri tten.

52. The recomnendation to establish seasonal clearing and grading limits is
viewed as a prlmary measure to control the volume of sediment entering sur-
face waters from deve I opment- re I ated activity. The Hylebos Creek and Lower
Puget Sound Current and Future Conditions Report (King County, 1990a) docu-
ments that severe eroslon and sedimentatlon problems are pervasive in the
basins. These conditi0ns are reflected in significant concentrations of
solids found in water qual ity samples taken throughout the planning area,
including trjbutary areas with, and without, erosi0n hazard areas. Visual
observations also verify numerous locations rrith excessive sediment deposi-
tion and cementing 0f spawning and rearing gravels due to soil erosion in
both baslns. Deve I opment- re I ated sediment sources are a major contr'lbutor
to this problem. Furthermore, research conducted by the King County
Conservation District has found that although best management practices to
control onsite erosion have been a permlt requirement for many years, these
practices have genera'l ly not been followed to the extent necessary to avoid
damage to stream systems. It is anticipated that when development-induced
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erosi0n is controlled to a greater extent through thls regulation, aquatjc
habitat in both basins can jmprove dramatically.

0n the basis of these findings, there is ample evidence that thls
recofimendation shouid be applied as a uniform standard throughout the
basins, rather than as a performance standard which could be implemented on
a case-by-case basis. Therefore, the King County SHl,l Div,i sion continues to
support the Plan language as wr'ltten.

53. l{ithln Chapter 173-270 l.lAC (Puget Sound Highway Runoff Program) a new
section (UAC L73-270-030, Best l,tanagement Practices) ls being proposed.
l'lithin this sectlon, it states, ',The highway runoff manual shall include,
but not be Iimited to: a) BMPs for control of erosion and sedimentation
including standards for operation and maintenance; b) Hydrologic analysls
procedures; c) Design, operation, and maintenance standards for retention
and/or detention facillties and conveyance systems that shall emphas,ize
systems which maximize water quallty benefits as well as water quantity
control , such as inc'l usion of biofiltration techniques where practicable;
d) BMPS for the control of pests; e) BMps for selection and use of deicing
chemicals; and f) BMP5 for rvaste disposal from hlghway runoff system maln-
tenance. rl

This ne!, section eqlhasizes the need for BMPS to control pollu on through
the use of biofiltratlon techniques and operafion and maintenance activi-ties. The Hylebos Basjn Plan recognlzes the importance of these items and
has recomended a "Ditch Master" or other comparable horlzontal auger. The
Highway Runoff Program will require minimum standards that WSDoT wlll need
to meet. This will require additlonal staff and appropriate equipment to
implement BMPs which wlll maximize water qual ity benefits. King County SllM
Dlvision staff bel ieves the "Ditch i4aster', is well-suited for these bailns.
In addition, performance requirements u llzing smooth cut dltches with a
mlnimum 0f loose or disturbed materials remaining in ditches, as HSDoT has
suggested, will not be a preferred 8li{P.

54. The base maps for the Basin Plan were not generated by jnterpreting aerial
photographic centers. However, thls is a process that the Klng County Sf{M
Divjsi0n is considering for use in other Basln planning endeavors.

o
I
t
o
o
I
o
o
a
a
a
o
o
o
o
o
o
o
o
o
I
t
a
o
o
a
o
o
I
a
o
a
o
t

55. The Basin Plan does not assume the priorl es ,in these baslns would control
the implementation timetable of the puget Sound Hlghway Runoff program.
However, the proposed new section l,,AC lZ3-270-060(3) (b) states ,,HSDOT

shall develop a prirrity rating and ranking system and submit it to Ecologyfor concurrence.r, In a corment letter (l,larch 21, 1991) to Mr. Gary Kruger
ftlashington State Department of Ecology (DoE)l regarding these pro-posed-
!{ACS, King County expressed concerns vrith regards to this lssue'and recom-
mended that Iocal jurisdictions should be consulted in the development of
the priori tization criteria.

Recomendation Bl.l-ld is proposed primarily to revegetate developed areas,
in part to resto.re natural soil permeability and provide sites ior future
recruitment of large woody debris (LHD) into stream channels. The revege-
tatlon program will supplement the flow-control capjtal lmprovement proijects. These flow controls, coupled with the Ll{D project, will stabilize
streambeds and streambanks, thereby avoiding the need for channel har-
den i ng.
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57. consideratlon of local park and recreation planning needs was included in
Plan development to encourage coordinated use of sites for both park and
stormwater facilities. For example, capital improvement projects as well
as LSRA5 and RSRAS in the Plan have been incorporated into the City 0f
Federal }.lay Draft Park and Recreation Plan to the extent possible. As a
result some of these areas may be acqujred by the City.

Section 3.10, Tax Incentives, is also intended to identify rrays that land
owners can preserve sensitive areas in exchange for federal and local tax
concessions.

58. The I'lashington State Department of Ecology (DoE) has established an
interim disposal po'l icy for Vactor/Eductor trucks. DoE is currently
working on a final disposal plan. li{etro 'ls facllitating the introduction
of decant liquids into their sanitary sewer system. The following four
options are presented as a tool t0 be used wjth best professional judge-
ment:

a. Use 0f an unregulated fill 0n property owned or leased by you in
compliance with RCI'I 70.95.240 and any local laws;

b. Disposal at a demolition landfill (e.9., Coal Creek, (Newcast'le), or
Mt. 0l i vet) ;

c. Disposal at a I ined landfiII (e.9., Cedar Hil ls)i or

d. Disposal by a licensed storage, treatment, and disposal facil ity.

NoTE: Coal Creek landfjll should be used when cleaning basins ln
resldentlal and corflnerclal areas.

Cedar Hills landfill should be used when cleaning basins in
i ndustrial areas.

Agree. However, to determine the effectlveness of a Bli,lP on the system, a
sampl lng program must include monitoring prior to BMP implementation.

Cofinent noted.

It is recognized that the coalescent plate oil/water separators have
I imltatlons 1n high flow conditions. However, these separators are
currently considered to be the best available technology. It is antici-
pated that as nev, technology becomes available, the current limitation will
be overcome. In situations where high storruater volumes are anticipated,
the recofimendation 'loes not preclude the use of addltlonal control options
such as oi l-absorbent pillows ln all storm drains, oil booms in detention
ponds, 0r placing separators downstream of retention ponds. All of these
methods, horvever, require regular malntenance to avoid excessive build-up
of residue on colle:tion surfaces.

The fol lowjng general guidelines, for oi l/water separatlon devices were
obtained from the l,{etro 1990 report, "0iI and Water Donrt Mlx: The
Appl icati0n of 0il-Water Separation Technolog'ies in Stonnwater Qual ity
Management." These guidel jnes are suggested to maximize the effectiveness
of oi I /water separators:

60.

or.
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Consideration should be given to the cost-benefit relafionship of
storrnfrater treated versus construction costs (the 6-month, 24-hour
storm would be cost effective as the yater qual ity design storm
standard);
Coalescing plate oil/water separators should be used ln places where
relatlvely high oil and grease concentrations are expectedi
Separators should be designed with a turn-down elbolr inside the flrst
chamber at the lnflow pipe and a sample-T at the outflow pipe;
A floatlng or rope oil skimlng device which removes oil from the oil
collecti0n chamber of the separator and drains to a waste-oll tank
offers a combination of practlcality, reasonable cost and effec-
ti veness; and'it is good practice, where design parameters allow, to install a flow
controlling structure upstream of an oil-yater separator which regula-
tes the amount 0f water getting into the separator.

Federal l{ay Sewer and l{ater Dlstrlct

62. It is not within the scope of the Basin Plan to descrlbe in detail the
methods for water qual ity cleanup. There are many references in the waterquallty portion of the Plan that stress the need for additional iden-
tification of water quality problem areas and isolation of potential Dollu-
tant sou rce s.

63. NPoES permit requirements for the City of Federal Hay were dlscussed jn
resoonse 18.

64. The capital improvanent projects ln the approved plan will be placed on the
Sl.,M capital improvements Iist. As noted in Bl{-43, implementailon of King
County projects will be started at least within one year of approval of ihe
Plan, provided the Sl'lM Strategic Plan is adopted. Adopted basinlride recom-
mendati0n wilI be implemented both within King County, and nithin the
vari0us entitles involved, through lnter'local agreements among the enti-ties. As proposed, the Stream Stetrard (Bl{-38) sould be responslble for
coordinating Plan implementatlon both within the County and with otherentjties. An annual progress report (Bl{-32) wiil atso be prepafed to
descrlbe progress in Plan implementaffon among all en es in the basins.

65. See resDonse 57.

66. The 1990 King County Design l,lanual , which has been adopted by most Iocal
entities in the planning area, curren y requires the use of biofiltrat,ion
srrales as part of onsite stontuater control facllities. Recormendations
B|'l-21 and HHL-s are proposed as addltlonal measures to promote groundwater
recharge and apply speciflcally to the planning area. It is unnecessary to
include standards in the Plan that are already being implemented.
Therefore the Sl,lM Division continues to support the plan language as writ-
f,en.

67. The structures referred to in Section 2.2, which surmarizes erosion
conditions in Lakotd Creek, are SR-509 and the Federal l{ay Sewer and Water
District Sewage Treatment Plant. PIease refer to Sectlon 2.2 for revisions
respondi ng to your coflment.
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70.

'f1

72.

71

74.

Please refer to Section 2.3 for revislons responding to your connent.

Connent noted.

Project costs are feasibility level esfimates that are based on prices for
comon construction items used ln typical King County Sl'lM Divjsion proJects.
Project costs will be refined jn the development of preliminafy engineering
deslgn and specifjcations. ProJect cost reduction, cost sharing, and
opportunity projects will be addressed as part of the Implementation
Package and Interlocal Agreements for the par cipating entities.

Conment noted.

The recomendations in Bl{-7 outline an order of preference of methods for
stream crossings ln order to minimize the impact of such activjties. The
cost of implementing these methods needs to be assessed in terms of the
concomitant short- and long-term cost to the publlc resource. The
recornendati0n does not limit the use of a less expens.lve alternative, but
the proof 0f infeasibil lty must lie wjth the proponent. In this respecr,
agencies and lndividuals must antlcipate impacts and costs of thelr ict.ions
and plan accordingiy. lte feel this ls ,lmportant to the Iong-tenn main-
tenance of stream sj'stems. Therefore, the King County Strl.l Divlsion con-
tinues t0 support the Plan Ianguage as written.

Conrnen t noted.

Leaking sanitary sewage facilities, referred to in Section 3.5, include
onsite sewage disposal systems and possibly sanitary seyer lines.

The Districtrs sevrer lines may not be the cause of hlgh fecal coliform
contanination; however, in areas yhere there are no onsite sep c systems
and there are hlgh fecal levels, these lines should be suspecl and lhoulo
be lnspected by video camera in order to eliminate this source as the causeof the prob I em.

Please refer to Section 3.11 for revisions respondlng to your cofllent.

P'lease refer to resgonse 70.

Please refer response 75.

Corment noted.

v{ashington State Department of Ecology

/5.

'7'?

ta.

79.

80. Pl ease refer to

81. Agree. The new
proposed within
fol I owi ng: (f)
mal ntenance.

82. Pl ease refer to

resoonse 55.

section t{AC 173-270-030, Best Management pracilces,
the Highway Runoff Program Manual should contain the
BMPs for waste disposal from highway runoff system

response 59.
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83. Please refer to response 61.

Puyal I up Trlbe of Indlans

a
t
o
a
a
a
o
o
o
o
o
o
o
o
o
o
a
o
t
o
o
o
c
o
o
a
I
o
I
a
o
o
I
o

84.

AE

Corment noted.

The impact of surface mining actlvities were not specifically evaluated in
the Plan. You are correct hoyever that although there are nb surface minesin the King County portion 0f the plan area, impacts from these uses, tvhere
they occur in the system, are likely significant, at least locally.

In general , site layout is probably more effec ve than seasonal grading
restrictions in managing erosion and sedimentation because most oi thesL
sites are typical ly uncovered regardless of whether or not active mining is
occurring. Specific Blr{Ps for surface mining activities have not been
developed in this state (or at least are not tisted in the USDOE oraft
Storrwater Manual ). Nevertheless, general source control and stonftrater
treatment BMPS should be used for related activities and facilities in sur-
face mines as fol I ows:

a. Fuel i ng Stati ons;
b. Vehicle equipment washing and steam cleanjng;c. Loading and unloading liquid materials;
d. Liquid storage ln above-ground tanks;
e. Contalner storage of llquids or dangerous wastes;f. outside storage of raw materials, by-products or finished

p roducts ;g. outside manufacturing activities; andh. Parking a reas.

BMPs should al so include:

a. Emergency spill cleanup plans;
b. Vegetation management/ I nteg rated Best ilanagement;c. Frequent malntenance of storm drains; andd. Implementation of stringent soil erosion and sedimentation plans.

In addition to these controls, all other regulatory requirements will need
to.be fol I or{ed including compl iance with a National pol'lution Dlscharge
Eliminations system Pernit (NpDEs). This permit requires regular samilingof the point source discharges for several xrater quality parimeters, '

i ncl uding pH and solids.

The runoff from Interstate 5 in the vicinity of the Hov lane construction
discharges to tributary 0016a. Cornent noted.

Corment noted.

The_prr'mary purpose of 8l{-36, Reglonal Monitorlng, is only to evaluate how
wel l the capital improvement proJects and onsite-detentio'n standards are
improving condltions downstream. Therefore, it is appropriate to begin
regional monitoring after these measures have been imbleinented. othEr moni-

oo.

97

88.
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89.

toring recormendations (BW-28, Bt{-29, BW-30, and BW-31) mentioned in the
water quality monitorlng program will be the main sources of information on
water quality trends for the enti re planning area prjor to, during, and
fol I orvi ng Plan lmplementation.

Interim solutions, including construction of a temporary sed,iment trap
and/or natural enhancement of sediment detention caDabil itles in the allu-
vlal flood plain between 5R 99 and the lilace property, have been evaluated
as possible ways to temporarlly reduce sedimentation upstream of 373rd
Street until upstrean projects can be implemented. It was determlned that
these alternatives were lnfeasible due to high costs, questionable effec-
tiveness, tlme constraints in permjtting and construction, and slgnlflcant
Iong term effects on an existlng forested wetland and stream reach rdith
high potential for flsh habitat restoration. (Please also refer to
response 8.) The King County Sl.ll,l Divlsion is supporting the construction
0f these projects as soon as possible. Therefore, the Klng County Sl,llnl
D'ivision continues 'io support the Plan language as written.

Highways effect stream flows 1n two ways. Both types of effects were.
considered in the Basln Plan analyses. Fifst, through the introduc on of
impervlous surfaces, hjghways increase peak flow runoff. Second, if the
conduit that conveys a creek through a highway berm is undersized, a
restrictlon ls fonned that creates a defacto dam.

Runoff from the impervjous.surfaces of roads and hlghways was considered in
both the current and future land use analyses. Thus, the downstream cumu-'lative affects on basin hydrology of these surfaces along wlth other lmper-
vi0us surfaces associated with urbanlzation was considered.

Locations where culverts are underslzed for current or projected future
flows and caused flooding were noted as flooding problems (see slgnificant
flooding problem number 5, Figure 5.4.1, for example). Therefore, the King
County Sl'lM Division cont'lnues to support the plan language as written.

Comnent no ted.
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91.

Sunfl re ProJ ect

92, Several species of salmon dnd trout, such as coho and cutthroat, will
cormon'ly utilize stream reaches that are prone to desiccation during suflner
low flow perlods. Since it occurs quite frequen y even under natuial con-
ditions, populations of these fish are presumably somewhat adapted to this
culling process. However, human lnduced changes in stream conilitions, sucn
as increased width to depth ratios, loss of pools, and reduced surmer
baseflow discharges may exacerbate the stranding phenomena beyond natural
I evel s.

Some of the effects of stream deslccation may be offset by the behavlor of
newly emergent fry. These fry general ly drift downstream from the spawning
areas until a certain size is reached and territories and social
hierarchies are formed. Because of its widespread and at least nominal
success, the population Ievel benefits of spawning and early rearing in
these ephemeral environments appear to offset, under natural conditions,



the obvious deleterious effects on lndividual fish. perhaps its hlstori-cal' and therefore evolutionary, value is in ensuring wide distribu on ofoffspring and therefore better utirization of space ind food by the spe-
cies.

Given this behavioral trait, it is not clear that the three solu ons are
lppropliate long-term strategies for managing populations in the systems.
For exampre, if a barlier is placed to timit-rish distribution above theknickpoint(s), is there a potential affect on the natural selection processfor the population? Also, would a fish rescue team simply be transpiantingfish into reaches of stream in uhich territories and hrbrirchies ire
already naturally establ ished and where carrylng capacities may be set? Ifso, a false sense o: accomplishment is attained.

Project 2445 ls not intended as a flsh passage project and the negative
and/or positive aspects of providlng tt3h paisage as noted above, should beconsidered when it ls implemented. Asslstance in such implementition con-
cerns and in conducHng acfivities such as transplanting iisn ls providedfor in the Plan through acilvities to be planned'and co6rdinated by the
stream Steward. Therefore, the Ktng county st{ Division continues-to sup-port the plan as written.

Barghausen Consul tl ng Enqlneers, Inc.

93. |'lithin the basin plannlng process, RSRA designa ons signify environmental
features that are unique on a reglonal level , and as suih, iequlre speciarprotection' partlcular'ly from the lmpacts of high denslty devilopment. Theproposed change in the boundary of the East Branch Hylebos creek RSRA would
be contrary to this intent and its provisions for reiource protection. The
topography of the site is very sensitive to development impicts, which are
not expected to be dvoidable in thls area. The Kihg county sl'lM-Divislon,
therefore, continues to support the boundary of thi; RSRA is deflned in ihe
Pl an.
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APPENDIX B: STREAM ANDWETLAND I,EF.INITIONS

Strean Definitlons

"streams" are those areas where surface waters produce a defined channel orbed. A defined channel or bed is an area which'demonstrates clear evioence or
the passage of water and includes but is not limited to bedrock channels,gravel beds, sand and silt beds and defined-channel swales. The channel or bed
need not contain water year-round. This definition is not meant to includeimigation ditches, canals, storm or surface water runoff devices or otherentirely artificial watercourses unless they are used by salmonids or used to
convey streams naturally occurring prior to construction in such watercourse.
Streams are further categorized as fol lows:

A. Class I streams. "Class I streams', means those streams inventoried
as "Shorel ines of the State" under_ King County's Shoreline l,laster program,
K.C.C. Title 25, pursuant to RCt| Chapter 90.S-8.

B. Class 2 streams. "Class Z streams', means those streams smaller than
class 1 streams that flow year around during years of normal rainfall or thosethat are used by salrnonids,

C. Class 3 streams. 'Class 3 streams,, neans those streams that are
intermittent or ephemeral during years of normal rainfall and are not used by
salmonids.

tletland DefInltlons

"wetlands are those areas that are inundated or saturated by ground or surface
water at a frequency and duration sufficient to support, anil ihat under normal
circumstances do support, a prevalence of vegetatioh typically adapted forlife in saturated soil conditions. l,letlands general 1y- includi swainps,
Tlllhg:,.logg, 1nd similar areas. (Army Corps of Engineers Regulation Sl CfR
[323.2(c)] 328.3 (1988). Where the vegetation has b6en removed or substan-tially altered, a wetland shall be determined by the presence or evidence of
hydric or organic soil, as well as other documentatioir of the prev.ious exis-
tence of wetland vegetation such as aerial photographs.

A. Class I wetlands. "Ciass I wetlands', means vtetlands ass.igned the
Unjque/outstanding #l rating in the King County trleil ands Inventoryl l9g3; or
which meet any of the following criteria:

.1. The presence of species listed by the federal government or state
as endangered, or threatened, or the presence of critical or outstandinq
actual habitat for those species;

?. lietlands having-40% to 60% permanent open nater in d.ispersed
patches with two or more classes of vegetation;

3. Wetlands equal to or greater than ten acres in s.ize and havinq
three or more wetiand classes, one of which is open water; or4. The presence of pl ant associations of infrequent occunence.

u-1



B. Class 2 wetlands. "Class 2 wetlands' means wetlands assigned the
Signjficant #2 rating in the King County I'letlands Inventory, 1983; or any wet-
lands which meet any of the f0llowing criteria:
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1. Wetlands greater than one acre in size;
2. |'letlands equal to or less than one acre

more wetland cl asses;
3. l.letlands eaual to or less than one acre

in size and having three or

that have a forested wet-
land cl ass;

4. The presence of heron rookeries or faptof nestlng trees.

C. Class 3 wetland. "Class 3 wetland,' means wetlands assigned the
Lesser Concern #3 rating in the K'lng county l{etlands Inventory, 1983, or
uninventoried wetlands that are equal to or less than one acre in size and that
have two or fewer wetland classes.

For the purposes of thls section, the U. S. Fish and l{ildlife Servlce's
Classificati0n of }.letlands and Deepwater Habitats of the Unlted States.
Fl.lS/0BS-79/31 (Cowardin et al, 1979) contains the descriptions of wetland
c lasses and subclasses.
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APPENDIX C: MODELED HSPF FLOW FREQUENCIESAND
DURATIONS BY SUBCATCHMENT



WEST BRANCH HYLEBOS CREEK NETWORK
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wHl3
(PANTHER LK}

12 GAGE 12102920

BASIN OUTLET

WH15
\;r----T-----tr/

WH15 = SUBCATCHMENT
1 = REACH NUMBER

NOTE: ALL MODELED FLOWS ARE
COMPUTED AT DOWNSTBEAM
END OF REACH
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,2 (LAKE
-- KILLARNEY)
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EAST BRANCH HYLEBOS CREEK NETWORK

r 7 (NORTH., 
LAKE)

19
(WEYERHAUSER LK)

(ENCHANTED
ARKWA

Hl1 = SUBCATCHMENT
18 = REACH NUMBER

NOTE: ALL MODELED FLOWS ARE
COMPUTED AT DOWNSTREAM
END OF BEACH

BASIN OUTLET
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WOODMONT CREEK NETWORK

BASIN Wl W2
OUTLETffi

MCSORLEY CREEK NETWORK

(MIDWAY LANDFTLL
DETENTION POND)
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H
S5 = SUBCATCHMENT

6 = REACH NUMBER

ALL MODELED FLOWS ARE COMPUTED
AT DOWNSTBEAM END OF REACH

SUBCATCHMENT 57, THE MIDWAY LANDFILL
CAP, IS CONNECTED IN THE FUTURE
MODEL SCENARIOS ONLY.
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coLD CREEK NETWORK)

R4\ry-\-/
R4 = SUBCATCHMENT
6 = REACH NUMBER

NOTE: ALL MODELED FLOWS ABE
COMPUTED AT DOWNSTREAM
END OF REACH

BASIN OUTLET

?
*o 

lu

?
*u 

luI
lR?l=* *.l.

/T\v

BASIN OUTLET

"I
,rl,

[:l?5' ".7
O

REDONDO CREEK NETWORK
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JOES CREEK NETWORK

BASIN OUTLET

H
J2 = SUBCATCHMENT
4 = REACH NUMBER

NOTE: ALL MODELED FLOWS ARE
COMPUTED AT DOWNSTREAM
END OF REACH
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(FISHERS (MIRROR
BOG) LAKE)
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LAKOTA CREEK NETWORK

BASIN OUTLET

L3 = SUBCATCHMENT
4 = REACH NUMBER

NOTE: ALL MODELED FLOWS ARE
COMPUTED AT DOWNSTREAM
END OF REACH

(LAK E
PONCE

DE LEON)
M3 M1

t

M3 DISCHARGES TO L7
DUBING LARGE EVENTS
ONLY.





APPENDIXD: MODELED HSPF FLOIV FREQUENCIES UNDER
VARIOUS LAND USE SCENARIOS

1?-Apr-91

Hylebos
Scenario:

and Lover Puqet Sound Baslns
FOREST= Pre-develooed Land Use
1987= 1987 Land Use
PH= Future Land Use Without Detention fi{orst Case Scenario}sol= Future land use vlth regionaL clps and on-stte detention
SOLI= Future land use utth regtonal ctps and on-site ttetentj.onsized vith ?-day stoEns on tlll pre-forest areas.

lHean of
-Peak Annual FIot, Frequency (cFS)_-__------12_lO0 yr

1.01-Yr z-Yr 5-Yr 1o-yr 25-yt 50-yr 100-yr 500-yr I FLovs
s ub-
Bas in

See n-
arlo
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H I(ITT
HI

H10
Hll
HL2

HI +I{H1
H2
H3
t{{
H5
H5
H7
H8
H9

J3
Jtl
J5
J6
J7
J8

L PONCE
al

L2
L3
L4
L5

L'l
r{1
H3
RI
R2
R3
R4
R5

s2
s3
s4
s5

1987
198?
1987
198?
198?
t98?
1987
t 98?
198?
1907
198?
198?
L987
1987
r98?
1987
198?
19E?
1987
198?
i.987
198?
1987
198?
1987
198?
1987
1987
I987
1987
198?
1987
r987
1987
198?
1987
198?
1987
198?
1987
1987
r98?
198?

23.r
52.0
2.1
2.3
0.8

111.0
4.8
9.2

43,4
8.1

3s.5
0.7

13.5
23.6
45.0
6.4
8.5

27 .6
27 .L
6.7

0.03
3.{
7 .2

30.8
30. E

18.1
11.1
L2 ,',l

4,L
L7.4
0.1

CLOSED
29 .0
9.{
0.2

L7 ,2
10.5
2.L

51.3
50. ?
18.9
22.4
L1 ,4

{0.5
It9.0

4.7
6,5
1.9

236.0
1t,9
22.2
8?.3
17.1
7L.2
3.7

31.3
44.4
93.8

.11.9
17.0
56,5
55,9
13.3
0.0{
7.5

17.0
37 ,7
5?.8
33.0
23 .2
24 .2

33.0
0.?

BASIN
50,1
2L.6
z.L

3?.6
19 .7
4.J

t0?.0
107.0
4r.1
47 .2
35.9

5,0. r
361.0
25.8
21.5
L4.''

592.0
38,1
5?.1

190.0
47.4

1{4.0
9.0

85,2
104.0
200,0
4{,0
a?.0

113.0
114.0
l{. {
1.25
4L .7
48.6

123.0
125. 0

59.4
52.0
13. 3
81.1
2,3

135.0
52.5
18.3
't9.3
38,4
t5.7

228 ,0
228.O
94.0

105.0
44.2

s0.4
209.l
10.8
l2.l

405,0
2r.7
35. s

130.6
28.5

102.9
5.4

52.5
57.9

139.3
22 .2
28.2
81.4
81.4
23.9
o.2

l?.1
29 .2
8{.6
85.4
47 .5
37,4
5>. I
11.8
51.5
1.3
Et(l(

91. ?
3{.4
7.6

q( n

27.9
8.1

159.0
159.8
53.4
7L.'l
56.6

46.8 50,0
153.0 19 3.0

?.1 9.0
9.3 1l.l
3.0 t.0

318.0 3?{.0
16.7 19.9
29.8 3{.5

111.0 125.0
22.8 26 .6
89.0 99.{
5.4 6.3

42.L 49. t
56.5 5t.2

119,0 13{.0
16. 3 L9.'l
?2.5 26 .2
70.6 78.8
?0.3 ?8.6
18.1 2t.6
0.07 0.10
11.2 I{,3
23.t 27.2
72.I S1 ,0
12.5 81.5
40.8 15.5
30.4 35,1
30.3 3{.1
IL.2 ll ,9
42,4 {8.6
1.0 I.2

't't .r 8't . 4
2S .4 32 .7
4.5 6.3

48.0 54.0
24.3 27 .O
5.9 t.2

1J5. O 153.0
137.0 154.0
53.2 50,5
b0.5 68.5
41 .5 54.0
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53 .2 55. 2 56 .9
231.0 260,0 290.0
11.9 14.5 L7 ,1
13.5 15.3 L7 .2
5.6 ?.1 8.9

{46,0 500.0 556.0
24.0 27.2 30.4
40.2 44.3 {8.2

142.0 1.s3.0 155.0
31.{ 35.0 36.7

111.0 120.0 12?.0
'l .2 7.7 I.2

57. E 64.2 70.5
?3.8 80.8 87 ,7

151.0 163.O t 75,0 .
24.4 28.3 32.5
3t.0 34.5 38.2
88.1 94.5 lO0. O

88,1 9{,6 101.0
26,3 30. I 3{. r
0.18 0.28 0.{{
l9 ,0 23.L 27 .8
32.3 35.O 39.8
91.5 99.2 106.0
92,4 100.0 108.0
51.2 55,2 59.1
40.9 45-2 49 . {
38,7 41.9 45.0
12.5 t2.7 13.0
55.2 51.9 5?.6
1.1 1.5 1.8

99.8 109.0 11? .0
3'1 .7 4r.3 44.8
8.9 11.0 13.1

50,9 65.6 ?0.0
30.1 32.2 34.2
8.9 10,.' 11.8

173.0 186.0 199.0
174,0 187.0 200.0
69,2 75.3 81.r
?8.0 84.? 9l.r
61,? 61 .2 'l?.5



12-APT.9I HODELED FLOT FREOUENCIES UNDER VARIOUS LAND USE SCENARIOS

Scenario:
Hylebos and Lover puget Sound Basins

FOREST= Pre-developed Land Use
198?= 1987 Land Use
FH= Future Land Use ilithout Detentlon (I{orst Case Scena!lo)SOL= Future land use vith regionaL cips and on_"fC" detentionSoLA= Future land use vith regional cips and on_site detentionsized vith 7-day storms on tlll pre:forest areas.

Sub-
Bas 1n

Scen-
ario

lHean of-peak AnnuaI Floc Frequency (CFSI__________
l.0l-Yr 2-yr s-yr l0-y! Z5-yr 50_ir 100_yr 5OO_y!

2-100 Yr
Flows

s5
s7

s9
fl1
lt2

flH Utf
9H1
r|H10
I{HI1
tf H13
FH2
nH3
nH{
I t 5
I{H5
lf H?
wH8
rH9

H KITT
H1

Hl0
HIl
Hi.2

Ht +flH1
H2
H3
H4
H5
H6

H8
H9
JI
J2

J4
J)
J5

J8
L PONCE

L1

1987
198?
r98l
I987
198?
1987
r987
1987
1987
1987
r98?
1987
1987
1967
198?
1987
1987
1987
198?
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
sot
soL
soL
soL
soL
soL

2.3 4.8
CLOSED BASIN

10.? 23,8
L7 .1 33.0
24.0 47 .7
lf.0 27.4
38,8 71.5
62.9 12r.0
22,6 39.0
t8.1 76.7

CLOSED BASIN
60.6 115.0
27 .5 48.5
42.7 ?9.0
33.? 61.5
1.6 3.1
{.5 8.3

44,'t 83.9
0.9 1.5

15.8 29,3
52.'t 13? . 0
3.7 9.7
3.4 8.3
L.2 5.?

13{.0 257.o
8.3 16. ?

10.3 20.5
42,8 85.0
9.5 2[.6

33.7 64.8
l.l 5.1

19.6 37 .6
29 .7 52. 1
44.'r 94,6
7.7 12.7
9.1 1?.4

26 .L 55. ?
25.2 55.5
l0 . ? 18.0
0.8 l.l
6.2 11.0
5.3 16.3

37.3 62.8

6.6 1.9

32.0 37.{
40 .9 15,7
50.9 69.1
34,8 39.3
93.5 109.0

15r.0 189.0
17 .O 51.6
93.2 r04,0

t5{.0 181.0
s9.5 65,?

106. O 125.0
80.1 92.8
{.1 4.7

11.6 L1 .2
108.0 123,0

2.L 2.6
38,7 t5,2

rE4.0 222.0
14.0 1?.0
12.1 15.0
8.0 9.1

35?.0 432.0
23.6 28,9
27 .5 32.5

r16.0 138.0
28.1 33.{
8?.8 l0{.0
1.2 8.3

50. 3 59. 4
65.6 'r4.6

r24.0 r{3.0
13.7 13.9
20.9 22.7
69.4 76.9
59 ,3 76 ,9
23.2 27.0
1.3 I.5

15.0 18.1
22.4 26 .2
76.9 85.8

9.7 11.1

44.3 49.4
51. { 55. 3'r8.9 86.0
44.1 {8.6

129.0 1,15 . 0
227.D 257,O
57.0 60.?

lI7,0 127.0

21?,0 2{5,0
7 4.2 79.9

151.0 172.0
109.0 L22.O

5.5 6.1
18.0 21'.3

143.0 158.0
3.3 3.9

53,9 60.8
276.0 319 .0
21.0 24.1
19.1 22.4
r0.2 10.9

539.0 521 .O
36 . 5 42.9
39. 0 44.2

.L{t7,0 191.0
40.3 45.7

12?.0 146.0
9. | 10.1

71.5 8l.r
85.9 94.3

166.0 183.0
t4.r 14.1
24.7 25.9
85.2 90.6
85.r 90.{
32.0 36.0
t.7 r,9

22.6 26 .3
31.0 34.4
95.5 104.0

12.5 16.3

54,5 66.8
59,r 5?.6
92.8 108,0
5?.4 50.8

r51,0 201.0
287.0 365.O
64.1 71.5

t37,0 160.0

275,0 351,0
8 5.3 97.5

19 4.0 251 ,0
135.0 168. 0

6.7 8.2
25.0 35. s

L72.0 20E.0
{.5 5.{

6?.9 E5.8
365.0 485.0
27,4 35.5
25,9 35.{
11.4 12.3

723,0 984.0
49.9 59.2
49.5 63,0

216.0 280.0
5L .2 65. 1

165.0 2r5.0
10.6 11.5
91, r 117.0

103.0 123,0
200.0 238.0
1{.1 14.2
2't .o 29.2
9s.s 105,0
9 5.2 105.0
40.3 51.1
2.L 2.6

30.{ {1.8
3't.8 a5.5

112.0 130.0

8.?
ERR

40,3
4't ,6
't2.6
4L.2

r.18 . 2
20't .o

53 ,2
109 .2

ERR
19?.8
68.9

137.8
100.r

5.0
16.{

131.3
3.0

49.3
249.7
18.9
17.1
9.2

489 .2
33.1
35.5

L52 .2
36.5

1r5.8
8.5

65. ?
79 .3

151.8
13.8
t2 'l

78.9
78,7
29.4
1.6

20.6
28.0
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l2-Apr-91 HODELED FLOH FREQUENCIES UNDER VARIOUS tAND |JSE SCENARIOS

Hylebos and Love! Puqet sound BaslnsScenario: I'OREST= pre-develoDed Land Use
1967= 198? Land Use
!H= Future Land Use Without Detention (Worst Case Scenario)
SOL= FutuEe land use vlth regional clDs and on-slte detenti.on
SOLA= Future Iand use ulth reglonal clps and on-site detentton

sized clth ?-day storns on till pre-forest areas.
lHean of

Sub-
Bas in

Scen-
ario

-Peak Annual Flou Frequency (CFS)----------
1.01-Yr 2-Yr 5-Yr 10-Yr 25-yr 50-yr I00-yr 50o-Yr

2-!00 Yr
F 1o lrs
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L2
L3
L4
L5
L6
L7
lt1
M3
R1
RZ
R3
R1
R5
R6
s1

s3
s{
s5
s5
s7
s8

wt
12

IIH U9
flH1
THlO
ttHll
tiH 13
trH2
rH3
tlH4
t{H5
HH6
I{H7
IIHS
ItH 9

H KITT
HI

H10
HII
H12

soL
soL
soL
soL
soL
soL
soL

soL

soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL
soL

soL
soL
soL
soL
soL

soL
soL
soL
soL
soL
soL

FOREST
FOREST
FOREST
FOREST
FOREST

?5.3
Jt.t
30.0
29,4
11 .9
{1.9
1.0

't 7 .7
28,9
8.0

51.0
25 .5

8.9
155.0
157.0

55. 8
75.8
45.2
6,.8

2r .7
32.2
12.5
60. 'l3{.3

106.0
178,0

49 ,2
q6 .?

39. r
1?0.0
53.9

121.0
70.4

38.8
?5.0
3.0

85.8
6.3
6.2
3.4

85.2
{{.8
34.5
33.1
15.8
48.0
L,?

8? .8
33.1
8,5

58. t
29 .l
11.6

r?8.0
1?9.0
5{.4
86.5
50.9
8.3

26.3
37.8
48.4
5E.1
38.5

129.0
2t6 .0
54.5

108,0
14.2

207 ,0
7r.6

147,0
E5.0
5.?

44.4
91.6
3,9

32.4
10?.0

7 ,9
?.8
4.6

96.0
>t.L
40.3
37.5
22 .3
55, ?
1.5

t-29.0
'ra 1

58.1
50.2
62 .7
80.0

2.4

35.5 62.2
19 .0 3l,I
10 . ? 22.9
ll.7 23.2
{. { 7.8

16.3 32.3
0.4 0.8

CLOSED BASIN
30.0 51.1
9.5 22.0
0,6 6.0

14.5 38.6
9 .'l L9 .'I
1.5 5.{

56 . 6 121.0
55.5 12r.0
2? .6 42-9
24 ,9 57 .9
15.6 35.{
2.6 4.9
8.? 15.0

tl.9 21.0
20.2 33.8
22 .3 47 .4
13.0 27 .2
45.8 78.0
?1,9 129.0
25.6 {0.9
52.9 79.5
18.7 3t.l
?0.1 I24.0
35,2 52,6
50 . 2 86.9
30.3 5r.l
2.t 3.4

16.7 30.3
33.3 54.6
1.0 1.9
{.9 t 6,2

25 .2 58.2
t . ? 4.2
I I ta
0.6 2.L

104.0 112.0
5'l .7 53.6,14.5 {8.6
40,6 {3.6
28.6 36. {
51.3 66.9

L. 
' 

L.>

99.8 108 .0
38.1 41.?
9,0 9.r

55.1 7L,5
33,6 35.9
15.5 18,7

203.0 222.O
205.0 225,O
75.6 8{.0
99 .0 108.0
57.2 61.4
10.3 12.0
34.1 {1.0
4s.3 51.1
55.9 51. ?
77.0 83.2
43.4 46.7

161.0 189.0
27L0 31? .0
60.9 65,1

L24,0 13 5.0
50,5 55.5

251. 0 307,0
81.1 E9.0

188.0 222,0
109.0 129.0

7 .L 8.3
51.5 5?.0

117.0 138.0
5.{ 6.8

42,O 49.7
138.0 164.0
10.2 12.1
9.9 lI.5
5. 3 't .8

115.0 134.0
45.1 52,6
9.2 9.2

76.4 86.4
10.1 47,5
22,3 31.9

?39.0 279.0
2{3.0 28{.0
92.6 113.0

116.0 131.0
65.3 73.4
13.8 18.9
{8.9 72.2
5?.0 7 L.9
5?.6 81.9
89.0 102.0
49.8 55. 5

220.O 305,0
369 .0 sll. 0
70,1 80.5

1{r .0 1?5. 0
50.3 ?1.9

358.0 502. 0
95.7 115,0

261.0 3?4.0
152.0 2L7 ,O

9. ? 13.6
62.5 75.7

153.0 235 .0
8.5 t4.r

57.8 79.0
192.0 2t0.o
lrl .3 20.2
tl.4 Lt .'t
9.5 14.6

D-3

89,3
48.1
36.8
3{,6
20.5
51.0
1.3
ERR

91.7
3{.8
8.3

50.3
30. I
13. ?

185. 5
188.5
59.2
90,5
52 ,6
9.{

31.1
4L ,2
51. ?
70.9
40,0

L41 ,2
246.7
56.9

115.0
{5.9

237 .8
75.9

171.0
99.6
6,5

47.4
105.5

4,9
37.3

L24 ,2
9.2
8,8
5.6



l2-Apr-91 |IODELED FLOtf FREQUENCIES UNDER VARIOUS LAND USE SCENARIOS

Hylebos and Louer Puget Sound BasinsScenario: FOREST= pre-developed Land Use
198?= 198? Land Use
FH= Future Land Use nithout Detentlon (Ilorst Case Scenario)
SOL= FutuEe land use vlth Eeglonal cips and on-slte detentlon
SOLA= Future land use rrith regional cips and on-site detentlon

sized vith 7-day storms on !ll1 pEe-forest areas.
Sub-
Basin

Scen-
ario

-Peak Annual FIov Freguency (CFS)----------
1.01-Yr 2-Yr 5-Yr 1o-yr 25-yr 5o-yr 1OO-yr 500-yr

Hean of
2-100 Yr
Flovs

H1+9H1
H2

H4
H5
H5
H?
H8
H9
JI
J2
J3
J4

J?
J8

L PONCE
tl

L2
L3
L4
L5
L6
rt
MI
H3
K.r
R2
R3
R{
R5
R5

s4
s5

s7
s8
s9
t1

FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
I'OREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
I'OREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
}'OREST
FORESl
F'OREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST

165.0 204.0
9.5 lt.8

15.0 18.5
60,9 

'5.412.'t 15.4
49.7 52.8
4.5 5.2

23.2 29.L
26.4 34.I
35.6 {{.0
9.2 11.0

lo.3 12.3
23.5 30.a
24.2 3l.l
4.4 6,0

0 .058 0.101
2.4 3.6
5.3 6.6

14.3 1?.6
14.0 17.5
8.5 10.8
5.8 7.2
s.3 5.6
5.3 7 .0
9.6 12.3
0.5 0.7

15.9 22.2
't .0 9..3
1.1 2.L

14,3 18.7
5.5 8.{
I.9 2.3

5r,I 63.3
51 ,1 62.5
24.4 29 .0
2l.o 26.5
16.5 20.8

z.o J.l

260.0 306.0
14.9 r?.3
23 .2 2't .o
97,1 115.0
18.8 2L.4
80.8 95.2
5.8 6.2

3?.r. {3.5
45.0 54.0
55.{ 64.5
13.5 15.4
15.0 17.1-
39.6 4?.o
40.7 48.{
8.{ 10.5

0.183 0,283
5.5 7-7
8.6 10.2

22.9 27.?
22.5 26.7
14, t 16.8
9,3 11.0
8.5 10.2
9.5 11.8

L6,Z 19.5
0,8 0.9

32 ,6 42,5
1-3.0 16.4
5.0 9,4

?4.9 30.0
lI.4 13.8
2.9 3.4

?8..' 89.?
77.3 88.?
J4.? 38.?
34.1 {0.3
26.9 31.8
3.9 4.6

355.0 489.0
20.0 21 .3
31.r 41.?

133.0 180.0
21.L 30. 5

llI.0 I50.0
6.4 5.9

50.2 67 .4
53.9 90,2
71,O 98.2
1?.5 22.1
19.4 25.1
51.7 't 4.5
55,4 't7.L
L3.2 ZL. I

0. {41 1.250
10.1 20.r
LZ.O 1?,0
32.1 {5.9
31.{ {{.5
19 .7 21 .5
12.8 18.O
12 .0 1?,0
t{.2 21.0
23,3 33,5
1.0 1.3

s4.5 93.0
20.3 32.5
l?.6 75.1.
35.? 50,9
16.6 24.2
3.9 5.2

r0t.0 110.0
100.0 r.28.0
42.7 5r.7
46.9 64.2
37 .L 51.0
5.3 1 .2

4't.7 t-l3.0
3.1 6.7
4,2 1u.3

!3.6 40.0
3.1 8.8

10,3 32.2
0.6 3.2
{.9 15.2
4.9 15.4
8.7 24.L
3.2 6.7
3.5 7 .5
3.7 14.5
3,8 l{,9
1.1 2.7

0.031 0.0{l
0.4 1.3
1.1 3.5
{.9 9.9
4,6 9.7
1.8 5.4
1,8 {.0
1.4 3.5
0,9 3.2
2.3 6.2
0.2 0. {

CLOSED BASIN
2.8 8.9
1.? 4.3
0.2 0.5
2.6 8.8
L,2 

'1 
,0

0.7 1.4
12.I 35.3
11.5 34.6

5. 8 L',l .2
4.6 13.?
3.5 r0.6
0,9 1.8

CLOSED BASIN
{.5 L2.9
{.3 10.0
4.2 14.1

18.2
L4,2
21.9

21.6
L't.2
27 ,',|

25 .7
2L.3
35.5

28 -7
24 .5
4r -7

31.6
27,9
a8.3

38. 2

35.6
54.9

D-4

234.0
13.4
20 .9
87.2
16.9
72.0

33.r
40.0
49.6
12.2
13.6
35.0
36.0
7.5
0.2
5.2
7,7

20 .7
20 .3
12 .5
Lt
't .1
8,5

14.5
0.8
ERR

29.1
1t. ?

22 .L
10. r
2.6

59.9
69.0
3l.l
30.4
24,O
3.6

23.1
19.2
31. 5

o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o



I2-ApT-91 ITODELED FLofl FREQUENCIEs UNDER vARIoUs LAND UsE scENARIos

Hylebos and Lover puqet Sound Basins
Scenario: FOREST= pre-develoDed Land Use

1987= L98? Land Use
FH= Future Land Use githout Detention (Horst Case Scenario)
SOL= Future land use uith regional ciEts and on-site detention
solAl Future land use uith reqtonal ciDs and on_site detention

sized sith ?-day storms on till Dre-forest areas.
lHean ofsub-

Basin
Scen-
ario

-Peak Annual Flov Frequency (CFS)----------
1.01-rYr 2-Yr 5-Yr lo-y! 25-yr 50-yr L00-yr 5OO-yr

2-100 Yr
Flovs

o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

(2
fIH UI{

nH1
IIHI O

rH11
tf Hl3
ltH2
wH3
flH4
t{H5
IIH6
I{H7
tiHS
tlH9

H KITT
H1

H10
t{lt
Ht 2

t{I+nHl
H2
H3
H!l
H5
H6
H7
H8
Hq

J1

J3
J4
J5

J7
J8

L PONCE
L1
L2
L3
L4

L5

FOREST
FOREST
FOREST
FOREST
FOREST
FORES T
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST
FOREST

!tt
FH
FH
FH
FH
FH
Ft
FH

FH
FH

Et{
FH
FH
FH
FH
FH

FH
FH
FH
FH
FH
FH
FH
FH
FH
FH

2.2
9,8

23.1
JTI
3r6

CLOSBD
21.,0
5,1

12.1
5.0
u.f,
?6
7.O
n?

38.5
136.0

5,{
9.0
I.I

239.0
17.3

91.2
13.5
78,3
l"t

32t3
45;9
5{J8
l0 .6
L2.2
3?.1
31. r
29.1

3.,1
l?.8
5.6

40.0
37.3
20.8
12.0
L2.2

't .7

6.9
25 .2
55.1
9.{

13.9
BASIN

L8.I
31. 0
17.3
1.9
5,8

18.5
0.8

57 .5
259.0
13.3
17.4
6,2

479.0
35.5
55.4

153.0
29.9

124.0
6.{

54.3
81.0

115.0
25.5
28 .2
65,s
65.3
45.7

5,3
2S ,2
15.9
71. 3
58.0
18.0
24 .8
23.9

9.8

11.0 14.1
36.4 44.{
80.1 98.8
13.E 16.9
23.5 3L.2

74.5 92.1
28.8 36.9
45.0 55,1
25.3 30,9
2.9 3.s
9.4 11.4

28.5 36.1
I.1 t.3

?3.3 85.2
329 .0 375.0
18.3 2L.6
21.5 23.9
9.0 10.5

517.0 705.0
46.2 53.1
70.7 ?9.8

192.0 2r8.0
38.2 {3.0

t 56.0 1?7.0
8.9 10.0

80.6 90.3
98.1 108,0

r{?.0 l6?.0
37.3 45,1
{0.6 49.8
81.3 90.2
81.4 90.6
58.3 67 .6
5.8 8.0

36.'l 42.4
23.1 ?7.r
88.0 98.2
84.6 94,9
47.0 52.5
32 .4 3',t .2
30.2 34,0
12.5 15,0

18. 5 22,L
55.2 53.5

125.0 146.0
20.6 23 ,842,1 sl. e

11?.0 13?.0
48.1 5?. r.
68.5 79 ,2
38.2 43 .7
4.3 {.8

r{. 4 16. I
47.O 56.1
1.6 1.8

102.0 116.0
4 30,0 471.0
25.7 28.8
26 ,'l 28 .5
.l-I.9 L2.8

814,0 892.0
61.5 6?.9
90.3 9't .6

25?.0 277,O
{8. 5 52.2

205. 0 227 .O
10.9 lt. {

102.0 110.0
120,0 128.0
190.0 206,0

58. { 68.4
62,7 ?3.1

100.0 r07,0
101.0 10?.0
80.2 90.4
9.8 LL.2

50 ,8 57 ,7
31,9 35.5

110,0 119 .0
107.0 115.0
58,9 53.5
43,1 1?.5
38,5 {1.8
18,7 22.L

26.L 36.8't2.4 94.1
168.0 278.0
26.8 3t.0
52.3 90,8

158.0 215. 0
66.? 91.6
90. { r19.0,19,{ 53.3
s.4 6.6

19.5 27 .O
56.2 93.4
2.L 2.1

131,0 1?1. 0
511.0 50{,0
31.9 39.1
30.3 3t. r
13.{ 14.5

970.0 1150.0
7{.0 88.4

r04,0 119 .0
303.0 366,0
55.5 62,9

2{9,0 30s.0
11. 7 L2,?

ll?.0 133.0
136.0 153.0
222.O 255.0
79.3 108.0
8t.3 114.0

113.0 126.0
11{.0 1?6.0
101.0 130.0
12.8 1?.1
55.1 E4.5
38.9 46.'t

128.0 l{6.0
12{.0 144.0

67 .9 71 .6
51. ? 51.6
45.0 51,9
25.t 38.0

D-5

15.5
{9.5

ILz.2
18,6
37. 5

ERR
104.9

12 ,6
51,6
34.1
3.8

13.0
42.L
t,{

91-?
395.8
23.3
24.7
10,5

7 45 .2
55. {
83.0

232.5
14 ,6

189.7
9.9

94.0
111.9
1?{.5
52.5
s5. {
92,S
93.2
73.9
9.0

'15.828.9
r02.4
99.1
5{.6
39.5
35.5
L7.4



rb-
lSln

Scen-
ar io

L7
f{l
t{3

R3
R4
R5
R6
sl
s2

sa
s5
s5
s?
s8
s9
ll1
It2

I{H UII
rHt
gt{10
wHl l
HH13
trH2
I{H 3
nH 4
t|H5
TH6
tf H ?
r{H8
xH9

IIH UW
HHl
TIHI O

l{H11
l{H13
ltH2
I{H3
FH4
trH5

H6

FH
!H
F l.l

FH
FH
FH
FH
FH
FH
t-H
FH
FH
Ft{
FH
FH
Ft{
FH
FH
FH
FH
FH
FH
Ft{
FH

FH
FH
FH
FH
FH
FH
FH
F'H

SOLA
SOLA
SOL A
SOL A
SOL A
SOLA
SOLA
S OLA
S OLA
SOLA

2-APT-91 I.{ODELED FLOI{ FREQUENCIEs UNDER vARIous LAND UsE scENARIos

Hylebos and Lover puqet Sound Basins

o
o
a
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

FOREST= Pre-developed Land Use
1987= 1987 Land Use
FH= Future Land Use tiitbout Detentlon (Worst Case Scenario)
SOL= FutuE€ land use uith regional clps and on_slte atetentlonsoLA. Future land use ctth regional clps and on_slte aletentlonsized vith 7-day storns on !tlI pre:forest areas.

-peak Annual FIou F!equency (CFS)___-______
1.01-Yr 2-Yr 5-yr 10-yr 25-yt 50_ir 100_yr soo_yr

18.1 35.6 45.0 52,7 60.9 5?.0 ?3.0 8?.r0.4 0.9 1.1 r.3 r.5 1.8 2.0 2.5
CLOSED BASIN

40 .2 ?9.8
L4.2 2't .7
0.5 5.4

16. 5 40.6
lr.8 2L,4
2,2 4.9

6 4.9 163.0
81.9 162.0
30.? 59.3
44.6 82.3
20.5 45.0
3.1 6.3

20.2 23,5
15. t 31.5
28.1 51.1
3? .3 66 .7
18.0 35.6
75.5 155.0

r21.0 235.0
35,4 55.9
59.1 103.0
20.'t 77 .9

11?.0 233.0
5{.1 88.8
85.3 L72.0
53.9 98.5
2.6 {.3

2I.4 ',tz.8
78.5 r4t.0
1.2 2.6

42.7 't2,9
68,0 123.0'25.3 40.3
52.8 't8.',t
14.7 26.1
66.5 118.0
34.0 51.5
46.8 80.8
29.5 49.4
2,0 3.4

102,0 116.0
35.? {0.9
8.5 9.2

52.6 59. 3
26.2 29,1
6.8 8.1

199 .0 220 .O
200.0 222.0
73,6 82,1

101 .0 r11.0
59.0 65.5
8.8 10.6

25.6 ?7.0
10.7 15.4
6t. | 't2.9
84.6 95.3
41.2 19.2

2L2.O 252.O
311,0 363,0
55.3 72.5

126.0 1{1.0
114.0 136.0
309.0 360.0
106.0 11?.0
2 J4.0 280.0
125.0 1{3.0

5.8 ?.0
105.0 L27 .0
L12.O 191.0

{.0 5.0
95.9 tlJ.0

161.0 r87.0
47 .9 52.4
96.0 108.0
32.6 36,',l

154,0 1?9.0
60.3 55.5

108.o 1?8,0
54.5 73,6
4.{ 5.1

132.0 144.0
{7. 3 52.0
9.5 9.'l

56.9 71.8
32.5 34.8
9.8 11,1

243,0 258,0
246,O 263. O

91.8 98.6
124.0 132.0
?5.{ 81,5
L3.2 15,3
24.7 30.0
53.t 58.3
E3.{ 9L.2

108.0 lt ?.0
5{,I 58.5

306.0 348.0
431.0 484.0
?9.9 85.1

151.0 1?? .0
762.O 180.0
427,0 477 .0
130.0 138.0
34r.0 389.0
164.0 1.80.0

8,1 10.1
153.0 r?1. o
2!4.0 ?29 ,O

6,7 8.1
I36.0 I55.0
222.O 249,0
5t .'t 6l.,l

I23.0 135.u
4L.7 45.4

213.0 240.0
71,8 76,2

156.0 180.0
90.8 103.0
5,0 6.8

155.0 181 .0
56.6 5?, 5
9.7 9.8

76.{ 85.6
37.0 41.8
12.5 15.8

273.0 303.0
2?8,0 311.0
r05.0 l19.0
l{0,0 15?. 0

8? .l 99.?
17.5 23. {
31.3 34,2
53.2 7A.?
98.8 117.0

125.0. 143,0
62.2 69 .7

393.0 506.0
538.0 671.0
90.1 101.0

193.0 232,0
197.0 233.0
529 .O 655.0
1{?.0 166.0
4 41,0 5?3.0
19?.0 235.0

11. ? L6.2
189.0 228.O
214.O ?77.O

9.1 14.3
17,f .0 221 ,0
2'17 .O 348.0
55.0 12,9

147,0 L',t1.O
49.0 5't,4

26?.0 338.0
80.4 89.7

205. J ?72,0
115.0 1s1.0

7 .6 9,7

lMean of
| 2-100 Yr

F Iorrs

55.9

ERR
121.6
43.4
8.8

51. 3
30.2
8.9

226 .O
228 .5
85.r

115,1
69.3
12,0
27 ,7
{8.9
77.0
99. {
50. E

?77.1
393.?
75.0

150.2
L44 .5
389.2
121.1
309.5
151.3

135.5
198.5

5.0
r24.5
203.2
54.1

114.5
38.6

195.2
6't .6

L43.0
83.2
5,5

D-6



I?-APT-9T I'|ODELED FLOY FREOUENCIES UNDER VARIOUS LAND USE SCENARIOS

. Hylebos and Lover puqet Sound Basins
Scenarl.o: FoREs't= pre-develoDed Lahd Uge

1987= 198? Land Use
tH= Future Land Use tiithout Detention (Worst Case Scena!io)
sot-= Future Iand use uith reqlonal cips and on_site detention
SOLA= tuture land use cith reqlonal cips and on_site detention

si.zed !rith 7-day storns on till Dre_forest areas,

Basin
Scen-
ario

-peak AnnuaI FIov Freouency (CFS)----------
1.01.-Y! 2-Yr 5-yr l0-yr 25-yr 50-yr 100-yr 500-tr

l'lean o f
2-100 Yr
Flovs

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

fH7
wH8
rH9

H KITT
H1

h.t u
H11
HL2

H1+flH1
H2
H3
t{4
H5
Itb
H'l
Itd
l{9

SOLA
S OLA
SOLA
SOLA
SOLA
SOLA
SOLA
SOLA
SOLA
SOLA
SOLA
SOLA
SOLA
SOLA
S OLA
SOLA
SOLA

40 ".5
88.0

44,7
210.5

15.9
13,2
8.3

405.8
26,r
30.0

131.0
32 .3
99.1
7.5

56.1
,L.t

14.4 26.7 33. ? 38 .3 43.9 48. O 5?.I 6L.732.8 53.0 58.5 19,9 95.? 109.0 L?2.0 158.0r.0 1.9 2.7 3 .4 1.5 5.4 5.5 9.815.4 28.5 36.6 {1,9 48.? 53.? 58,S ?1.060.4 r21 .0 159.0 196,0 231.0 257.O 283.0 3{5.03.5 9.3 12.8 15.0 l?.6 19.5 2L.1 25.63.3 't.9 10.6 L2.4 1{,6 16.2 1?.S 2L.4L.2 5.5 7.5 8.3 9.2 9.6 9.9 tO.4128,0 248.0 325.0 377.0 4{5.0 49?.0 549.0 578.07.9 15.9 21.0 21.3 28.6 3r.? 3{,9 42.69.7 20.0 25.4 28.7 32,6 35.3 3?.9 43.?
{1. s 82,9 10?.0 123.0 1{3. O 158.0 L72.0 206 .09.1 20.t 75.4 30.5 35.{ 39.0 42.5 50.532.7 53.1 81.3 93.2 108.0 119.0 130.0 156,01,0 5.0 6.7 ?.5 8.3 E.7 9.0 9.519.0 37.0 4?.0 53.3 50.9 55.4 .tL,1 83.929.2 51.1 62.4 69.2 77.3 E3.O 88.5 101.0

Regional Capltal Inprovement projects SiDulated Include the :Folloving projects:
sest Hylebos: 2430, 2435, 2136, and 2437.
East Hylebos | 2443,2144.
Joes Creek: 3330. (By-pass yith drlvinq ranqe detention
Lakota Creek: l:nhanced Detention at Hetland 9
Cold Creek: 3325,
McSo!1ey; Assunes }[idvay LandfiII Detention pond in Dlace.

On-si.te Detention: SOLAr 2-10+3Ot in aIl basins accoEding to
1989 release of Kinq County drainage nanual.

No on-slte detentlon assuned ln area trtbutary bo panther Lake
SOLB: 2-10+301 ln alI baslns accoldlnq to

1989 release of KIng county dralnage nanual, but uith ?-day storns.
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