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PREFACE

The city of Kent has adopted tB621 King County Surface Water Design Manual (KCSWDM) as amended by this
document. This document includes all changes, additions, and deletions to the KCSWDM and is to be used for all
development, as applicable, within the city of Kent.

In the event a confliaxists between the King County Surface Water Design Manual and the Kent Surface Water
Design Manual, Kent City Code, or Kent Design and Construction Standards, Kent standards and code will generally
control. The applicant must notify city review staf€dnflicts are discovered.

CITY EQUIVALENTS FOR COUNTY AGENCIES AND
ORDINANCES

For proposals located within the City of Keall, references in the KCSWDM to the following King County
departments are to be replaced by reference to the Kent Economic andidgnidevelopment Department:

i DDES (Department of Development and Environmental Services)
1 DNR (Department of Natural Resources)

1 SWM (Surface Water Management)

i WLR (Water and Land Resources)

For proposals in the City of Kerdll references in thKCSWDM to the King County Sensitive Areas
Ordinance (SAO) are to be replaced by reference to the Kent City Code, particularly Chapters 11, 14, and 15.

COUNTY DESIGNATIONS THAT DO NOT APPLY IN THE CITY

The following designations are used in #8021 KCSWDM but are not currently used in the City of Kent; any
reference in the KCSWDM to the existence of areas with these designations or thresholds or requirements for
such areas is to be disregarded for development applications within the City of Kent:

1 CoalMine Hazard Area

9 Critical Drainage Area

1 Rural Residential Development
1 Shared Facility

MANUAL UPDATES

With a publication of this complexity there maydreorsthat must be corrected and clarifications that are
needed. There will also be new information and technological updates. The City of Kent Department of
Public Works intends to publish corrections, updates and new technical information on our Departmental
Home Page dittp://www.kentwa.gov/stormwater/ The web site will not be used to make revisions in key
policy areas such as the thresholds and minimum requirements in Chapter 1. We encourage you to visit this
web site periodically and incorporate @apels and corrections into your copies of the manual. You can also

visit this web site for updates and additional information about other Kent Public Works surface water
activities.

ADDENDUM ORGANIZATION

The information presented in this documenirganized as follows:
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PREFACE
1 Prefaced How to Use This Document.:Thi s preface provides instruction
SWDM. It also defines terms in the King County manual that are used differently for the City of Kent; City
departments that are equimat to county departments referred to in the KCSWDM; and designations from the
King County manual that do not apply to proposals in the City of Kent.

1 Chapter 16 Drainage Review Requirements:A completely revised Chapter 1 has been provided in this
documen It is to be used instead of Chapter 1 in2821 KCSWDM for all proposals in the City of Kent.
This chapter sets forth the thresholds and requirements for drainage review, describes the three types of
drainage review, and summarizes the nine Cordiaa®dpecial Requirements.

1 Chapter 26 Drainage Plan Submittal: A completely revised Chapter 2 has been provided in this document.
Itis to be used instead of Chapter 2 in2681 KCSWDM for all proposals in the City of Kent. This chapter
describes theequired format and components of submittals for the three types of drainage review.

1 Chapter 38 Hydrologic Analysis and Design: The City of Kent has made no changes to Chapter 3 of the
2021 KCSWDM. The King County version of Chapter 3 applies for progadsahe City of Kent.

1 Chapter 40 Conveyance System Analysis and DesigiThe City of Kent has made several minor changes to
Chapter 4 of th@021 KCSWDM. This chapter provides replacement text for the sections that are changed.
Apart from these changdbge King County version of Chapter 4 applies for proposals in the City of Kent.

1 Chapter 50 Flow Control Design: The City of Kent has made minor changes to Chapter 5 @0
KCSWDM. This chapter provides replacement text for the section tblaaigyed. Apart from these changes,
the King County version of Chapter 5 applies to proposals in the City of Kent.

1 Chapter 60 Water Quality Design: The City of Kent has made a few minor changeShapter 6 of the
2021 KCSWDM. This chapter provides reptament text for the section that is changed. Apart from this
change, the King County version of Chapter 6 applies to proposals in the City of Kent.

1 Appendicesi Appendix A presents th@ity of KentMaintenance Requirements for Privately Maintained
Drainage Facilities(reprinted from Appendix D of the Kent Construction Standards), there is no Appendix B
(King County includes Master Drainage Plan requirementsihéoes not apply in Kent), Appendic€sand
D are the Small Site Drainage Requirements and Erosion and Sediment Control Standards, respectively. These
are included as separately bound documents included with the King County Manual.

1 References The City of Kent accepts certain referenceariats as written in th2021King County Surface
Water Design Manual. Other references are not applicable in Kent. Some reference materials have been
revised to reflect Kergpecific forms or development procedures. References from the King County Manual
are identified below along with how they acebte utilized in Kent (irfbold).
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TERMS AND DEFINITIONS

KEY TERMS AND DEFINITIONS

A complete list of definitionsfoll ows Chapter 6.

Proper application of the drainage review and requirements in this chapter requires an understanding of the
following key terms and their definitions. Other key terms may be defined in subsequent chApteush key
terms are highlighted in bold italthroughout the manual. Gthimportant terms that are nkgy terms are
defined in the text when they are first introducdthese ardighlighted in italic when thewre first introduced but
are not highlighted throughout the manual. All terms defineithis chapter are also found in the "Definitions"
section of this manual as are other important terms defined throughout the Manual.

Acceptable discharge poinn enclosed drainage system (i.e., pipe system, culvert, or tightline) or open
drainage feature (e.g., ditch, channel, swale, stream, river, pond, lake, or wetland) where concentrated runoff
can be discharged without creating a significant adverse impact.

Agricultural project any projectlocaed on, ad propcsing improvemerts corsisentwith, the pemitted wses
of land onedfor Agriculture.

Arterial: A hightraffic-volume road orstreetprimarily for throughtraffi c. Theterm geneally indudesroads or
streds corsideredcolledors. It does notndudelocalacces roadswhichare geneally limitedto providing
acces to abuting popety.

Base flood:The flood having a one percent chance of being equaled or exceeded in any given year. Also
refer ed t o ase atrh &Theéthld@ @ood is determined for future flow conditions, except in areas
where the FEMA Flood Insurance Studgludes detailed base flood calculations. In that case, the FEMA
data shall apply.

Bioretention: A flow control best managenentpradice corsisting of ashdlow landscapeddepresson designed
to temporarily store and pomote infiltr ation of stormwater rundf. Standadsfor hioretertion design,induding
soil mix, plarts, storagevolume andfeasibility criteria, ae spedfiedin Appendix C.

Certifi edErosion and Sedment Control Lead(CESCL): anindividualwho has crrentcertifi cation through
anappoved @osion andsedmentcortrol training programthatmees the minimum training standads
estalished bythe Wahington Departmentof Ecoogy Depatment(Ecology). The CESCL must have theskill s
to es®ess site condtions and onstruction adivitiesthatcoud impactthe qudity of stormwater and the
effediveness of @osion and sedmentcorntrol measures wedto control the quéity of stormwater dscharges.
Certifi cationis oltainedthrough anEcoogy approved @osion andsediment cotrol course.

City Review Staffthe City of Kentemployee(s)resporsible for the condtioning, review, inspection, and
approval of development permitdhis is generally staff from the Development Review section of the
Economic and Community Developmédpartment but may include other city employees such as Public
Works staff.

Civil engneer. a pesonlicersed bythestate of Washington as grofessbnalengineerin dvil engneeing.

Construct or modify: to install a newdrainage jpeor dtch ormakeimprovementsto an exsting dainage pe
or dtch, for purposes dherthanmaintenarce, which either servesto conentrate previously unconcetrated
surfacewater orstormwater rundf or servesto increase, deaease orredrectthe cowveyance ofsurfacewater
or stormwater rundf. "Constructor modify" does notndudeinstallation ormaintenance of ariveway culvert
installed as pa of asingle-family residertial bulding pemit.

Conveyarce system nuisance problem: afloodngor eosion problemthatdoesnot corstitute asevee floodng
problem or sevee eosion problem and thatresults fromthe oserflow of a corstructed coveyancesystemfor
rundf evertslessthan or equato al0-year eert. Examplesindudeinunddion of ashoulder orlane of a
roadvay, overflows cdledingin yards orpastures, shdlow flows acoss diveways, minor floodng of aawl
spaces or oheded garages/outbuil dings, andminor eosion.
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TERMS AND DEFINITIONS

Criti cal aguifer recharge aea the citical area dsignation, ddined andeguatedin KCC 11.06,whichis
appiedto aeaswhere extraprotedion of goundwater quartity and quéty is neededecage of knavn
susceptibili ty to cortaminaion andimportanceto drinking water supdy. Such @eas & ddineded ontheKing
County Ciriti cal Aquifer Recharge AreaMap availabde atDPER or onthe Courty's Geogaphic Information
System (GIS). Seethe"Definitions’ sedion for more deails.

Devdopment anyadivity thatrequres a pamit or appoval, induding, butnot limitedto, a bulding pemit,
gradng pemit, shoreline substartial developmentpermit, condtionaluse pemit, spedal use pemit, zoring
variance oredassificaion, subdvision, short subdvision, urban pameddevelopmert, binding site dan, site
developmentpermit, or right-of-way use pemit. "Development” does noindudeaClass|, Il or Il forest
pradice condudedin accadancewith Chapger 76.09RCW andTitle 222WAC.

Director: the Economic and Community Development Director oiRthblic Works Director as appropriate
for the permit condition or other issue under consideration.

Drainage facilities a constructed or engineered feature that collects, conveys, stores, treats, or otherwise
manages surface wat eai mage tfoaomwaitteywrd riumcolfude si,Drbut
or engineered stream, lake, wetland, or closed depression, or a pipe, channel, ditch, gutter, flow control facility,
flow control BMP, water quality facility, erosion and sediment controlifacand any other structure and
appurtenance that provides for drainage.

Effediveimpervioussurface: impervioussurfacesthatare conrcted via sheetfl ow or dscrete corveyanceto
a drainagesystem. Impervioussurfaces e corsideredinefediveif: 1) therundf isfully dispersed as
describedin Appendx C of this manud; 2) residertial roof rundf isinfiltr atedin accedarce with thefull
infiltration BMP described in Appendx C of this manud; or 3) appoved cotinuousrunoff modding methods
indicaethatthe enire rundf fil eisinfiltrated.

Erodible orleachalde materials, wastes, or chemicals. materials orsubstancegha, when expeedto rainfall,
measurally aterthe hysical or chenical chaaderistics oftherainfall rundf (Examplesindude butare not
limitedto eodible soil, uncorered pocess wastes, manue, fertili zers, oily substances, ashes, kiln dust, gabage
dumpster leakage, cmmercial-scde vehicle and ammal wash waste, gdvanizedstructural, architedural,
caline, and uility sted, architedural coppe, bronze, bass andleal, treaedlumber, dc.).

Erosion hazard area the criticd area desgnation, defined and regulated in KCC 21A, that is applied to area
uncerain by soilsthatare subjed to severe erosion when disturbed. See the "Definitions' sedion for more
details.

Existing flooding: Flooding over all lanes of the roadway or driveway has occurred in the past and can be
verified by City records, City personnel, photodrspor other physical evidence.

Existing site conditionsshall mean the native vegetation and soils that existie aite prior to the influence

of EuroAmerican settlement. Existing site conditions outside of the Lower Mill Creek, Lower Springbrook
Creek, Lower Garrison Creek or within the Green River Natural Resource Area as shown on the Flow Control
ApplicationMap shall be assumed to be forested land cover unless reasonable, historic information is provided
that indicated that the site was prairie prior to settlement.

Exposed: subject to dired or blown-in precipitation and/or direct or blown in runoff. Not fully covered.

Exposel area or exposed material: not covered sufficiently to shield fromrainfall and stormwater rundf. Ata
minimum, full coverage to nat be considered exposed requires arodf with enough overhangin conjunction with
walls of sufficient height to prevent rainfall blow-in; and the walls must extend into the ground or to aberm or
footing to prevent rundf from being blown in or fromrunnng onto the covered area.

Finished area:Any enclosed area of a building that is designed to be served by the building's permanent
heating or cooling system.

Frequently Floodedarea the citical area dsignaion, ddined andregulatedin KCC 11.06,whichis apgied
to aeassubjectto inurdation by a 100yearflood e/entor aeas atisk fromchannemigration. Flood hazed
areasgeneally indude, butare not limitedto, aquéic aeas(e.g.,streans orlakes), wetlands, or dosed
depessins. Seethe"Definitions' sedion for more ddails.
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Floodway: the channel of the river or stream and those portions of the adjoining floodplains which are
reasonably required to carry and discharge the base flood flow. The portions of the adjoining floodplains that
are considered to be ddbylaGtyfloahdzad regelajians as stateddinar e de f
Chapter 14 of the Kent City Code.

Flow control BMP: asmall scde dainagefadlity or feaure thatis pat of a developmentsite strategy to use
processessuch asinfiltr ation, dspersion, storage, ®apaation, transpiration, forest retertion, andreduced
impervioussurfacefootprint to mimic pre-developedhydrology andminimize siormwater rundf.

Flow duration: The aggregate time that peak flows are at or above a particular flow rate of interest (e.qg., the
amount of time over the last 40 years that peak flows were at or abovgdhe flow rate).

Full build -out conditions:The tributary area is developed te full zonng potential except where thexee
existingstreams, lakes, wetlands, closed depressions, geologic hazard greaspen space tracts.

Fully coveed: coveredsuffi ciertly to shield from rainfall andstormwater runoff. At aminimum, full coverage
requres aroof with enough werhangin canjundionwith walls of suffi cientheightto preventrainfall blow-in;
andthewall s must extendinto the gound orto aberm or footingto preventrundf frombeng Hownin or
fromrunning orto the cavered aea. Not exposed

Fully dspesedtherundff fromanimpervioussurface or on-naive pevioussurface has idpersed perthe
criteriafor fully dispersed surfacein Sedion 1.23.2.

Geologic Hazard Areasnclude Seismic Hazard Areas, Erosion Hazard Areas, and Landslide Hazard Areas.

Groundwater protedion areas indudecriti cal aquifer recharge aeasasdefinedin KCC 11.06,sole source
agufer aeasas dsignaed bythefedeal Environmertal Protedion Agengy, andwellhead potedion aeas as
mappeddy the Wahington Sate Departmentof Hedth.

High-use site: thatareawithin a canmercial or industrial site thattypicaly generates oris subjectto rundf
containing Hgh cancentrations of @l dueto high traffi ¢ turnover, onsite vehicle or hesgy or stationay
egupmentuse, orthefrequentrrarsfer ofliquid peroleumor coalderivative groduds.

High-use sitesindude:
1. Thatarea ofa canmercial or industrial site that:

a) has an gpeded areragedaily traffic (ADT) count equalto or geaerthan100vehicles per 1,000
square feetof gross huilding aea;or

b) issubjectto paroleumstorage ortrarsferin exces of 1,500 gdl onsperyea, notinduding ddivered
heading dl atthe enduser pant of ddivery; or

c) issubjectto use,storage, omaintenance of #l eetof 250r more desel or jetfuel (aviation turbine
fud) vehclesthatare over 10tons netwveight (trucks, buses, trains, arplanes, tugs, mobile andfud-
driven orhydrauic stationay heavyequpment, €c.); or

2. Theinterior of anyroadintersedion andthatportion of lanedeadng into theintersedion subjectto
braking, turning, or stoppang, with ameasured ADT count of 25000 vehicles ormore onthe main roadvay
and 15,00(ehicles ormore on anyintersecting roadvay. Projeds proposing pimarily pedestrian or
bicycle use improvemerts ae exduded.

Historic site condtions thase thatexisted onthesite prior to any developmentin the PugetSoundregon. For
lands noturrertly submerged(i.e., ousidethe adinary highwater mark of alake,wetland, orstream), historic
site condtionsshdl be aaumedto beforest cover uriess reasonable, listoric, site-spedfi ¢ informationis
providedto damonstrate a dff erentvegdation cover. In Kent this area is designated by the Lower Mill Creek
Regulatory Mapln some streambasins, as dowed per Setton 12.3.1B, historic site condtionsfor lands not
currertly submergedmay be asaimedto be 75%forest, 15% gass and 10%mpervioussurface.

I mpairedwaterbody orimpair edreceaving water: where thereceaving waterbody is either:
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@AQ1isted as impaired according to Ecologybés Water
sediment,tad ocumented in the stateds Water Quality Ass
di splayed in WA Ecologyb6s electronic database an
(2) is currently designated by the City as polluted based on crediblenditz@ting exceedance or concern for
exceedancef t he stateds numeric water quality standa
Countyldentified WQ Problems (Rerence Section 10) posted at
http://www.kingcounty.gov/environment/watandland/stormwater/documents/surfacaterdesign

manual.aspxor
(3) where subject to any other local, state, or federal cleanup ptamtaminated site designation.

Impervious surface a had surface aeathateitherpreverts orretardsthe enry of water into the soil martle as
under néural conditions béore developmert; or thatcawseswater to run df the surfacein greder quairities or
atanincreasedrate offlow comparedto theflow presentundernatural condtions pior to development(see
also "newimpervioussurface'). Commonimpervioussurfacesindude,but ae notlimitedto, roof, walkways,
paios, driveways, pakinglots, or siorage aess, areasthatare paved, gaveled ormade ofpacked owiled
eathenmaterials or dhersurfaceghatsimilarly impedethe naural infiltr ation of surfacewater orstormwater.
For the pupaoses ofapgdying the impervioussurfacethresholds and exemptions coteinedin this manud,
permeable pavemert, vegdatedroaofs, and pevioussurfaceswith undedrains designed to cdlect siormwater
rundf are corsideredimpervioussurfacewhile an opemincoveredflow cortrol or water qudity fadlity is nd.
However, for the puposesof computing rundf, uncoveredflow control or water qudity fadlitiesshdl be
modded asmpervioussurfaces aspedfi edin Chaper 3.

Landdisturbing adivity: anyadivity thatresultsin a chagein theexisting soil cover, bah vegdative and
nonvegdative, orthe exsting soil topogaphy. Land dsturbing adivitiesindude, but ee notlimitedto
demolition, comstrudion, deaing, gadng,filli ng, excaation, andcompadion. Land dsturbing adivity does
notindudetilling conduted as pé& of agicultural pradices, landscapemaintenance, or gdering.

Landscapemanagement plan: a City of Kentapproved pganfor ddining thelayoutandlongterm maintenance
of landscafng feduresto minimize the wse of pesticides andertili zers to reducether dischage, ad to redwe
thedischage ofsuspended solids and therpoll utarts.

Landslidehazard area thecritical area dsignaion, déined andegulatedin KCC 11.06 whichis gpliedto
areassubjectto severerisk of landslide dueto topogaphy, soil condtions, and gelogy.

Landslidehazard drainagearea an aeamappedoy the City of Kentwhereit has been derminedthat
overlandflows froma project will pase asignifi cantthreatto hedth andsafety becase ofits dose proximity to
alandslide hazard areathatis onaslopesteepeithan15%. Such aeasare ddineaed onthelLandslideHazad
Drainage Areasmap adopedwith this manual.

LowImpactDevdopment (LID): A stormwater andand 1se managenentstrategy thatstrivesto mimic pre-
disturbancehydrologic processes ofinfiltr ation, filtr ation, storage, @apaation and trarspiration by
emphasizing corservation, use of onsite ndural fedures, site danring, and dstributed stormwater
managenentpradicesthatare integatedinto a pojectdesign.

LID Best Management Practices Distributed stormwater managenentpradices, integatedinto a poject
design, thatemphasize pe-disturbance drologic processes ofinfiltr ation, filt ration, storage, ®apaation and
trarspiration. LID BMPs aereferredto asflow cortrol BMPs in this manualandindude, butare notlimited
to, bioretertion, pemeable pavemerts, limitedinfiltr ation systems, roof davnspoutcontrols, dispersion, soil
qudity and degh, and minimal excavation founditions.

LID Principles Land e managenentstrategesthatemphasize comservation, Lse of onsite ndural feaures,
andsite danring to minimizeimpervioussurfaces, ndive vegdation loss andstormwater rundf.

Maintenance: thase usual adivitiestakento preventa dedine,lapse, or cessationin the wse of curertly
servicealbe structures, fadliti es,BMPs, equpment, or systemsif there is no expasion of anyof these, and
there ae no signifi canthydrologic impads. Maintenanceéndudestherepar or redacanentof nonfundional
fadlities andBBMPs, and theredacementof existing structureswith dff erenttypes ofstructures, if therepar or
redacamentis requredto meetcurrentengineeing standads oris requred byone ormore ervironmertal
permits andthefundioning dharaderistics ofthe aiginalfadlity or structure ae notchangel. For the
purposes ofapgying this definition to thethresholds andrequiremerts of this manud, city review staffwil l
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TERMS AND DEFINITIONS
determinewhetherthefundioning chaaderistics ofthe aiginalfadlity, stucture, orBMP will remain
suffi ciertly unchangedo corsiderredacanentasmaintenanceDrainage review is notrequredfor projeds
propasing oy maintenance.

Note: The following pavement mainterance pactices ae notcategaically exempt from drainagereview:
removing andreplacing a paedsurfaceto base course orlower (i.e . replced impervioussurface),

exendng the elge ofpavement or paving gravdedshouders, or resurfacing that meets the ddinition ofi n e w
impervioussurfa ¢ énahis manual.

National Pollutant Discharge Elimination System (NPDEShe national program for issuing, modifying,

revoking, reissuing, terminating, monitoring, and enforcing permits; and imposing and enforcing pretreatment
requirements; under sections 307, 402, 318, and 405 of the federal CWA for the discharge ofspllutant

surface waters of the state. These permits are referred to as NPDES permits, and in the state of Washington are
administered by the Washington State Department of Ecology.

Native vegetatedsurface asurfacein whichthesoil condtions, groundcover, andspedes ofvegdation ae
like those ofthe aiginalnative condtion for thesite. More spedficdly, (1) thesoil is ather undsturbedor has
been treged accading to the"native vegdatedlandscapespedfi caionsin Appendx C, Sedion C.2.18; (2)
the goundis dther naurally covered with vegdation litter or has beetop-dreseed béween pants with 4
inches ofmulch corsisentwith the ndive vegdated landscapespedfi cationsin Appendx C; and(3) the
vegdationis ather(a) canprised pedaminartly of plantspedes, otherthannoxiousweeds, thatare indigenous
to thecoastal regon ofthe Padfi c Northwest and that reasonally coud hase been expeedto occumeturally
onthesite or (b) canprised of pantspedesspedfi edfor a ndive vegeatedlandscapein Appendix C.
Examples ofthese dantspedesindudetreessuch asDouglasfir, western hemlock, western red edar, dder,
big- leafmape andvine mape; shrubssuchaswill ow, dderberry, sdmonbery andsaal; and hebaceous
plarts such assword fern, foamflower, andfireweed.

Natural discharge aea an orsite aeatributary to a single natural dischargelocation.

Natural dischargelocation: thelocaionwhere surface andgstormwater rundf leaves(or would leave if not
infiltrated orretained)the site or projectsite underexisting site canditions.

Natural onsite drainage featureA natural swale, channel, stream, closed depression, wetland, or lake.

New impervioussurface the addtion of ahard orcompaded surfacelike roofs, pavement, gravel, or drt; or
the addion of amore canpadedsurface,like paving over pre-existing drt or gravel. Permeable parement and
vegdatedrodfs ae mnsiderednewimpervioussurfacefor puposes of déermining whetherthethresholdsfor
apication of minimum requremerts ae exceeded, asedawns, landscagng, sports fields, gdf courses,and
otherareasthathave modifi ed rundf chaaderisticsresulting from the addtion of inderdrainsdesignedto
collectstormwater rundf. Open,

uncoveredretertion/detertion fadliti esshdl notbe corsideredimpervioussurfacesfor puposes of déermining
whetherthethreshddsfor apgicaion of minimum requrements ae exceededpen, uncwered
retertion/detertion fadliti esshdl be cosideredimpervioussurfacesfor purposes ofrundf modding.

New pervious surface the corwversion of anativevegdatedsurfaceor aher ndive surfaceto a non naive
pervioussurface(e.g., comersion offorest or meadowto pasture land,grass land, cutivatedland,lawn,
landscaping, bae soil, €c.), or anyalteration of exsting nonnaive pevioussurfacethatsignifi cartly increases
surface andstorm water rundf (e.g., corersion of pature land, grassland, or cltivatedlandto lawn,
landscaging, orbare soil; or dteration of soil charaderistics).

New PGI S: newimpervioussurfacethatis pdlution-geneating impervious surfaceor any dteration of
existing pdlution-geneating impervioussurfacethatchangesthetype of pdlutarts orresultsin increased
padlutionloads antbr concerrations.

New PGPS: new pervioussurfacethatis poll ution-genegating pevioussurface or anyalteration of exsting
pdlution-geneating pevioussurfacethatcharges thetype of pdlutarts orresultsin increased pdlutionloads
and/or concetrations.

Permealle pavement Pervious conoete, porousasphdt, permealle parers or dherforms of p&vious or
porous pa&ing material intendedto dlow passageof water throughthe pavementsedion. It oftenindudes an
aggregde bae thatprovidesstructural support and ats as sstormwater reservoir.
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Pervious Surface Any surfacematerial thatall ows stormwater to infiltr ate into the gound.Examplesindude
lawn, landscape, pature, andhdive vegdation aeas. Note for puposes ofthreshold deerminaion andrundf
volume modding for ddertion andtreamern, vegdatedroofs and pameable paremerts aeto be cosidered
impervioussurfaces bongwith lawns, landscagng, sports fields, gdf courses, andother aeasthathave

modifi edrundf charaderisticsresulting from the addion of undedrains.

Pollution-geneating impervious surface(PGI S): animpervioussurface cosideredto be asignifi cantsource
of pdlutantsin stormwater rundf. Such surfacesndudethose thatare subjectto vehicular use, industrial
adivities, or storage oferodible or leachalte materials, wastes, or chemicals, andthatreceive drectrainfall or
therun-on or Bow-in of rainfall. A covered paking areawould beinduded if rundf fromuphill coud
reguarly run throughit or if rainfall could reguarly blow in andwetthe paementsurface. PGISindudes
metal roofs uriesstheyare cogedwith aninert, nonleachabe material (seeReferencell-E); or roofs thatare
expased to theverting of signifi cant anourts of dists mists, grease laden vapors/FO@ fumesfrom
manuaduring, commercial, or aherindoor ativities. PGISindudesvegdatedroafs exposedto pesticides,
fertili zers, orloss of soil. Otherroofing typesthatmay pose risk butare not currertly reguated ae listedin
Reference 1-E. Lawns, landscaping, sports fields, gdf courses, andother areasthathave modifi ed rundf
chaaderisticsresulting fromthe addtion of undedrainsthathave the pdlution geneating chaaderistics
described wnderth e liitipregeneating pevioussurfa ¢ e finitidnere dso corsideedPGI S.

Pallution-geneating pervious surface(PGPS): anonimpervioussurfaceconsideral to be a significant source
of pdlutantsin surface and storm water rundf. Suchsurfacesndude those thatare subjectto vehicular use,
industrial adivities, storage oferodble orleachable materials, wastes, or chemicals, andthatreceive drect
rainfall or therun-on orblow-in of rainfall; or subjectto use of pesticides andertili zers, orloss ofsoil. Such
surfacesinclude, butare notlimitedto, thelawn andlandscapedareas ofresidertial, caonmercial, andindustrial
sites orland ses, gdf courses, paks, sports fields (natural and atifi cial turf), cemeteries, andCity approved
grassedmoduar gid pavemert.

Projectsite: thatportion of asite andanyoffsite aeassubjectto proposed poject adivities, dterations, and
improvements induding those required bythis manud.

Rain Garden: A shall ow, landscapeddepressbnwith compaost-amended ntive soils and adpted parts. The
depressbnis designed to pondandtemporarily store stormwater rundf fromadacentaress, and to dlow
stormwater to pass throughthe amendedsoil profil e.

Recaving waters: bodies ofwater, surfacewater systems, or goundvater recaving water from ugstreamman
made or ntural systems.

Redeselopment project a projectthatproposesto add,redace,or modify impervioussurfacesfor pupaoses
otherthan aresidential subdvision ormaintenance on site thatis dreadysubstartially developedin amanner
corsistentwith its curentzoning orwith alegalnoncorforming use, orhas an eisting impervioussurface
coverage of35%or more. Thefollowing exanplesill ustrate the apfticaion ofthis ddinition.

A Redevelopment Project that
Replaces Impervious Surface

A Redev Project that Adds and
Replaces Impervious Surface

A Redevelopment Project that
Adds New Impervious Surface

Residential Site Commercial Site Commercial Site
Existing Bldg  Existing , Existing
= k“ Impervious ket Impervious
ew i~ Area (35%) I etinayy Area (35%)
[ ! iExisting!
R Bldg g L =T | S— 1Bldg [T Thew
| Existing Bdal|  Existing iBlda
' House Existing PE:"':'US' Existing 5 Mew
I i rea - .
| Parking 1
: (65%) ParTlng f Parking
i 1

Repaced impervioussurface: anyexisting impervioussurface orthe projectsite thatis proposedto be
removed ande-estadished asimpervioussurface, extuding impervioussurfaceremovedfor the sole pupose
of installi ng uiliti es or peforming maintenance onundegroundinfrastructure. For structures removed means
theremoval of bulldings davn to thefoundation. For aherimpervioussurfaces, removedmeanstheremoval
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down to base murse or bae soil. For puposesof this ddinition, bae couseisthelayer of aushedrockthat
typicdly undelies an sphdt or coneete pavement. It does notndudetheremoval of pavementmaterial
through ginding or ather surfacemodifi cation uriess the enire layer of FCC or AC isremoved. Repacd
impervioussurface ¢so indudesimpervioussurfacethatis movedfromonelocdionto andgheron the poject
site where thefollowing two condtions ae met:

(A) the aeafromwhich theimpervioussurfaceis movedfromwill berestoredto thesame or tetter rundf
dischage chaacteristics aghe aea béng covered bythe movedimpervioussurface, and

(B) impervioussurface athe newocdionis ather deignaed as on- palution geneating orthe pollution
geneating chaaderisticsremain unchangedomparedto thatof the aiginallocaion.

Repaced PGI S: redacedimpervioussurfacethatis pall ution-geneating impervioussurface

Sersitivelake a designdion apgiedto lakesthatare paticularly proneto europhicdion from developmert-
inducedncreasesin phosphausloadng. TheWater Quality Applications Map indicates tlades within the
City of Kent thatareaffected by this problem.

Sevee building floodng problem there is floodng of thefinishedfloor areal of ahahtable bilding,2 or the
eledricd/heding system of a halitade bulding for rundf evertslessthan or egal to a 100year eert.
Examplesindudefl oodng of finishedfloors of hanes anccommercial or industrial buildings, orflooding of
eledricd/heaing systemcomponersin the aawl space or geage of a hane.

Sevee gosion problem: thereis an opn drainage feaure with evidence of opotertial for eosion/indsion
suffi cientto pcse asedmertation hazad to dovnstreamconveyancesystems or pee alandslide hazed by
undecutting adacentslopes. Severe eosion problems do notincluderoadvay shouder dilling orminor dtch
erosion.

Sevee floodng problem: asevee building floodng problem or asevee roadway floodng problem.

Seveeroadway floodng problem thereisfloodng over dl lanes of aoadway,3 or asole accas diveway?is
severely impaded, for rundf everts lessthanor equalo the 100-year eent. A severely impadedsole acces
driveway is onein which floodng overtops a clvertedsedion ofthe diveway, posing athreatof washoutor
unsafe acess condtionsdueto indiscernible diveway edges, orfloodngis deepethan 6inches orthe
driveway, pcsing asevere impedmentto emergencyaccess

Single family residertial project any projectthat(a) corstructs ormodifi es asingle family dwelling urit, (b)
makesimprovemerts (e.g., diveways, roads, oubuildings, playcouts, ec.) or deas ndive vegdation on adot
thatcontains orwill contain asingle family dwelling urit, or(c) is a pat, short plat, or bourdary line
adustmentthatcreaes or aglists lots thatwill contain single family dwelli ng urits.

Site: asingle pacd; or, two ormore coniguous prcdsthatare under conmon ovnership or docunertedlegal
cortral; or a pation of asinge parcel under deumertedlegalcortrol sepaate fromtheremaining pacd, used
asasingle pacelfor apropased projectfor pupaoses of aplying for auhority from the city of Kentto cary out

" Finished floor area for the purposs of defining sevee building flooding problem, means any enclosed area of a building tha is designed
to be served by the buil ding's permanen heding or cooling system.

2 Habitable building mears ary residertia, commerdal, or indugrial building that is equipped with apemanent heding or coding
system ard an electrica system.

3 Roadvay, for the purposes of this definition, means the traveled portion of ary pullic or private road or stree classified as such City of
Kent Roal Design and Congruction Sandard.

4 Sole access driveway mears there is no other unobstructed, flood-free route for emergerty access to a hatitate building.

City of Kent Surface Water Design Manual XX July 2022



TERMS AND DEFINITIONS
a poposedproject. For projeds locaed pimarily within dedcaedrights-of-way, thelengh of the pojectsite
andtheright-of-way boundaies déinethesite.

Steepslopehazard area the aitical area dsignaion, dfined andegulatedin KCC 11.06 thais appiedto

areas on a&lope of40% ormore within avertical elevation chage of atleast 10fed. Seethe"Definitio
sedionfor more deails.

Subectto vehicular use: thesurfaceisregularly used bymotor vehclesinduding butnotlimitedto
motorcycles, cas, trucks, busses, arcraft, tradors, andheavyequpmen. Thefollowing surfaces ee
corsideredregularly used by motor vehicles: roads, unvegedatedroadshouders, bike laneswithin thetraveled
lane of aoadvay, driveways, pakinglots, urrestricted accesfire lanes, vehicular equpmentstorageyards,
and arport taxiways andrunways. Thefollowing surfacesare not cosideredregularly used bymotor vehicles:
paved hicycle pahways sepaatedfromand notsubjectto drainagefromroadsfor motor vehicles, fenced or

restricted acces fire lanes, and maintenance acasroadswith arecuringuse of nomore thanoneroutine
vehicle acces perweek.

Threshold dscharge aea anonsite aea dainingto asingle natural dischargelocation, or multiple natural
dischargelocaionsthatcombinewithin onequater-mile davnstream(as déerminedby the shortest
flowpath). The exanples béow ill ustrate this ddinition. Thistermis usedto darify how thethresholds
exanptions, and exeptionsof this manualare appi edto siteswith multiple dschargelocdions.

Example of a Site with a

Single Natural Discharge
and a Single Threshold

Example of a Site with
Multiple Natural

Discharges and a Single

Example of a Site with
Multiple Natural Discharges

and Multiple Threshold
Discharge Area Threshold Discharge Area Discharge Areas
Natural |- Natuyral Natural | Matyral Natural
I ‘Discharge” - / | Dischare._]_ Rischarge --1-- | Discharge._)_Discharge --1-
""" Area '\\ Area 1 Area 2 Area 1 Area 2
THRESHOLD 1. ,I---,THR HOLD [THRESHOLD|THRESHOL
l ,DBES§EGE . DISCHARGE- "V [~ -|DISCHARGE | DISCHARG

“AREA AREA 1\ eﬁREA2

J'_Shaded !(s ed) ihad

N _/‘- N A

r ]

,'\- Natural .\— Natural i ' Natural i
K Discharge H Discharge ' ' Discharge !
. Location \ Location k | Location h

1 1
\Il’ ‘\ “ 'L rJ'
‘\ ’ 1 ’
v S \ )
‘. i \\ i
\‘ I( \‘ [’
hY r r
. ) ' |
~ i Il i
>/ i ]
% Mile e ;___________Iz ______
Downstream v v v
(shortest flow

path)

Transportation redevéopment project astandalone trarsportation improvement projectthatproposesto aid,
repdace, or modify impervious surface for purpases other than maintenance, within alengh of dedcaedpulbic
or private roadright-of-way thathas an eistingimpervioussurface ceerage ofthirty-five pecentor more
Roadright-of-way improvemerts requred as pd of asubdvision, canmercial, industrial or multif amily
projectmay notbe ddined as aeparate tramsportation redeselopment projed.

Treatment Chain:A combination of two or more treatment Best Management Practices connected in series
(i.e., the design water volume passes through each facility in turn).

Unsubmerged portionAny portion outside the ordinary high water lifestreams, lakes, and wetlands

Wetlands: All areas in the city of Kent that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and that under nairoaimstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions. Wetlands generally include swamps, marshes

and similar areas. Wetlands do not include those artificial wetlands intentionally created frogtlarmhw
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sites, including, but not limited to, irrigation and drainage ditches,-tireskswales, canals, detention
facilities, wastewater treatment facilities farm ponds, and landscape amenities. The burden of proving an area
to be nonwetland rests withe applicant. Wetlands include artificial wetlands intentionally created from
nonwetland areas for the purpose of mitigating conversion of wetlands. The City relies on the methodology
contained in th&etlands Delineation Manudl.S. Army Corps of Engeers Technical Report-87-1 for
identifying and delineating wetlands within the city. Wetland classes are based on the classification system
described in the U. SClasdficaton of 8/atldndsvdnd DedpwateeHal$tats ofithec e 6 s
United StategCowardin et al. 1979) (See Kent City Code Chapter 11.05).

Wetland Buffer or wetland buffer zoneAn area that surrounds and protects a wetland from adverse impacts
to the functions and values of a wetlandd¥ent City Code Chapter 11
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CHAPTER 1 DRAINAGE REVIEW AND REQUIREMENTS

1 DRAINAGE REVIEW AND REQUIREMENTS

A completely revised Chapter 1 is provided below. It is to be used instead of Chapter 1 of the 2016
King County Surface Water Design Manual forall proposals in the city of Kent.

This chapter describes the drainage review procedures and types, the drainage requirements, and the
adjustment procedures necessary to implement surface water runoff policies codified in Chapaeic 7.05
7.060f the KentCity Code. It also provides direction for implementing more detailed procedures and
design criteria found in subsgent chapters of this manual.

Chapter Organization
The information presented in Chapter 1 is organized into four main sections as:follows
i1 Section 1.1,

=t

Drainage Reviewo

1T Section 1.2, ACore Requirements?o
1T Section 1.3, ASpeci al Requirementso
1T Section 1.4, AAdjustment Processo

Formatting of Chapter Text

The text of Chapter 1 and subsequent chapters has been formatted usihmtimegy conventions to aid the
user in finding, understanding, and properly applying the thresholds, requirements, and procedures
contained in this manual:

A ltalic is used to highlight the following: (a) terms when they are first introduced and deftheuthe

same paragraph; (b) special notes that supplement or clarify thresholds, requirements, and procedures; (c)
sentences considered important for purposes of understanding thresholds, requirements, and procedures; anc
(d) titles of publications.

A Bold italic is used to highlight terms considered key to understanding and applying drainage review
thresholds, requirements, and procedures. These are called "key terms" and are defined below. This
convention applies after the key term is defined and datesecessarily apply to tables and figures.

A Bold is used to highlight words and phrases that are not key kernase considered important to
emphasize for purposes of finding and properly applying thresholds, requirements, and procedures.

1.1 DRAINAGE REVIE W

Drainage reviews the evaluation by city review staff of a proposed project's compliance with the

drainage requirements of this manual. During drainage review, city review staff may also consider the
proposed projectdés compl i an c e notcoverhd imthishmanual)ksecht r e
as those specified in the Kent Wetland Management Code, Kent Geologic Hazard Areas Code, and other
environmental plans and policies. If required, drainage review becomes an integral part of the overall
permit review proess. This section describes when and what type of drainage review is required for

a proposed project and how to determine the drainage requirements that apply.
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SECTION 1.1 DRAINAGE REVIEW

Guide to Using Section 1.1
The following steps are recommended for efficient usgeation 1.1:

1. Determine whether your proposed project is subject to the requirements of this manual by seei
meets any of the thresholds for drainage review specified in Section 1.1.1. Making this determ
requires an understanding of the keyiwitions listed below.

2. If drainage review is required per Section 1.1.1, use the flow chaigume 1.1.2.A0 determine what
type of drainage review will be conducted by city review staff. The type of drainage review def
the scope of drainage nsigements that will apply to your project as summarizegigure 1.1.2.A

3. Check the more detailed threshold information in Section 1.1.2 to verify that you have determir
correct type of drainage review.

4. After verifying drainage review type, use thhéormation in Section 1.1.2 to determine the core
requirements (found in Section 1.2) and the special requirements (found in Section 1.3) that m
evaluated for compliance by your project. To determine what actions are necessary to comply
each aplicable core and special requirement, see the more detailed information on these requi
contained in Sections 1.2 and 1.3 of this chapter.

Note: For Steps 2 through 4, it is recommended that you arrange a preapplication meeting with cit
review gaff to confirm the type of drainage review and scope of drainage requirements that apply tg
proposed project.

ng if it
nation
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ed the
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SECTION 1.1 DRAINAGE REVIEW

1.1.1 PROJECTS REQUIRING DRAINAGE REVIEW

Drainage review is required for any proposed project (except those proposing onlynmaititenance,
repair, or emergency modifications) that is subject to a Kent development proposal, permit, or approval
listed below, AND that meets any one of the following conditions:

1. The project adds or will result in 2,000 squieref or more of new impervious surface, replaced
impervious surface, or new plus replaced impervious surface, OR

ul 2. Proposes to construct or modify a drainage pipe/ditch that is 12 inches or more in size/depth, or
receives surface water stormwater runoff from a drainage pipe/ditch that is 12 inches or more in
R size/depth, OR

3. Contains or is adjacent to a flood hazard area, stream, lake, wetland, closed depression, erosion
hazard area or landslide hazard area, OR

o| 4. s located within a Landsle Hazard Drainage Area, OR

Y| 5. Is a redevelopment project proposing $1009000 more of improvements to an existing higbe
D site, OR

L1 6. The project proposes 7,000 square teehore of land disturbing activity.

If drainage review is required for tipeoposed project, the type of drainage review must be determined
based on project and site charastes as described in Section 1.1 Phe type of drainage review defines
the scope of drainage requirements that must be evaluated for porjgaiance with this manual.

5 Thethreshdds for new impervious surface, replaced impervioussurface, ard land disturbing activity shdl be apdied by projed site ard
in accordarce with the definitions of these surfaces and activities.

6 This isthe fiTotal Cost Estimate” as declared on the permit application submitted to the City of Kent or a valuation as determined by
the Engineer 6s CapalKentbDssign ancaGoestructioroStandarkdse
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SECTION 1.1 DRAINAGE REVIEW

Kent Permits and Approvals

ConstructiorPermits

Conditional Use Permits

Grade and Fill Permits

Flood Control Zone Permit

Planned Unit Developments

Rezones

Shoreline Management Substantial Development Permits

Short Subdivision Developments
(Short Plat)

Subdivision Developments (Plat)

1.1.2 DRAINAGE REVIEW TYPES AND REQUIREMENTS

For most projects adding 2,000 square feet or monewplusreplaced impervious surfagehe full

range of core and speciaquirements contained in Sections 1.2 and 1.3 must be evaluated for compliance
through the drainage review process. However, for some types of projects the scope of requirements
applied is narrowed to allow more efficient, customized review. Each &fltbeing three drainage

review types tailors the review process and application of drainage requirements to a project's size,
location, type of development, and anticipated impacts to the local and regional surface water system:

1 SimplifiedSite Drainage Review, Sectidnl.2.1.
i Targeted Drainage Review, Sectibi.2.2.
91 Full Drainage Review, Sectidnl1.2.3.

Each project requires only one of the above drainage review types, with the single exception that a project
that qualifies foiSimplified Site Drainage Review may also require Targeted Drainage ReFigure

1.1.2.Acan be used to determine the drainage review type that would be required. This may entail
consulting the more detailed thresholds for each review type specified in treerafsvenced sections.

Table 1.1.2.Acan be used to quickly identify the requirements that are applied under each type of drainage
review. The applicant must evaluate those requirements that are checked off for a particular drainage
review type to deterine what is necessary to meet compliance.
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SECTION 1.1 DRAINAGE REVIEW

FIGURE 1.1.2. AFLOW CHART FOR DETERMINING TYPE OF DRAINAGE REVIEW REQUIRED

Is the project asingle family resdential or agricultural projed that resutsin ¢2,000 SimplifiedSITE
sf of new plus replacedimpervious surfaceor 7,@0 f of land disturbing adtivity, Yes DRAINAGE

resultsin less than 5,000 square feet of new plus replaced pallution geneating
impevious suface, results in less then ¥2aae of pollution generating pervious
sufaces AND mesets one of the following criteria?

v

REVIEW

Sectionl.1.2.1

A The project meds the Basic Exemgtion from flow cortrol in Core Recuiremert #3. Note: The project
Note the Basic Exemption thresholds are applied by projed site. may also be
A For projectsinside the Urban Growth Area on predominately til | soils: subject to

Targeted
Drainage Review
as determined
below.

The project resuts in no more than 7,947 square fed of target impervious sufaces* as
defined in Section 1.1.2.1 AND proposed pervious areais equd to or lessthan 14,941 1
1.88 x (tota target impeavious sufaces)

A For projectsinside the Urban Growth Area on predominately outwash soils:
The project resuts in no more than 6,872 square fed of target impervious sufaces* as
defined in Section 1.1.2.1 AND proposed pervious areaiis equd to or lessthan 20,343 1
2.96 x (total target impeavious sufaces)

A Isanagricultural project that qualifies for the fi inpervious Surface Percentage
Exemption For Agricultural Projectso detailed in Core Requiremert 3

No

A

Does the project have the characteristics of one or more of the following
categories (see the more detailed threshold language in Section 1.1.2.2)?

Does the project adt2,000 sf of No 1. Projects that contain or are adjacent tfi@od, erosion, or steep slope
newplusreplacedimpervious hazard area; or projects within a Landslide Hazard Drainage Area.

rfaceor 07,000 sf of land > . . . . . . .
3?33%%9 adtivity? ortan 2. Projects proposing teonstruct or modifya drainage pipe/ditch that is 12" or

larger or receives runoff from a 12" or larger drainage pipe/ditch.

3. Redevelopment projects proposiag100,000 in improvements to an existi
high-use site

Yes No Yes

v \4
Reassess whether
drainagereview is
required per Section
1.1.2.1

TARGETEDDRAINAGE REVIEW
Section 1.1.2.2

FULL DRAINAGE REVIEW
Section 1.1.2.3

City of Kent Surface Water Design Manual 1-5 July 2022



SECTION 1.1 DRAINAGE REVIEW

TABLE 1.1.2.A REQUIREMENTS APPLIED UNDER EACH DRAINAGE REVIEW TYPE

Simplified

Singlefamily residential projectthat result in > 2,000 sf ofnewplus replaced impervious surfacer 7,000 sf of land
disturbing activity but do not exceed the new plusreplaced PGI S, new PGPS, and new pervious surface thresholds
specified in Sec. 1.1.2.1.

Targeted

Simplified Site projects or other small projects that are not subject to Full Drainage Review as determined il.$exBon

AND which have the characteristicsafe or moreof the following categories of projects:

1. Projects containing or adjacent tfl@od, eroson, or stegp slope hazard areg projects within aLandslide Hazad
Drainage Area

2. Projects proposing toonstruct or modifya drainage pipe/ditch that is 12" or larger or receives runoff from a 12" or
larger drainage pipe/ditch.

3. Redevelopment projects proposth100,000 in improvements tchigh-use sitgd)

Full

All projects that result in (2,000 sf of new plus refaced impervious surface or 07,000 sf of land disturbing activity but are
not subject to Simplified Site Drainage Review.

DRAINAGE REVIEW TYPE

Simplified Targeted Full
Category 1 Category 2 | Category 3
SIMPLIFIED SITE REQUIREMENTS V
CORE REQUIREMENT #1
4 &)
Discharge at Natural Location V * V V
CORE REQUIREMENT #2 @)
&) (©) 3
Offsite Analysis V * V V
CORE REQUIREMENT #3 (4) @ ®)
Flow Control V * V
CORE REQUIREMENT #4 () @
Conveyance System V * V V
CORE REQUIREMENT #5 ()
Erosion & Sediment Control V V V V V
CORE REQUIREMENT #6 () @
Maintenance & Operations V * V V V
CORE REQUIREMENT #7 @ @ @ @ @
Financial Guarantees & Liability V * V V V
CORE REQUIREMENT #8 V @ %@ V @

Water Quality

CORE REQUIREMENT #9
FIl ow Contr ol BMPO s

V @

Vv

SPECIAL REQUIREMENT #1
Other Adopted Requirements

V @

V 3)

V ®

SPECIAL REQUIREMENT #2
Developments within Floodplain/Floodway

V @

V (©)

V ®

SPECIAL REQUIREMENT #3 Flood
Protection Facilities

V @

V (©)

V ®3)

V ®

SPECIAL REQUIREMENT #4
Source Control

V @

V ®3)

V ®3)

V ®

V ®

SPECIAL REQUIREMENT #5
Qil Control

V @

V ®

V ®

(1) Category 3 projects installing oil controls that construct or modifg-ech pipe/ditch are also Category 2 projects.
(2) May be applied by city review staff based on projeditspecific conditions. Documentation of compliance required.

(3) These requirements have exemptions or thresholds that may preclindi¢ thieir application to a specific project.

(4) A proposed project subject to Simplified Drainage Review that complies with the Simplified drainage requirements detailed in
Appendix C is presumed to comply with all the core and speamjalirements in Sections 1.2 and 1.3 exdeps$é requirementiat would
apply to the project if it is subject to Targeted Drainage Review as specified in Section 1.1.2.2.
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SECTION 1.1 DRAINAGE REVIEW

1.1.2.1 SIMPLIFIED SITE DRAINAGE REVIEW

Simplified Site Drainage Review is a simplified alternative to Full Drainage Review for small residential
projectscleaing pojeds orsmall agricultural projeds thatmeetthethreshold requremerts béow. The

core and special requirements applied underBuaginage Review are replaced with simplified site
requirements that can be applied by a-engineer. These requirements include flow control Best
Management Practices (BMPs) such as setting aside open space to limit future site clearing, and using
simplemeasures such as splash blocks and gravel trenches to disperse or infiltrate runoff from impervious
areas. Also included are simple BMPs for erosion and sediment control (ESC). Formal water quality
treatment is not necessary. This alternative to Faifage Review acknowledges that drainage impacts

for many small development proposals can be effectively mitigated without construction of costly flow
control and water quality facilities.

The Simplified Site Drainage Review process minimizes the time and effort required to design, submit,
review, and approve drainage facilities for these proposals. In most cases, the requirements can be met
with submittals prepared by contractors, architects, or honmergwithout the involvement of a licensed

civil engineer.

Threshold

+| Simplified Site Drainage Review is allowed for any project that is subject to drainage review as
determinedn Section 1.1.1 and that meets all of the following criteria:

1 The project is ainglefamily residential proje¢tAND

el T The projecwill resultin 2,000square feet” or more of newimpervioussurface redacedimpervious
surface or new plusrepacedimpervious surface or

1 The project will result in 7,008quae fee” or more ofland dsturbing adivity,

AND thatmedsthefollowing aiteria:

The gojectwill result inlessthan 5,00 squae feetof new plusredaced pdiution generating
impervioussurface,will result in less than % ace of newpadl ution generating pevioussurfaces, AND
mees one ofthefollowing four addtionalcriteria:

1. Theprojectmeesthe Basic Exemption from flow control in Core Requirement #3. Note the
Basic Exemption thresholdsare appiedby prgectsite.

2. For projedsinsidethe Urban Growth Area onpredominately till soils:

R The pojectresultsin nomore than 7947 sguare feetof targetimpervioussurfaces as dimed béow
E AND proposed pevious aeais equalo orlessthan14,9411 1.88 x (total targetimpervious
surfaces).

3. Eor projedsinside the Urban Growth Area onpredominately outwash soils:
The pojectresultsin nomore than 6872 square feetof targetimpervioussurfaces aslefined béow

) AND propcsed pevious a@eais equalo orlessthan20,3431 2.96 x (total targetimpervioussurfaces).

L| 4. Eor Agricultural Projeds:

7 The thresholds of 2,000 and 7,000 squae fed shal be apgied by project site. All other threshalds specified in termsof squae feet of
impenious or penious surface shdl be apgied by threshold discharge area and in accordan with the definitions of these surfaces in
Section 1.1. Note: the calculation of total impervious surface addel on after January 8, 2001 may exdude ary such addel impervious
surface that is confirmed by Planning and Economic Developmenigneeiing staff to be already mitigated by a Couny approved ard
inspected flow control facility or BMP.
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1.1.2.2

SECTION 1.1 DRAINAGE REVIEW

The gojectis anagicultural projectthatqudifi esfo rImp@rvious SufacePercentageExemption For
Agricutural Projeasd  atesl in €ore Requirement3 (Flow Control Fadlities).

Note: Some projects qualifying f8implified Site Drainage Review may also require Targeted Drainage
Review if they meet any of the threshold criteria in Section 1.1.2.2.

Any potentialSimplifiedsite proposal may elect to go through Full Drainage Review described in Section
1.1.23

Scope of Requirements

IF Simplified Site Drainage Review is allowed, THEN the applicant may apply the simplified site
submittal and drainage design requirements detail&uhplified Drainage Requirementsdopted as
Appendix C. These requirements include simplified BMPs for flow contebkaosion and sediment
control. Note: An open space tract or covenant may be required to preserve uncleared areas

Exemption from Core and Special Requirements

The simplified drainage requirements applied urgieplified Site Drainage Review are considered
sufficient to meet the overall intent of the core and special requirements in Sections 1.2 and 1.3, except
under certain conditions when a proposed project has characteristics that trigger Targeted Drainage
Review (seehe threshold for Targeted Drainage Reviev@éttion 1.1.2.2and may require the

involvement of a licensed civil engineer. Thereforg, proposed project that qualifies feimplified Site
Drainage Review as determined above and complies withntipifiedsite drainage requirements detailed

in Appendix C is considered exempt from all core and special requirements in Sections 1.2z0ebt.3

those which would apply to the project if it is subject to Targeted Drainage Review as spe&iietioin

11.2.2.

TARGETED DRAINAGE REVIEW

Targeted Drainage Review (TDR) is an abbreviated evaluation by city review staff of a proposed project's
compliance with selected core and special requirements. Projects subject to this type of drainage review
are typically smaikite proposals or othemsll projects that have sipecific or projecspecific drainage
concerns that must be addressed by a licetisgé@ngineer Under Targeted Drainage Review,

engineering costs associated with drainage design and review are kept to a minimum beczuise/ the
includes only those requirements that would apply to the particular project.

Threshold

Targeted Drainage Review is required for those projects subject to drainage review as determined
Section 1.1.1, AND that are nstibject to Full Drainage Review as determined in Section 1.1.2.3, AND
that have the characteristics of one or more of the following project categories:

1 TDR Project Category #1: Projects that contain or are adjacent ftmed hazard area, erosion
hazard area, or steepslope hazard area as déined in KCC 11.06;0R projeds locatedwithin a
LandslideHazard DrainageArea

1 TDR Project Category #2: Projects that propose tonstruct or modifya drainage pipe/ditch that is
12 inches or more isize/depth or receives surface and stormwater runoff from a drainage pipe/ditch
that is 12 inches or more in size/depth.

1 TDR Project Category #3: Redevelopment projecthat propose $100,000 or more of improvements
to an existinchigh-use site
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SECTION 1.1 DRAINAGE REVIEW

Scope of Rquirements

IF Targeted Drainage Review is required, THEN the applicant must demonstrate that the proposed project
complies with the selected core and special requirements corresponding to the project category or
categories that best match the proposed project. fOjecpcategories and applicable requirements for

each are described below and summarizéichble 1.1.2.A

Note: If the proposed project has the characteristics of more than one project category, the requirements
of each applicable category shalbply.

Compliance with these requirements requires submittal of engineering plans and/or calculations stamped
by a licensedivil engineerregistered in the state of Washington, unless deemed unnecessary by city
review staff. The engineer need only dentiais compliance with those core and special requirements

that have been predetermined to be applicable based on specific project characteristics as detailed below
and summarized imable 1.1.2.A The procedures and requirements for submittal of engngeplans

and calculations can be found in Section 2.3.

In addition,city review staff may require the applicant to demonstrate compliance with any one or more
of thenine core requirementsin Section 1.2 based on project or sfeecific conditions. Forample, if

a Category #1 TDR Project contains or is adjacentflo@l hazard area erosion hazard area, or steep
slopehazard area, OR locatedwithin aLandslide Hazard Drainage Areaity review staff may require

compl i anceRewgiutihr efinCeonrte #1: Di scharge at the Natur e
turn require compliance with fAiCore Requirement #
required by Core Requirement #1. If a tightline is found to be unfeasity review staff may instead
require a flow control facility per fACore Requir
feasi ble, fACore Requirement #4: Conveyance Syste
size and dagn. Any required flow control facility or tightline system may also trigger compliance with
AfCore Requirement #6: Mai ntenance and Operations
Guarantees and Liabilityo e(gSueicrteinoenntl .#28.,7 )Wa taenrd Qo

1.2.8) if runoff from pollutiorgenerating impervious surfaces is collected.

The applicant may also have to address compliance with any applicable requirements in the Kent City
Code forflood hazard area, erosion hazard area, or steepslopehazard area, OR projeds locatedwithin a
Landslide Hazard Drainage Areas a@termined by city review staff.

TDR Project Category #1

This category includes projects that are too small to trigger application of most core requirements, but
may be subject to sitgpecific requirements pertaining to floodplains, streams, lakes, wetlands, closed
depressions, Landslide Hazard Drainage Areession Hazard Areas, or other asgzecific drainage
requirements adopted by the City. Such projects primarily incundge-family residential projects

in Simplified Site Drainage Review.

] IF the proposed project meets teracteristics of TDR Project Category #1, THEN the applicant
o must demonstrate that the project complies with the following six requirements:

c 9 Core Requirement #2: Offsite Analysis, Section 1.2.2

of 1 Core Requirement #5: Erosion and Sediment Control, Secob

m T Special Requirement #1. Other Adopted ASgecific Requirements, Section 1.3.1

| 1 Special Requirement #2: Floodplain/Floodway Delineation, Section 1.3.2

s| 9 Special Requirement #3: Flood Protection Facilities, Section 1.3.3

L] T Special Requirement #4: SeerControl, Section 1.3.4
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1.1.2.3
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SECTION 1.1 DRAINAGE REVIEW

TDR Project Category #2

This category is intended to apply selected core and special requirements to those projects that
propose taonstruct or modifya drainage system of specified size, but are not adding sufficient
impervious surface to trigger Full Drainage Review.

IF the ppposed project meets the characteristics of TDR Project Category #2, THEN the applicant
must demonstrate that the proposed project complies with the following requirements:

Core Requirement #1: Discharge at the Natoghtion, Section 1.2.1
Core Requirement #2: Offsite Analysis, Section 1.2.2

Core Requirement #4: Conveyance System, Section 1.2.4

Core Requirement #5: Erosion and Sediment Control, Section 1.2.5
Core Requirement #6: Maintenance and Operations, Secfidh 1.

Core Requirement #7: Financial Guarantees and Liability, Section 1.2.7

—

m
=A =4 =4 A4 -4 - -

Special Requirement #4: Source Control, Section 1.3.4

TDR Project Category #3

This category is intended to improve water quality by applying water quality, source control, and oil
control requirements teedevelopment projectscated on the most intensively usstbsdeveloped
prior to current water quality requirements. Theseraferred to akigh-use sitesand are defined

below.

] IF the proposed project meets the characteristics of TDR Project Category #3, THEN the applicant
must demonstrate that the proposed project complies with the folloedngements:

sl 1 Core Requirement #1: Discharge at Natural Location, Section 1.2.1

ge| T Core Requirement #5: Erosion and Sediment Control, Section 1.2.5

q T Core Requirement #6: Maintenance and Operations, Section 1.2.6

M § Core Requirement #7: Financial Guarantees aalility, Section 1.2.7

Tl 9 Core Requirement #8: Water Quality, Section 1.2.8

S| § Special Requirement #4: Source Control, Section 1.3.4

|| 1 Special Requirement #5: Oil Control, Section 1.3.5

Note: In some cases, city review staff may determinegipdication of these requirements does not
require submittal of engineering plans and calculations stamped by a licensed civil engineer. For
example, if catch basin inserts are proposed to meet oil control requirements, engineered plans and
calculations may not be necessary. A plot plan showing catch basin locations may suffice.

FULL DRAINAGE REVIEW

Full Drainage Review is the evaluation by city
range of core and special requirements in thégtdr. This review addresses the impacts associated with
adding new impervious surface and changing land cover on tyjties

Threshold

Full Drainage Review is required for any proposed newradevelopment projecthat are subject to
drainage review as determined in Section 1.1.1, AND which meet one or more of the following criteria:
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1  Projects whictwill result in 2000 squae feet8 or more ofnew impervioussurface ornewplus
replaced impervious surfaceut which do not qualify fo8implified Site Drainage Review as
specified in Section 1.1.2.1, OR

7,000 squae fee® or more ofland dsturbing adivity, but which do not qualify foSimplified Site

T Drainage Review as specified in Section 1.1.2.1, OR

T Projects located within leandslide Hazard Drainage Areavhich add 2,000 square feet or more of

R new impervious surface but which do not qualify $omplified Site Drainage Review per Section
1.1.2.1,0R

s| T Redevelopment projectgproposing $500,000 or more of site improvements which create 5,000
square feet or more ebntiguouspollution-generating impervious surfacérough any
combination of new and/@eplaced impervious surface

Scope of Requirements

IF Full Drainage Review is required, THEN the applicant must demonstrate that the proposed project
complies with the followingequirements:

1 All nine core requirements in Section 1.2
1 All five special requirements in Section 1.3

Engineering plans and calculations stamped by a licasigibdngineerregistered in the state of

Washington must be submitted to demonstrate compliance with these requirements. The procedures and
requirements for submittal of engineering plans and calculations are as directed by Economic and
Community Development in the Binage Review Process.

Drainage review for a proposed projectds i mpact
processes or requirements apart from Kentds. Ag
of drainage review and imposedraage requirements that are separ a
drainage requirements. The applicant is responsible for coordinating with these agencies and resolving any
conflicts in drainage requirements.

Agency Permit/Approval

Seattle/King County Department of Public Health Onsite Sewage Disposal and Well permits

Washington State

Department of Transportation Developer/Local Agency Agreement
Department of Fish and Wildlife Hydraulic Project Approval
Department oEcology Short Term Water Quality Modification Approval

Dam Safety permit
NPDES Stormwater permit

UIC Well Registration

Department of Natural Resources Forest Practices Class IV permit

United States Army Corps of Engineers Sections 10, 401, and 4@érmits

8 The thresholds of 2,000, 5,000, and 7,000 square feet shall be appiegjduy site
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1.1.3 DRAINAGE DESIGN BEYOND MINIMUM COMPLIANCE

This manual presents Kentds minimum standards fo
the City believes these standards are appropriate for a wide range of deve|mopesdls, compliance

solely with these requirements does not relieve the professional engineer submitting designs of his or her
responsibility to ensure drainage facilities are engineered to provide adequate protection for natural
resources and public apdivate property.

Compliance with the standards in this manual does not necessarily mitigate all probable and significant
environmental impacts to aquatic biota. Fishery resources and other living components of aquatic systems
are affected by a complertsof factors. While employing a specific flow control standard may prevent
stream channel erosion or instability, other factors affecting fish and other biotic resources (such as
increases in stream flow velocities) are not directly addressed by thimindikewise, some wetlands,
including bogs, are adapted to a very constant hydrological regime. Even the most stringent flow control
standard employed by this manual does not prevent increases in runoff volume that can adversely affect
wetland plant caomunities by increasing the duration and magnitude of water level fluctuations. Thus,
compliance with this manual should not be construed as mitigating all probable and significant stormwater
impacts to aquatic biota in streams and wetlands, and adtititigation may be required.

In addition, the requirements in this manual primarily target the types of impacts associated with the most
typical land development projects occurring in the City. Applying these requirements to vastly different
types of prgects, such as rock quarries or dairy farms may result in poorer mitigation of impacts.
Therefore, different mitigation may be required.

Additi onal miti gation may also berequredto compersate for loss of aitical area haliatfundions
asdatedwith redudng standad buferwidths and dearingrestrictions as howedthroughthe
appoval of Rural Stewardship Plansand Farm ManagenentPlansperKCC 11.06.
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1.2 CORE REQUIREMENTS

This sectiordetails the following eight core requirements:

Core Requirement #1: Discharge at the Natural Location, Section 1.2.1
Core Requirement #2: Offsite Analysis, Section 1.2.2

Core Requirement #3: Flow Control, Section 1.2.3

Core Requirement #4: Conveyance 8ystSection 1.2.4

Core Requirement #5: Erosion and Sediment Control, Section 1.2.5
Core Requirement #6: Maintenance and Operations, Section 1.2.6
Core Requirement #7: Financial Guarantees and Liability, Section 1.2.7
Core Requirement #8: Water Qualig§ection 1.2.8

Core Requrement#9: Flow Control BMPs, Sedion 12.9

=4 =4 -4 -4 _-8_9_-49_49_-°

1.2.1 CORE REQUIREMENT #1: DISCHARGE AT THE NATURAL
LOCATION

All surface and stormwater runoff from a project must be discharged at the natural location so as not to be
diverted onto or away from downstream properties. The manner in which stormwater runoff and surface
water are discharged fratine project sitemustnot create a significant adverse impact to downhill

properties odrainage facilities(seef Di scharge Requirementso bel ow)

Note: Projedsthatdo nat dischargeall projed site runoff at the natural location will require an approved
adustment of this requirement (see Sedion 1.4). City review staffnay waive this adjustment, however, for
projedsinwhichonly a small portion of the projed site does not discharge rundf at the natural location and
the rundf from that portion is unconcentrated and poses no significant adverse impact to dowrstream
properties.

Intent: To prevent adverse impacts to downstream properties caused by diversion of flow from one flow path
to another, and to discharge in a manner that does not significantly tlopatiill properties or drainage

systems. Diversions can cause greater impacts (due to greater runoff volumes) than would otherwise occur
from new development discharging runoff at the natural location. Diversions can also impact properties that
rely on unoff water to replenish wells and ornamental or fish pofulsjects that do not discharge at the

natural location will require an approved adjustment of this requirerfssa Section 1.4.

C DISCHARGE REQUIREMENTS
Proposed projects must comply witte following discharge requirements (1, 2, and 3) as applicable:

1. Where no conveyance system exists at the abutting downstream property line and the natural (existing)
discharge is unconcentrated, any runoff concentrated by the proposed project mesichgetisas
follows:

City of Kent Surface Water Design Manual 1-13 July 2022



SECTION 1.2 CORE REQUIREMENTS

a) IF the 100year peakdischage?® is less than or equal to 0.2 cfs under existing conditions and will
remain less than or equal to 0.2 cfs under developed conditions, THEN the concentrated runoff
may be discharged onto a rock pad or to any other system that serves to disperse flows.

b) IF the 100year peak discharge is less than or equal to 0.5 cfs under existing conditions and will
remain less than or equal to 0.5 cfs under developed conditions, THEN the concentrated runoff
may be discharged through a dispersal trench or other dispersah gysivided the applicant can
demonstrate that there will be no significant adverse impact to downhill properties or drainage
systems.

c) IF the 100year peak discharge is greater than 0.5 cfs for either existing or developed conditions,
or if a significant dverse impact to downhill properties or drainage systems is likely, THEN a
conveyance system must be provided to convey the concentrated runoff across the downstream
properties to an acceptable dischagrget.l0 Drainage easements for this conveyanstesy
must be secured from downstream property owners and recorded prior to engineering plan
approval

2. IF a proposed project or amgtural discharge areavithin a project is located withinlaandslide
Hazard Drainage Areand, in fact, ultimately drains over the erodible soils of a defaedslide
hazard areawith slopes steeper than 15%, THEMNghtline system must be providédrough the
landslide hazard are#o an acceptable discharge point unless one of the foljp@ioeptions applies.
The tightline system must comply with the design requirements in Core Requirement #4 and in
Section 4.2.2 unless otherwise approved by city review staff. Drainage easements for this system
must be secured from downstream propertpens and recorded prior to engineering plan approval.

Exceptions: A tightline isnotrequired for anyatural discharge locatiorwhere city review staff
approves an hiernaive system based on a gechrical evaluation/recommenddion fromalicersed
gedednical engneerthatcorsiders cumulative impads onthe hazed area undebuilt outcondtions
AND one of the following conditions can be met:

a) Lessthan 2,000 square feehefv impervious surfacwill be added within th@atural
discharge areaOR

b) The derelopedconditionsrundf from the natural discharge aeais less than0.1 ds for the
100 yearrundf eventandwill beinfiltr ated for rundff evernts up to andincluding the 100-year
evert, OR

¢) Thedevdopedcondtionsrunoff volume!l fromthenatural discharge aeaislessthan50% of
the exsting condtionsrundf volume from other aeas daining to thelocaion where runoff
fromthenatural discharge aeaenersthelandslide haard areaonto slopessteeperthan 15%,

9 Pedk dischargesfor apgdying this requiremert are determined using the approvel rundff modd with 15-minute time steps as detailed in
Chagpier 3.

10 Acceptable discharge paint means an erclosed drainage system (i.e., pipe system, culvett, or tightline) or open drainagefeaure (e.g.,
ditch, channé, swale, stream, river, pord, lake, or wetland where concertrated runoff can be dischargel withoutcreaing asignificart
advese impact.

11 For the purpases of apgying this exception, the developed condtions runoff volume is the averag annua rundff volume as computed
pe Chaper 3. The ardlysis is pefformed usng the ertire peiiod of record. Thetotal volumeis divided by the nunber of full water
yeas bang andyzed to determine the annud average rundf volume. Any area assumed not to be clearel when computing the
devedoped condtions runoff volume must be set aside in an open space tract or covenan in orderfor the proposed projed to qudify for
this exception. Preservaion of existing forested aressin Landdide Hazad DrainageAreas is encouraged.
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1.2.2

AND the povisions ofDischage Requirement1 ae met, OR

CORE REQUIREMENT #2: OFFSITE ANALYSIS

Project proponents must submit an offsite analysis report that assesses potential offsite drainage and water
quality impacts associated with development ofpifegect siteand that proposes appropriate mitigation
measures for those impacts. The initiatrpit submittal shall include, at minimumi_avel 1

downstream analysisas described in Section 1.2.2.1 belofvmpads ae idertifi ed, the popacsed

projeds shdl meetany apdicalde problem-spedfi c requrements spedfiedin Setion 1.2.2.Zor mitigaion

of impadsto drainage poblems and Seion 1.2.2.3for mitigation of impads to water qudity problems.

Intent: To identify and evaluate offsite flooding, erosion, and water quality problems that may be created or
aggravated by the proposed project, and to ensure appropriate measures are provided for preventing creation or
aggravation of those problenis. addtion, this requrementisintendecdto ersure appopriate provisions ae

made, as naled,to mitigate aheridertified impads asdatedwith the quatity and quéty of surface and

storm water rundf from the projectsite (e.g.,impadsto thehydrology of awetland asnay beidertified bya

"critical arearepat.” The primary component of an offsite analysis report igithenstream analysis This

examines the drainage system within-guarter mile downstream of tipeoject siteor farther as described in
Section 1.2.2.1 below. Itis intended to identify existing or potential/predictable down$tomsimg, eosion,
andwater qudity problems so that appropriate mitigation, as specified in Section 1.ar&d2,22.3,can be

provided to prevent aggravation of these problems. A secondary component of the offsite analysis report is an
evaluation of the upstream drainage systerto verify and document thaignifi cantfloodng and eosion

impacts will not occur as a result of the proposed project. The evaluation must extend upstream to a point
where any backwater effects created by the project cease.

EXEMPTION FROM CORE REQUIREMENT #2
With the excefion of:

A ProjedsthattriggerCore Reguirement#3 (Flow Control Fadlities) which must at minimum
perform dffsite andysis sufficientto idertify and addess fiDownstreamDrainageProblems
Requiring Speal Attertion (Sedion 12.21.1), ProblemType 4(Potertial Impadsto Weland
Hydrologyproblem),6 a n d

A ProjedsthattriggerCore Requirement# 8 (Water Quality Fadlities) which must at minimum
perform dffsite andysis sufficientto idertify and addess iDownstreamWater Qudity Problems
Requring Spetal Attertion (Section 12.2.1.3,0

A proposed project is exempt from Core Requirement #2 if any one of the following is true:

1. City review staff determines there is sufficient information to conclude thardjexct will not have a
significant adverse impact on the downstream and/or upstream drainage system, OR

2. The project adds less than 2,000 square fee¢wfimpervious surfaceAND lessthan ¥ aoe of new
pervioussurface, AND does notonstruct ormodify a drainage pipe/ditch that is 12 inches or more in
size/depth or that receives runoff from a drainage pipe/ditch that is 12 inches or more in size/depth,
AND does not contain or lie adjacent ttaadslide, steep slopg orerosion hazard area, OR

3. The project does not change the rate, volume, duration, or location of discharges to and from the
project site(e.g., where existing impervious surface is replaced with other impervious surface having
similar runoffgenerating characteristics, or wheregagitch modifications do not change existing
discharge characteristics).
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1.2.2.1 DOWNSTREAM ANALYSIS

Thelevel of downstreamandysis requred depads onspedfi ¢ site and davnstreamcondtions. Each
projectsubmittal must indude atleast aLevel 1 dowvnstreamandysis. Uponreview of theLevel 1
andysis DPER may requre alLevel 2 orLevel 3 andysis. If condtionswarrart, addtiond, more
detailed andysis may berequred.

ThelLevel 1 downstream analysiss a qualitative survey of each downstream system and is the first step

in identifying flooding problems, or potential impacts to wetland hydrology problems as described below
under fADownstream Drainage P& obbd ehmarnakRieeomfosesh g Sp
of four tasks at a minimum:

1 Task 1: Define and map the study area

1 Task 2: Review all availablinformation on the study area

9 Task 3 Field inspect the study area

1 Task 4: Describe the drainage system, anelitsting and predicteproblems

Upon review of the Level 1 analysis, city review staff may require a Level 2 or 3 downstream analysis,
depending on the presence of existing or predicted flooding, erosion, or nuisance problems identified in
the Level 1 analysis.

Levels 2 and 3 davnstream analysegjuantify downstrearfioodng, eosion, or nisance problems by
providing information on the severity and frequency of an existing problem or the likelihood of creating
a new problem. A Level 2 analysis is a rough quantitative analysiss(imvey field data, uniform flow
analysis). Level 3 is a more precise analysis (survey field data, backwater analysis) of significant
problems. If conditions warrant, additional, more detailed analysis may be required beyond Level 3.
For Levels 2and 3 davnstreamandyses, an addional Task 5, addessing mitigaion of exsting and

potertial floodng, eosion, or nusarce poblems, will berequred.

Extent of DownstreamAnalysis

The downstreamandysis must corsiderthe exsting corveyancesystem(s) for aminimum flowpath
distance dwnstream of one-quater mile and leyondtha, as neeel, to reacha pant where the
projectsite area comstituteslessthan 15% othetributary area. This minimum distancemay be
increased asfoll ows:

A Task 2 of aLevel 1 davnstreamandysis (describedin detail in Setion 2.3.11) is areview of dl
availadeinformation onthe davnstreamarea ands intendedo idertify existing dainage and
water qudity problems. In dl cases, thisinformationreviewshall exend onemile downstream of
theprojectsite. The exstenceof floodng or @osion problems further davnstreammay extendthe
onequater- mile/15% minimum distancefor athertasksto dl ow evaluaion ofimpads from the
propcsed derelopmentupontheidertifiedfloodng or eosion problems. The exstence of
documertedwater qudity problems keyondthe onequater-mile/15% dstance may in some caes
requre addtionalmitigation ofimpads as deermined necesry by city review staffbasedn the
type andseverity of problem.

A If a projed’'simpads to floodng or @osion problems ae mitigated by improvemerts to the
downstreamcorveyancesystem, the davnstreamandysis will extend aminimum of onequater
mile beyondtheimprovemert. Thisis necesary becawge many suchimprovemertsresult in a
redudion of stormwater storage or anncreasein peakflows fromthe goblemlocdion.

A Atthdr discretion, city review stafmay extendthe davnstreamanadysis beyondthe
minimum distancespedfi ed ab@e onthereaonalle expectation of dainage orwater
qudity impads.
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A detailed description of offsite analysis scope and submittal requirements is provided in Section 2.3.1.1.
Hydrologic analysisnethods and requirements for Levels 2 and 3 downstream analysis are contained in
Chapter 3; hydraulic analysis methods are contained in Chapter 4.

1.2.2.1.1 DOWNSTREAM PROBLEMS REQUIRING SPECIAL ATTENTION

While the areaspecific flow control facility requirement i@ore Requirement #3 serves to minimize the
creation and aggravation of many types of downstream drainage problems, there are some types that are
more sensitive to creation/aggravation than others depending on the nature or severity of the problem and
which flow control facility standard is being applied. In particular, there are four types of downstream
problems where the City has determined that the nature and/or severity of the problem warrants additional
attention through the downstream analysis arss$ipty additional mitigation to ensure no
creation/aggravation:

1. Conveyance systemnuisance problem

2. Severe erosion problem

3. Severe flooding problem

4. Potential Impads to Wetland Hydrology problem.

These four types of davnstreamdrainage poblemsare further decribedbelow andprecisely defined at
the begnning of Chapter 1.

Conveyance System Nuisance Problems (Type 1)

Conveyance system nuisance probleane minor butchronic floodng or €osion roblems thatresult
fromthe orerflow of a corstructed corveyancesystemthatis substandad or hasbemmetoo small as a
result of upstreamdevelopment Such poblems warrantaddtional dtertion becase ofthar chronic
naure and beause theyresult fromthefailure of aconveyancesystem to provide aminimum
accepable level of protedion.

If a conveyance system nuisance problenidentified or predicted downstream, the need for additional
mitigation must be eval uat e DramagePrabpreSpadicMigghtion n Sec
Requremerts. 0 This may entail a d d measuces as heededts prevent f | o w
creation or significant aggravation of the problem.

For any other nuisance problems which may be identified downstream, this manual does not require
mitigation beyond the area specific flow control facility requirement appli€bre Requirement #3.

This is because preventing aggravation of such problems (e.g., those caused by the elevated water surfaces
of ponds, lakes, wetlands, and closed depressions or those involving downstream erosion) can require two
to three times asiuch onsite detention volume, which is considered unwarranted for addressing nuisance
problems. However, if under some unusual circumstance, the aggravation of such a problem is determined
by city review staff to be a significant adverse impact, additioiitigation may be required.

Severe Erosion Problems (Type 2)

Severe erosion problen@nbe cawsed by conveyancesystemoverflows orthe concetration of rundf
into erosion-sersitive open cainagefedures. Sevee erosion problems warrantaddtionalattertion
becawge theypose asignifi cantthreateitherto hedth andsafety or to pubic or givate gropety.
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If a severe erosion probleis identified or predicted downstream, additional mitigation must be

considered as specified in Section 1.2.2.2ufidBrr ai nage Probl em | mpact Miti
This may entail additional onsite flow control or other measures as needed to preggah or

aggravation of the problem.

Severe Flooding Problems (Type 3)

Severe flooding problemgi.e., asevee building floodng problem or severe roadway floodng problem)

can be caused by conveyance system overflows or the elevated water surfaces of ponds, lakes, wetlands, or
closed depression$evere flooding problemsarrantaddtional dtertion becase theypase asignifi cant
threateitherto hedth andsafety or to pulic or private popety.

If a severe flooding probleris identified or predicted downstream, the need for additional mitigation must

be evaluated as specified in Section 1.2.2.2 uiider ai nage Problem | mpact Mit
This may entail consideration of additional onsite flow control or atieasures as needed to prevent

creation or significant aggravation of the problem.

Potential Im pactsto WetlandsHydrology Problem (Type 4)

Paertial impads to wetlands lydrology can be cased by changes$n therate, duration, andquariity
of stormwater dschagedfromthe pojectsite to awetland.

Where wetlands &e identifi ed on the site, the appli cantshall submit a aitical arearepat ata
level degerminedby city review staffto adequaely evaluae the popaosal and pobaldeimpads.

Where wetlands &e identifi ed off the site AND the poject is notexanpt from Core Requirement3,
the apficantshdl submit acritical arearepat atalevel determined bycity review staffto adegiately
evaluate the popasal andprobable impads.

Projects or threshold discharge areas within projects discharging to wetlands, unless exempt from
providing a flow control facility per Core Requirement 3, must demonstrate that the existing wetland
hydroperiod is maintained in accordance with the wetlaytltology protection guidelines in Reference
Section 5.

Baseduponthe aitical arearepat and, if applicable, the analysis of project compliance with the wetland
hydrology protection guidelines in Reference Sectiority review staffwill determineif changesn the

rate, duration, and/ajuartity of surface andstorm water rundf froma propcsed pojector threshold

discharge aeawithin a poposed pojectcould signifi cartly aterthe hydrology of awetland- in which

case, city review staffwill requre (as dacribedin Sedion 12.2.2underi Dr ai nage Probl em |
MitigationR e q u i r ¥ mMmplemenstion of addionalflow cortrol or ahermeasuresto mitigate the
adverseimpads ofthis dterationin accedarce with thewetland tydrology protedion guddinesin

Reference Setton 5.

1.2.2.1.2 DOWNSTREAM WATER QUALITY PROBLEMS REQUIRING SPECIAL
ATTENTION

A water qudity problem, for the puposesof impactmitigationin this manud, is asituationinwhich a
waterbodyof the Sateis documerntedby the Fedeal Government, Sate, County, or Cityto be exceding
or atconcen of exceeding the Sate's numeric water qudity standads, oris subjectto afederal, state, or
courty cleanup pogramor adion. Water qudity problems and asodatedwater qudity standards
encanpass surfacewater, groundwater, andsedmentqudity. Thegoal of this manualisto prevent
credion orsignifi cantaggavation ofsuch poblems to the maximum extentpradicade. Whilethe aea
spedfi c water qudity fadlity requrementin Sedion 1.2.8.1the source cortrols requiredin Section
1.3.4,andthe dl cortrolsrequredin Setion 1.35 dl serveto minimize the cedion andaggavation of
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many types of davnstreamwater qudity problems, there ae some typesthatare @ther notaddessed by
these requremerts (e.g.,temperature problems) or warrantaddti onal measures/corsiderationsto
minimizethe popcsed projed's impads to the maximum extentpradicalde. In paticular, there ae
currently 7 types of davnstreamwater quédity problems for which the Courty has déerminedthat
addtionalattertion needso be gvento preverting orminimizing increasesin the pdlutantor pdlutans
of concen dschaging fromthesite. These aeasfollows:

Baderia Problem
Dissolved OxygenProblem
Temperature Problem
Metals Problem
PhaosphorusProblem
Turbidity Problem

High pH Problem

N o g bk w DN E

These poblems ae ddinedbdow andthemitigaion ofimpadsto themis addessdin Sedion 1.22.3.

Bacteria Problem (Type 1)

A bacteria problemis ddined as astreamreach/ake, orotherwaterbody of the state thatis ather (1)
currently designated by the state as aCategory 5, 4, or 2 Water body dueto exceedance or oncen
for exceednce ofthestate's numeric water quaity standad for fecal caliform as daumentedin the
state's Waer Quality Asessnent303(d)/305b) Integated Report and as splayedin WA Ecadogy's
eledronic daabase and mapviewer2 of these waterbodes, or(2) is currently designated bythe City
asa baderia problembasedon credble ddaindicaing exceedancenr concen for exceedance othe
state's nuneric water qudity standad for fecal coliform.

Dissdved Oxygen(DO) Problem (Type 2)

A dissolvedoxygen problemis ddined as atreamreach lake, or ¢herwaterbodyof the state thatis
either(1) curently designated bythe state as aCategory 5, 4,0r 2 Waterbody dueto exceedancer
corcern for exceednce ofthe state's numeric water qudity standad for dssolved oxgen as doamerted
in the state's Waer Qudity Assessnent303(d)/305b) Integated Report and agdisplayedin WA
Ecology's dedronic daabase and mapviewer'? of these waterbodes, or(2) is curertly designated by
the City as aDO problembased oncredble ddaindcaing exceedanceor concen for exceedance of
thestate's numeric water quéity standad for dssolved ox/gen.

Temperature Problem (Type 3)

A temperature problemis dfined as astreamreach lake,or atherwaterbody of the state thatis dther
(1) curertly designated bythe state as aCategory 5, 4, or 2 Waterbody dueto exceedance or
concen for exceednce ofthe state's numeric water quadity standad for temperature as docmertedin
thestate's Waer Quality Asesanent303(d)/305b) Integated Report and as playedin WA
Ecology's dedronic daabae and mapviewer™ of these waterbodes, or(2) is currertly designated by

12 The link to the Query Tool isittps://fortress.wa.gov/ecy/wats/approvedsearch.aspbect all appropriate mediums.

The Map Tool is athttps://fortress.wa.gov/ecy/wgamapviewer/default.aspx?res=1280x1024
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the City asatemperature problembased on cedble daaindicaing exceednce orconcen for
exceedace ofthestate’'s rumeric water qudity standad for temperature.

Metals Problem (Type 4)

A metals problemis ddinedas astreamreach/ake, or therwaterbodyof thestate thatis éther(1)
currently designated by the state as aCategory 5, 4, or 2 Water body dueto exceedance or oncen
for exceednce ofthestate’'s numeric water quaity standadsfor metals (e.g., copper, inc, lead,
mercury, etc.) as docmenedin thestate's Waer Qudity Asessnent 303d)/305b) Integated Repat
and as dsplayedin WA Ecology's eledronic daabase aid map iewer' of these waterbodes, or(2) is
currertly designated by the City as ametals problem basedon aedble ddaindcaing exceedancer
concern for exceednce ofthe state's numeric water quédity standadsfor metals (e.g., copperzinc,
lead,mercury, etc.), or (3) where subject to any other local, state, or federal cleanup plan or
contaminated site designation.

Phospha us Problem (Type 5)

A phospharus poblemis ddined as atreamreachake,or aherwaterbody of the state thatis @ther (1)

currently designated by the state as aCategory 5, 4, or 2 Water body dueto exceedance or oncen

for exceednce ofthestate’'s numeric adion standad for total phosphorus as daumenedin the state's

Water Qudity Assessment303(d)/305b) IntegatedRepat and as dsplayedin WAEcodogydé s el ect r on
database and mapviewer3 of these waterbodes, or(2) is currertly designated bythe City asa

nutrient problembased oncredble ddaindicaing exceedanceor concen for exceedance othestate's

numeric adion standad for total phosphorus.

Turbidity Problem (Type 6)

A turbidity problemis ddined as astreamreach/ake, orotherwaterbodyof the state thatis ather(1)
currertly designated bythe state as aCategory 5, 4, or 2 Water body dueto exceedance or oncen
for exceednce ofthestate's numeric water quaity standad for turbidity as docmertedin the state's
Water Qudity Assessment303(d)/305b) Integrated Repat and as dsplayedin WA Ecology's
eledronic daabae axd mapviewer™ of these waterbodes.

High pH Problem (Type 7)

A HighpH problemis ddined as astreamreach |ake, orotherwaterbody of the state thatis ather(1)
currertly designated bythe state as aCategory 5, 4, or 2 Water body dueto exceedance or oncen
for exceednce ofthestate’'s numeric water quaity standad for high pH asdocumertedin the state's
Water Qudity Assessment303(d)/305b) Integated Repat and as dsplayedin WA Ecology's
eledronic

daabae axd mapviewer™ of these waterbodes, or(2) is curertly designated bythe City asa pH
problem based on aedble data indicaing excedanceor concen for excealance of the state's
numeric water qudity standad for pH.

NOTE: The Washington State Department of Ecology regularly updates its water quality

designations. Additional lake, stream, or river reaches may be included on the list without notice.

Pl ease refer to the Ecologybs Waeakr Quality Asse
http://www.ecy.wa.gov/programs/Wgq/303d/index.html

13 The link to the Query Tool isittps://fortress.wa.gov/ecy/wats/approvedsearch.asebect all appropriate mediums.

The Map Tool is athttps://fortress.wa.gov/ecy/wgamapviewer/default.aspx?res=1280x10
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SECTION 1.2 CORE REQUIREMENTS

1.2.2.2 DRAINAGE PROBLEM IMPACT MITIGATION

A proposed project must not significantly aggravate existing downstream problems or create new
problems as a result of developing thsite This manual does not require development proposals to fix

or otherwise reduce the severity of existing downstream drainage problems, although doing so may be an
acceptable mitigation.

C PRINCIPLES OF IMPACT MITIGATION FOR DRAINAGE PROBLEMS

Aggravation of an existing downstream problem means increasing the frequency of occurrence

and/or severity of the problem. Increasing peak flows at the location of a problem caused by
conveyance system overflows can increase the frequency of the prajgleari®nce. Increasing

durations of flows at or above the overflow return frequency can increase the severity of the problem by
increasing the depth and duration of flooding. Controlling peaks and durations through onsite detention
can prevent aggravati of such problems by releasing the increased volumes from development at return
frequencies below the conveyance overflow return frequevidgh limits ther effectto just causing the
conveyance system to flow full for a longer period of time.

When a problem is caused by higiater surface elevations of a volusensitive water body, such as a

lake, wetland, or closed depression, aggravation is the same as for problems caused by conveyance
overflows. Increasing the volume of flows to a voluseasitive water body can increase the frequency of
the problem's occurrence. Increasing the duration of flows for a range of return frequencies both above
and below the problem return frequency can increase the severity of the problem; mitigating thetse imp
requires control of flow durations for a range of return frequencies both above and below the problem
return frequency. The net effect of this duration control is to release the increased volumes due to
development only at water surface elevatiorieeehat causing the problem, which in turn can cause an
increase in these lower, but more frequently occurring, water surface elevations. This underscores an
unavoidable impact of development upstream of volgamesitive water bodies: the increased nawa
generated by the development will cause some range of increase in water surface elevations, no matter
what detention standard is applied.

Creating a new problem means increasing peak flows and/or volumes such that after development,

the frequency of @nveyance overflows or water surface elevations exceeds the thresholds for the

various problem typesdiscussed in Section 1.2.2.1. For example, application of the Level 1 flow control
standard requires matchittge existing site condtions2- and 10yearpeak flows. The 10§ear peak flow

is only partially attenuated, and the flow increase may be enough to ceasere flooding problemThe
potential for causing a new problem is often identified during the Level 1 downstream analysis, where the
observation of a reduction in downstream pipe sizes, for example, may be enough to predict creation of a
new problem. A Level 2 or 3 analysidlivypically be required to verify the capacity of the system and
determine whether 18gear flows can be safely conveyed.

C SIGNIFICANCE OF IMPACTS TO EXISTING DRAINAGE PROBLEMS

The deermination of whether additional onsite mitigation or other measures are needed to address an
existing downstream problem depends on the significance of the proposed project's predicted impact on that
problem. For some identified problems, city review staff will mdledetermination as to whether the

project's impact is significant enough to require additional mitigation.Ti#pe 1, 2, an@ downstream

drainage problems described in Section 1.2.2.1.1, this threshold of significant impact or aggravation is
defined béow. For aTyp e Rbtentiafil mpacts to Wetland Hydrology problem,6 city review staffwil|

makethis deermination based onrequired aiti cal arearepat findings, whether the project is in

compliance withthe wetland tydrology protedion gudeinesfound in Reference Sxction 5,the

projed sdelative cortribution to theidertifi edwetlands hydrology, andthe mitigation proposedin

meding aherrequremerts (e.g.flow cortrol fadliti es andl ow cortrol BMPs).

City of Kent Surface Water Design Manual 1-21 July 2022



SECTION 1.2 CORE REQUIREMENTS

For conveyance system nuisanpeoblems the problem is considered significantly aggravated if there is

any increase in the project's contribution to the frequency of occurrence and/or severity of the problem for
runoff events less than or equal to theyg@r event.Note: Increases in the project's contribution to this

type of problem are considered to be prevented if sufficient onsite flow control and/or offsite improvements
are provided as specified in Table 1.2.3.A.

For severe erosion problemthe problem is consideraifnificantly aggravated if there is any increase in
project'sexisting contribution to thdlow duratiori4 of peak flows ranging from 50% of they2ar peak

flow up to the full 56year peak flow at the eroded arddote:Increases in the project's coritition to

this type of problem are considered to be prevented if Conservation flow control or offsite improvements
are provided as specified in Table 1.2.3.A.

Forsevere building flooding problemshe problem is considered significantly aggravated iketigeany
increase in the project's existing contributido the frequency, depth, and/or duration of the problem for
runoff events less than or equal to the-y@@r event.

Forsevere roadway flooding problemthe problem is considered significantly emeted if any of the
following thresholds are exceeded and there is any increase in the peojgdtation™ to the frequency,
depth, and/or duration of the problem for runoff events less than or equal to theat@¥ent:

1 Theexistingfloodingé over all lanes of abadway or overtopping the culverted section e
access driveways predicted to increase in depth more than a quisutbror 10% (whichever is
greater) for the 10@ear runoff event.

9 The existing flooding over all las of aroadway or severely impacting sole access driveway
is more than 6 inches deep or faster than 5 feet per second for runoff events less than or equalto the 100
year eventA severdy impaded sole access driveway is onein which floodng overtops a civerted
sedion ofthe diveway, pasing athreatof washout or ursafe acces conditions dudo indiscernible
driveway edges, orfloodngis deepethan 6incheson the diveway, posing asevere impedmentto
emergercy acces

1 The existing flooding over all lanes ofale access roadwéis more than 3 inches deep or faster
than 5 feet per second for runoff events less than or equal to thead08vent, or is at any depth for
runoff events less than or equal to theyg@r event.

C DRAINAGE PROBLEM -SPECIFIC MITIGATION REQUIREMENTS

1. IF a proposed project dtinreshold discharge arewithin a project drains to one or more of fhge
1, Type 2, orType 3downstream drainage problems described in Section 1.2.2.1 as identified through
a downstream analysis, THEN the applicant musirdoof the following:

14 Flow durationmeans the aggregate time that peak flows are at or above a particular flow rate of interest (e.g., the amount of time
over the last 40 years that peak flows were at or aboveybarXlow rate).

15 Increases in the project's contribution are considered to be prevented if sufficient onsite flow control and/or offsieniempsare
provided as specified for fAsevere flooding problemsodo in Tabl e

16 Existing flooding for the purposes of thigefinition, means flooding over all lanes of the roadway or driveway has occurred in the past
and can be verified by City records, City personnel, photographs, or other physical evidence.

17 Sole access roadwageans there is no other flodgbe route for emergency access to one or more dwelling units.
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a) Submit a Level 2 or Level 3 downstream analysis per Section 2.3.1 demonstrating that the
proposed project will not create or significantly aggravate the identified downstream problem(s),
OR

b) Show that theatural discharge arear threshold discharge aredraining to the identified
problem(s) qualifies for an exemption from Core Requirement #3: Flow C¢&&dilon 1.2.3) or
an exepionfromthe apficalde aeaspedfic flow cortrol fadlity requrementper Setion 1.23.1
OR

c) Document that thapgicalle areaspecific flow control facility requiremerspedfi edin Core
Requirement #3 is adequate to prevent creation or significant aggravation of the identified
downstream drainage problem(s) as indicated in Table 1.2.3.A withlthe a s e , ANo addi
flow control needed, 0 OR

d) Provide additional onsite flow control necessary to prevent creation or significant aggravation of
the downstream problem(s) as specified in Table 1.2.3.A and further detailed in Section 3.3.5, OR

e) Provide ofsite improvements necessary to prevent creation or significant aggravation of the
identified downstream drainage problem(s) as detailed in Chapter 3 unless identified as not
necessary in Table 1.2.3.A, OR

f) Provide a combination of additional onsite flowntl and offsite improvements sufficient to
prevent creation or significant aggravation of the downstream drainage problem(s) as
demonstrated by a Level 2 or Level 3 downstream analysis.

2. IFitis identified that the manner of discharge from a proppsejéct may create a significant
adverse impact as described in Core Requirement #1, THEN city review staff may require the
applicant to implement additional measures or demonstrate the impact will not occur.

3. [IFitisidertifiedthrough acritical areareview asdescribed underfiPotential Impactsto Wetlands
Hydrology Problem (Type 4)0, thatchanges in the rate, duration, andfer quantity of surface
andstorm water rundf froma proposed pojector threshold dscharge aeawithin a poposed
projectcoud signifi cartly alter the hydrology of awetland(Type 4 poblem), THEN city review
staff shdl regure the apficantto implementaddtionalflow cortrol or chermeasuresto mitigae
the adrerse impads of this dterationin accadancewith thewetland tydrology protedion
guiddinesin ReferenceSection 5.

Intent: To ensure provisions are made (if necessary) to prevent creation or significant aggravation of the
four types of downstream drainage problems requiring special attenttbis byanual, and to ensure
compliance with the discharge requirements of Core Requirement #1.

In addressing downstream problems per Drainage PreBfeuific Mitigation Requirement 1 above, the
additional onsite flow control will often be the easiest miovi to implement. This involves designing the
required onsite flow control facility to meet an additional set of performance criteria targeted to prevent
significant aggravation of specific downstream drainage problems. To save time and analysfs, a set
predetermined flow control performance criteria corresponding to each of the three types of downstream
problems is provided in Table 1.2.3.A and described in more detail in Chapter 3.

Note that in some cases, the aspacific flow control facility rquirement applicable to the proposed

project per Section 1.2.3.1 is already sufficient to prevent significant aggravation of many of the defined
downstream drainage problem types. Such situations are noted in Table 1.2.3.A as not needing additional
onsiteflow control or offsite improvements. For example, if the project is located within a Conservation
Flow Control Area subject tile Level2 flow control standard per Section 1.2.3.1.B aedraveyance

system nuisance problem identified through offsite analysis per Core Requirement #2, no additional

onsite flow control is needed, and no désmprovements are necessary.
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1.2.2.3  WATER QUALITY PROBLEM IMPACT MITIGATION

Asstatedin Section 1.22.1,the goalof this manualis to preventcredion andor signifi cantaggavation
of water qudity problems to the maximum extentpradicalde. Thisis acomplishedthrough anumber of
mitigaion requremens, induding (1) the aeaspedfi c water qudity fadlity requrementin Setion
1.2.8.1,(2) anymitigaion requred byother adoped aeaspedfi c requiremerts per Speal Requirement
#1, Setion 1.3.1,(3) thesource corrols requredin Special Requrement#4, Setion 1.3.4,(4) theail
cortrol requiredin Spedal Requrement#5, Setion 13.5, and(5) thewater qudity problem-spedfi c
mitigation requiremens presertedin this sedion. Note that this manual doesnot requre devéopment
propasalsto fix or aherwise reducethe severity of existing doanstream water qudity problems,
although déng so may be anacceptable mitigation.

¢ WATERQUALITY PROBLEM-SPECIFIC MITIGATION REQUIREMENTS

IF a popcsed pojectdrainsto one omore ofthe 7typesof downstreamwater qudity problems
definedin Sedtion 1.22.1 asdertifi edthrough adownstreamandysis, THEN the applicantmust
comply with thefollowing problem-spedfi ¢ mitigation requrements thatapdy. Note that city review
staffmayrequre addtional measuresif the oppeotunity exists to further mitigate the pdl utants of
concen assodatedwith these types ofroblems.

Bacteria Problem (Type 1)

IF the poposed pojectdrainsto a bateria problemlocaedwithin the quater mil e/15% dstance
downstream(or beyond as demed necssary by city review staff, THEN thefoll owing requremerts
must bemet as apficalde:

1. IFawater qudity fadlity isrequred perCore Requrement#8, THEN filter cartridges or
stormwater wetland shdl be wsed to meetthe aeaspedfi c water qudity fadli ty requremert.
Cartridgefilt ers aethe peferred ogion. Othertreamentoptionsfor meding the aeaspedfic
fadlity requrementmay be wsedin lieu of afilter cartridgesor stormwater wetland ony if
combinedwith anemerging techndogy treatment method thatprovides eqivalentremoval of
fecal cdlif orm as denonstratedthrough an exp@mental design adustmentper Setion 1.4.

2. IFthe poposed pojectis aresidertial subdvision, THEN signageshdl be providedin the
subdvision's public aeas(i.e.,reaeaiorn/openspace aas andight-of-way) requesting thatpet
waste be jckedupin orderto protectdownstreamwater qudity. The exentand locdion of this
signageshdl| bereviewed and apmvedby city review staff

3. IFthe poposed pojectis amultifamily developmentwith areaedion/openarea orisa pak
improvement, THEN signage shdl be povidedrequesting thatpetwaste be jicked upin order
to protectdownstreamwater qudity. The exentandlocdion of this signageshdl bereviewed
and appoved bycity review staff

Dissdved Oxygen(DO) Problem (Type 2)

IF the popaosed projectdrainsto aDO problemlocaedwithin the quater mile/15% dstance davnstream
(or bgyond as demed necesary by city review staff, THEN thefoll owing requiremerts must be metas
apdicabe:

1. IF the poposed pojectindudes avetpondor wetvaut, THEN thewetpool depth shdl notexceed
6 fed, AND the oufl ow system shdl indude ameasure designedto promote aeration of the
fadlity's dschagesfor 2-yearrundf events andsmaller. Onewayto dothisisto arede a dopin
flow devation within amanhde bypladngthe ouletinvert of theincaming gpe aminimum of 12
inches abee the 2year headiater devation ofthe ougoing dpe. Alternaively, if the ouflow
system dischagesto anopenchamel, the same dropin flow elevation codd be ackeved by
pladngthe ouletinvert aminimum of 12inches abee the 2yeartailwater elevation aeaed by
thechanné Other eqivaentappoachesnay be wsed asapproved by city review staff
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2. IF the poposed pojectindudes avetvaut, THEN therequiredventil ation areaspecifiedin

Chaper
6 shdl be dabled.
3. IF theDO problemis documentedto becaused by excessive phasphorus and awater qudity

fadlity isrequred perCore Requrement#8, THEN awater quaity fadlity option from the
Sersitive Lake Protedion menu shdl be acomponentof therequredtreamentsystem.

Temperature Problem (Type 3)

IF the poposed pojectdrains to atemperature problemlocaedwithin the quater mile/15% dstance
downstream(or beyond as demed necessary by city review staff, THEN thefoll owing requremerts
must bemet as appicalde:

1. IF awater qudity fadlity isrequred perCore Requrement#8, THEN use of awetpond is
prohibitedunlessit will be atleast 50% shadedat middayin the summer or its dschageswil |
flow through D0 feetor more ofopen diannelthatis atleast 50%shacded atmidday in the
summer. City review staffshallreview and appove the exentandlocdion of this shadng.

2. IF the poposed pojectindudes operrainagefeatures, THEN vegdation or dhermeans
shdl be wedwhere practicable to maximize shading of the dainagefedures, except
bioswales andilt er strips. The exent andlocdion ofthis shadng shdl bereviewed and
appoved bycity review staff

Metals Problem (Type 4)

IF the poposed pojectdrainsto ametals problem locaedwithin the quater mile/15% dstance
downstream(or beyond as demed necesary by city review staff, THEN thefoll owing requremerts
must bemet as apficale:

1. IF awater qudity fadlity isrequred perCore Requrement#8, THEN awater qudity fadlity
optionfromthe Enhanced Basic WQ menu shdl be acomponentof the pojed's requred
treamentsystem.

2. IFthe poposed pojectis aresidertial subdvision, THEN a covenant shdl berecordedfor each
lot and conmon aeatractprohibiting wse of leachable heavy metals (e.g., g&varized metals)
thatwill be expeedto theweaher (use the cavenantin ReferenceSedion 8Q).

3. IF the poposed pojectindudesroadright-of-way improvemerts, THEN use ofleachable
heavy metals (e.g., gevarnizedmetals) thatwill beexpasedto theweaher(e.g.,guard rails,
streetlights, etc.) shdl be aoided.

Phospha us Problem (Type 5)

IF the poposed pojectdrainsto a phaphorus poblemlocaedwithin the quater mile/15% dstance
downstream(or beyond as demed necesry by city review staff, THEN thefoll owing requirements
must be met as appcalie:

1. IFawater quédity fadlity isrequred perCore Requrement#8, THEN the prgectshdl be
asaimedto belocaedwithin a dsignaed Sersitive Lake WQTreamentAreafor the pupasesof
apgyingthe aeaspedfi c water qudity treamentrequirementin Sed¢ion 1.28.1.

2. For the puposes of @plyingthe Erosion and SedmentControl Standadsin Appendx D, the
projectshdl be ssumedto belocaed within a designaed Sersitive Lake WQTreamentArea.
Turbidity Problem (Type 6)

IF the poposed pojectdrains to aturbidity problemlocaedwithin the quater mile/15% dstance
downstream(or beyond as demed necesry by city review staff AND the davnstreamflow path from
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1.2.3

the projectsite to theturbidity problemisthrough alandslide hazed area,steepslopehazad aea,
erosion hazed area or anyadively eroding aea, THEN the pojectshall provide atightline system
throughthe aeain accaodarce with the same aiteria and exceponsspedfi edin Core Requirement#1,
Discharge Requirement 2for projedslocaedwithin a deignaedLandslide Hazad Drainage Area.
Othermeandor safely conveying projectsite dischagesthroughthearea of cowern for erosion may be
proposedsubjectto appoval by city review staff

High pH Problem (Type 7)

IF the poposed pojectdrainsto a pHproblemlocaedwithin the quater mile/15% dstance davnstream
(or beyond as demed necssary by city review staff AND the poposed pojectindudesa concete vaut
structure for stormwater cortrol purposes, THEN the vaut's submergedsurfacesshdl be coaedor
othewise treadedto preventalteration of fH.

CORE REQUIREMENT #3: FLOW CONTROL FACILITIES

All proposed projects, includingdevelopment projectsnust provide onsite flow control facilities to
mitigate the impacts aftorm and surface water runoff generatechéy impervious surface, new
pervioussurface,and replaced impervious surface targeted for flow mitigation as specified in the
following sections.Flow control facilities shall, at a minimum, meet the performance criteria for one of
the areaspecific flow control standards described in Section 1.2.3.1 and be implemented according to
the applicable flow contrdhdli ty implementation requirements in Sectib23.2.

Intent: To ensure the minimum level of control needed to protect downstream properties and resources
from increases in peak, duration, and volume of runoff generated by new development. The level of control
varies depending on location agidwnstream conditions identified under Core Requirement #2.

EXEMPTIONS/VARIANCES FROM CORE REQUIREMENT #3

The following are exemptions and variances from the flow control provisions of Core Requirement #3:
Basic Exemption

A proposed project is exemptiifmeets the following criteria:

a) Less than 5,000 square feehefvplusreplaced impervious surfaceill be created, AND

b) Less than % acres néw pervious surfacwill be added.

Green River Management Agreement and DetentioRequirements

In accordance with thgrovisions of the Green River Management Agreementf the proposed

development is located in an area that has a direct, gravity draining outlet to the Green River or is tributary
to such a system (other than via thedBIRiver Pumping Station) then stormwater runoff can be released,
after all the following conditions are met:

1) Flood storage must be provided that is equivalent to the amount of rainfall falling on the entire site for
a 1008year, *day design storm,c@rs ponding to 9.8 to 10.0 inches
shown on the 10§ear, 7#day Isopluvial Maps, AND

2) It must be demonstrated that the downstream conveyance system has the capacity to carry the resultant
flows without overflowing, AND

3) Appropriate water quality treatment is provided as required. AND

4) Conservation flow control is provided
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1.23.1

Additional detention and release rate requirements may be required by the Washington State Department
of Fish and Wildlife when a Hydraulic Proje&pproval (HPA) is required by the agency, or by the City to
mitigate for conveyance problems downstream of the development or for impacts to critical areas.

For theS 259th/3rd Avenue Regional Detention facilityrefer to flow control map) the above conditions
shall apply with the exemption that only ehalf of the Green River Management Agreement flood
storage volume shall be required.

Flow Control Requirements for Horseshoe Acres and Union Pacific Pump Statie

Developments within the service areas draining to the Horseshoe Acres and Union Pacific Pump Stations
along the Green River are required to providesibe Conservation flow control and are required to
provide onsite water quality treatment.

Release ri@s and/or detention requirements may be imposed by the City when the Applicant's downstream
analysis indicates that the existing stormwater conveyance system from the development to the pump
station does not have the necessary capacity to carry thesiedftavs, OR the pump station does not

have the capacity to store and/or pump the additional runoff flows without local flooding.

Appropriate offsite mitigation measures to edét identified conveyance or pumping constraints may be
proposed by the Apgdant and accepted at the discretion of the Director.

Area-specific Regional Facilities

Stormwater detention and treatment are not required for any development that dischargéallieythe
Regional Detention/Enhanced Wetland Facilityalso known as th&reen River Natural Resource
Area (see the flow control applications map for the relevant subbasin boundary)The facility has
been sized to provide detention and treatment for both existing and future developments.

Stormwater treatment and detention areuiregl for any development that discharges ta@8th Avenue
South Regional Treatment/Detention Pondbecause this system is designed to handle existing erosion
problems and is not designed to provide adequate detention and treatment according toandagds st
for existing or future developments.

Stormwater detention and treatment are also required for any development that dischardésridigme
Meadows (Springwood) Regional Detention Pond/Wetland Facilitgr the Upper or Lower Mill

Creek Regional Déention Facilities. These facilities were not designed to provide regional detention or
treatment according to current standards for existing or future developments.

Master Drainage Plans have been approveldotview andThe Lakesdevelopment areas (shown on
the Flow Control Applications Map). Drainage standards applied within these areas shall be in accordance
with the provisions of the spective Master Drainage Plans.

AREA-SPECIFIC FLOW CONTROL FACILITY REQUIREMENT

Projects subject to Core Requirement #3 matst, minimum, comply with the areaspecific flow control
standards per the threshold information detailed in this section. These standards are described below.
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Guide to Applying the Area-Specific Flow Control Facility Requirement

The flow control facility requirement varies across the city landscape according to the flow control area w|
which the project or a threshold discharge area of the project is located. Flow contratedasgnated by the
city to target the level of flow control performance to the broad protection needs of specific basins or subl

There are currentlgine such flow control areas, which are depicted on the Flow Control Applications Map
adopted wth this manual:

Conservation Flow Control Areas

Flood Problem Flow Control Areas

Green River Natural Resource Area regional FC facility
Green River Management Agreement FC Areas
Riverview Basin Plan FC Area,

Lakes Regional Detention FC Area

Horseshoe Acres FC Area

Union Pacific Pump Station Area

S. 259'/39 Ave. S. Regional Detention Area

= =4 =4 -4 8 -8 _8_9_49

Each flow control area has an aggecific set of minimum flow control facility performance criteria, design
assumptions, surfaces that must be mitigaaad exceptions. These provisions all comprise what is referred
the "areaspecific flow control facility requirement.”

Note that the minimum required performance of the facility as specified by this requirement may need to
increased to ensureahdownstream drainage problems are not created or significantly aggravated as set f
Section 1.2.2.2, "Drainage Proble®pecific Mitigation RequirementsTable 1.2.3.A provides a quick guide fo
selecting the flow control performance criteria neaegto meet both the arspecific flow control facility

requirement and the problespecific mitigation requirement. This is further explained in Step 4 below.

For efficient application of the flow control facility requirement, the following stepseamrmended:

1. Use the Flow Control Applications Map to determine the flow control area in which your project is loc;

2. Consult the detailed requirement and exception language for the identified flow control area to detern
and how the flow controkfility requirement applies to your project. This requirement and exception
language is detailed on subsequent pages for eachmhéféow control areas depicted on the Flow
Control Applications Map. If a flow control facility is not applicable perdaheaspecific exceptions,
proceed to Step 6.

3. If downstream drainage problems were identified through offsite analysis per Core Requirement #2 a
proposed to be addressed through onsite flow control, use Table 1.2.3.A to determine if autlittbasl
flow control performance is necessary to mitigate impacts (i.e., to prevent creation or aggravation of {
identified problems).

4. Use Section 1.2.3.2 to identify the applicable requirements for implementing the flow control facility
requirementThese requirements cover facility siting, analysis and design, unusual situations, and eth
specific considerations.

5. Use Core Requirement 9 to identify the flow control BMPs that must be applied forgjeat site
regardless of whether afll control facility is required.
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AR O O O RO PERFOR A » RIA A PTAB OR DA A O

AREA-SPECIFIC STANDARD

Identified Problem Conservation FC Areas Flood Problem FC Areas
No Problem Identified Apply thehistoric siteconditionsLevel 2 flow Apply theexistingor historic site conditionsLevel 2
Apbly the minimum areapecific control standard, which matches histatigations | flow control standard (whichever é&ppropriate
flgvp\)/ }clzontrol Iptlerfgrman cepcritlelria for 50% of 2yr through 50year peaks AND based omownstream flow control are&ND match
|| matches historic-2and 10 year peaks existing sie conditions100-year peaks
Type 1 Drainage Problem Additional Flow Control No additional flow control or other mitigation is
Co.nveyance System No additional flow control or needed
Nuisance Problem other mitigation is needed
Type 2 DrainageProblem No additional flow control is needed, but other No additional flow control is needed, but other
Severe Erosion Problem mitigation may be requirédl mitigation may be requiréd
Type 3 Drainage Problem Additional FlowControl Additional Flow Control
Severe Flooding Problem Apply thehistoric site conditiond_evel 3 flow If flooding is from aclosed depression, make desig
control standard. adjustments as needed to meet the special provis

If flooding is from a closed depression, make des| closed depressiofi¥®)
adjustments as needed to meet the special provi
for closed depressiofi$®

Type 4Potential Impactto Additi onal Flow Control Additi onal Flow Control

Wetland Hydrology as ECD may require design aljustmerts per the ECD may require design aljustmerts per the
Determined through aCriti cal || etland hydology protection guideinesin wetland hydology protection guide linesin
Area Review per KCC 11.060r || Reference Section 5 Reference Section 5

Offsite Analysis

Notes:

@ More than one set of problespecific performance criteria may apply if two or more downstream problems are identified through offsite analy
Core Requirement #2. If this happens, the performance goals of each appliohl#erspecific criteria must be met. This can require extensive
time-consuming analysis to implement multiple sets of outflow performance criteria if additional onsite flow control is thetdalgption for
mitigating impacts to these problems. tthese cases, it may be easier and more prudent to impleméirgttre site conditions Level3 flow
control standard in place of the otherwise required asgzecific standard. Use of the historic Level 3 flow control standard satisfies the specifi
performance criteria for all the aresgpecific and problemspecific requirements except if adjustments are required per the special provision for
depressions described below in Note 5.

@ Overflow T is the return period of conveyance system overflow. To determiregdires a minimum level 2 downstream analysis as detailed in
Section 2.3.1.1. To avoid this analysis, ®fT2 years may be assumed.

@) Offsite improvements may be implemented @ulof or in combination with additional flow control as allowed in Section 1.2.2.2 and detailed in
Section 3.3.5.

@ Atightline system may be required regardless of the flow control standard being applied if needed to meet the disdteargateqiCore
Requirement #1 or the outfall requirements of Core Requirement #4, or is deemed necessary by Economic and Cavetymitent wherthe
risk of severe damage is high.

®  Special Provision for Closed Depressions with a Severe Flooding Problem:

IF the proposed project discharges by overland flow or conveyance system to a closed depression experiencing a sevewbferodiidpthe
amount of impervious surface area proposed by the project is greater than or equal to 10% efé¢he dater sdace area of the closed depressio
THEN use the point of compliance analysis technique described in Section 3.3.6 to verify that water surface levelsragesimg for the return
frequencies at which flooding occurs, up to and including theyg@@frequency. If necessary, iteratively adjust onsite flow control performance
prevent increasedNote: The point of compliance analysis relies on certain field measurements taken directly at the closed depressits (e.g.
tests, topography, etc.)f permission to enter private property for such measurements is denied, city review staff may waive this provision ar
the Level 3 flow control standard with a mandatory 20% safety factor on the storage volume.

IMPERVIOUS SURFACE PERCENTAGE EXEMPTION FOR AGRICULTURAL
PROJECTS

For agricultural projects located within an Agricultural Production District (APD), Farmland Preservation
Program (FPP), or site zoned A, any onsite threshold discharge area is exempt from the flow control
fadlity requirement if it meets all of the following conditions:
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a) The total (new, replaced, and existing) amount of impervious surface that is not fully dispersed per the
criteria on page-#6 must be no more than 4% of the threshold discharge area, AND

b) New impervious surfaces and new pervious surfaces must not disturb, impact, or replace native
vegetation, AND

c) Flow control BMPs must be applied to new impervious surfaces as specified in Core Requirement 9,
AND

d) Allimpervious surface area, except,Q@0 square feet of it, must be set back from its natural location
of discharge from the site at least 100 feet for every 10,000 square feet of total impervious surface and
its runoff must be discharged in an unconcentrated manner that promotes imfiliratio
evapotranspiration, AND

e) Increased runoff from the new impervious surface and new pervious surface must not significantly
impact a critical area, severe flooding problem, or severe erosion problem, AND

f)  The manner in which runoff ischarged from the project site must not create a significant adverse
impact per core requirement #1.

BASIC FLOW CONTROL AREAS

Basic flow control (Level 1) is not permitted anywhere in Kent.
CONSERVATION FLOW CONTROL AREAS

Conservation Flow Control Areas cover most developable areas of Kent. Conservation Flow Control
Areas are the default designation unless otherwise indicated on the City of Kent Flow Control
Applications Map adopted with this manual.

Note: For projects loated at or near the delineated boundary of the Conservation Flow Controlsiea,
specific topography or drainage information may be needed to verify that a project iwesiyold
discharge areaf a project is within the flow control area. Athyeshold discharge are& considered to
be within the Conservation Flow Control Area if theeshold discharge aredrains to a waterbody or
drainage system that is clearly within the mapped Conservitaw Control Area.

Minimum Required Performance

Facilitiesin Conservation Flow Control Areasmust comply with the following flow control
performance standard and assumptions unless modified by offsite analysis per Core Requirement #2 (see
Table 1.2.3.A).

o| Level 2 Flow Control: Match developed discharge durations to predeveloped durations fanteeof
predeveloped discharge rates from 50% of tye& peak flow up to the full 5¢ear peak flow.

Also match developed peak discharge rates to predeveloped peak discharge rates &odthé 2
year return periods. Assurhestoric site conditionsas the predeveloped condition.

Intent

The Level 2 flow control standard assumhigtoric site conditiongs intended to limit the amount of time

that erosive flows are at work generating erosion and sedimentation within natural and constructed
drainage systems. Such control is effective in preventing develofingerted increases in natural erosion
rates andeducing existing erosion rates where they may have been increased by past development of the
site This is accomplished by maintaining at historic predevelopment levels the aggregate time that
developed flows exceed an erosmausing threshold (i.e., 5086 the historic 2year peak flow).

Maintaining natural erosion rates within streams and their tributary areas is important for preventing
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increases in stream channel erosion and sediment loading that are detrimental to salmonid habitat and
production.

Effectiveness in Addressing Downstream Problems

While the Level 2 flow control standard assumiigtoric site conditiongprovides a reasonable level of
protection for preventing most developmérduced problems, it does not necessarily prevent increases in
existing site conditiond.00year peak flows that can aggravagvere flooding problemas described in

Core Requirement #2, nor does it necessarily prevent aggravatiosefelé erosioproblems
Consequently, if one or more of these problems anetified through offsite analysis per Core
Requirement #2, additional onsite flow control and/or offsite improvements will likely be required (see
"Drainage Problenspecific Mitigation Requirements” in Section 1.2.2.2.

Target Surfaces

Facilitiesin Conservation Flow Control Areasmust mitigate (either directly or in effect) the runoff from
the following target developed surfaces within ttireshold discharge arefor which the facility is
required:

1. New impervious surfacéhat isnot fully dispersedor not farmland dispersed as specified in Appendix
C. For individual lots within residential subdivision projects, the extenewafimpervious surface
shall be assumed as specified in Chapter 3.

2. New pervious surfacéhat isnot fully dispersedor not farmland dispersed as specified in Appendix
C. For individual lots within residential subdivision projects, the extenewafpervious surfacehall
be assumed to be the entire lot area, except the assumed impervious portionpamticeniyn which
native conditions are preserved by covenant, tract, or easement. In additiaw thervious surface
on individual lots shall be assumed to be 100% grass

3. Existing impervious surfaceadded since January 8, 2001 thatasfully dispersedor not farmland
dispersed as specified in Appendix C, and not yet mitigated v@ttyapproved flow control facility
or flow control BMP.Note: January 8, 2001 is the effective date of the ESA 4(d) Rule for Puget Sound
Chinook salmon.

4. Replaced impervious surfad@at isnot fully dispersedor not farmland dispersed as specified in
Appendix C on a nomnedevelopment project in which the total of new plus replaced impervious
surface is 5,000 square feet or more, OR new pervious surfédcadse or more.

5. Replaced impervious surfadbat isnot fully dispersedon atransportation redevelopment projeirt
which new impervious surface 5,000 square feet or more and totals 50% or more of the existing
impervious surface within the project lis

6. Replaced impervious surfadat isnot fully dispersedor not farmland dispersed as specified in
Appendix C, on garcel redevelopment projeéh which the total of new plugplaced impervious
surfaceis 5,000 square feet or more and wheseation of proposed improvements (including
interior improvements and excluding required mitigation improvements) exceeds 50% of the assessed
value of (a) the existing project site improvements on commercial or industrial projects or (b) the
existing sie improvements on other projects.

Exceptions
The following exceptions apply only in Conservation Flow Control Areas:

1. The historic site conditions assumption for application of Level 2 flow control may be reduced
through a basin plan or study approved by the City and the Washington State Department of Ecology.
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One possible reduction is to an assumption of 75% forestgt&ss, and 10% impervious surface
(75/15/10 conditions) or existing site conditions, whichever generates the lowastar(feak flow.

Another possible change that could be made through a City and Ecology approved basin plan or study
is to the lowest peaflow (50% of the 2year peak flow) above which discharge durations must be
matched. This peak flow, known as the geomorphic threshold of bed load movement, may be changed
based on the actual channel conditions necessary to protect or allow for restdnatiter body

beneficial uses and habitat functions essential to salmonids.

2. The facility requirement in Conservation Flow Control Areas is waived for any threshold discharge
area in which there is no more than a eciddifference (when modeled using hute time steps)
or no more than a 0dfs difference (when modeled using 1 hour time steps) in the sum of developed
100year peak flows for those target surfaces subject to this requirement and the sum of historic site
conditions 10€year peak flows (mieled using same time step unit (ehgurly or 15 minute) used to
calculate the developed flow) for the same surface areas. Agricultural zoned projects in current
agricultural use may use existing site conditions as the predeveloped condition for purposes of this
exception calculatioote:for the purposes of this calculation, target surfaces served by flow control
BMPs per Appendix C may be modeled in accordance with the flow control BMP facility sizing
credits in Core Requirement 9, Table 1.2.9.A.

3. The facility requirement in Conservatiétow Control Areas may be reduced or waived for any
threshold discharge area where a plan or study approved by the City and Ecology shows that a lower
standard (e.g., Level 1 flow control) is sufficient or no facility is necessary to protect or allow for
restoration of water body beneficial uses and habitat functions essential to salmonids.

4. The facility requirement in Conservation Flow Control Areas as applied to replaced impervious
surface may be waived if the City has adopted a plan and implementagalulechpproved by state
Department of Ecology for fulfilling this requirement in regional facilities.

5. The facility requirement in Conservation Flow Control Areas as applied to replaced impervious
surface may be reduced by DPER using the procedures détaections 1.4.3 and 1.4.4 of the
adjustment process, if the cost of flow control facilities to mitigate all target surfaces exceeds that
necessary to mitigate only for new impervious surface plus new pervious surface and also exceeds 1/3
of the valuaibn of proposed improvements (including interior improvements) or twice the cost of a
facility to mitigate equivalent surfaces on a new development site, whichever is less.

C FLOOD PROBLEM FLOW CONTROL AREAS

Flood Problem Flow Control Areas are designatethle City of Kent where it has been determined that a
higher average level of flow control is needed to prevent aggravation of existing documented flooding or
erosion problems. Such areas are delineated on the Flow Control Applications Map.

Note: For piojects located at or near the delineated boundary of the Flood Problem Flow Control Area,
site-specific topography or drainage information may be needed to verify that a projectioreshypld
discharge areaof a project is within the flow control arefany threshold discharge areas considered

to be within the Flood Problem Flow Control Area if theeshold discharge areadrains to a waterbody

or drainage system that is clearly within the mapped Flood Problem Flow Control Area.

Minimum Required Performance

Facilitiesin Flood Problem Flow Control Areasmust comply with the following flow control
performance standard and assumptions unless modified by offsite analysis per Core Requirement #2 (see
Table 1.2.3.A).

Level 3 Flow Control: Apply the Level 2 flow control standard, AND match the developedyBa® peak
discharge rate to the predeveloped-¢6@r peak discharge rate. If the Flood Problem Flow Control Area
is located within a Conservation Flow Control Arégenhistoric site condions shall be assumed as the
predeveloped condition except for the purposes of matchingdfipeak discharge rates. For all other
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situations and for the purposes of matching-{€ér peak discharge ratesjsting site conditionsnay be
assumed

Intent

The Level 3 flow control standard is intended to prevent significant increases in existing water surface
levels for 2year through 10§ear return frequencies. Such increases are expected to occur as the volume
of runoff discharging to the water body isiaased by upstream development. Because inflow rates to
these water bodies are typically much higher than the outflow rates, increased runoff volumes from
upstream development are, in effect, stacked on top of existing volumes in the water body, mesulting
higher water surface levels. The duratmoatching and 10§ear peaknatching criteria of the Level 3

flow control standard counteract this stacking effect by slowing the arrival of additional runoff volumes.
Because it can prevent significant aggrabrabf existing flooding, the Level 3 standard is also applicable

to other flow control areas whesevere flooding problemsave been identified per Core Requirement #2.

Effectiveness in Addressing Downstream Drainage Problems

If the Level 3 flow controbktandard is implemented onsite, no additional measures are required to prevent
aggravation of the three types of downstream drainage problems described in Core Requirement #2. The
one exception is for a wetland or lake that is a closed depressionssitara flooding problemand the
proposed project is adding impervious surface area amounting to more than 10% ofytharMéter

surface area of the closed depression. In this case, additional onsite flow control or offsite improvements
may be necessagns determined by a "point of compliance analysis" (see "Special Provision for Closed
Depressions” in Table 1.2.3.A and see Section 3.3.6, "Point of Compliance Analysis").

Target Surfaces

Facilitiesin Flood Problem Flow Control Areasmust mitigate (either directly or in effect) the runoff
from the following target developed surfaces withinttireshold discharge arefor which the facility is
required:

1. The target surfaces are the same as those required for facilities in Conséieati@ontrol Areas
unless otherwise allowed by the asgeecific exceptions for Conservation Flow Control Areas.

Exceptions

The following exceptions apply onig Flood Problem Flow Control Areas

1. Any required application of the Flood Problem Flow Cohftreas facility requirement teeplaced
impervious surfacanay be waived if the City has adopted a plan and implementation schedule
approved by the state Department of Ecology for fulfilling this requirement with regional facilities.

2. Any required appliation of the Flood Problem Flow Control Areas facility requiremengptaced
impervious surfaceanay be reduced by the Economic and Community Development Department
using the procedures detailed in Sections 1.4.3 and 1.4.4 of the adjustment proeessstfahflow
control facilities to mitigate all target surfaces exceeds tietessary to mitigate only faew
impervious surfaceplusnew pervious surfacand also exceedsg of the valuation of proposed
improvements (including interior improvements) or twice the cost of a facility to mitigate the same
surfaces on a nedevelopment sitewvhichever is lessThe amount of reduction allowed by this
exception shall be limited suthat thecost of flow control facilitiesis at least equal tiat
necessary to mitigate only faew impervious surfacelusnew pervious surfaceand beyond
this amount, is no greater thamof the valuation of proposed improvements (including interior
improvements) or twice the cost of a facility to mitigate equivalent surfaces on a new
development sitewhichever is less.

3. Any required application of the Flood Problem Flow Control Areas facility requiremesyleced
impervious surfacanay assumexisting site conditiongs the predeveloped condition for the

City of Kent Surface Water Design Manual 1-33 July 2022



SECTION 1.2 CORE REQUIREMENTS

purposes of matching the developed-¥@@r peak discharge ratethe predeveloped 18@ar peak
discharge rate.

1.2.3.2 FLOW CONTROL FACILITY IMPLEMENTATION REQUIREMENTS

Flow control facilities shall be designed and implemented in accordance with the following requirements,
allowances, and flexible complianpeovisions:

Onsite vs. Offsite Implementation

All required flow control facilities must be implemented onsite except where the below requirements can

be met for direct discharge to a regional or shared facility constructed to provide flow control for the
proposed project. Regional facilities are tglly constructed as part of a basin plan. Shared facilities

may be constructed under a Gitgveloped shared facility drainage plan or under an agreement between

two or more private developers. These requirements apply to prapmséatilities. The elationship

between onsite and offsite implementationdristingr e gi onal faci |l ities is des
from Core Requirement 30.

1. The regional or shared facility must be of adequate size and design to noeetetheflow control
requiremerd for the proposed project's increased surface and stormwater Nat#f.the current flow
control requirements are those specified by Core Requirement #3 of this manuaswpdesededy
other adopted areapecific flow control requirements per Special Requirement #1 (see Sectioni.3.1).
some cases where the current flow control requirements differ from those used to originally design the
regional or shared facility, additional aysis and possible retrofitting of the facility may be required to
ensure adequate size and design.

2. The regional or shared facility must be fully operational at the time the proposed project is constructed.
In the case of a shared facility, the proposegjept must comply with the terms and conditions of all
contracts, agreements, and permits associated with the shared facility.

3. The conveyance system betweengt@ect siteand the regional facility must be approved by city
review staff and meet all thelfowing criteria:

a) The conveyance system between the project site and the ordinary high water line of the regional
facility shall be comprised of manmade conveyance elements (pipes, ditches, outfall protection, etc.)
and shall be within public rigkdf-way or a public or private drainage easement, AND

b) The conveyance system shall hadequate capacityper Core Requirement #4, Conveyance
System, for the entire contributing drainage area, assumiltiyout conditionsto current zoning
for theequivalent aregoortion (defined in Figure 1.2.3.A below) and existing conditions for the
remaining area, AND

¢) The conveyance system will be adequately stabilized to prevent erosion, assuming the same basin
conditions as assumed in Criterion (b), AND

d) The conveyance systamill not divert flows from or increase flows to an existing wetland or stream
sufficient to cause a significant adverse impact.

In the case of a shared facility, the criteria are the same, except the conveyance system need only have
adequateapacity and erosion protection for buildout of the participating portion of the contributing
drainage area. The participating portion includes those properties that have agreements for use of the
shared facility.
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Methods of Analysis and Design

Flow contol facilities must be analyzed and designed using a continuous flow simulation method such as
HSPF (Hydrologic Simulation PrograffORTRAN) or the simplified HSRBased runoff files method.
Specifications for use of the runoff files method and assoctategbuter program, Western Washington
Hydrologic Model, (WWHM3), are found in Chapter 3. Detailed design specifications for flow control
facilities are found in Chapter 5.

Flow control facilities to be constructed on Walley floor (below elevation 35 f&t) shall take into
account the anticipated Valley floor flood levels in the facility design. The facility is to be designed
assuming a freely draining outlet, but potential onsite flooding and facility performance should be
evaluatectonsidering tailwater conditions that can exist due to Valley floor flooding for up to the-100
year flood. This evaluation shall be completed by routing they@@60flood through the site storm
drain/detention pond system considering high tailwater conditionsy@#@Ofloal). Potential onsite
flooding needs to be identified and an overflow is to be provided that is capable of convelid@ybar
peak flood flowfrom the site in accordance with these conditions:

1. The overflow shall be directed to and released atdtgral location without causing risk or damage
to downstream properties, AND

2. No flooding of traffic lanes will occur, AND
3. No structural flooding will occur.

Developments sited on the Valley floor within the FEMA mapped floodplain will also be required to
includecompensatory flood storagevolumes. This volume shall be calculated as 100% of the flood
storage volume lost from the 1§@ar floodplain when compiag pre and posidevelopment conditions.
Compensatory flood volumes can be added to th&terflow control facility after the flow control
volume has been determined. Storage volumes required for flow control will not be credited toward
compensatoryldod volumes (see Special Requirement #2, Sedtidnr).

SIZING CREDITS FOR FULLY DISPERSED SURFACES

A fully dispersedsurface (either impervious or nortive pervious) is one that conforms to the BMP

strategy for "full dispersion"” detailed in AppexrdC, Section C.2.1. This strategy calls for minimizing the

area of onsite developed surface relativeative vegetated surfacéogether with the application of

dispersion techniques that utilize the natural retention/detention capacitynatitrevejetated surfaceéo

mitigate the runoff effects of the developed surfaces. Developed surfaces conforming to this strategy are
considered to have a negligible impact downstream, and therefore, may be modeled as forest and are not
subject to the arespecificflow control facility requirement (Section 1.2.3.1) or the aspacific water

quality facility requirement (Section 1.2.8.1). In order for developed surfaces to qudilifly aispersed

they must meet the basic criteria listed below and further detmilAppendix C, Section C.2.1.

Criteria for Fully Dispersed Surfaces

1. Thetotal area of impervious surfacebeingfully dispersedmust be no more than 15% of the total
area ofnative vegetated surfadeeing preserved by a clearing limit per KCC 16.82 or by recorded
tract, easement, or covenant within the sémeshold discharge arearhe total area of impervious
surface plusonnative pervious surfaegbeingfully dispersedmust be no more than 35%a
threshold discharge area

2. The runoff from dully dispersedsurface must be discharged using one of the followisgersion
devicesin accordance with the design specifications and maximum afallyadispersedsurface for
each device set forth in Appendix C, Section C.2.1:
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a) Splash blocks

b) Rock pads

c) Gravel filled trenches
d) Sheet flow

Note: The dispersion device must be situated so as to discharge within thiniszsield discharge
areaof the surface it serves.

3. A native vegetated flowpath segmenif at least 100 feet in length (25 feet for sheet flow from a
nonnative pervious surfacmust be available along the flowpath that runoff would follow upon
discharge from a dispersion device listed in Minimum Requirement 2 above. The native vegetated
flowpath segmentust meet all of the following criteria:

a) The flowpath segment must beew native vegetated surface

b) The flowpath segment must basite or an offsite tract or easement areeeserved for such
dispersion.

c) Theslopeof the flowpath segment must he steeper than 15%or any 20foot reach of the
flowpath segment.

d) The flowpath segment must be locabedween the dispersion device and any downstream
drainage featuresuch as a pipe, ditch, stream, river, pond, lake, or wetland.

e) The flowpath segments for adjacent dispersion devices must comply withniineum spacing
requirementsin Appendix C, Section C.2.1. These requirements do not allow overlap of
flowpath segments, except in the case wkbeet flow from a nonnative pervious surface
overlaps with the flowpath of any dispersion device listed in Minimum Reygaime2 above. In
this case, the longer of the two overlapping flowpath segments must be extended at least 1 foot for
every 3 feet of distance along the most representative path that runoff would travel from the
upstream end to the discharge end of themadive pervious surface.

4. Onsiteswith septic systemsthe discharge of runoff from dispersion devices must not be upgradient
of the drainfield. This requirement may be waived by city review staffatopography clearly
prohibits flows from intersecting the drainfield.

5. The dispersion of runoff must noteateflooding or erosion impactsas determined by city review
staff. If runoff is proposed to be discharged towalahaslide hazard aregerosion hazard aregor
steep slope hazard aréie., slopes steeper than 20%), city review staff reguire the applicant to
have the proposal evaluated by a geotechnical engineer or engineering geologist.

SIZING CREDITS FOR USE OF FLOW CONTROL BMPS

Projects that implement flow control BMPs as detailed in Core Requirement 9 and Appendix C, whether
regured or optional, may use the flow control BMP modeling credits as described and allowed in Section
1.2.9.4 and Table 1.2.9.A

MITIGATION OF TARGET SURFACES THAT BYPASS FACILITY

On somesites topography may make it difficult or costly to collect albtrsurface runoff for discharge
to the onsite flow control facility. Therefore, some project runoff subject to flow control may bypass
required onsite flow control facilities provided that all of the following conditions are met:

1. Thepoint of convergenceor runoff discharged from the bypassed target surfaces and from the
project's flow control facility must be withim quarter-mile downstreamesof the facility'sproject
sitedischarge point, AND
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2. The increase in thexisting site conditiond00-year peak dischargegrom the area of bypassed target
surfaces must not exceed 0.4 cfs, AND

3. Runoff from the bypassed target surfagesst not create a significant adverse impadb
downstream drainage systems, salmonid halbitairoperties as determined by Economic and
Community Development, AND

4. Water quality requirements applicable to the bypassed target surfaces must be met, AND

5. Compensatory mitigation by a flow control facility must be provided so that the net effechat t
point of convergence downstream is the same with or without the bypass. This mitigation may be
waived if theexisting site conditiond00-year peak discharge from the area of bypassed target
surfaces is increased by no more than 0.1 cfs (modeled ubmg time steps) or no more than 0.15
cfs (modeled using 15 minute time steps) o control BMPs as detailed in Appendix C are
applied to all impervious surfaces within the area of bypassed target surfaces. One or combination of
the following methodsnay be used to provide compensatory mitigation by a flow control facility
subject to permission/approvals from other parties as deemed necessary by Economic and Community
Development:

a) Design the project's flow control facility or retrofit an existing ibéf§low control facility as
needed to achieve the desired effect at the point of convergence, OR

b) Design the project's flow control facility or provide/retrofit an offsite flow control facility to
mitigate an existing developed area (either onsite ott&fthat has runoff characteristics (i.e.,
peak flow and volume) equivalent to those of the bypassed target surfaces but is currently not
mitigated or required to baitigated to the same flow control performance requirement as the
bypassed targsurfaces.

BYPASS OF RUNOFF FROM NON-TARGET SURFACES

IF the existing 10§ear peak flow rate from any upstream offsite area (not targeted for mitigation) is
greater than 50% of the 19@ar developed peak flow rate (undetained) for the area that must be
mitigated, THEN the runoff from the offsite area must bypass onsite flow control facilities. The bypass of
offsite runoff must be designed so as to achieve all of the following:

1. Any existing contribution of flows to an onsite wetland must be maintainsf, A

2. Offsite flows that are naturally attenuated by the project site under predeveloped conditions must
remain attenuated, either by natural means or by providing additional onsite detention so that peak
flows do not increase, AND

3. Offsite flows that are digrsed or unconcentrated on the project site under predeveloped conditions
must be discharged in a safe manner as described in Core Requirement #LlDnderc har g e
Requirements. o

MITIGATION TRADES

A project's flow control facility may be designednitigate an existing developed ntarget surface area
(either onsite or offsite) in trade for not mitigating part or all of the project's target surface area, provided
that the arrangement is approved by theatg all of the following conditions are rtie

1. Theexisting developed nortarget surface area(i.e., an area of existing impervious surface and/or
non-native pervious surface) must have runoff discharge characteristics (i.e., peak flow and volume)
equivalent to those of the target surface areafich mitigation is being traded and must not be
currently mitigated to the same flow control performance requirement as the target surface area, AND

City of Kent Surface Water Design Manual 1-37 July 2022



SECTION 1.2 CORE REQUIREMENTS

2. Runoff from both the target surface area being traded and the flow control facityconverge
prior t o dischargeof the runoff from the target surface area being traded onto private property
without an easement or through any area subject to erosion, AND

3. Thenet effectin terms of flow control at the point of convergence downstream must be the same with
or without the mitigation trade, AND

4. The undetained runoff from the target surface area being tradgithot create a significant
adverse impactto downstream drainage systems, salmonid habitat, or properties prior to convergence
with runoff from the flowcontrol facility.

5. The existing nottargeted surface area that is mitigated for purposes of required flow control must be
documented and tracked bigy review staff Documentation should clarify that future redevelopment
of this existing nortargeted area used for the mitipn trade will incur additional flow control
mitigation requirements if the redevelopment exceeds Core Requirement #3 thresholds. This
additional flow control mitigation must be met in addition to that previously required and provided for
the mitigationtrade. Applicants may be advised to size flow control facilities sufficient for both the
mitigation trade area and future development of the existingargeted area

FACILITY REQUIREMENT IN LANDSLIDE HAZARD DRAINAGE AREAS

Proposed projects subject tasbiharge Requirement 2 in Core Requirement #1 must provide a tightline
system except where city review staff approves an alternative system based on a geotechnical analysis that
considers cumulative impacts from the project and surrounding areas unbeilfutiut conditions, AND

one of the following conditions can be met:

a) Lessthan 2,000 square feehefv impervious surfacwill be added within th@atural
discharge areaOR

b) The developed conditions runoff from thatural discharge areas less than 0.1 cfs for the 100
year runoff event and will be infiltrated for runoff events up to and including thgd#Cevent,
OR

c) Thedeveloped conditions runoff volurd@from thenatural discharge areas less than 50% of
the existing conditions runoff volume from other areas draining to the location where runoff from
thenatural discharge areanters thdandslide hazard areanto slopes steeper than 15%, AND
the provisions of Disclige Requirement 1 are met, OR

d) City review staffletermines that a tightline system is not physically feasible or will create a
significant adverse impact based on a soils report by a geotechnical engineer.

Systems proposed as an alternative to the required tightline must meet all of the followinegreafs:

1. Approval by the city shall be based on a geotechnical analysis that considers cumulative impacts from
the project and surrounding areas under full suilt conditions.

2. Proposed facilities, FCBMPs, and dispersal systems must meet all apfheaitdity and setback
requirements contained in the SWDM.

3. Facility outflows must meet the discharge dispersal requirements specified in Discharge Requirement
1 of Core Requirement #1.

4. The geotechnical analysis and proposed system desigradursss facility overflows and
recommend additional measures, factors of safety in facility design, etc. based on an evaluation of risk
of slope instability or failure and potential impacts to life, structures, and property.
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5. For projects adjacent to orm@ining alandslide steep slopeor erosion hazard areas defined in
KCC 11.06, the applicant must demonstrate that onsite drainage facilities and/or flow control BMPs
will not create a significant adverse impact to downhill properties or drainagesyste

Manifold Detention Facilities

A manifold detention facilitys a single detention facility designed to take the place of two or more
otherwise required detention facilities. It combines the runoff from two or more onsite drainage areas
havingseparate natural discharge points, and redistributes the runoff back to the natural discharge points
following detention. Because manifold detention facilities divert flows from one natural discharge point to
another and then back, they are not allowearkpikby an approved adjustment (see Section 1.4,

AAdj ust ment Processo).

Use of Underground Detention Facilities

Open detention ponds are preferred over underground detention facilities (vaults or tanks) because open
vegetated ponds provide additional stormwater treatment in addition to quantity controls.

Underground vaults or tanks shall only be permitted to oegention requirements with the following
conditions fully implemented:

1. Alllandscaping on the development site, including individual lots and open spaces, must strictly
comply with soil depth and amendment requirements outlined in Kent City Code CHapter 1

2. All vaults must be thoroughlgleanedand all filters changed after construction is complete and
prior to the release of any financial guarantees.

Vaults are not allowed in the City right of way.

Vaults shall be Al nf i5l seadtionb.2.hbohthe\KmgiCGotinty BWRMs per
unless site or project conditions warrant othenaseetermined by a geotechnical engineering

report to be reviewed and approved by the development engineering revigweeapplicant shall

submit a geotechnicatport that addresses the viability of a bottomless infiltration vault. Special
consideration should be given to the effect of groundwater on vault functionality and capacity.

5. Bottomless aultbottom must be at or above theasonal high groundwater levet Infiltration
Vaults used for detention purposes.

6. Vaults are alloweavhenthe water draining to them is from private property and the vault is
privately owned and maintained. For cases where the facility receives runoff from public Right
of-Way, vaults(and associated water quality facilities) will be maintained by the citytend
associategroperty owners shall reimburse the city for the maintenance. The responsibility to
reimburse the city for required maintenance shall be memorialized in a recorded Stormwater
Facility Maintenance Covenant recorded against the property. Fou b di vi si ons, t h¢
responsibility to reimburse the city for maintenance shall be included on the face of the recorded
subdivision and be iQownhaots] @odditiona & Rebtrectiossy b di vi si ¢
(CC&R6s The CC&recorde irschnguhction with the Final Subdivision.

No credit willbe permittedoward required detention volumes for any element of the conveyance system.

Aquifer Recharge Areas

The City of Kent implements a wellhead protection program to protect and presgioveal groundwater
resources. This program is critical to the City to ensure that the water supply obtained from groundwater
is maintained at the highest quantity and quality levels possible. Protection of quantity and quality of
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groundwater is also ingptant to the City and regional interests due to the linkage between groundwater
and surface water. Baseflow represents a high percentage of streamflow in the dry summer months in the
Puget Sound Region.

To work towards protection of the groundwater resepthe City of Kent, Covington Water District, and
Water District 111 have designated and mapped AW
the Soils/Wellhead Area Map included with this manual in the cover potketCity of Kent requires

that any project located within Wellhead Protection Areas and subject to the requirements of this

manual enhance or maintain groundwater recharge quantity and quality to the maximum extent

possible This shall predominantly be achieved through the conglruef infiltration facilities as

described in Chapteri5Flow Control Design.
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1.24 CORE REQUIREMENT #4: CONVEYANCE SYSTEM

All engineered conveyance system elements for proposed projects must be analyzed, designed, and
constructed tprovide a minimum level of protection against overtopping, flooding, erosion, and structural
failure as specified in the following groups of requirements:

T AConveyance Requirements for New Systems, 0 Sec!
E
Qﬂ AConveyance Requirtemmantse $eoct iEamsti dgd S¥s

T AConveyance System | mplementation Requirements.

— Intent: To ensure proper design and construction of engineered conveyance system elements.
Conveyance systerage natural and engineered drainage facilitiesgtuside for the cdledion and

transport of surfacewater orstormwater rundf. This core requirement applies to the engineered elements
of conveyance syste@dsrimarily pipes, culverts, and ditches/channels.

1.24.1 CONVEYANCE REQUIREMENTS FOR NEW SYSTEMS

All new conveyance system elemé&hi®th onsite and offsite, shall be analyzed, designed, and
constructed according to the following requirements. All analyses shall examine the full range of
anticipated tailwater condition8.so see Setion4.1for route design and esementrequremerts.

Pipe Systems

1. New pipe systems shall be designed with sufficient capacity to convey and contain (at minimum) the
25-year peak flow, assuming developed conditions for onsite tributary areas and existing conditions
for any offsite tributary areas.

2. Pipe ystem structures may overtop for runoff events that exceed thea2%lesign capacity,
provided the overflow from a 16gear runoff event does not create or aggravaevare flooding
problemor severe erosion problers defined in Core Requirement #2cfon 1.2.2. Any overflow
occurring onsite for runoff events up to and including theyigdy event must discharge at the natural
location for theproject site In residential subdivisions, such overflow must be contained within an
onsite drainage easemt, tract, covenant, or public rigbt-way.

3. The upstream end of a pipe system that receives runoff from an open drainage feature (pond, ditch,
etc.) shall be analyzed and sized as a culvert as described below.

Culverts

1. New culverts shall bdesigned with sufficient capacity to meet the headwater requirements in Section
4.3.1 and convey (at minimum) the-g&ar peak flow, assuming developed conditions for onsite
tributary areas and existing conditions for any offsite tributary areas.

2. New culvets must also convey as much of the-@ar peak flow as is necessary to preclude creating
or aggravating aevere flooding probleror severe erosion problems defined in Core Requirement
#2, Section 1.2.2. Any overflow occurring onsite for runoff eveiptto and including the 18@ar
event must discharge at the natural location foptb@ct site In residential subdivisions, such

18 New conveyance system elemengsthose that are proposed to be constructed where there are no existing constructed conveyance
elements.
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overflow must be contained within an onsite drainage easement, tract, covenant, or pudfe right
way.

3. New culverts poposed in streams with salmonids shall be designed to provide for fish passage based
on current Washington State fiphssage laws and regulations.

Ditches/Channels

1. New ditches/channels shall be designed with sufficient capacity to convegpiatadh, at minimum,
the 25year peak flow, assuming developed conditions for onsite tributary areas and existing
conditions for any offsite tributary areas.

2. New ditches/channels must also convey as much of thgddlQpeak flow as is necessary to preelud
creating or aggravatingsevere flooding probleror severe erosion probless defined in Core
Requirement 2, Section 1.2.2. Any overflow occurring onsite for runoff events up to and including
the 100year event must discharge at the natural locatioth&project site In residential
subdivisions, such overflow must be contained within an onsite drainage easement, tract, covenant, or
public rightof-way.

Tightline Systems Traversing Steep Slopes

New tightline conveyance systems traversing slopesatbhatteeper than 15&8hdgreaterthan 20feetin
height, or ae within asteepslope haard areashall be designed with sufficient capacity to convey and
contain (at minimum) the 16@ear peak flow, assumirfgll build-out condition#® for all tributary areas,
both onsite and offsite. Tightline systems shall be designed as detailed in Section 4.2.2.

Bridges

New bridges shall be designed to pass theyHz0 peak flow with clearance as specified in Section 483
in accordance with the floodplain development standards in KCC 14.09.

1.24.2 CONVEYANCE REQUIREMENTS FOR EXISTING SYSTEMS

The following conveyance regeiments for existing systems are less rigorous than those for new systems
to allow some salvaging of existing systems that are in useable condition. Existing systems may be
utilized if they are capable of providing a minimum level of protectieis as with minor modifications.

Existing Onsite Conveyance Systems

No Change in Flow Characteristics:Existing onsite conveyance systems that will not experience a
change in flow characteristics (e.g., peak flows or volume of flows) as a resultppbfiosed project
need not be analyzed for conveyance capacity.

Change in Flow Characteristics:Existing onsite conveyance systems that will experience a change in
flow characteristics as a result of the proposed project must comply with the followinyaoowe
requirements:

1. The existing system must be analyzed and shown to have sufficient capacity to convey and contain (at
minimum) the 160year peak flow assuming developed conditions for onsite tributary areas and
existing conditions for any offsite tributary areas.

19 Full build-out condiionsmeans the tributary area is developed to its full zoning potential except where there are existing environmentally
sensitive areas, open space tracts, and/or native growth protection easements/covenants.
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1.2.4.3

2. The applkant must demonstrate that the 4@ar peak flow to the existing system will not create or
aggravate aevere flooding probleror severe erosion probleiss defined in Core Requirement #2,
Section 1.2.2.

3. Minor modifications may be made to the conveyasystem to achieve the required capacity stated
above. Examples of minor modifications include raising a catch basin rim, replacing or relaying a
section of pipe to match the capacity of other pipes in the system, improving a pipe inlet, or enlarging
a slort, constricted reach of ditch or channel.

4. Modifications to an existing conveyance system or element that act to attenuate peak flows due to the
presence of upstream detention storage shall be made in a manner that does not significantly increase
peak flavs downstream. For example, if water is detained in a pond upstream of a restrictive road
culvert, then installing an overflow system for the culvert should prevent overtopping of the road
without significantly reducing existing detention storage.

Existing Offsite Conveyance Systems

1. Existing offsite conveyance systems need not be analyzed for conveyance capacity except as required
by Core Requirement #2, or if offsite improvements or direct discharge are proposed per Core
Requirement #3.

2. Improvements mad® existing offsite conveyance systems to address the pregeaific mitigation
requirements in Section 1.2.2.2 need only change existing conveyance capacity sufficiently to prevent
aggravation of the drainage problem(s) being addressed.

CONVEYANCE SYSTEM IMPLEMENTATION REQUIREMENTS

Conveyance systems shall be designed and implemented in accordance with the following requirements,
allowances, and flexible compliance provisions:

Methods of Analysis and Design

Properlysized conveyance elememi®vide sufficient hydraulic capacity to convey peak flows of the

return frequencies indicated in Sections 1.2.4.1 and 1.2.4.2. Conveyance capacity shall be demonstrated
using the methods of analysis detailed in Chapter 4. Design flows for sizing cocweyatems shall be
determined using the appropriate runoff computation method specified in Section 3.2.

Spill Control Provisions

Projects proposing to construct or replace onsite conveyance system elements that receive runoff from
nonroof-top pollution-generating impervious surfacmust provide a spill control device as detailed in
Section 4.2.1 prior to discharge from the progieor into anatural onsite drainage featuré. More
specifically, this requirement applies whenever a proposed project does either of the following:

9 Constructs a new onsite conveyance system that receives runoff fremoafidop pollution-
generating impervious surfageOR

1 Removes and replaces angtixig onsite conveyance system element that receives runoff from 5,000
square feet or more of nenof-top pollution-generating impervious surfacensite.

The intent of this device is to temporarily detain oil or other floatable pollutants beforenteeyhe
downstream drainage system in the event of an accidental spill or illegal dumping. It may consist of a tee
section in a manhole or catch basin, or another alternative as specified in Sectiars4it.Control.

20 Natural onsite drainage featureeans a natal swale, channel, stream, closed depression, wetland, or lake.
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The spill control device shadibe installed upstream of any onsite water quality or flow control facility.

Note that in addition to this spill control requirement to protect offsite and natural drainage systems, there
are other spill control requirements in this manual for dischaogesrtain water quality facilities and all
infiltration facilities (see the design criteria for water quality facilities in Chapter 6 and the general
requirements for infiltration facilities in Section 5.2). The application of these requirements muish be s

that all stated intents are satisfied. If no facilities are present, then the spill control device must be installed
upstream from the final discharge point to the downstream drainage system.

Composition

Where feasible, conveyance systems shatidmstructed of vegetatidined channels, as opposed to pipe
systems. Vegetative channels shall generally be considered feasible if all of these conditions are present:

1. The channel gradient generally does not exceed five percent, AND

2. No modifications taurrently adopted standard roadway cissstions in thé&ent Design and
Construction Standardsa necessitated by the channel, AND

3. The channel will be accessible for maintenance (see Section 1.2.6), AND

4. The channel will not be subject ¢oosion.

Exceptions:The following are exceptions to the requirement for vegetative channels
1 Conveyance systems proposed under roadways, driveways, or parking areas

1 Conveyance systems proposed between houses inzwhad plats and short plats

1 Conveyance systems conveying roof runoff only.

Outfalls

An outfall is defined as a point where collected and concentrated surface and stormwater runoff is
discharged from a pipe system or culvert.

Energy Dissipation: At a minimum, rock erosioprotection is required at outfalls from all drainage
systems and elements except where city review staff determines that erosion protection is being provided
by other means or is not needed. Details on outfall structures are included in Section 4.2.2.

New Point Discharges Over Steep Slopes / Landslide Hazard Ared2roposed outfalls that will

discharge runoff in a location where the natural (existing) discharge is unconcentrated over a slope steeper
than 15%and gederthan 20feetin haght, or discharge runoff through a designategpslope haard

areamust meet the following criteria:

1. Atightline conveyance system must be constructed to convey the runoff to the bottom of the
slope unless other measures are approved by city reviewasaff bn an evaluation/report by a
licensed geotechnical engineer.

2. The geotechnical analysis must consider cumulative impacts from the project and surrounding
areas under full builbut conditions.

3. Tightline systems must be designed so that existing baseflnditions are not significantly
changed and adequate energy dissipation is provided at the bottom of the slope.

4. Where alternative measures (edispersal trench) to the tightline system are approved upstream
of alandslide hazard arear steep slope hazard argthey may be placed no closer than 50 feet
from the top of the hazard area slope based on an evaluation/report by a licensed geotechnical
engineer.

Outfalls to the Green River
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New stormwater outfalls or modifications to existing stormwater outfalls discharging to the Green River
areallowed only through the adjustment process These outfalls must comply with requirements of the
Green RivePump Operations Procedure Plamhich establishes storage volumes and release rate criteria
for developments proposing tonstruct or modifyoutfalls. Copies of the plan areadlable from the city

of Kent

Interflow and Interception

Interflowis nearsurface groundwater that moves laterally through the soil horizon following the hydraulic
gradient of underlying relatively impermeable soils. When interflow is expressed on the surface, it is
termed aspring or seepageAny significantsprings or seepage areas that impact a roadway or structure
proposed by the project must be intercepted and directed into a conveyance system. Where roadways may
impede the passage of interflow to downstream wetlands or streams, provision for passage of
unconcentrated flows must be made

Pump Systems

Pump systems may be used to convey water from one location or elevation to another wjtlujethe
siteprovided they meet the design criteria specified for such systems in Section 4.2.3 and will be privately
owned and maintained.

Pump systems that discharge flows fromphgect sitethat would not have discharged by gravity flow
underexisting site conditionsvill require an approved adjustment to Core Requirement #1 (see Section

1. 4, AAdj ust ment Processo). These pnesgrytey st ems
prevert credion or aggavation of afloodng or eosion problemasspedfiedin Set¢ion 1.2.2. Pump

systems dschagingto the GreenRiver must also comply with the GreenRiver Pump Operations

Procedure Plan.

1.2.5 CORE REQUIREMENT #5: EROSION AND SEDIMENT
CONTROL

— All proposed projects that will clear, grade, or otherwise distursitenust provide erosion and sediment
controls to prevent, to the maximum extent possible, the transport of sediment froroj¢ice siteto
downstream drainage facilities, water resources, and adjacent prog¥iitipposed projeds thatwill
conductconstruction adivities orsite or dfsite must provide stormwater pdlution prevertion andspil|

cortrolsto prevert, reduce, or ikminae the dschage ofpadll utartsto orsite or adjacergsrmwater

Q| systems orwatercouses. To prevent sediment transpderosion and Sediment Control (ESCmeasures
— and Stormwater Pollution Prevertion and Spill Control (SWPPS) measuresthat areappropriate to
theprojectsite must be apfiedthrough acomprehersive Construction Sormwater Pollution
Prevention (CSWPP) plan asdescribedin Setions 12.5.1and 1.25.3 and shdl perform as decribed
in Setion 1.25.2. In addtion, these measures, bah temporary and pemanen, shdl be implemerted
corsisentwith therequremertsin Setion 1.25.3thatapply to the poposed pojed.

Intent:

A To preventthetrarsport of ssdmentand dherimpads, like increasedrundff, relatedto land
disturbing adivities. Erosion of dsturbed aeason mnstrudtion sites carresult in excessive
sedmenttransport to agacentproperties ando surfacewaters. This sedmentcanresult in major
adverseimpads, such adfloodng from obstructed dainageways, smothering of salmonid spavning
beds, dgalbloomsin lakes, and eceedancesf state water qudity standadsfor turbidity. These
impads can &o result fromtheincreassed rundf generated byland dsturbing adivities on
corstrudion sites.

A To preven, redwce, or diminate the dscharge opallutarts to orsite or agiacentsiormwater
systems orwatercoursesfrom corstruction-related adivitiessuch asmaterials ddivery and
storage, osite equpmentfuding andmaintenancedemoalition of exsting buldings and
dispasition of demolition materials and therwaste, and concete handing, washout and dsposal.
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1.2.5.1 CSWPP MEASURES

Construction Stormwater Pollution Prevention (CSWPP) measures include Erosion and Sediment Control
(ESC) measures and Stormwater Pollution Prémerind Spill (SWPPS) measures.

The following ESC measures shall be prodi@s specified below and as further detailed irEitusion
and Sediment Control (ESC) Standamatsopted as Appendix D:

1. Clearing Limits: Prior to anysiteclearing or grading, areas to remain undisturbed during project
construction shall be delineated. At a minimum, clearing limit delineation flagging shall be
provided at the edges of all stream, lake, or wetland buffers.

2. Cover Measures: Temporary and peranent cover measures shall be provided when necessary
to protect disturbed areas. Temporary cover shall be installed if an area is to remain unworked for
more than seven days during the dry season (May 1 to September 30) or for more than two days
duringthe wet season (October 1 to April 30), unless otherwise determined by the City. Any area
to remain unworked for more than 30 days shall be seeded or sodded, unless the City determines
that winter weather makes vegetation establishment unfeaBibking the wet season, slopes
and stockpiles 3H:1V or steeper with more than 10 feet of vertical relief shall be covered if
they are to remain unworked for more than 12 hours.The intent of these measures is to
prevent erosion by having as much area as possitkred during any period of precipitation.

3. Perimeter Protection: When necessary, perimeter protection to filter sediment from sheet flow
shall be provided downstream of all disturbed ar€asimeter protection includes the use of
vegetated strips, agell as more conventional constructed measures such as silt fences. Such
protection shall be installed prior to upstream grading.

4. Traffic Area Stabilization: Unsurfaced entrances, roads, and parking areas used by construction
traffic shall be stabilizetb minimize erosion and tracking of sediment offsite.

5. Sediment Retention: Surface water collected from disturbed areas of the site shall be routed
through a sediment pond or trap prior to release fromitb€rhis does not apply to areas at the
perimete of thesitesmall enough to be treated solely with perimeter protection. Sediment
retention facilities shall be installed prior to grading any contributing area.

6. Surface Water Controls: Surface water controls shall be installed to intercept all iveater
from disturbed areas, convey it to a sediment pond or trap, and discharge it downstream of any
disturbed areas. However, areas at the perimeter sitthgnall enough to be treated solely with
perimeter protection do not require surface watetrots. Significant sources of upstream
surface water that drain onto disturbed areas shall be intercepted and conveyed to a stabilized
discharge point downstream of the disturbed areas. Surface water controls shall be installed
concurrently with or immaiately following rough grading.

7. Dust Control: Preventative measures to minimize wind transport of soil shall be implemented
when a traffic hazard may be created or when sediment transported by wind is likely to be
deposited in water resources.

8. Dewatering Control: Thewater resulting from corstruction site dewatering adivitiesmust be
treded pior to dschage or dsposed of asspedfi ed.

9. Flow Control: Surface water from disturbed areas must be routed through the project's onsite
flow controlfacility or other provisions must be made to prevent increases in the existing site
conditions 2 year and 1§/ear runoff peaks discharging from the project site during construction
(flow control BMP areas (existing or proposed) shall not be used foptingose).

10. Control Pollutants: Stormwater pollution prevention (SWPPS) measures are required to prevent,
reduce, or eliminate the discharge of pollutants to onsite or adjacent stormwater systems or
watercourses from constructioelated activities such asaterials delivery and storage, onsite
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1.2.5.2

11.

12.

13.

equipment fueling and maintenance, demolition of existing buildings and disposition of

demolition materials and other waste, and concrete handling, washout and disposal. Section D.2.2
describeBMPs specific to this ppose; additionally, several of the ESC BMPs described herein

are applicable.

Protect Existing and Proposed Flow Control BMPsSedmenation andsoil compadion reduce
theinfiltr ation capaity of naive and engeeedsoils. Protedion measuresshdl be
apgiedinstalled andmaintainedso asto preventadverse impadsto exsting flow cortrol BMPs
and aeas of poposedflow corirol BMPsfor the pojed. Adverseimpads can pomptthe
requrementto restore orrepace &ededBMPs.

Maintain BMPs: Protection measures shall be maintained to assure continued performance of their
intended function, to prevent adverse impacts to existing flow control BMPs and areas of proposed
flow control BMPs, and protect other disturbed areas of thjegir

Manage the Project:Coordinaion andtiming of site developmentadivitiesrelative to ESC
concens, andtimely inspedion, maintenance and uptiof potedive measures ae necssry to
effedively managehe pojectand aaire thesuccess of potedive ESCand SWPPS design and
implementation.

SWPPSMEASURES

Each ofthe following cdegories of SVPPSmeasuresmust be corsideredfor apgdication to the project
siteas d¢siledin the Sormwater Pollution Prevertion andSpill Control (SMPPS) Sandads. The
SWPPSstandads ae locaedin the Construction Sormwater Pollution Preverion Sandardsadoged as
Appendx D of this manua:

A Follow effedive pdlutanthanding anddisposal procedures.

Do o o o P

Provide caver andcortainmentfor materials, fueland dher pdl utarts.

Managehe projectsite to maximize pdlutantcortrol andminimize pdl utant sources.
Protectfrom spill s and dips of péroleumproduds and ther pdl utarts.

Avoid over apgdication or utimely apdication of chenicals andfertili zers.

Preventor treatcontamindion of stormwater rundf by pH modifying sources.

CSWPPPERFORMANCE AND COMPLIANCE PROVISIONS

The dangng condtionstypical of corstruction sites c#l for frequenfield agustmerts of exsting ESC
andSWPPSmeasures or aditional ESC and SWPPSmeasuresin arderto meetrequred peformance.
In some caes, strict adheenceto spedfi ed measuresmay notbe necesry or pradicaldle baed on site
condtions or pojecttype. In aher caes, immedate a¢ion may be needetb avoid severeimpads.
Therefore, careful attertion must be pad to ESC andSWPP Sperformance and aopliancein
accordancewith thefollowing provisions.

A. CSWPP Supervisor

For projedsin Targeted orFull ProjectDrainage Review, or projeds in DirededDrainage Review
as deerminedby city review staffthe applicant must designate aCSW PP supervisor who shdl
beresporsible for the performance maintenance, andeview of ESCand SWPPSmeasures andor
compliancewith dl permit condtionsrelatingto CSWPP as deeribedin the CSAPP Sandads.
For projeds thatdisturb one ace ormore ofland,the CSWPPsupervisor must be aCertified
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Professbnal in Erosion and Sedment Control (seewww.cpesc.netfor more information) or a
Certified Erosion and Sedment Control L eadwhose cetifi caionisrecognzed bythe City The
City may also requre a cetified ESC professonalfor sitessmallerthan one ae of disturbanceif
the Citydeterminesthatonsite ESC measures ae inadequeely installed,locaed, ormaintained.

For larger, more sersitive sites, the Citymay requre a cetified ESC professonalwith several
yeas of expeiencein construction supavisiorn/inspedion and éackgoundin gedogy, soil
science, or agpnamny (SeeAppendx D, Sedion D.2.31 for more information).

B. Monitoring Performance

The CSWPPsupervisor shdl have aturbidity meter orsite andshdl use it to monitor surface and
storm water dschagesfromthe projectsite andinto orsite wetlands, streans, orlakeswhenever
rundf occus from onsite adivities and dring storm everts. If theprojectsiteis subjectto a
NPDES geneal permit for corstructionisaued bythe Wahington Sate Depatmentof Ecology
(Ecdogy), thenthe pojectmust comply with the monitoring requremerts ofthatpermit.

The CSWPPsupevisor shdl also use the spedfic SWPPScortrol BMP proceduresfor monitoring
surface andgstormwater dschargefor pdlutarts and aceptable dschagelevels. The CSWPP
supavisor shdl keeplogs agequired bythe poceduesof al measurements taken osite andmake
themavail abe to the Cityon request

C. ESC Performance

The above ESC measures shall be applied/installed and maintained so as to prevent, to the maximum
extent possible, the transport of sediment fronptiogect siteto dowvnstream drainagesystems or

surface waters or into onsite wetlands, streams, or lakes. This performance is intended to be achieved
through proper selection, installation, and operation of the above ESC measures as detailed in the
CSWPP Standardgdetached Appendix D) and approved by the City. However, the City may
determine at any time during construction that such approved measures are not sufficient and
additional action is required based on one of the following criteria:

1. IFaturbidity test of surface andstorm water dschagesleaving the projectsiteis gederthanthe
bencmark value of 25NTU (nephéometric turbidity units) setby the Washington Sate
Depatmentof Ecology, butlessthan 250NTU, the CSWPP Supevisor shdl do dl of the
foll owing:

a) Reviewthe ESC planfor compliance ananake appopriate revisionswithin 7 dgs
of the dschagethatexceededthe benchmark of 25NTU, AND

b) Fully implementandmaintain appopriate ESC measures asoon agpossble, AND
¢) DocumentESC implemertation andmaintenancen thesite log book.

2. |IF aturbidity test of surface orstorm water discharging tavetlands, streams, orlakes
indicates aturbidity level greaerthan 5NTU above ba&groundwhen the ba&ground
turbidity is50NTU or less or 10% &ove backgound whenthe backgoundturbidity is
grederthan 50NTU, thencaredive ations anébr addtionalmeasures bgondthaose
spedfiedin Setion 12.5.1shdl beimplemerted as demed necesry by the City inspedor
or orsite CSWPP supervisor.

3. IFdischageturbidity is 250NTU or greder, the CSWPPSupevisor shdl do dl of thefollowing:
a) Notify the City by telephone AND

Notify the WA State Department of Ecology as required by NPD&®tructionStormwater
General Permit, as applicable, AND
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b) ReviewtheESC planfor compliance andnake appopriate revisionswithin 7 dgs
of the dschagethatexceededthe benchmark of 25NTU, AND

¢) Fully implementandmaintain appopriate ESC measures asoon agposshle butnolater
than 10 dgs dterthe dschagethatexceead the enchmark, AND

d) DocumentESC implemertation andmaintenancen the site log book AND

e) Continueto sample dschages util turbidity is 25NTU or lower, ortheturbidity is no more
than
10% over background turbidity.

4. |FtheCity determinesthat the condtion ofthe mnstruction site peses ahazard to
adjacent propetty or may adversely impact drainagefaciliti es orwater resources
THEN additionalmeasures keyondthaose spedfiedin Setion 12.5.1 maybe requred by
the City.

D. SWPPS Performance

SWPPSmeauresshdl be gpliedinstalled andmaintained so asto prevert, reduce, oreliminae the
dischage ofpollutarts to onsite or agacentstormwater systems orwatercourses or oto adacent
propeties. This peformarceisintendedio beachevedthrough poperseledion,installation, and
opeation oftheabove SVPPSmeasures as diil edin the CSMPP Sandads (detached Appendx
D) and appoved bythe City. However, the CSWPPsupevisor designaedper Setion1.2.5.2A or
the City may determine atany time during corstruction thatsuchappoved measures ae not

suffi cientand addionaladionis requredbased onthe aiteria described in the spedfic SWPPS
BMP standad and/or condtions of arepproved aljustmert:

E. Flexible Compliance

Some projects may meet the intent of Core Requirement #5 while varying from specific CSWPP
requirements contained here and in@®&VPP Standarddf a project is designed and constructed
such that it meets the intent of this core requirement, the Citydetarmine that strict adherence to a
specific ESC requirement is unnecessary; an approved adjustment (see Section 1.4) is not required in
these circumstances. Certain types of projects are particslddgto warrant this greater level of
flexibility ; for instance, projects on relatively flat, well drained soils, projects that are constructed in
closed depressions, or projects that only disturb a small percentage of a forested site may meet the
intent of this requirement with very few ESC measutdswever, SWPPSrequremerts may adudly

be emphasized onwell-drainedsoils, paticularly in groundvater orwell-protedion protedion aess,

orin dose proximity to water bodes. More information on intent and general ESC principles is
contained in th&SC Standards

F. Roads and Utilities

Road and utility projects often pose difficult erosion control challenges because they frequently cross
surface waters and are long and narrow with limited area available to treat and store dadanent
water. Because of these factors, road and ugitityects are allowed greater flexibility in meeting the
intent of Core Requirement #5 as described irQB&PP Standards Projects that pose a very low

risk of erosion or sediment transport due to site conditions or project scope may alsogveatent
flexibility.

G. Alternative and Experimental Measures

All measures popaosedfor erosion andsedimentcortrol shdl corform to the déails and
spedfi cationsin the CSWPP Sandadsunless an #erndiveis appoved bythe City, andif the
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aternativeis a newechndogy, it must also be appovedthroughEcoogy's CTAPE program(see
"Alterndive andExpeaimertal Measures' in the CSMPP Sandards, ddachedAppendix D).

1.25.3 CSWPP IMPLEMENTATION REQUIREMENTS

Proposed projects must identify, install, andintain required erosion and sediment control and
stormwater pollution prevention and spill control measures consistent with the following
requirements:

A. CSWPPPIan

As spedfiedin Chaper 2, dl proposed projeds must submit a CSWPP plan for implemerting
CSWPPmeasures. The CSWPP panis canprised ofthe ESC plan and the SWPPS plan. The
ESC plan must showthelocdion anddetail s of dl ESC measures asspecifiedin Chager 2and the
CSMPP Sandadsandshdl indude aCSWPP report, which cortainsadditionaldiredions and
supporting information like a désiled comstruction seqience as poposed bythe deign engneer ad
anycdculations orinformation necesary to size ESCmeasures and deonstrate canpliancewith
Core Requirement#5. The CSWPP panshdl also cortain pgannotesthatoutline spedfi c pamit
condtions as otlinedin Appendix D Section D.4.2 Sardard ESCandSWPPSPIan Notes. The City
may requre large, canplex projedsto phae corstruction andto submit multiple ESCplansfor the
differentstages of costruction. New CSWPP pans ae notrequredfor chargesthatare necesary
during canstrudtion, uriessrequired bythe City inspedor.

B. Wet Season Construction

During the wet season (October 1 to April 30), aitgwith exposed soils shall be subject to the
iWet Season Requi r €&8Siandardsin@dditidn oithea ESC caver t h e
measures; these provisions include covering any newly seeded areasigh and seeding as

much disturbed area as possible during the first week of October to provide grass cover for the wet
seasonOther ESC measuressuch as portable detentitanksand patale sandfilt ers may be

requredfor use duingthewet season.

C. Construction within Streams, Lakes, orWetlands andBuffers

Any construction that will result in disturbed areas on or within a stream or associated buffer, within a
wetland or associated buffer, or within 50 feet of a lake shall be subject tortheitgeode section

11.06 ACritical Areaso as well a s CoWPP&Starftlatdsi t i ¢ a
These provisions include phasing the project whenever possible so that construction in these areas is
limited to the dryseason.

D. Maintenance

All ESC and SNVPPSmeasures shall be maintained and reviewed on a regular basis as prescribed in
the CSWPP Standards

E. Final Stabilization

Prior to obtaining final construction approval, gitshall be stabilized, structural E&@d
SWPPSmeasures (such as silt fencegsjimenttraps, and comete waste cdledion fits) shall be
removed, and drainage facilities shall be cleaned as specified@9ifeP StandardsA sepaate
ESC plandescribing final stahli zation may berequired bythe City prior to implemenrtation.
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F. Consideration of Other Required Permits

Consideration should be given to the requirements and conditions that may be applied by other
agencies as part of other permits required for-Bistlirbing activities. In particular, the following
permits may be required and should be considered wheeanmaptingCSWPPmeasures:

1 A NPDES General Permit for Construction(pursuant to the Washington State Department of
Ecology'sConstruction General Permit for Stormwater) is required for projects that will disturb
one or more acres for purposes of constructing or allowing for construction of a development, or
projects disturbing less than one acre that are part of a larger common pla#t diatabhall
ultimately disturb one or more acres.

21 Common plan of devebpment or sde mears asite where multiple separae ard distinct construction adivities may take place at
different times or on different schedues, but still unde asingle plan Examples indude 1) phased projedsand prgects with multiple
filings or lots even if the separde phases or filingslots will be condructed unde separae contrad or by separde owners (e.g. a
devdopmert where lots are sold to separae buil ders); 2) adevdopment plan that may be phased over multiple yeass, but is still unde
aconsistert plan for longterm devdopment and 3) projeds inacontiguaus area tha may be unrdated but till unde the same
contrad, such as construction of abuilding extersion ard anew paking lot at the same facility.
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1.2.6 CORE REQUIREMENT #6: MAINTENANCE AND OPERATIONS

Maintenance and operation of dihinage facilities is the responsibility of the applicant or property
owner, except those facilities for which Kent is granted an easement, tract, -@f+gdng and officially
assumes maintenance and operation as deddoigow.

Intent: To ensure thahe maintenance responsibility for drainage facilities is clearly assigned and that
these facilities will be properly maintained and operated in perpetulity.

Drainage Facilities to be Maintained by the City of Kent

Kent will assume maintenance and operaétiof conveyance systems within improved public road rights
of-way and flow control and water quality facilities if these systems/facilities are associated with a
residential subdivision with ten or more lots served by a public street, orr@sidantial kort plat or

long plat subdivision (i.ecommercial, industrial, etc.). Kent will not assume maintenance and operation
of stormwater facilities associated with residential subdivisions with 9 or less lots served by a private
street or stormwater facilits associated with commercial or industrial developments located on single
parcels.

Kent will not assume maintenance responsibility for underground detention vaults except as described in
section 1.2.3, Core Requirement #3.

Kentwill assume maintenanceindoperation of these facilitigsvo years after final construction
approval by the Public Works and Economic and Community Development departments and an
inspection by the City to ensure the facilities have been properly maintained and are operatigged. desi

Flow control and water quality facilities andflow control BMP devicesto be maintained and operated by
Kent must be located in a tract or rigiftway dedicated to KentRequredvegedatedflow pathsfor full
dispersion and baic dspersion BMPsrequre arecaded dedaration of covenantthatstipulates

restrictions on ge AND shdl belocaedin aneasementthatindudes povisionsfor acces and
maintenance.City of Kentmaintenancef these vegdatedfl ow pathswill belimitedto ther FCBMP
fundiondity. All othermaintenanceshdl remain theresporsibili ty of the avner(s). Access roads

serving these facilities must also be located in the tract orofgivey and must be connected to an improved
public road rightof-way.

Conveyance systemt be maintained and operated by Kent must be located in a drainage easement,
tract or rightof-way granted to KentNote: Kent does not normally assume maintenance responsibility
for conveyance systems which are outside of improved public roaebfiglaty.

Exceptions to the above will be made on a ¢asease basis as determinedtbg Director.

Drainage Facilities to be Maintained by Private Parties

Al'l privately maintained drainage facilities mus
Requirements for Flow Control, Conveya@Ghaper6 and W
for water quality facilitiesunless aherwise appoved bycity review staff. A copy of th®peration and

Maintenance Manual submitted as part of the permit application (see Section 2.3.1) shall be retained on

22 Kent does not assume maintenance of lot drainage systems or drainagetsserving singkamily residential lot downspout, footing,
or yard drains, nor does Kemtsume maintenance of those water quality facilities installed and integrated into site landscaping.
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siteand shall be transferred with the property to the new owner. A log of maintenancg mctivdting
when cleaning occurred and where waste was disposed of shall also be kept by the owner and be available
for inspection by the City.

All privately maintainedflow control BM Ps must be maintained asspedfi edin thesite/lot's
dedaration of covenantandgrantof easementper Setion 1.2.9.

A AiDeclaration of Stormwater Facility Maintenanc
developmentsStormwater covenant to be obtaiton COK website or frorplan review staff The

timing of completion of this agreement varies depending on the type of development. For stormwater
facilities serving more than one single family residential unit in a short plat serving less than four lots, the
agreement shall be completed prioptat recording. For all other developments or redevelopments
(including commercial, industrial, multifamily development or redevelopment or single family residential
building), the agreement shall be completed prior to engineering plan appirtvaleis a shared

drainage system involved with the development, the covenant must provide clear language on the
ownership and maintenance responsibilities of each componant of the drainage Hystem.

responsibilities detailed in the document may be assumadbyneowners association or other legal
organization as approved by the City of Kent

Whenereraflow control or water qudity fadlity or flow cortrol BMP is propcsedto belocaed ona
parcel sepaate fromthe pacel or pacds conaining thetargetsurfacesmitigated bythefadlity or
BMP, provisionsmust be madeto ersure thattheowner or avners ofthetargetsurfaces hee a
perpeual rightto opeate and maintain the fadlity. This may be dne éther byrecading aneasement
grarting thisrightto the avner(s) of thetargetsurfaces, or bycorveyingtheland orwhich thefadlity
sits (or aninterest therein) to the avner(s) of targetsurfaces.

Kentmay inspect all privately maintained drainage facilities for compliance with these requirements. If
property owner(s) fail to maintain their facilities to acceptable standards, the City may issue a written

notice specifying the requiredmedal actionsandrequring aschedule for timely completion ofthe

adions. If these actions are not performed in a timely manner, the City may enter the property to perform
the actions needed and bill the property owner(s) for the cost of the actions. In the event a hazard to public
safety exists, the City may perform remediafions without written notice.

If the proposed project israsidential subdivision developmentall privately maintained conveyance

systems or other drainage facilities, which convey flows through private property, must be located in a
drainage easement dedicated to convey surface and stormwatdndividual owners of the properties
containing suckeasements must maintain the drainage facilities through their property. The legal instrument
creating drainage easements on private property must contain language that requires a private property
owner to obtain written approval from Kent prior to renmgvivegetation (except by routine mowing) from

any drainage easement containing open, vegetated drainage facilities (such as swales, channels, ditches,
ponds, etc.). A sample copy of the City of Kent
Refeence 8G.
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1.2.7

CORE REQUIREMENT #7: FINANCIAL GUARANTEES AND
LIABILITY

All drainage facilities constructed or modified for projects (except downspout infiltration and dispersion
systems), and any work performed in the Aghtvay, mustcomplywih Ci ty of Kent és fi
guarantee requirements.

Intent: To ensure financial guarantees are posted to sufficiently cover the cost of correcting, if necessary,
incomplete or substandard drainage facility construction work, and to warrant for otieeysatisfactory
performance and maintenance of those nawlystructed drainage facilities to be assumed by Kent for
maintenance and operation. Core Requirement #7 is also intended to ensure that a liability policy is
provided that protects the proponant the City from any damages relating to the construction or
maintenance of required drainage facilities by private parties.

Surface Water and Drainage Facilities Construction Bond

Prior to commencing construction, applicants that are requireahtiruct drainage facilities pursuant to

this manual and/or any other requirements of the Kent City Code must post a Surface Water and Drainage
Facilities Construction Bond (see Referendg)8 This guarantee must be an amount sufficient to cover

the cos of projectrelated work performed emwr off-site. The exact amount of the bond shall be

documented in the approved engineers estintdtde: City review staff may waive the requirement of this
guarantee on projects proposing only minor modificationsnprovements to the drainage system (e.g.,

catch basin inserts, spill control devices, pipe replacements, etc.). In addition, this guarantee may be
combined with other required guarantees.

The bond shall be released in two stages as follows. Gen&#ityof the bond is released upon
completion of the following:

1. Payment of all required fees.

2. Construction of the drainage facilities.

3. Receipt of final construction approval from city review staff.
4

Provide the City with Auilts meeting theequirements of the City of Kent Construction Standards
(including this manual).

The drainage facilities shall be maintained during a peritd@fearac cor di ng t o t he Ci |
iMai ntenance Requirements forsoPr iAtattenley eMadi notfa itnt
remaining 10% of the bond is released subject to the following requirements:

1. For plats, record the final plat.

2. For tracts containing drainage facilities to be maintained by Kent and not located within the final plat,
deed he tract to Kent and set property corners in conformance with state surveying standards.

3. For easements containing drainage facilities to be maintained by Kent and not located within the final
plat, provide easement documents and set temporary survey siarkietineate the easement
location.

4. Receive afinal City inspection to ensure the drainage facilities have been properly maintained and are
operating as designed.

Correct any defects noted in the final inspection.

Submit a letter to the City formally ragsting a release of the bond.
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Following completion of these steps, the City will assume maintenance and operation of the drainage
facilities.

1.2.8 CORE REQUIREMENT #8: WATER QUALITY

All proposed projects, includingdevelopment projectsnust provide water quality (WQ) facilities to
treat the runoff from those new and replapetlution-generating impervious surfacesnd new
pollution-generating pervious surfacdsrgetedfor treagmentasspedfi edin thefoll owing sediors,

These facilities shall be selected from one of the-speaific WQ menus described in Section 1.2.8.1 and
implemented according to the applicable WQ implementation requirements in Section 1.2.8.2.

Intent: To require an efficient, cogiffective level of water quality treatment tailored to the sensitivities
and resource protection needs of the downstream receiving water to whpchjéoe sitedrains, or, in the
case of infiltration, protection of the réz@g groundwater system.

Guide to Applying Core Requirement #8

Core Requirement #8 requires that WQ treatment facilities be provided to remove pollutants from runoff
discharging from theroject sitein accordance with water quality facility requirements menu found fin
Section 1.2.8.1.

The WQ menusare a group of fadtly options designed to provide levels of treatment targeted to
resource protection needs.

WQ implementation requirementsare the minimum requirements for analyzing and designing W{
facilities to achieve intended performance and other protection goals.

Other Important Information about Core Requirement #8

Core Requirement #8 is the primary component of an overall water quality protection strategy required by
this manual. Other requirements include the following:

1 Core Requirement #€onveyanceSystem, Spill Control Provisions Section 1.2.8 This provision
generally applies whenever a project constructs or replaces onsite conveyance system elements that
receive runoff fronpollution-generating impervious surfacesThe provision requires that rofif
from such impervious surfaces be routed through a spill control device prior to discharge from the
project siteor into a natural onsite drainage feature.

1 Core Requrement#4: ConveyanceSystem, Groundwater Protection, Section 1.24 & This
provision requresthatditches/channés belinedasneededo reducetherisk of groundvater
contamindionwhenthey corvey rundf from palution-geneating impervious surfacesthatcomes
into drectcortactwith an atwash soil.

1 Special Requirement #&ource Control, Section 1.3.@ This requirement applies water quality
source controls from th€ing County Stormwater Pollution Prevention Mantathose projects
proposing tacommercial, industrial, andmultif amily projeds.

1 Special Requirement #&il Control, Section 1.3.8 This requirement applies special oil controls to
those projects proposing to develop or redevelbigla-use site

C EXEMPTIONS FROM CORE REQUIREMENT #8

There are four possible exemptions from the requirement to profddmal water quality facility per
Core Requirement #8:
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1. SurfaceAreaExemption

A proposed nonrredevelopmentprojector anythreshold dscharge aea within thesite of such
a projectisexemptif it meds all of thefollowing aiteria:

a) Lessthan 5,00Gquae feetof newplusrepaced PGISwill be geaed,AND
b) Lessthan % ace ofnew PGPS will be added.

2. SurfaceExemption for Transpat ation Redevelopment Projeds

A proposedtransportation redevéopmentprojector anythreshold dscharge aea within the site
of such a pojectis exemptif it meds dl of thefollowing aiteria:

a) Thetotal newimpervious surfacewithin the gojectlimitsislessthan 50% othe
existing impervioussurface AND

b) Lessthan 5,00Gquae feetof newPGISwill be addedAND

c) Lessthan % are ofnew PGPS will be added.

3. CostExemptionfor Parcel Redevelopment Projeds

A proposedredeveéopment projecton asingle ormultiple pacelsite or anythreshold dscharge aea
within the site of such a pojectis exenpt if it medsall of thefollowing aiteria:

a) Thetotal valuation of theprojed's proposedimprovements (induding interior improvemerts
and extuding required mitigation improvemerts) is less than 50%of the assessed value of (a)
the existing project site improvements on commercial or industrial projects, or (b) the existing
site improvements on other projecs\ND

b) Lessthan 5,00@quae feetof newPGISwill be addedAND

¢) Lessthan % are of new PGPS will be added.

4. Soil Treament Exemption
A proposed gojector anydrainage aeawithin a gojectis exenpt:

A If therundf from palution-geneating impervious andpall ution-geneating pervious
surfacesisinfil tratedin afadlity perSedion 5.21 in soilsthatmeetthe goundvater
protedion soil qudity, degh, andinfiltr ation rate aiteria gvenin Setion 5.2.1 This
exemption is not allowed for areas that are infiltrated (1) within one quarter mile of a sensitive
lakes, or (2) within one quarter mile of fresh water with existing or designated aquatic life use
whose land use would otherwise trigger application of a facility from enhanced basic treatment
menu, or (3) within one quarter mile of a phosphorus or metals probldeseadbed in section
1.2.2.1.2.

1.2.8.1 AREA-SPECIFIC WATER QUALITY FACILITY REQUIREMENT

Projeds subjectto Core Requirement#8 must provide awater qudity fadlity seleded fromamenu of
water qudity fadlity optionsidertifi edin the aea-spedfic fadlity requremerts and excegponsfor the WQ
treamentareain whichthe popaosedprojector threshold discharge areaof the proposed pojectis

23 Sensitive Lake is a designation applied by the City to lakes that are particularly prone to eutrophication from development-
induced increases in phosphorus loading. Such lakes are identified on the Water Quality Applications Map adopted with this
manual.
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locaed. These WQ tredmentareas &e listedbdow, andthear requremerts and excefons ae ddailedin
the following subsections:

A. Basic WQ TreamentAreas
B. Enhanced Basic WQ Treatment Areas
C. Sensitive Lake WQ Treatment Areas

Intent: The City of Kent contains numerous sensitive and significant water resources. The City has
determined thathe minimum level of treatment adequate to prevent further degradation of water quality,
and to maintain the aquatic health of current fisheries, is that provided by the Enhanced Basic Water
Quality Treatment Areas Menu. The Director has the option tareegdditional treatment, or treatment of
existing impervious areas, when necessary to meet water quality standards and goals (see REference 8

C BASIC WQ TREATMENT AREAS

The Basic WQ Treatment Areas menu is applied where a generatffeasive level of treatment is

adequate and where more intensive, targeted pollutant removal is not needed to protect receiving bodies.
In the City of Kent, the only acceptable use ofBasic WQ Treatment Areas menu is fedevelopment
projectsthat are subject to Core Requirement #8 and where appoonaedrojecispecific basis by the

Director. Under no circumstances shall a level of treatment less than what currently exists on a
redevelopment site be permitted. For example, if a site already has an enbasieW/Q facility, it

cannot be replaced by a basic WQ facility.

Treatment Goals and Options

The treatment goal for facility options in the Basic WQ Treatment Areas menu is 8@4aterhtotal
suspended solids (TSS) fibows orvolumes upto andinduding the WQ design flow or volume for a
typicalrainfall yea, assuming typical pollutant concentrations in urban ruabffTSS is the general
performance indicator for basic water quality protection because it is the most obvious pollutant of
concern.TSSis notasingle padlutant- it is a geneal term for a highly varialde mixture ofsolid pdlutarts
with variade paticle size and pdicle dersity distributions, andto onedegee or anther coraining a

variety of sorbed dssolvale pdlutarts. The basic WQ Treatment Areas menu includes facilities such as
wetponds, combined detention/wetponds, biofiltration swakegtatedfilter strips and sand filters. See
Chapter 6 for specific facility options and designs.

Intent

TheBasic WQ menuis intended to be applied to both stormwater discharges that drain to surface waters
and those that infiltrate into soils that do not provide adequate groundwater protection (see Exemptions 3
and 4 from Core Requirement #8).

C ENHANCED BASIC WQ TREATMENT AREAS

Thetreamentgoalfor fadli ty optionsin the Enhanced Basic WQ menuisto accanplish beter

24 The influert concertration range for demonstrated poll utant remova is 100 to 200 mg/L. For influert concertrations lower than100mg/l

the effluert god is equa to or less than 20 mg/l. For influent concentrations greder than 200 mg/l, the god is greder than 80% TSS
removd.
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removal of heavymetals and ptertially othertoxic materials than can bachieved bybasic treament,
whil e still medingthe baic treamentgoal of 80%TSSremoval. The specifi ¢ targetperformanceis >
30%r redudion ofdissolved coppeand> 60% removal of dissolved anc. Dissolved coppeand inc ae
indicators of awiderrange ofmetalstypicdly foundin urban rundf thatare potertially toxic to fish and
other ayudic life. The EnhancedBasic WQ menuindudesoptionsfor use of a baic-sizedstormwater
wetland, darge sandfilter, or a conbination oftwo fadliti esin series. SeeChapter 6for spedfi ¢ fadlity
options anddesigns. Additionalfadli ty designsmay appeaiin Reference 14in thefuture.

Intent

Fadlity optionsin the EnhancedBasic WQ menu are intendedio remove more metals than expetedfrom
those in the Basic WQ menu. Lower metal concettrationsreducetherisk to fish fromexpasure to bah
chronic and acute toxic concelrations ofmetals such as opper ad znc, and very low concefration
copper déeterious df adory effeds. Asthetoxicity of metals depends other conceltration, this gandad
is most effedive for projectsiteswith alarger popation of pdlution-geneating impervious surfacelike
roadvays andmedum to high derity subdvisions. The EnhancedBasic WQ menuisintendedo goply to
al suchareas in Kent unless otherwigenoted on the Water Quality Applications Map.

Target Surfaces

Fadlitiesin EnhancedBasic WQ Treatment Areasmust treat(either dredly orin dfed) the
runoff fromthefoll owing targetsurfaceswithin thethreshold dischargeareafor which the
fadlity isrequred:

1. New PGISthatisnot fully dispersed perthe Criteriafor Fully Dispersed Sufacesin Core
Requrement#3, ornot farmland dspersedasspedfi edin Appendx C. For individual lots within
residertial subdvision projects, the exentof new PGIS shdl be aaumed baedon expeded
driveway size as apmved bycity review staff

2. New PGPS thatisnot fully dispersedandfromwhich there will be a concemated surface dscharge
in a naural channel or manmade comeyancesystem from the site, or not farmland dispersedas
spedfiedin Appendx C. Forindividuallots within residential subdvision pojeds, the exentof
new pevioussurface shdl be asumedto bethe erire lot area, excepthe asumedimpervious
portion asspedfi edin Chapter 3 andany portionin which nadive condgtions ae pgeserved by
covenar, trad, or eaemert.

3. Existing impervioussurface addedsince Jaruary 8, 2001thatis not fully dspersed,or not
farmland dspesedasspedfi edin Appendx C, andnotyet mitigaedwith aCity-appovedwater
qudity faality or flow cortrol BMP. Note: January 8, 2001 isthe dfedive dde ofthe ESA 4(d)
Rule for PugetSoundChinook salmon.

4. Repaced PGISthatisnot fully dspersedor not farmland dispersedasspedfi edin Appendix C on
a nonrederelopmentprojed.

5. Repaced PGISthatisnot fully dspersedon atransportation redevéopment projectin which
newimpervious surface is 5,000 square feetor more and totals 50% or more of the existing
impervioussurfacewithin the project limits.

6. Repaced PGISthatisnot fully dspersed,or not farmland dispersedasspedfi edin Appendix C,
on aparcel redevéopment projectin which thetotal of newplusregacedimpervious surfaceis
5,000squae feetor more andwhose valuaion of popcsedimprovemerts (induding interior
improvements and extuding requred miti gaion improvemens) exceels 50% ofthe &sessedvalue
of: (a) the existing site improvements on commercidhdustrial projects or (b) the existing site
improvements on other projectghichever applies.

Excepions
Thefollowing exceptions gply only in EnhancedBasic WQ Treatment Areas

City of Kent Surface Water Design Manual 1-58 July 2022



SECTION 1.2 CORE REQUIREMENTS

1. Thefadlity requrementin EnhancedBasic WQ Treatment Areas as apfiedto target PGPS
may bewaivedfor projectswhere city review staffipproves alandscapemanagement plan
(LMP) thatcortrols solids, pesticides, fertili zers, and d¢her eodible orleadiabe materials leaving
thesite.

LMP requremens can bdoundin ReferenceSedion 4C. LMP submittal requrements ae gvenin
Sedion 2.31.5.

2. TheEnhanced Basic WQ menu may bereducedo theBasic WQ menufor treamentof any
rundf thatisinfil trated perthe standads ofSedion 52. This excefionis notallowedwhere
infiltr ating into soil sthatdo notmeetthe goundvater protedion standads decribed in Sedion
5.2.1, if within one-quartermile of a fresh water designated for aquatic life use or that has an
existing aquatic life use.

C SENSITIVE LAKE PROTECTION MENU

Sensitive Lake WQ Treatment Areas are designated by Kent in the watersheds of lakes that have a
combination of water quality characteristics and watershed development potential that makes them
particularly prone to eutrophication induceddsrelopment. Such areas are delineated on the WQ
Applications Map adopted with this manual.

The usage of cartridge filter facilities shall be restricted to sites where the water quality facility will be
maintained by the private property owneairtridge filters will not be allowed on sites where the City will
be maintaining the water quality facility.

Note: For projects located at or near the delineated boundary of the Sensitive Lake WQ Treatment Area,
site-specific topography or drainage infiaation may be needed to verify that the project ortargshold
discharge areaof the project is within the WQ treatment area. Amgshold discharge areds

considered to be within the Sensitive Lake WQ Treatment Areatifiteshold discharge areadrans to

the sensitive lake itself or to any waterbody or drainage system that is clearly within the mapped Sensitive
Lake WQ Treatment Area.

Required Treatment Menu

Within Sensitive Lake WQ Treatment Areas, a water quality facility option fror8éhsitve Lake

Protection menushall be used to treat runoff from the surfaces listed under "Target Surfaces” below,
except where such treatment is waived or reduced by thepeedic exceptions at the end of this
subsection and except where the Enhanced Basic WQ menu is applkciiieves. If 50% or more of the
runoff that drains to any proposed water quality facility is from one or more &ditbwing land uses

then a water quality facility option common to both 8ensitive Lake Protection menu and&Enhanced

Basic WQ menushdl be used for the design of this facility, except if such treatment is waived or reduced
by the aresspecific exceptions at the end of this subsection:

1. Residential subdivision development in which the actual density of single family units is equal to or
greater than 8 units per acre of developed area.

2. Commercial, industrial, or multifamily land use.

3. A road with an expected average daily traffic (ADT) count of 2,000 or more vehicles or expected to
serve 200 or more homes.

Treatment Goal and Options
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The treatment goal for facility options in the Sensitive Lake Protection menu is 50% annual avalage to
phosphorus (TP) removal assuming typical pollutant concentrations in urban2piruff.goal was

chosen as a realistic and ceffiective level of phosphorus removal. The Sensitive Lake Protection menu
includes options for using either Basic WQ fiieis of larger size, combinations of two facilities in

serie8 or a single facility in combination with land use planning elements that reduce phosphorus. See
Chapter 6 for specific facility options and design details.

On some developments portions thereof that have surface uses that generate the highest concentrations
of metals in stormwater runoff, the treatment goal is expanded to include > 30% reduction of dissolved
copper and > 60% removal of dissolved zinc. This expanded goal regggre$ a water quality facility

option that is common to both the Sensitive Lake Protection menu and the Enhanced Basic menu.

Intent

A project discharging runoff via surface flow contributes phosphorus loading to a sensitive lake regardless
of distance fom the lake. If discharge is via infiltration through coarse soils, it is also possible that
phosphorus would be transported through the ground for some distance without attenuation. This
groundwater transport distance is considered to be typically noth@r@nequarter mile. Therefore,

onsite treatment using ttgensitive Lake Protection menus required prior to infiltration within one

guarter mile of a sensitive lake. Infiltration through finer soils is expected to provide significant

attenuation of P, so the general groundwater protection criteria specifiSddtion 5.2.Jare considered
sufficientto reduce the facility requirement from the Sensitive Lake Protection menu to the Basic WQ
menufor infiltration throughqualifying soils.

Where the tratment goal is expanded to include > 30% reduction of dissolved copper and > 60% removal
of dissolved zinc, the facility options common to both the Sensitive Lake Protection menu and the
Enhanced Basic WQ menu should meet this goal as well as the laketiprogoal of 50% removal of

annual average total phosphorous.

Target Surfaces

Facilitiesin Sensitive Lake WQ Treatment Areagnust mitigate (either directly or in effect) the runoff
from the following target surfaces within thieeshold discharge arefor which the facility is required:

1. New PGlISthat isnot fully dispersedoer the Criteria for Fully Dispersed Surfaces in Core
Requirement #3, arot farmland disperseds specified in Appendix C. For individual lots within
residential subdivision projects, the extenhefv PGISshall be assumed based on expected driveway
size as approved by ECD.

2. New PGPS&hat isnot fully dispersedand from which there will be a concentrated surface discharge in
a natural channel or manade conveyance system from #iie, or not farmland disperseds
specified in Appendix C. For individual lots within residential subdivision projects, the extestvof
pervious surfaceshall be assumed to be the entire lot area, except the assumed impervious portion as
specified in Chapter 3 and any portion in which native conditions are preserved by covenant, tract, or
easemeniNote: where the runoff frotarget FGPSis separated from the runoff fralarget PGIS the

25 phosphorus concentrations of between 0.10 and 0.50 mg/L are considered typical of Seattle area runoff\WeabteQuality
Thresholds Decision paper,” King County Surface Water Management Division, April 1994).

26 |n seriesmeans that the entire treatment water volume flows from one facility to the other in turn.
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Basic WQ menu may be used in place of the Sensitive Lake Protection menu for treatment of runoff
from thetarget PGP see the areapecific exceptions at the end of this subsection).

3. Existing impervious surfaceadded since January 8, 2001 thatasfully dispersedpr not farmland
disperseds specified in Appendix C, and not yet mitigated wi@itg-approved water quality
facility or flow control BMP.Note: January 8, 2001 is théfective date of the ESA 4(d) Rule for
Puget Sound Chinook salmon.

4. Replaced PGIS thais not fully dispersedpor not farmland disperseés specified in Appendix C, on
a nonrredevelopment project.

5. Replaced PGIShat isnot fully dispersedon atransportation redevelopment projeirt which new
impervious surfacas 5,000 square feet or more and totals 50% or more of the existing impervious
surface within the project limits.

6. Replaced PGIShat isnot fully dispersedor not farmland disperseds specified in Appendix C,
on aparcel redevelopment projedh which the total of new plugplaced impervious surface
5,000 square feet or more and whose valuation of proposed improvements (including interior
improvements and excluding required matign improvements) exceeds 50% of the assessed value
of: (a) the existing site improvements on commercial or industrial projects or (b) the existing site
improvements on other projectghichever applies.

Exceptions
The following exceptions apply onig Sensitive Lake WQ Treatment Areas

1. TheBasic WQ menumay be used in place of tisensitive Lake Protection mendor treatment of
runoff that is infiltrated according to the standards in Section 5.2. This exceptiuot gllowed
where infiltrating into soils that do not meet the groundwater protection standards described in Section
5.2.] if within onequartermile of a phosphorous sensitive receiving water or a tributary to that
receiving water.

2. Application of theEnhanced Basic WQ menuas specified above for certain land uses may be
waived for treatment of any runoff that is infiltrated according to the standards in Sectfén 5.2
facility from the Sensitive Lake Protection menu is still required unless that negunitdas been
reduced to the Basic WQ menu by another exceptidn} exception is not allowed where infiltrating
into soils that do not meet the groundwater protection standards described in SectjainvatRid
onequartermile of a fresh water dagnated for adatic life use or that has an existing aquatic life use

3. Application of theEnhanced Basic WQ mentas specified above for certain land uses may be
waived for treatment of any runoff that is discharged, via afisbrbearing conveyance systeail
the way to the ordinary high water mark of a stream with a mean annual flow of 1,000 cfs or more (at
the discharge point of the conveyance system) or a lake that is 300 acres @Al&ag#ity from the
Sensitive Lake Protection menu is still reqd unless that requirement has been reduced to the Basic
WQ menu by another exceptiohis exception is not applicablhere the receiving water is
impaired for metalper Section 1.2.2.1: Downstream Analysis, and 1.2.2.1.2: Downstream Water
Quality Poblems Requiring Special Attention, Metals Problem (Type 4).

4. TheEnhanced Basic WQ menuas specified above for treating runoff from a commercial land use
may be waivedA facility from the Sensitive Lake Protection menu is still required unless that
requrement has been reduced to the Basic WQ menu by another exciéatilonf) the following
criteria are met:
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1.2.8.2

a) No leachable metals (e.g., galvanized metals) are currently used or proposed to be used in areas of
thesiteexposed to the weather, AND

b) A covenant is recorded that prohibits future such use of leachable metalssiteekposed to
the weather (use the covenant in Reference Secitigh BND

c) Less than 50% of the runoff draining to the proposed water quality facility is from any #nea of
sitecomprised of one or both of the following land uses:

1 Commercial land use with an expected ADT of 100 or more vehicles per 1,000 square feet of
gross building area.
1 Commercial land use involved with vehicle repair, maintenance, or sales.

TheBasic WQ menumay be used for treatment of any runoff fretarget PGPSthat is treated
separately from the runoff frotarget PGIS.

The facility requirement as appliedtirget PGPSmay be waived altogether for agricultural

projectif there is @arm management planfor agricultural uses per KCC 21A.24 and KCC 16.82, or
for other land uses if city review staff approvdarascape management plghMP) that controls
solids, pesticides, fertilizers, and other erodible or leachable materials leaviiig the

The facility requirement as appliedreplaced PGISmay be waived if the City has adopted a plan
and implementation schedule for fulfilling this requirement usagjonal facilities.

Note: If a lake management plan has been prepared and adoptezhhyaldditional treatment and/or
other water quality measures may be required as specified in the plan and pursuant to Special
Requirement #1, Section 1.3.1.

WATER QUALITY IMPLEMENTATION REQUIREMENTS

Water qudity fadlitiesshdl be deignedandimplemented in accadancewith thefoll owing requremerts,
allowances, andfl exible compliance povisions:

A.

Methods of Analysis and Design
Water quality treatment facilities shall be analyzed and designed as detailed in Chapter 6.
Siting of Treatment Facilities

Required water quality facilities shall be located so as to treat the runoff fréangattsurfaces, exapt
as dl owed béow under'Treament Trades" and"Untreaed Dischages.”

Any other onsite or offsite runoff draining to a proposed treatment water quality facility must be
treated whether it is fromtarget pollution-generating surfaceor notandregadless of whether
therunoff has dreadybeentreaed byandherfadlity. Thefadlity must besizedfor dl

flows/volumes etering thefadlity. This is because treatment effectiveness is determined in part by
the total volume of runoff entering the facility.

Treatment of Pervious Surfaces

Pollutiorrgenerating pervious surfaces subject to Core Requirement #8 need only be treated using the
Basic WQ menu. Itis also possible for the facility requirement to be waived if there is a good faith
agreement with city review staff to approve a landscape management plan that controls solids,
pesticides, and fertilizers leaving the site.

Treatment Trades

Therunoff fromtarget padlution-gene ating surfacesmay bereleased urireaedif an exsting non
targeted pdlution-geneating surface of equivalent size and pollutant characteristics lying within the

City of Kent Surface Water Design Manual 1-62 July 2022



SECTION 1.2 CORE REQUIREMENTS

same watershed or stream reach tributary area is treated on the project site. Such substitution is
subject taall of the followingrestrictions:

1. The exsting nontargeted pll ution-geneating surfaceis notcurrertly being treated by any phase
of the proposed project, is not subject to NPDES or other permit requirements, and is not under a
compliance order or other regulatory action,

2. 2. The existing notargeted pollution generating surface that is treated for purposediué
treatment trade must be documented and tracked dity review staff Documentation
should clarify that future redevelopment of the existing Aangeted, treated area used for
the treatment trade will incur additional water quality treatment requirentgiif the
redevelopment exceeds Core Requirement 8 thresholds. Any additional water quality
treatment triggered by redevelopment of the ndargeted, treated area must be achieved
by implementing an additional treatment trade.

3. The proposal is reviewed aagproved by city review staff.
E. Untreated Discharges

If sitetopographic constraints are such that runoff feorarget pal ution-generating surfacemust
be pumped to be treated by tleguredwater quality facility, then city review staff may allow the
areabds runoff to be r albféthafellendngaomditioneacetmetd, pr ovi d

1. Treatment of the constrained area by filter strip, biofiltration, or a linear sand filter is not feasible,
and atreatment trade as described above is not possible.

The untreated target surface is less than 5,000 square femt plius redaced PGIS.

3. Any target PGPSwithin the area to be released untreated shall be addressedavittseape
management plarfLMP), which must be submitted to and approved by city review staff. The
LMP applies to the entire site and all drainage area tributary to the site within one or more
contiguous parcels under the same ownership or documented legal control.

F. Use of Experimental Water Quality Facilities

Water qudity facilities other than those identified in Chapter 6 are allowed on an experimental basis if

it can be demonstrated they are likely to meet the pollutant removal goal for the applicable receiving
water. Use of ath facilities requires an experimental design adjustment to be approved by Kent
according to Section 1.4, #fAAdjustment Process.
to provide pretreatment for filter BMPs or as the second WQ facility in treeHagility Treatment

Train option. Applications will be reviewed on a césecase basis. For an experimental or

proprietary BMP to be approved, it must be approved for use through the Washington Department of
Ecologybébs TAPE Progr am.

G. Owner Responsibility for Water Quality

Regardless of the means by which a property owner chooses to meet the water quality requirements of
this manua whether a water quality facility, a train of facilities, a treatment trade, or an

experimental water quality édity o it is ultimately the responsibility of the property owner to ensure

that runoff from theisite does not create water quality problems or degrade downstream beneficial
uses. ltis also ultimately the responsibility of the property owner to efsurthé discharge from

their property is not in violation of State and Federal laws.
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1.2.9 CORE REQUIREMENT #9: FLOW CONTROL BMPS

All proposed projects, including redevelopment projects, must provide onsite flow control BMPs to
mitigate the impacts aftorm and surface water runoff generated by new impervious surface, new pervious
surface, existing impervious surfaces, and replaced impervious surface targeted for mitigation as specified
in the following sections. Flow control BMPs must be selectechpptied according to the basic
requirements, procedures, and provisions detailed in this section and the design specifications for each
BMP in Appendix C, Section C.2.

Flow control BMPs are methods andlesignsfor dspersing, infiltr ating, or dherwise reduéng or
preverting developmert-relatedincreasesin rundf at or nearthe sourcesof those increases. Flow cortrol
BMPsindude, butare notlimitedto, preservation and ge ofnative vegetated surfacesto fully disperse
rundf; use of dherpervioussurfacesto dsperse rundf; roof donvnspout infiltr ation; permeable pavemerts;
bioretertion; limitedinfiltr ation systems; andredudion of developmentfoatprint.

Intent: To providemitigaion of hydrologic impads thatis notpassble/pradical to mitigate with aflow
cortrol fadlity. Suchimpadsindudeincreasesin runoff volumes andlashiness anddeaeasesin
groundvater rechage. Increased rundf volume andflashiness leadsto higher ad more varialle stream
velodties atow flows andmore frequentwvater level flucdtudionsin streans andwetlands. This cawses
wash-outandstrandng of ajudic spedes, dgal scourand washoutof organic matter, loss of vegeation
diversity and haliat qudity, and dsruption of cuesfor spawning, egghaching, andmigration.
Deaeaed goundvater rechagereduces water supdy for humnan wse andsummer base flows in streams,
whichis aiticalto water temperature, salmonid use of small er streams, andthe halitat qudity of
mainstreamside channés and wetlands sedfor spavning, reaing, andfl ood refuge. Flow cortrol
BMPs seekto reducerundf volumes andlashiness andincrease groundvater rechage byredudéng
imperviousness and making wse ofthe pevious pationsof devéopment sitesto maximizeinfiltration
andretertion of stormwater orsite. Thus, the goalisto apply flow cortrol BMPs to newimpervious
surfaces, newpervioussurfaces, redacedimpervious surfaces, andexisting impervioussurfaces aded
sinceJanuay 8, 2001(effedive dde ofthe ESA 4(d) Rule for Puget SoundChinook salmon) to the
maximum extentfeasible withoutcausing floodng or @osionimpads.

- EXEMPTION FROM CORE REQUIREMENT #9

Thereis asingle exemption fromtheflow control BMP provisions ofCore Requirement#9:

1. BascExemption
A proposed pojectis exenpt if it medsthefollowing aiteria:

a) Lessthan 2,006quae feetof newplusrepdaced impervioussurfacewill be aeaed, AND

b) Lessthan 7,00Gquae feetof land dsturbing adivity will occu.

1.2.9.1 FLOW CONTROL BMP REQUIREMENTS OVERVIEW

Projeds thatare subjectto Core Requirement#9 must apply flow cortrol BMPsto dthersupdementthe
flow mitigaion provided byrequredflow cortrol fadlities or povide flow mitigaion where flow
control fadliti es ae notrequred. All suchflow cortrol BMPs are ddailedin Appendx C of this
manua. Flow cortrol BMPs must beimplemented pertherequremerts and appoachdetailedin
Sections 1.2.9.2nd

1.2.9.3bdow for individuallots andsubdvisions orroadimprovementprojeds, respedively. As
describedwithin Setions 12.9.2and 12.9.3,there ae two methods ofsatisfying the FCBMP
requremert: (1) appi caion of BMPs to the maximum extentfeasible wsing lists spedfi ¢ to the

project locdion, size, andmpervious coerage;or (2) using acontinuousrundf modelto
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demonstrate canpliancewith the Low ImpactDevelopment(LID) Paformance $andad, described
bdow.

Target surfaces

Target surfaces for application of Céequirement #9 (FCBMPs) include new impervious surfaces, new
pervious surfaces, replaced impervious surfaces, and any existing impervious surfaces added on or after
January 8, 2001 (the effective datd t he Endanger ed Spssuedgysheféderal it ak
government to protect Puget Sound Chinook salmon) not already mitigated with an approved FCBMP or
flow control facility.

Projects that trigger Core Requirement #9 by disturbing 7,000 square feet or more of land, but where

new plus replacenipervious is less than 2,000 square feet, may consider basic dispersion as an equal
choice for treating the target impervious surfaces alongside full infiltration, limited infiltration,

bioretention, and permeable pavement FCBMPs. These projects azquitgd to meet the minimum

BMP i mpl ementation requirements described in ASM
Requirements, o (Requirement #5 on both lists), a
#6. Any impervioussurfaceserved byaninfil tration fadlity designedin accordancewith theflow

cortrol fadlity requrement(Sedion 1.2.3.}, thefadli ty implemertation requremerts (Sedion

1.23.2), and the deign aiteriafor infiltr ation fadliti es(Sedion 52) is exenpt from the flow cortrol

BMPs requrement.

Anyimpervious or pevioussurfaceserved bythefarmland dspersion BMP déailedin Appendx C,
SedionC.2.5,is exempt fromtheflow cortrol BMPs requiremert. Note thatnewpervious aeasthatare
farmland dspersed ae still requredto canply with KCC 16.82100(F) and(G) asrequiredto protect
the soil moisture hdding capaity.

Projeds orthreshold dischage aeas of pojeds qudifying as exmpt fromthe flow control fadlity
regurementusing the DirectDischage Exemptionin acordancewith Set¢ion1.23.1 do nothave to
achevetheLow ImpactDevdopment(LID) paformancestandad (describedbdow), nor corsider
bioretertion, pemeable paremert, andfull dispersion. However, the soil moisture hdding capaity of
new penioussurfaceson thase projeds (or pations of pojects) must be gotededin accadancewith
Kent Grading Standards and (G). Kent City Code Chapter Fa07nfiltr ation as d&iledin Appendx C,
Sedion C.2.2, Basic Dispersion per Appendix C, Section C.2.4,and peforated pipe mnnedion as
detailedin Appendx C, Setion C.2.11 must beimplementedfor rodfs, if feasible; andBasic Dispersion
perAppendx C, Section C.2.4must beimplemertedfor aherimpervioussurfaces, if feasible.

A. Low Impact Devdopment Performance Standard
TheLID Performance $ardard is ddined agoll ows:

For thetargetsurfacessubjectto Core Requrement#9, Sormwater dschargesshall match
devéoped dschargedurationsto pre-devdopeddurationsfor therange ofpre-devdopeddischarge
ratesfrom8% of the 2year peak flowto 50%o0f the 2year peak flow. Asaime historic site
condtionsasthe gedevéoped condion.

Projedsthatare eitherrequired or opto demonstrate canpliancewith theLID Performance
Standad wsing a cotinuousrundf modelmust protectthe soil moisture capaity of new
perviousin accaodancewith Kent Grading Standards and Kent City Code Chapter 15.07

Projeds thatare required oroptto modelcompliancewith theLID Performance $andard are still
subjectto meding appicade aeaspedfic flow cortrol requirements as deerminedin Core
Requirement#3 (Sedion 1.2.3.

Note thatwhendemonstrating canpliancewith theLID Paformance $andad, flow control BMPs
are modded exflicitly, utili zing design infiltr ation ratesas déermined andselededper Section
5.2.1.However, whenmodding flow cortrol fadli ty sizing, water qudity fadlity sizing, andthe
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peakflow excepionsfromthe aeaspedfi c flow corirol fadli ty requirementin Sedions 1.2.3.1A,
B, and C, these BMPs ae notmodded expicitly, butmay use modding aedts as dowed and
subjectto thelimitations decribedin Section 1.29.4andTable 1.29.A. FCBMPsusedto
demonstrate canpliancewith the LID Performance $andad must meettheimplementation
requirements describedin Setion 1.29.4.

B. Implementation
Three kinds ofimplementation for the FCBMP requirementare describedin this sedion asfoll ows:

1. For non-subdivision projects making improvements on anindividual site/lot,
implemertation ofthis requrementshdl bein accodancewith the "Individual Lot BMP
Requremens" in Setion
1.2.9.2 which spedfy theseledion of BMPs andhe esxtent of ther apgicaion onthesite/lot.
Thisrequredimplementation offlow control BMPs must ocaur as pat of the proposed poject
and povisionsmust be madefor thar future maintenance aspedfi edin Set¢ion 12.92. As
dlowedin Sedions 1.23 and1.28, credits for the apficaion offlow cortrol BMPsperTalde
1.2.9A may be wsedto redwe the size of arequredflow cortrol fadli ty, reducethe size of a
water quality fadlity, qudify for afl ow cortrol fadlity excepion or kypass oftargetsurfaces,
or reducethetargetsurfacessubjectto flow cortrol or water qudity fadlity requremerts.

2. For subdivision projeds, implemertation of flow control BMPs for associated pat
infrastructure improvemerns (e.g, roads, sidewalks) shdl be done peBedion 12.9.4andmust
occur conctrertly andas pat of the proposed poject, while BMPs assdatedwith the
individuallot improvemenrts may bedelayed uriil corstruction onthelots. As dlowed
in Sedions 12.3 and 1.2.8 credtsfor the apftication offlow control BMPsperTale 1.2.9A.
may be wsedto reducethe size of arequiredfl ow cortrol fadlity, reducethe size of awater
qudity fadlity, qudify for aflow cortrol fadli ty excepion or kypass oftargetsurfaces, or
reducethe targetsurfacessubjectto flow cortrol or water qudity facility requremerts. To use
these aedts, flow cortrol BMPs must beimplemented as pd of the poposed pojectand
provisionsmust be madefor ther future maintenance aspedfi edin Setion 1.2.94. For
subdvision projeds popcsing to take cedt for future implementation of BMPs onindividual
lots, provisionsmust be madeto asaure their implementation asspedfiedin Setion 1.29.4.

3. For road improvement projeds, implemertation offlow cortrol BMPs must occur agart of
the popaosed projed. Asalowedin Setions 1.23 and1.28, credits for the apficaion of flow
control BMPsperTade 12.9A may be wsedto redwce thesize of arequiredflow cortrol
fadlity, reducethesizeof awater quality fadlity, qudify for aflow cortrol fadli ty excepion or
bypass oftargetsurfaces, orreducethetargetsurfacessubjectto flow cortrol or water qudity
fadlity requremerts. To usethese aedts, flow cortrol BMPs must beimplemented as pé of
the popacsed pojectand provisionsmust be madefor thar future maintenance aspedfiedin
Sedion 1.29.4.

Theinformation presertedin this sedionis agarized agollows:

A Sedion 1.29.2,fIndividual Lot BMP Requirementso
fiSmall Lot BMP Reqguremerts,0 Sed¢ion 1.2.92.1
fLarge Lot BMP Requirements,0 Set¢ion 1.2.92.2
filmplemertation Requrements for Individual Lot BMPs,0 Sed¢ion 1.2.92.4

A Sedion 1.29.3, "Subdvision andRoadlmprovementProjeds BMP Reguiremerts’
fiSmall Subdvision andUrban Subdivision Projeds BMP Requiremerts0 Sedion
1.2.9.3.1ASmall RoadImprovementand UrbanRoadImprovement Projeds BMP

Requiremerts 0
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1.2.9.2

1.2.9.2.1

Sedion 1.29.3.2
A Sedion 1.29.4,fiRequremerts for Use of BMP Creditsd
fiUse of Credts bySubdvision Projeds,0 Sedion 12.9.41
fiUse of Credits by Projectswithin Rights-of-Way," Secton 1.2.9

INDIVIDUAL LOT BMP REQUIREMENTS

For projeds onindividualsites/lots, flow cortrol BMPs must be seleded and aplpedaccading to the
individuallot BMP requiremenrtsin this sedion. For pupases of apfying flow cortrol BMPsto
individualsites/lots, two categaies ofrequrements have beenstalishedbasedon the size ofsite/lot
subjectto improvemerts by the pojed andthe exent of impervioussurface ceerageresulting from
the pojectonthesite/lot. These categaies ofrequremerts ae asfoll ows:

A Small Lot BMP Requiremerts (for sites/lots <22,000square feet)
A LargeLot BMP Requrements (for siteslots (22,000square fee)

Flow cortrol BMPs must be apfiedin the aderof preference ad to the exentspedfi edfor the cdegay
of individuallot requremerts appi calde to the poposedprojectas dacribedin thefollowing
subsedions. Note: for lots aeaedby a pevioussubdvision, some or all of these requirements may have
been addessdby flow control BMPs installed onthelots orwithin common aeas, trads, or roadright-
of- way. In some cases, thetypeof BMPs requiredfor a subdivision lot have d eadybeen established by
arecadedcoverant onthelot. See &ction 1.29.4for more informationon pre-installed or pe-
determinedBMPs in subdvision.

SMALL LOT BMP REQUIREMENTS

IF the poposed pojectis onasite/lot smaller than 22000 square fed, THEN flow control BMPs
must beapgied aspedfi edin therequremens béow OR the projectmust demonstrate canpliance
with theLID Performance $andad (describedin Section 1.29.1.B, p. 1-62) using an appoved
continuousrundf modd. Projeds onsmall lots aetypicdly single family residertial improvemens
(e.g., hanes, oubuildings, ec.) butcould be asmall commercial developmert.

1. Thefessibility and apficahblity of full dispersion as d&iledin Appendix C, Se¢ion C.2.1must
be evdluaedfor dl targetimpervioussurfaces. If feasible and appicalle, full dispersion must
beimplemerted as p# of the poposed pojed. Typicdly, small lot full dispersionwill be
apgicabe ory in subdvisionswhere enougtorest waspreservedby trad, easemert, or
covenantto meetthe minimum requrements for full dispersionin Appendx C, SetionC.2.11.

2. Wherefull dispersion oftargetimperviousroof aeasis notfeasible or apficalde, orwill catse
floodng or @osionimpads, thefeasibility and appcablity of full infiltration as desiledin
Appendix C, Section C.2.2must be evaluated (note, thiswill requre a soilsrepat for the site/l ot).
If feasible and aplpcale, full infilt ration of roof runoff must beimplemented as pa of the
propcsed pojed.

3. All targetimpervioussurfaces notitigated by Requremens 1 and? abwe, must be mitigatedto
the maximum extentfeasible uising oneor more BMPs from thefollowing list. Use of agivenBMP
issubjectto evaluaion ofitsfeasibility and apficalility asdetailedin Appendx C. Feasible BMPs
are requredto beimplemerted. The BMPslisted béow may belocaed anywhere onthe site/lot
subjectto thelimitations and dgign spedfi caionsfor eaclBMP. These BMPsmust be
implemerted as pd of the popaosed projed.
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A Full Infiltration perAppendix C, Section C.2.2, orperSedion 5.2 whicheveris appicade
A LimitedInfiltration perAppendx C, Sed¢ionC.2.3
A Bioretention perAppendix C, Section C.2.6,sizedasfoll ows:

o Rainfal regon S@Tac 10 andless: Intill soils, provide horetertion volume baed on
0.6inches of guivaentstorage defh; in outwash soil s rovide horetertion volume
based on0.1inches of guivaentsiorage defh,

o Rainfall regonsgrederthan $aTac1.0:Intill soils, provide boretertion volume
based on 0.8nches of guivalentstorage defh; in outwash soils, provide
bioretertion vdume baed on M4 inches okquvaentstorage defh,

A Permeable Pavement perAppendx C, Sedion C.2.7

4. All targetimpervioussurfaces nomitigaedby Requremens 1,2 and 3 dove, must bemitigaedto
themaximum extentfeasible wsing the Basic DispersionBMP describedbelow. Use of Basic
Dispeasionis subjectto evaluation ofits feasibili ty and appcahlity as désiledin Appendx C.
Feasible BMPs ae requiredto beimplemerted. Basic Dispersion BMPsmay belocaed aiywhere
onthesite/lot subjectto thelimitations and d&ign spedfi caions dtedin Appendix C. The BMP
must beimplemented as pd of the poposed pojed.

A Basic Dispersion per Appendix C, Sedion C.2.4

5. BMPsmust beimplemented, atminimum, for animpervious aea @ualto atleast 10% of the site/lot
for site/lot sizes upto 11,0 squar e feetandatleast 20% of the site/lot for site/lot sizes béween
11,000and 22,000 square fee. OR oneor more BMPs fromthefollowing list are requredto be
implemertedto achieve canpliance.These BMPs must beimplemented as pé of the poposed
projed.

A ReducedImpervious SurfaceCredit perAppendix C, Sedion C.2.9
A Native Growth Retertion Credit per Appendx C, Sedion C.2.10

6. Thesoil moisture hdding capadty of new pervioussurfacesmust be potededin accordancewith
Kent Grading StandardsmdKent City Code Chapter 15.0Rent Grading Standardequre thatthe
duff layer or naive topsoil beretainedto the maximum extentpradicade. KCC 15.07requiressoil
amendnentto mitigae for lost moisture hdding cgadty where canpadion orremoval of some or
all of the duf layer or unddying topsoil has occtred. The spedfi cationsfor canpost for soil
amendnentcan befoundin Reference11-C.

7. Anypropcsed canedion ofroof dovnspouts to thelocal drainagesystem must bevia a
perforated pipe canedion asdeailedin Appendx C, SectionC.2.11.

1.2.9.2.2 LARGE LOT BMP REQUIREMENTS

IF the poposed pojectis onasite/lot thatis 22,000square feet or larger, THEN flow control BMPs
must be gplied asspedfi edin therequremens bdow OR the projectmust demonstrate canpliance
with theLID Performance $andad (describedin Setion1.29.1.B, p. 1- 62) using an appoved
cortinuousrundf modd.

1. Thefeasibility and appcaklity of full dispersion as dé¢giledin Appendix C, Section C.2.1must be
evaluaedfor dl targetimpervioussurfaces. If feasible and aplpcalde for anysuchsurface,then
full dispersion must be apfiedto thatsurface andmplemerted as pa of the propcsed projed.
Typicdly, full dispersionwill be apficalde orly onthelargest sites/lots where there may be enough
forest area availalle within athreshold discharge aea to meetthe 15%ratio of fully dspersed
impervious aeato native vegtatedsurface

City of Kent Surface Water Design Manual 1-68 July 2022



SECTION 1.2 CORE REQUIREMENTS

2. Wheefull dispersion oftargetimperviousroof aeasis notfeasible or apficalde, orwill caise
floodng or eosionimpads, thefeasibility and apficallity of full infilt ration of roof runoff must
be evaluaedin accodancewith Appendx C, Sedion C.2.2,0r Setion 52, whicheveris appicalde
based onthe type of pojed.2” If feasible and aplpcalde, full infiltration ofroof rundf must be
implemerted as pd of the poposed pojed.

3. All targetimpervioussurfaces notnitigated by Requremens 1 and? abwe, must be mitigatedto
themaximum extentfeasible uising oneor more BMPs from thefollowing list. Use of agivenBMP
issubjectto evaludion ofitsfeasibility and apficallity asdetailedin Appendx C. Feasible BMPs
are requredto beimplemerted. The BMPslisted béow may belocaed anywhere onthe site/lot
subjectto thelimitations and dgign spedfi caionsfor eaclBMP. These BMPsmust be
implemerted as pd of the poposed projed.

Full Infilt ration per SetionC.2.2, or perSedion 52, whicheveris apgicalle
Limited Infilt ration perAppendx C, SedionC.2.3
Bioretention perAppendix C, Section C.2.6,sizedasfoll ows:

o0 Rainfal regon SeiTac 10 andless: Intill soils, provide boretertion volume
based on 0.G6nches of guivalentstorage defh; in outwash soil s provide
bioretertion volume baed on0.1inches of guivalentstorage deth

o Rainfal redonsgredaerthan $aTac1.0:Intill soils, provide horetertion
volume baed on 0.8nches of guivaentstorage deth; in outwash soils,
provide horetertion vdume baed on 4 inches okquvaentsiorage defh,

Permeale Pavement perAppendx C, SedionC.2.7

4. All targetimpervioussurfaces nomitigaedby Reqguremens 1,2 and 3 dove, must be mitigaedto
the maximum extentfeasible wsing the Basic DispersionBMP describedbelow. Use of Basic
Dispesionis subjectto evaluation ofits feasibili ty and app caklity as désiledin Appendx C.
Feasible BMPs ae requiredto beimplemerted. Basic Dispersion BMPsmay belocded alywhere
onthesite/lot subjectthelimitations and dgign spedfi caions dtedin Appendx C. TheBMP must
beimplemerted as pd of the popcsed pojed.

Basic Dispersion per Appendix C, SedionC.2.4

5. BMPsmust beimplemented, atminimum, for imperviousarea anourts ddined agollows. For
projeds thatwil | result in animpervioussurface coerage orthe buldale portion ofthe site/lot
of
less than 494, flow control BMPs must be apfiedto 50% of targetimpervioussurfaces. For
projeds thatwill result in animpervioussurface coerage45-65% onthebuildalde pation of the
site/lot, flow cortrol BMPs must be gpliedto 50% oftargetimpervioussurfacesredued by 1.5%
for each 1%of impevioussurface coerage abwe 45%(e g. impervious coerage of 55%esultsin
areqgurementof FCBMPs appliedto 35%of targetimpervioussurfaces). For projeds thatwill
result in animpervioussurface coerage gederthan 65%on the bul dabe portion ofthe site/lot,

27 For projects subject to Simplified Drainage Review, and for any single family resdential projed subject to Full Drainage Reviewthe
design requrements and specifications in Appendx C, Sedion C.2.2 may be used for evduation ard design of full infiltration on
individud lots. For al other projeds, full infiltration must be evduated ard designed in accordarce with the infiltration facility
standard inSedion 5.2.
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flow cortrol BMPs must be aptiedto 20%of thetargetimpervioussurfaces oto animpervious

area equato atleast 10% ofthesite/lot, whicheverisless The buldale portion ofthesite/lotis
thetotal area ofthesite/lot minus

anycritical areas andninus200ft. bufer aeasfroma steepslopehazad, landslide hazard area, or
erosion hazard area. If these minimum areas & notmitigaed sing feasible BMPsfrom
Requremerts 1, 2, 3and4 above, oneor more BMPs from thefollowing list are requredto be
implemertedto achieve compliance.These BMPs must beimplemerted as pe of the gopased
projed.

ReducedImpervious Surface Credit perAppendx C, SedionC.2.9
Native Growth Retention Credit per Appendx C, Sed¢ionC.2.10

6. Thesoil moisture hdding @padty of new pervioussurfacesmust be potededin accordancewith
Kent Grading StandardsmdKent City Code Chapter 15.0Rent Grading Standaraequire thatthe
duff layer or naive topsoil beretainedto the maximum extentpradicalde. KCC 15.07requiressoil
amendnentto mitigae for lost moisture hdding cgadty where canpadion orremoval of some or
al of the duf layer or unddying topsoil has occtred. The anendnentmust take pace béveen
May 1 andOctober 1.Thespedfi caionsfor canpost for soil amendmentcan befoundin Reference
11-C.

7. Anypropcsed canedion ofroof dovnspouts to the dainagesystem must bevia aperforated
pipe connetion as dé¢ailedin Appendx C, Sed¢ionC.2.11.

1.2.9.2.3IMPLEMENTA TION REQUIREMENTS FOR INDIVIDUAL LOT BMPS

Theflow control BMPs requiredin Setions 1.29.2 above must beimplementedin accadancewith
thefollowing requrements:

1. Implementation Responsibility. All flow cortrol BMPsrequredfor thesite/lot must be
implemerted (installed) by the apficantaspart of the poposed pojectuniess theyhave
drealy implemented as pd of asubdivision projectthatcreaedthelot per Setion 1.2.94.

2. Maintenance Responsibility. Maintenance of dl requredflow cortrol BMPsis theresporsibili ty
of the awner ofthesite/lot served bythese BMPs. Theresponsibili ty for such maintenancenust be
clealy assgnedto the curentandfuture avners of thesite/lot through afidedaration of stormwater
facility maintenance covenaras decribedin Requrement3 bdow.

2 Dedaration of Stormwater Facility Maintenance Covenant To ersure future maintenance of
flow cortrol BMPs and dlow for City inspedion of BMPs, adedaration of stormwater facility
maintenance a@nantmust berecadedfor eactsite/lot thatcortainsflow cortrol BMPs. A draft
of the poposed cavenantmust bereviewed and apmvedby city review staffprior to recading. All
reguredcovenans must berecaded pior to final corstruction gproval for the popaosed pojed.
The stormwatefacility maintenance covenant can be obtained on the COK website or from plan
review staff, andis designed to acheve thefollowing:

a) Providenoticeto future avners ofthe presenceof flow control BMPs onthelot and the
resporsibili ty of the avnerto retain, uphdd, andprotectthe flow cortrol BMP devices,
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fedures, pahways, limits, andrestrictions.

b) Indude as aexhibit, arecordale vasionz2s of thefollowing dainageplaninformation:

A Theflow control BMP site plan showing dl developedsurfaces(impervious and
pervious) andthelocaion and dmersions offlow cortrol BMP devices, fedures,
flowpaths (if apdicalle), andlimits of ndive gowth retertion aeas(if apdicalle). This
plan(s) must beto scde andindude site topographyin accedancewith the spedfi calions
for such gansin Appendix C, Section C.4.2. Also indicae anyareaswhere City accesis
exduded(see paagaph3.d béow). Note: DPER maywaivethis dement if, for exanple,
theonly flow corrol BMP proposedis alimit onimpervioussurface (reducedootprint).

A Theflow control BMP design and maintenancedetail s for eachflow cortrol BMP per
Appendix C, Section C.4.3. Thisindudes aiagam(if applicalde) of eactilow control
BMP device orfeaure andwrittenmaintenance andpgration instructions andestrictions
for each deice,fedure, flowpah (if apdicalle), naive gowth retertion aea(if
apgicalde) andimpervioussurface caerage(if apdicalde). SeeReference M for prepaed
8-1/2 0 x Indintenancenstruction sheds.

Asaire theexhibits ae carectly cross-referencedn the detaration of covenant(the
site danistypicdly Exhibit A andthedesign/maintenance deils ae typicadly Exhibit
B).

¢) Regurethateachflow control BMP be @erated andmaintained atthe owner's expense
in accadarce with the abee exhibit.

d) Grantthe City ofKentor its succesor theright to enter the propaty atreasonable timesfor
purpases ofinspeding theflow cortrol BMPs ando perform any corredive maintenance,
repar, restoration, ormitigaionwork ontheflow cortrol BMPs thathas nobeen peformedby
the poperty ownerwithin areasonable time setby the City of Kent and to chagethepropety
ownerforthe cat of anymaintenancerepair, restoration, ormitigaionwork peformed by the
City of Kent

Therightto entertypicdly appliesto the etire popety, butoccaiondly exempis aeas on
the poperty ageed upon byhe City to be extudedfromaccess Such aeasare to beshown
onthesite dan decribedabove.

e) Prohibit anymodification or removal of flow cortrol BMPs withoutwritten appoval fromthe
City of Kent In caseswhere the modifi cation orremoval is done nder aCity of Kent
development pemit, theappoval must be obtainedfrom city review staffanda corenantmust
berecadedto reflectthe darges. In dl other caes, the gproval must be oliainedfrom city
review staff and acovenantmust berecadedto refl ectthe chages. Approval will be garted
only if equivalentprotedionin terms ofhydrologic paformanceis providedby othermears.

4. Timing of Implementation. All requredflow control BMPs must beinstlled pior to final
inspedion appoval of corstructedimprovemens. For BMPs thatrely onvegdation, the
vegdation must be parted andstartingto grow prior to final corstruction appoval.

28 Recordable version means one that meets Kent's "Standard Formatting Requirements for Recording Documents" pursuant to RCW
36.18.010 and 65.04.045, available onlinatgt://your.kingcounty.gov/recelec/records/docs/formatting_requirements. frdim the
King County Recorder's Office. These requirements include specifications for such things as pageZizel®' or smaller), font
size (at least-®oint), and rargin width (1" on all sides of every page if there is a standard cover sheet).
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5. Acoceptancestandards. Flow cortrol BMPs may beinspeded duing and/or following corstruction.
Approval of the mnstructedBMPs will bebased onverifi caion thatthe materials and pacement
appeato meetthe spedfi cations andhatthe BMPs appearto fundion as dsigned. Onsite
observationsmay be wsedto verify thatmaterials ae asspedfi ed andmaterial recepts checkd.
Performancemay be evaluated bya site visit while it israining or bytestingwith a buckebf water or
gardenhose to check parementpermeabili ty or proper conneton to BMP devices/fedures, €c.

6. Drainage oncerns. If city review staffdeerminesthatthereis a poertial for drainageimpads to
a neghbaing popeaty, then addi onalmeasuresmay berequred. Some flow corntrol BMPs may
not be apppriate in catain situaions, andwill notbe dlowed bycity review stafiwhere they may
cause drainage problems.

7. Geaechnical concerns. A gedechrical enginee, engineaing gedogist, or city review staff
contractedjedogist must evaluae and apmve flow cortrol BMPsthatare propcsed: (A) onslopes
steemr than 158%6; (B) within asetbackfromthetop ofslope egal to thetotal vertical height of the
slope aeathatis steeperthan 15%4; or (C) within 200feetof asteepslopehazard area, erosion
hazard area, or landslide hazard area. In addtion, city review staffmay requrereviewby a
gedechncal engineer oengineging gedogist of anypropcsed BMP thatinfiltr ates, disperses, or
direds overflow adacentto ortowards asteepslope haard area, erosion hazard area, or landslide
hazard area. City review staffmay also requre some projedsto route flows davn or aound such
slopesusing nonpeforated ppes. Same flow cortrol BMPs may not be appopriate for these
locaions, andwill notbe dlowed bycity review staffwhere flows may catse gosion problems.

8. Sewagesystemconcerns. If city review staffdeterminesthatthereis a peertial corfli ct between
onsite @wagesystems andflow cortrol BMPs, additionalmeasuresmay berequred. Sane
projeds may neecto route flows pat onsite sewagesystems wsing nan-peaforated ppes. Also,
some flow cortrol BMPs may not be appopriate for these sites, andwill notbe dlowedwhere
sewage systems may beimpaded.

1.2.9.3 SUBDIVISION AND ROAD IMPROVEMENT PROJECTS BMP
REQUIREMENTS

For subdvision androadimprovementprojeds, flow control BMPs must be selededand goplied
accading to the subdvision androadimprovement projects BMP requirementsin this sedion. For
purpases ofgpplying flow control BMPs to these projeds, two categaies ofrequirements have been
estaldished baed on the size of site/lot subjectto improvements andby the poject. These cdegaies
of requiremerts ae asfollows:

A Subdivision Projects BMP Requiremerts
A RoadImprovement Projeds BMP Requirements

Flow cortrol BMPs must be apfiedin the aderof preference ad to the exentspedfi edfor the
caegay of requiremerts apfticabe to the popaosed projectas deaibedin thefoll owing subsections.

1.2.9.3.1 SUBDIVISION PROJECTS BMP REQUIREMENTS

IF the popaosed pojectis asubdivision project, THEN How cortrol BMPs for patinfrastucture
improvemerts (e.g, road andsidewalk etc.) ofthese projeds shdl meettherequremenrts describedin
Setion1.29.3.2bdow fo r RodtdlmprovementProjectBMP Requremerts.0 Implemenrtation of flow
cortrol BMPs requredfor/on theindividuallots ofthe subdvision may be déerred uril a pemit is
obtainedfor construction oneachlot andistherefore optiond. However, if the apfi cantwishesto
implementor make govision for implementation of BMPs for thelot improvemerts as pat of the
subdvision projectfor puposes ofrecaving BMP modding aedts, theindividuallot BMP requiremerts
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describedin Section 1.29.2 andimplemertation requremerts for subdvision projeds described Sction
1.2.9.41 must be met

1.2.9.3.2 ROAD IMPROVEMENT PROJECTS BMP REQUIREMENTS

IF the poposed pojectis aroad improvement project, THEN flow cortrol BMPsmust be gplied as
spedfi edin therequiremerts bdow.

1. Thefessibility and apficallity of full dispersion as d&iledin Appendix C, Se¢ion C.2.1must
be evaluaedfor dl targetimpervioussurfaces. If feasible and appicalde, full dispersion must be
implemerted as pd of the poposed pojed. Typicdly, small lot full dispersionwill be
apdicalde orly in subdvisionswhere enougHorest waspreservedby trad, easemert, or
covenantto meetthe minimum requremerts for full dispersionin Appendx C, Se¢ionC.2.11.

2. All targetimpervioussurfaces notmitigated by Requrement1 abwe, must be mitigatedto the
maximum extentfeasible using oneor more BMPs fromthefollowinglist. Use of agivenBMP is
subjectto evaluation ofitsfeasibility and app cakli ty asdetailedin Appendx C. Infeasible BMPs
are notrequredto beimplemerted. TheBMPslisted elow may belocaed arywhere onthe
site/lot subjectto thelimitations and dgign spedfi caiionsfor eah BMP. These BMPs must be
implemerted as pé of the poposed poject.

A Full Infiltration per Setion C.2.2, or perSedion 52, whicheveris apficalle
A Limited Infiltration perAppendx C, SetionC.2.3
A Bioretention perAppendix C, Section C.2.6, sizedasfoll ows:

0 Rainfall regon SeTac 10 andless: Intill soils, provide boretertion volume baed on
0.6inches of guivalentstorage defh; in outwash soil s rovide horetertion volume
based on0.1linches of guivalentstorage deph,

0 Rainfall regonsgrederthan $aTac1.0:Intill soils, provide boreterntion volume
based on 0.8nches of guivaentstorage deth; in outwash soils, provide horetertion
volume baed on ™ inches okquvaentstorage defh,

A Permeable Pavement perAppendx C, Sedion C.2.7

3. All targetimpeavioussurfaces nomitigaed by Requrements 1and?2 abae, must be mitigated to
the maximum extent feasible wsing the Basic Dispearsion BMP described bdow. Use of Basic
Dispesion is subject to evaluaion of its feasibility and appcablity as désiled in Appendx C.
Infeasible BMPs ae notrequred to be implemented. Basic Dispersion BMPs may be locaed
anywhere onthe site/lot subjectto the limitations and dgign spedfi cations dted in Appendx C.
TheBMPsmust beimplemented as pa of the poposed pojed.

A Basic Dispersion per Appendix C, Sedion C.2.4

4. The soil moisture holding capacity méw pervious surfacesnust be protected in accordance with
Kent Grading Standards and Kent City Code Chapter 15.07. Kent Grading Stardandsthat
the duff layer or native topsoil be retained to the maximum egtawticable. KCC 15.07 requires
soil amendment to mitigate for lost moisture holding capacity where compaction or removal of
some or all of the duff layer or underlying topsoil has occuitbd.anendnentmust take pace
betweenMay 1 andOctober 1.The spedfi cationsfor canpast for soil amendnentcan befoundin
Reference11-C.

1.2.94 REQUIREMENTS FOR USE OF BMP CREDITS

Projeds thatimplementflow cortrol BMPs, whetherreqguired or opiond, may use theflow cortrol
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BMP aedts describedin this sedion subjectto theimplemertationrequremertsin Set¢ion 1.2.9.24
(for IndividualLots), Secdion 1.2.94.1 below (for Stbdivision Projeds), andSedion 1.2.9.42 bdow
(for Right of Way Projeds).

Two kinds ofcredts ae availabe. First, any impervioussurfaceserved bya flow cortrol BMP that
meds the deign spedfi cdionsfor thatBMP in Appendx C may bemodded adndicatedin Talle
1.2.9A (bdow). Suchcredts may be wsedin thefollowing situations:

1. To canpute pcst-development rundf time serieswhensizing requredflow cortrol faciliti es.

2. To canpute patdevelopment 100-year peakl ows when &sessing anyof the peakflow
excepionsfromthe aea-spedfi c flow control fadlity requrementin Setions 1.23.1.A, B, and C.

3. To canpute patdevelopment rundf time serieswhensizing requredflow rate based water
qudity fadliti es(e.g, bioswales) andto re-chaaderize pst developedlandtypeswhensizing
volume baedwater qudity fadlities(e.g, wetponds, wetvauts).

Use of aedits for water qudity fadlity sizing as dscribed abweislimitedto BMPsthatare treaing
flows davnstreamfrom the BMP and tributary to arequredwater qudity fadlity.

Secom, anyimpervious or nomaive pevioussurfacethatisfully dispersedperthefull
dispersion aiteriain Sedion 1.2.32.Cisnot corsidered atargetsurface ofthe aeaspedfic
flow cortrol fadlity requrement(Sedion 1.2.31) or the aeaspedfi c water qudity fadlity
requrement(Sedion 1.2.81)
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TABLE 1.2.9A FLOW CONTROL BMPFACILITY SIZING CREDITS®

Flow Control BMP Type

Facility Sizing Credit

Full dispersion

Modé fully dispesed suface as foreg®

Full infiltration®

Subtract impeavious areatha is fully infiltrated

Limited infiltration

Modd tributary impervious suface as 90% impervious, 10% grass

Badc dispesion

Modd dispersed impevious surface as 90% impevious 10% grass

Farmland dispersion

Dispasal areas are considered nontargeted for flow cortrol.
Dispesed areas on sites with farm maregemert plans are considered non
targeted for water quality treament

Bioretention

Modd tributary impervious suface as 90% impervious, 10% grass

Permeable pavement (unlined with no
undedrain)

Modd permeable pavemert area as 50% impeavious, 50% gras

Gras®ed modular grid pavement

Modd modular grid paverment as dl grass

Rainwater harvesting

Credit only allowed viaand as specified in an approved drainage adjustmert tha
details conditions of use.

Redricted footprint

Modd footprint as restricted

Wheel strip driveways

Modd credited area as 50% impeavious 50% grass

Minimum disturbance foundation

Modd foundition area as 50% impervious, 50% grass

Open grid decking over pervious area

Modd ded area as 50% impervious 50% grass

Native growth retention credit

Modd mitigated impeavious area as 50% impeavious, 50% gras

Perforated pipe connection

None

Notes

@ Thes credits do not apply when determining eligibility for exempgions from Core Requiremert #3, Core Requrement #8, or
exceptions from the flow cortrol or water qudity facili ty requirements unless otherwise noted in the exempion or exception.
Explicit modding of BMP infiltration for facility sizing is not alowed. When applying modeling credits for flow cortrol facility
sizing, infiltrative BMPstributary to the facility that are included in the modeling scenaio (including the permeable pavement
element with areareduced to 50% impevious areafraction, or other BMPs(e.g., bioretertion, trenches drywells) treating upgream
rundf) must have the infil tration option turned off during the flow routing analysis for facility sizing to avoid doulde-courting the
BMP infiltration benefit. Alternatively, the permealie pavement BMP with infiltration turned off may be represented by an
impevious area land use element of equivalert area

@ surface shall be modeled using the sal type found at that location on the site.

@ For any project subjed to Simplified Drainage Review, and for ary single family resdertial project subject to Directed Full or Large
Project Drainage Review, the design requiremerts and specificaionsin Apperdix C, Sedion C.2.2 may be used for design of full
infiltration on individual lots. For all other projects, including ary project where full infiltration is proposed to se've more than one lot
full infiltration must be designed in accordance with infiltration facility standadsin Section 5.2.
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1.2.9.4.1 USE OF CREDITS BY SUBDIVISION PROJECTS

If a proposed pojectis asubdivision projed,2 implemertation offlow control BMPs for plat
infrastructure improvemens (e.g, road,sidewalk, or ahernonlotimprovemens) isrequred comurrent
with thesubdvisionimprovemerts. Implemenation offlow cortrol BMPs ontheindividuallots ofthe
subdvision may be déerred uriil a pemit is oldainedfor corstruction on @ch lot andis therefore
optional as pa of thesubdvision pojed.

In arderto recave the modding aedts (noted abee) for flow control BMPs requiredfor pat
infrastructure improvemens (e.g, road,sidewalk, or athernonlot improvemens), andor for individual
lot BMPswhere the apficanteleds to implementor make povision for implemertation ofindividuallot
BMPs aspat of the subdivision projed, thefoll owing requiremerts must be metdepenihg onwhere the
BMPs aelocded onthesite.

A. Subdivision Implementation of BMPswithin Road Right-of-Way

These aeflow control BMPsinstalledwithin puldic or givate roadright-of-way as pat of the
corstruction of streetand dainageimprovemerts for the subdvision. To receve aedt for these
BMPs, the subdvision grojectmust meetall of thefollowing requremens:

1.
2.

TheBMPs must serve impervioussurfacelocaed oy within theroadright-of-way.

TheBMPs must be shown on the site improvement plans submittedwith the engneeing
plansfor the popcsedprojectasspedfiedin Setion 23.1.2.

If theroadright-of-way will be maintainedby the City of Kentthe BMPs must be appoved bythe
City of KentDepartment of Public Works Operatidhsough aroad varianceprior to engneaing
plan appoval.

If theroadright-of-way will be pivately maintained, povision must be madefor future
maintenanceof the BMPsin accadancewith Core Requirement#6, Sedion 1.2.6.As
spedfi edin Core Requrement#6, the City olKentwill assume maintenance osuchBMPsin
certain cases.

If the City of Kentwill be aauming maintenance othe BMPs, the BMPs must comply with the
drainagefadlity finandal guaranteeand liabilit y requirementsin Core Requirement#7,
Sedion 1.2.7.

B. Subdivision Implementation of BMPswithin Dedicated Tracts

These ae flow control BMPs installed on or asdated with the feaures (e.g., forest) of
common aeatrads dedcaed bythe subdvision. SuchBMPsmay serve future improvemerts
on lots, conmon aeaimprovemerts, or roadright-of-way improvemerts. To recave aedt for
these BMPs, the subdvision rojectmust meetall of thefoll owing requremerts:

1. TheBMPsmust beshown on the siteimprovement planssubmittedwith the engneeing
plansfor the poposedprojectasspedfiedin Setion 23.1.2.

2. Provision must be madefor future maintenanceof theBMPs in accadancewith Core
Requirement#6, Setion 1.2.6. Whenmaintenance byhe City ofKentis spedfied byCore
Requrement#6, the City of Kenwill assume maintenance oBMP devices(e.g, dispersion

29 For purpases of apdying flow control BMPs, the term subdvision or subdvision projed refers to any project tha is ashort plat, plat,
or binding site plan.
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trencha) thatare within atract dedcatedto the City for drainage puposes. The City of Kentwill
notasaime maintenanceof BMP deviceslocaedin canmon areas dettatedfor purpasesother
thanjust drainage(e.g., play aress, paks, ec.). Where theCity of Kentmaintenances spedfi ed

by Core 6,the City will assume maintenancdor FCBMP vegetated flow pathsthatare within an
easementthatallows for inspedion andmaintenance byhe City. The City of Kent naintenance of
these vegdated flow pathswill belimitedto ther FCBMP functiondity. All othermaintenance
shdl remain theresporsibili ty of the avner(s).

3. BMPsto bemaintained bythe City of Kentin accadancewith Core Requrement#6 must
comply with the dainagefadlity finandal guarantee and liabilit y requirementsin Core
Requirement#7, Setion 1.27.

4. If theBMPsinstalledwithin a dedcaedtractsatisfy some or dl of the BMP requremerts
forindividuallots per Seiton 1.2.9.2then anote must be gaced orthe recorded
documents for the subdvision indicéing those lots for which BMPs have been govided.

C. Subdivision Implementation of BMPson Individual L ots

These aeflow control BMPsinstalled on asubdvision's propcsed|ots aspart of thesubdvision
projed. For exanple, the subdvision developermay electto pre-install some or al of theflow
cortrol BMPsrequred bytheindividuallot BMP requiremertsin Set¢ion 1.2.92. Toreceve
credts for these BMPs, the subdvision projectmust meetall of thefollowing requremerts:

1. Theflow cortrol BMPs must beinstalled andmplemerted in accadancewith theindividuallot
BMPrequremertsin Se¢ion 1.29.2. Thisindudesrecading adedaration of covenantand
grant of eassement for eacHot with BMPs asspedfi edin Implementation Requrement3 of
Section 1.2.92.4.1f not al of therequredBMPsare installed on dot aspart of the subdvision
projed, languagenust beindudedin the covenantnatifying thefuture lot owner of adidtional
requredBMPs.

2. BMPsto beinstaled onindividuallots as pe of thesubdvision projectmust be shown on
thesite improvement planssubmittedwith the engneeing plans for the poposed projectas
spedfiedin Setion 2.31.2.

D. Subdivision Future Implementation of BMPson Individual L ots

These ae flow control BMPs stipulatedto beinstalled onsome or dl of asubdvision's propcsed
lots bya detaration of covenantrecadedfor eah suchlot. Toreeive aedtsfor these BMPs, the
subdvision pojectmust meetall of thefoll owing requremerts:

1. Demonstrate through alot-spedfic asessnentthatthe flow cortrol BMPs stipulated for each
lot are feasible and applicable according to the individual lot BMP requrements in Sedtion
1.2.9.2andthe BMP design spedfi caionsin Appendx C. This lot-spedfi ¢ assessnent must
beindudedin the TIR submitted with engneeaing plansfor the subdvision. The asessment
shdl indude anysoils repats, cdculations, or aher information necesry to select and
propely apdy BMPs.

2. Recad adedaration of covenant and grant of easement for eachlot stipulating the type or
types ofBMP béng propaosedfor credit. This cosenantmust be asspedfiedin Implemertation
Requirement3 of Setion 12.9.24, exceptas follows:

a) TheFCBMP site pan(s) may bewaived depenithg on the BMPs poposed ormay be
concepud, showing orly the information necesary to stipulate thetype ortypes ofBMP
being popsedfor credt. For exanple, if theBMP isfull dispersion, the appoximate
locaion of future impervioussurface andhelimits ofthe"naive vegeatedfl owpath
segment” (seeAppendx C, Setion C.2.1) must beshown. If theBMP isfull infiltr ation,
the appoximate locaion of future impervioussurface,septic drain field (if apdicale), and
infiltr ation devicesmust beshown. For dl otherBMPs, the"design andmaintenance

City of Kent Surface Water Design Manual 1-77 July 2022



SECTION 1.2 CORE REQUIREMENTS

details" (seeltem b bdow) for each pppasedBMP perAppendx C may be suffi cientas
determinedby city review staff

b) TheFCBMP design and maintenance deails must indudethe dmensions of d
proposed devices, feaures, andflowpaths, expesed asunit amounts persquae foot of
impervioussurfaceserved or as a peertage ofthelot size orimpervioussurface ceded.

¢) Thenaticeto future lot owners must indicae thatthey are responsible to install thefl ow
cortrol BMP orBMPsstipulatedfor thelot prior to finalinspedion appoval of
corstructedlot improvements. Alternaive BMPs thatprovide euivaentperformance
may be poposed atthetime of pemit apgicaionfor propcsedlot improvemens. In any
case, arevised cavenantwil | needto berecadedto refl ectthefinalappoved BMPs ad
site improvementplan(s).

3. If singlefamily residertial lots are beéng aeated, anote must be paced ortherecorded
documerts for the subdvisionindicaing thefoll owing:

"Single family residences ad atherimprovemens corstructed onthelots aeaed bythis
subdvision must implementthe flow cortrol best managenentpradices(BMPs) stipulatedin
the dainage pandedaration of covenantand gant of easementrecadedfor eachlot.
Compliancewith this stipulation must be addessedin the small projectdrainage pansubmitted
for drainagereviewwhen appcaionis madefor asingle family residertial building pemit for
thelot."

4. If commercial lots are béng aeaed, anote must be gaced ontherecorded documents
for thesubdvisionindicaingthefollowing:

"Improvemernts corstructed onthelots aeaed bythis subdvision must implementthe flow
cortrol best managenentpradices(BMPs) stipulatedin the dainageplan detaration of
covenant and @ntof easementrecadedfor eachot. Compliancewith this stipulation must be
addessdin the engneaing planssubmittedfor drainagereview when appcaionis madefor a
permit to makeimprovemertsto thelot."

5. If abinding site danis beéng aeaed, anote must be gaced ontherecorded documents
for thesubdvisionindicaingthefollowing:

"Improvements corstructed onthelots aeaed bythis kinding site danmust implementtheflow
cortrol best managenentpradices(BMPs) stipulatedin the dainageplan detaration of
covenant and @ntof easementrecadedfor eachot. Compliancewith this stipulation must be
addessdin the engneeing planssubmittedfor drainagereviewwhen appcdionis madefor a
permit to makeimprovemensto thelot.”

1.2.9.4.2 USE OF CREDITS BY PROJECTS WITHIN RIGHT -OF-WAY

If a proposed pojectislocaed pimarily within an etaldished pultic or givate right-of-way,
implementation offlow cortrol BMPsis asrequired perSedion 1.29.3. To receive aedt for
these BMPs, theprojectmust meetall of thefoll owing requremerts:

1. TheBMPsmust serve impervioussurfacelocaedonly within theright-of-way.

2. If theright-of-way isroad right-of-way thatwil| be maintained bythe City of KenttheBMPs
must be appoved bythe City of Kent Department of Public Works Operatitmsugharoad
varianceprior to engneging danappoval.

3. If theright-of-way will be pivately maintained, povision must be madefor future maintenanceof
theBMPsin accadancewith Core Requirement#6, Setion 1.2.6. As spedfiedin Core
Requrement #6,the City of Kentwill assume maintenance ofuchBMPsin cetain cases.

4. If the City of Kentwill be aaming maintenance othe BMPs, the BMPs must comply with the
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drainagefadlity finandal guaranteeand liabilit y requirementsin Core Requirement#7, Setion
1.2.
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1.3 SPECIAL REQUIREMENTS

This section details the following five special drainage requirements which may apply to the proposed
project depending on its location site-specific characteristics:

1 Special Requement #1: Other Adopted Ar&pecific Requirements, Section 1.3.1
Special Requirement #EloodHazad AreaDelinedion, Section 1.3.2
Special Requirement #3: Flood Protection Facilities, Section 1.3.3

1
1
1 Special Requirement #4. Source Control, Section 1.3.4
il

Special Requirement #5: Oil Control, Section 1.3.5

1.3.1 SPECIAL REQUIREMENT #1: OTHER ADOPTED
AREA-SPECIFIC REQUIREMENTS

Other adopted arespecific regulations may be adopted and inchudiditional requirements that have a
more direct bearing on the drainage design of a proposed project. An example is a basin plan or lake
management plan that is adopted by the City.

1 Basin Plans (BPs)The City may adopt basin plans to provide for¢beprehensive assessment of
resources and to accommodate growth while controlling adverse impacts to the environment. A basin
plan may recommend specific land uses, regional capital projects, and special drainage requirements
for future development withithe basin area it covers.

1 Master Drainage Plans (MDPs)MDPs are comprehensive drainage plans prepared for urban
planned developments (UPDs) or other large, complex projects (described in Section 1.1.2.5). Projects
covered by a MDP must meet aagopted requirements specific to that plan.

1 Salmon Conservation Plans (SCPsBalmon conservation plans are comprehensive, ecosystem
based plans intended to identify and assess the means to protect and restore salmon habitat through
mechanisms such asbitat improvements, regulations, incentives, BMPs, land acquisition, and public
education activities. These plans are developed in collaboration with other jurisdictions within a water
resource inventory area (WRIA) designated by the state under WAGODAR0 and spanning
several basins or subbasins.

1 Flood Hazard Management Plan (FHMPs)The King County Flood Hazard Management Plan and
related updates is a regional plan prepared in accordance with RCW 86.12.200 and is a functional
element of the King Qmty Comprehensive Plan for the purpose of reducing flood risks. It includes
(1) policies to guide floodplain land use and flood risk reduction activities; (2) geographically based
descriptions of hazards and associated strategic vision; (3) progranogad ggcommendations,
including capital improvement projects, maintenance, relocation and elevation of homes, flood
warning improvements, and river planning activities; and (4) implementation priorities for program
and project recommendations. The FHMBpslated every 5 years.

A Lake Management Plans (LMPs)The City may adopt lake management plans to provide for
comprehensive assessment of resources and to accommodate growth while controlling adverse
impacts from nutrient loading to selected lakes. A faemagement plan may recommend nutrient
control through special drainage and source control requirements for proposed projects within the area
it covers.
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Threshold Requirement
IF a proposed project is in a basin plan or lake THEN the proposed project shall comply with
management plané the drainage requirements of the basin plan

or management plan, respectively.

Application of this Requirement

The drainage requirements of adopted -@@ecific regulations such as basin plans shadidpdied in

addition to the drainage requirements of this manual unless otherwise specified in the adopted regulation.
Where conflicts occur between the two, the drainage requirements of the adoptgzkaifgaregulation

shall supersede those in thisnmal.

Examples of drainage requirements found in other adoptedpeedic regulations include the following:
*  More or less stringent flow control

*  More extensive water quality controls

*  Forest retention requirements

* Infiltration restrictions

*  Groundwater recharge provisions

*  Discharge to a constructed regional flow control or conveyance facility.

1.3.2 SPECIAL REQUIREMENT #2: FLOOD HAZARD AREA
DELINEATION

Flood hazard areasre composd of the 10&/ear floodplain, zeroise flood fringe, zeraise floodway,
FEMA floodway, and channel migration zones as described in KCC 21A.24. If a proposed project
contains or is adjacent tdflaod hazard areas determined biconomic andCommunity Development
this special requirement requires the project to determine those components that are applicable and
delineate them on the project's site improvement plans and recorded maps.

Floodplains and floodways are subjecintondation during extreme events. The-@@r floodplains are
delineated to minimize flooding impacts to new development and to prevent aggravation of existing
flooding problems by new development. Regulations and restrictions concerning develophiera wit
100year floodplain are found in Chapter 14.09 of the Kent City Code.

The following requirements relate to mapping of the floodplain/floodway angesatory storage
requirements.

Threshold Requirement

IF a proposed project contains oajacent to a THEN the 100year floodplain boundaries (and
stream, lake, wetland, or closed depression, or if floodway, if available or if improvements are
other Kent regulations require study of flood proposed within the 10@ear floodplainbased
hazards . . . on an approved flood hazard study (described

below) shall be delineated on the site
improvement plans and profiles, and on any final
subdivision maps prepared for the proposed
project.
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IF a proposed project proposes to fill within a THEN the development must provide offsetting
FEMA designated floodplain that is outside of the storage for 100% of the paevelopment
floodway (also known as the floodway fringe) floodway fringe storage capacity that was

provided on the property that is to filked.

Application of this Requirement

If an approved flood hazard study exists, then it may be used as the basis for delineating the floodplain and
floodway boundaries provided the study was prepared in a manner consistent with this maoiinrand

Kent flood hazard regulations. If an approved flood hazard study does not exist, then one shall be
prepared based on the requirements described in

Projects proposing to fill or alter tfi®odplain and/or floodway must prepare a flood hazard study that
analyzes and documents the effect of the proposedagpeneht and mitigating measures.
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1.3.3 SPECIAL REQUIREMENT #3: FLOOD PROTECTION
FACILITIES

Developing sites protected by levees, revetments, or berms requires a high level of confidence in their
structural integrity and performance. Proper analysis, design, and construction is necessary to protect
against the potentially catastrophic consegasificuch facilities should fail.

Threshold Requirement

IF a proposed project either: .
. o THEN theapgicantshdl denonstrate
1 contains or is adjacent to a stream that has ar  that theflood protectionfacility, as

existing flood protection facility (such as a detemined byalicersedprofessional

levee, revetment, or berm), OR enginee, conformswith siting,
 proposes to construct a new or to modify an structural stalility, ervironmentd, and

existing flood protection facility . . . al otherrelevantstandadscitedin the

followingreguations anddocuments:

A WashingtonStatelntegrated
SreambaniProtection Guiddines,

A Corpsof Engineas Manualfor
Design andCorstructionof Levees
(EM 1110-2-1913),

A Kcc14.09and

A Special Requrement#1 (specifically
the King County Flood Hazard
ManagenentPlan)

AND, floodcontdnmentleveesshdl
meet orexceedthe professional
engineging standadssummarizedin
FEMA National FloodInsurance
mappngregulaions(44 CFR,
subsection65.10)or FEMA 6 snayAis
andMappng Proceduresfor non
AccredtedLeveeSystems.

Application of this Requirement

Conformancewith therequrements listed abee shdl be addessedin the Technical Information
Repat submittedwith the pojed’'s engneeing dans(see Setion 2.3.11).

Conformance &o requiresthatcertain eassement requirements (outlinedin Set¢ion4.1) bemetin
orderto dlow City accessto thefadlity. If the poposed pojectcontains anexisting City of Kentflood
protedion fadlity or propcsesto rely on aCity of Kentflood gotedion fadlity, the apfi cantshdl
provide an esementto the City of Kentcorsisentwith theriver potedion eaementrequiremerts
outlinedin Sedion 4.1.
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1.3.4 SPECIAL REQUIREMENT #4: SOURCE CONTROLS

Water quality source controls prevent rainfall and runoff water from coming into contact with pollutants,
thereby reducing the likelihood that pollutants will enter public waterways and violate water quality
standards. King County prepare&t@rmwater Pbution Control Manualffor citizens, businesses, and
industries to identify and implement source controls for activities that often pollute water bodies. Kent
provides advice on source control implementation upon request. The City may, however, require
mandatory source controls at any time through formal code enforcement if complaints or studies reveal
water quality violations or problems.

Threshold Requirement

IF a proposed project is either: THEN the project must provide water quality
source controls applicable to the proposed project
in accordance with thi€ing County Stormwater
Pollution Control Manual

1 acommercial, industrial, or multifamily site
development, OR

i1 aredevelopment project proposing
improvements to an existing commercial,
industrial, multifamily site . . .

Application of this Requirement

When applicabl@erthe Sormwater Pollution Preveriion Manud, structural source control measures,

such as car wash pads or dumpster area roofing, stegidbedto the ettire site cortaining the gpoposed

projed, notjust the projectsite. If the apficantis atenant or leseefor orly a pation of the site, city

review staffmaylimit the etire site apdication of structural source controls to ony thatportion ofthe site

occuped orleased bythe apficart. All apgicale structural source control measures such as covering

storage piles with plastic or isolating areas where pollutants are used or stored, are to be implemented after
occupancy and need not be addressed during the plan review process. All commercial and industrial
projects (irrespective ofze) undergoing drainage review are required to implement applicable source
controls.

ActivitiesThat May Result In Structural Improvements

There aea number of ativitiesthatmay requre structures andor spedfi ¢ drainageconfigurationsin
orderto protectstormwater and maintain canpliancewith city code. Roof structures, wheelwashes,
cementpads, shutoff valves, containmentberms andindoormop sinks ae dl examples ofthingsthat
needto bein place pior to commendngthe ativity. These may requre bulding pemits and cher
approvals rior to corstuction.

Below are some highlightedadivities andhe numbered BMP activity shedsin the Sormwater Pollution
Prevertion Manualthatprovide more desail:

Commercial Compostin
Structural improvements. paved canposting andstoragepads, leaché#e cal edion system, lined

cadledion pond, wheel wash system
A A-24 Commercial Composting

Fueling of equpment and vehicles
Structural improvements. Patland cenentpads, roofs, spill cortrol devices, trench dains,

oil/w ater sepaators

A A-17 Fuding Operations
A A-48 Older Fuding Operations
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Horsestables
Structural improvements. Wash racks onnededto santary sewer orsepaate infiltr ation aea,
manue corainmentareas

A A- 35 Livesiock

Processingand Stockpiling ofsand or gravel
Structural improvements. Wheelwash systemandtrad-out cortrol, cach basin inserts

A A-41 Wheel Wash System

Painting, Finishing, & Coating of Vehicles& Equipment
Structural improvements. Permitted, entosed pant boaths

A A-22 Painting, Finishing, & Coding ofVehicles, Produds, & Equipment
Restaurants and food trucks
Structural improvements. Indoor sinksfor matandrackwashing andmop andwastewater dsposal.

A A-8 Storage ofSdid and Food Wastes
A A-12 Cleaning of Cooking Equipment

A A-39 Roof Vents and Fugitive Emissions

Outdoor storage oferodible materials, e.q.compost bark. sand. etc.

Structural improvemens. Wheelwash systemandtrad-out cortrol, beems, cortainmentaress,
covering, cdch basin inserts

A A-41 Wheel Wash and Tire Bath Track-Out Control

Outdoor storage orprocessng of galvanized materials

Structural improvemerts. Rodfs or dher covering, stormwater cdledion andtreament system
A A-21 Manuacturing and Post-Processing of Metal Produds

Storage ofliquid materials

Structural improvements. Secondgy cortainmert, roofed structures, spill control devices

A A-2 Storage ofLiquid Materialsin Sationay Tanks
A A-3 Storage ofAny Liquid Materials in Portale Containers

Utility Corridor Maintenance

Structural improvemens. Roadstalli zaion

A A-45 Maintenaice ofPulic & Private Utility Corridors & Fadlities

Washing of cars, trucksand eguipment (not just commercial car washes)

Structural improvements. Dedcatedwash pads, sewer connedion, holding tanks, catch basin inserts
A A-13 Vehclewashing

WoodTredment & Preservin

Structural improvements. Paved, comained ad coveredstorage angrocessing aeas

A A-23 Wood Treatment& Preserving
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1.3.5 SPECIAL REQUIREMENT #5: OIL CONTROL

Projects proposing to develop or redeveldpg-use sitemust provide oil controls in addition to any
other water quality controls required by this manual. Sitelstypically generate high concentrations
of oil due to high traffic turnover, esite vehicle or heavyor stationay equipmentuse, some bisiness
opeations, e.g, auomotive recycling, or the frequent transfer lofuid paroleumor coalderivative
produds..

A high-use site is any one of the following:

* A commercial or industrial site subject to an expected average daily traffic (ADT)expuedtto or
greater than 100 vehicles per 1,000 square feet of gross building area, OR

* A commercial or industrial site subject to petroleum storage and transfer in excess of 1,500 gallons per
year, not including routinely delivered heating oil, OR

* A commecial or industrial site subject to use, storage, or maintenance of a fleet of 25 or more diesel
vehicles that are over 10 tons gross weight (trucks, buses, trains, heavy equipment, etc.), OR

*  Aroad intersection with a measure ADT count of 25,000 vehiclesore on the main roadway and
15,000 vehicles or more on any intersection roadway, excluding project proposing primarily
pedestrian or bicycle use improvements.

The oil control requirement for highse sites applies to all sites that generate ¢ogicentrations of oil,
regardless of whether the project creates new impervious surface or makes site improvements to an
existing highuse site. The traffic threshold identified focuses on vehicle turnover per square foot of
building area (trip generatipmather than ADT alone. This is because oil leakage is greatest when engines
are idling or cooling. In general, alhy parking areas are not intended to be captured by these thresholds
except for diesel vehicles, which tend to leak oil more thardmesel vehicles. The petroleum storage

and transfer stipulation is intended to address regular transfer operations such as service stations, not
occasional filling of heating oil tanks.

Threshold Requirement

IF a proposed project either: THEN the project must treat runoff from the
highruse portion of theite using oil control
treatment options from the Highlse menu
(described below and detailed in Chapter 6).

1 develops a site that will have higlse site
characteristics (defined above), OR

7 is a redevelopment project proposing
$100,000 or more of improvements to an
existing highuse site.

9 is aredevelopment projedhat results in new
plus replaced pollution genating impervious
surfaces of 5,000 square feet or more or new
pollution generating pervious surfaces of ¥
acre or more improvements to an existing
highuse siteé

High-Use Menu

High-use oil control options are selected to capture and detain oil and associated pollutants. The goal of
treatment is to have no visible sheen in runoff leaving the facility, or to have less than 10 mg/L total
petroleum hydrocarbons (TPH), dependindtmfadlity option tsed Oil control options include

facilities that are small, handle only a limitedbutary area, and require frequent maintenance, as well as
facilities that treat larger areas and generally have less frequent maintenance needs. Facility choices
include catch basin inserts, linear sand filters, and oil/water separators. See Chapter Bicdiaspityg

choices and design details.
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Application of this Requirement

For high-use sitegocated within a larger commercial center, only the impervious surface associated with
the highuse portion of thsiteis subject to treatment requirements. dfrenon parking for multiple
businesses is provided, treatment shall be applied to the number of parking stalls required forube high
business only. However, if the treatment collection area also receives runoff from other areas, the water
quality faciity must be sized to treat all water passing through it.

High-use roadway intersections shall tregintersedionitself, plus lanes where vehicles accumulate
during the signal cycle, including all lanes, from the beginning of théulefpocket (see Figure
1.3.5.A below). If no lefturn pocket exists, the treatable area shall begin at a distariéeaftfrom
the stop line. If runoff from the intersection drains to more than two collection areas that do not
combine within the interséon, treatment may be limited to any two of the collection ar€is.

cortrol fadliti esshdl be deignedfor dl flows tributary to the al cortrol fadlity induding flow from
othewise exenpt areasthat ae notbypassed aoundthefadli ty.

Note: For oil control facilities to be located in public road rghtvay and maintained by Kent, only
coalescing plate or baffle oil/water separators shall be used unless otherwise approved by an
adjustmentCatch basin inserts are notallowedfor oil control.

Methods of Analysis

The traffic threshold for the Higblse menu shall be estimated using information ffoip Generation
published by the Institute of Transportation Engineers, or from a traffic study prepared by a professional
engineer otransportation specialist with experience in traffic estimation.

FIGURE 1.3.5A TREATABLE AREAS FOR HIGH -USE ROAD INTERSECTIONS
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1.4 ADJUSTMENT PROCESS

For proposed projects subject to drainage review by city review staff, this process is provided for the
occasions when a project proponent desires to vary from one of the core or special requirements, or any
other specific requirement or standard contained in this manual. Proposed adjustments should be approved
prior to final permit approval, but they mag bccepted up to the time Kent approves final construction or
accepts drainage facilities for maintenance.

Types of Adjustments

To facilitate the adjustment process and timely review of adjustment proposals, the following types of
adjustments are provided:

*  Standard Adjustments: These are adjustments of the standards and requirements contained in the
following chapters and section§this manual:
* Chapter 1, "Drainage Review and Requirements"
* Chapter 2, "Drainage Plan Submittal"
* Chapter 3, "Hydrologic Analysis and Design"
* Chapter 4, "Conveyance System Analysis and Design"
* Chapter 5, "Flow Control Design"
* Chapter 6, "WateQuality Design"
* Appendix A, "Maintenance Requirements for Flow Control, Conveyance, and WQ Facilities"
* Appendix B, "Master Drainage Plans."
* Appendix C, AiSimplified Drainage Requirement .
* Appendi x D, ACoRsktrutctitoownPSéve mvadber St andar d:

Requests for standard adjustments will be accepted only for permits pending approval or approved
permits that have not yet expired.

*  Experimental Design Adjustments:This type of adjustment is used for proposiregv designs or
methods that are not covered in this manual, that are not ungijtesdpecific, and thatequire
additional informatiorto establish functional equivalence.

*  Blanket Adjustments: This type of adjustment may be established by thel@ised on approval of
any of the abovwenentioned adjustments. Blanket adjustments are usually based on previously
approved adjustments that can be applied routinely or globally to all projects where appropriate.
Blanket adjustments are also used to effi@icior changes or corrections to manual design
requirements or to add new designs and methodologies to this nEmeral.is no application process
for establishing blanket adjustments because they are initiated solely by the City.

1.4.1 ADJUSTMENT AUTHORITY

The Economic and Community Development Department shall have full authority to approve or deny all
types of adjustments for any proposed project subject to drainage review by city review staff.

14.2 CRITERIA FOR GRANTING ADJUSTMENTS

Adjustments to the requimgents in this manual may be granted provided that granting the adjustment will
achieve the following:
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1. Produce a compensating or comparable result that is in the public interest, AND

2. Meet the objectives of safety, function, appearance, environmental otectd maintainability
based on sound engineering judgment.

Granting any adjustment that would be in conflict with the requirements of any other Kent department will
require review and concurrence with that department.

Crit eria Excegtion

If it canbe denonstratedthatmeding the abee aiteriafor produdnga canpersating or
comparalle result will deny reasonable wse of a poperty, appoval of the agustmentwill requre an
adustmentcriteria excepion to beapprovedby the Economic and Community Development
Director (whoeveris appovingthe agustmert). An adustmentthatrequres a dteria excefion
may be gantedfollowing legalpuldic ndice ofthe agustmentrequest, the dredor's proposed
dedsion ontherequest, andawrittenfinding offactthat docunerts the foll owing:

1. There ae spedal physical circumstances or coritions dfeding the popety suchthatstrict
apicaion ofthe aiteriafor produdng a canpersating or comparale result would depive the
apicantof dl ressonalle use ofthe pacel of land in question, and eery effort has beemadeto
find aedive ways to meettheintentof therequrementfor which the aglustmentis sougtt, AND

2. Grartingtheadjustmentfor theindividualpropety in questionwill notcreae asignificant
adverse impactto pubic hedth, welfare, water qudity, and poperties davnstreamor neaby,
AND

3. The aqlustmentrequresthebest pradicade dternative for achieving the spirit andintentof
theregurementin question.

In addtion, thewrittenfinding offactmust indudethefollowing information:
A The curent (pre-projea) use ofthesite.

A How applicaion oftherequrementfor which an aglstrentis béng requested deriesreasonabie
use ofthesite comparedto therestrictionsthatexisted undethe 2®9 SufaceWater Design
Manual.

o

Thepossble remaining uses ofthesite if the aiteria exceion were notgrarted.

A The wesof thesite thatwould have been howedunderthe 2M9 SufaceWater Design Manual.

A A compaison ofthe estimated anountand pecertage ofvalueloss as aesult of the requremerts
of this manualversusthe estimated anountand pecentageof valueloss as aesult of requremens
that exsted undethe 2009Suface Water Design Manud.

A Thefessibility for the avnerto dterthe pojectto appy therequremerts ofthis marual.

Experimental Design Adjustments

Experimental design adjustmerts may berequredfor depaturesfrom design spedfi cationsin flow

cortrol fadliti es(Chagter 5, may be required for alternatives to erosion and sediment control (ESC)
facilities in Appendix Dand ae requiredfor dternativesto water qudity fadlitieslistedin Chaper 6
andReferencel4. Required water quality monitoring is in addition to any required by Ecology for their
approval. Kent does not pay for this monitoring. Monitoring costs are covered by the applicant and/or
the facility vendor or manufacturer according to their agreement.

Flow Control Facilities

In most cases, a standard adjustment applies to alternative flow control designs. However, city review
staff may require an experimental design adjustment that includes monitoring when deemed warranted.
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Erosion and SedimentControl Facilities

Erosion and sediment control (ESC) facilities that have Ecology CTAPE approval do not require an
experimental design adjustment. The City of Kent will consider an experimental design adjustment for
an ESC without CTAPE approvdiut onlyfor those that Ecology has approved as equivalent.

Water Quality Facilities

Experimental design adustmerts for water quality facilitiesnay be appovedby city review staffon a
limited baisif, upon @auaion, city review staff determinekefollowing aiteria ae met:

A Thefadlity has &ealy been appved byEcdogy's TAPE3%! program, anchasGeneal Use
Level Designdion (GULD). Facilities with conditional approval (CULD) may also be
considered if the manufacturer has applied to Ecology for GULD determination and will be
monitoring under the TAPE programpproval by Ecoogy does noby itself constitute or
ersure appoval by the City of KentFor bot h GULD and CULD designat.
approval documentation must indicate that maintenance is required no more frequently than
annually for flow control and water quality facilities excluding temporary construction ESC
facilities.

A Experimental design adjustments are not permitted for facitfigshe city will be responsible
maintain.

A City review staff determinethattechrical repats and d&a suggest facili ty performance cold be
replicaed. City review staffnust have accesto thefull techncal repat(s) submittedto Ecology for
TAPE, aad may requre any otherrepats or ddareferredto butnot provided.

A TheApplicantagreesto monitoring as dscribedin Reference 8F; amonitoring qudity assurance
projectplan haseensubmittedto, reviewed and approved by city review staffdthe Consultant
providing the monitoring has povidedthe Applicantandcity review staffwith acost andysis ofthe
monitoring rogram.

A For Presettling an@asic treamentwater cquaity fadlities oy, if thefadlity has dready been
appoved byEcdogy throughEcdogy's TAPE program, and ha$sULD, additional TSSpercent
removal monitoring will notberequired,but city review staffmay requre ahermonitoring, eg.,
corstructalli ty, durahility, and/or maintenancemonitoring. City review stafimay limit the number
of installations util he/she s satisfiedthatthefadlity typeisviable.

Additional Notes

A 1f review of Ecdogy's basis for grarting GULD isfoundto beflawed anctity review staffthen
findsGULD shoud nothave keenissued,city review staffmay rescind its appoval for new
install ations ofthefadlity inthe City of Kent

A An expeimental adustmentfor ESC doesnot absolve the Appli cantfrom meeing therequremerts of
1.2.5.2 C, ESC Performance.

A Condtionsfor gproval of expeimertal design agustments may indude arequrementfor setting
aside an ekra aeaandposting afinandal guararteefor construction of a onvertionalfadlity

30 Techndogy Assessmert Protocol i Ecology
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shoud the expeimertal fadlity fail to perform adequatelyOnce satisfadory durahility, opeation,
and peformanceof the expemenal fadlity are verified,the setaside aeacould be deeloped ad
thefinangal guaarteereleased.

A The number of experimental installations of any one kind will normally be limitedotountil the
City of Kent has obtained sufficient evidence indicating performance meets criteria.
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143 ADJUSTMENT APPLICATION PROCESS

Adjustment Application Form

The adjustment application form for standard and experimental design adjustareb&sobtained from
plan review staff

Standard Adjustments
The application process for standard adjustmentsfalaws:

*  Requests for standard adjustments will be accepted only for permits pending approval or approved
permits that have not yet expired.

*  The completed adjustment request application forms must be submitted to city review staff along with
sufficient engneering information (described in Chapter 2) to evaluate the request. The application
shall note the specific requirement for which the adjustment is sought.

*  If the adjustment request involves use of a previously unapproved construction material or
constuction practice, the applicant should submit documentation that includes, but is not limited to, a
record of successful use by other agencies and/or evidence of meeting criteria for quality and
performance, such as that for the American Association té Bighway and Transportation Officials
(AASHTO) and the American Society of Testing and Materials (ASTM).

* If the adustmentrequres a dteria excefion, addtionalengnee&ing orotherinformation may be
regured bycity review stafto dacumentthatderial of reasonable use would occur, thatevery eff ort
wasmadeto acheve canpliance, andhatthe best pradicale dternative will not cawse signifi cant
adverseimpad.

* A fee reduction may be requested if it is demonstrated that the adjustment request requires little or no
engineering review.

Experimental Design Adjustments

The application process is the same as for standard adjustments except that requestscgititbe prior to
permit applicationJustification supporting comparable performance of the proposed system to a
standard design is required.

Blanket Adjustments

There is no application process &stadishing blanket adjustments because they are initiated and issued
solely by the City.

Applicants may apply to use SWDM wlosted blanket adjustments by submitting the adjustment
application form noted above to plan review staff assigned to the specific projecsal.

144 ADJUSTMENT REVIEW PROCESS

The general steps of the review process for specific types of adjustments are presented as follows
Standard Adjustments

*  City review staff will review the adjustment request application forms and documentation for
completeness and inform the applicant in writing as to whether additional information is required from
the applicant to complete the review. The applicant vath &le informed i€ity review staff
determines that special technical support is required in cases where the adjustment involves a major
policy issue or potentially impacts a Public Works drainage facility.
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*  The Economi@and Community Developmeblirector or designee will review and eithgpaove or
deny the adjustment request following city rev]
has been received from the applicant.

* If a aiteria excegionisrequiredfor the agustment, city review staffwill issue alegalpuldic notice
of the agustmentrequest thatindicatesthe dredor's propcseddedsion ontherequest, induding the
writtenfinding offactspedfiedin Sedion 1.4.2. ThepuHic ndicewill indude al5-working-day
pubic canmentperiod within which arequest for recorsideration may be madeto the Economic
and Community Developmebliredor as decribedin Sedion 14.5. Absent arequest for
reconsideration, the Dredor's decsion beconesfinal after thetwo week pultic canmentperiod.

*  Approvals ofstandard adjustments will expire upon expiration of the permit to which they apply.

Experimental Design Adjustments

1 TheCity will consider any flow control adustmentrequest, butwill only corsider expemertal
design agustmerts for water qudity fadlitiesthathave been appmved byEcology's TAPE
program, anderosion andsedimentcortrol facilities thathave beerdeemecy Ecoogy to be
equivalent to facilities they have approved through tigiA PE program.

1 Allinformation including but not limited to reports and data submitted to Ecology for their
TAPE approvals must be submitted to City plan review staff. Thisrewayre coordination
between the manufacturer and the applicant.

1 City review staffwill review the submitted material and anyrecanmendaions, andinform the
review staffwill also gve the apficantan estimate ofthetime neededo canplete thereview.
Thereis no guaanteethatan expemenal adgustmentwill be garted.

1 If aaiteria excefionisrequiredfor the agustmert, city review staffwill issue alegalpuldic notice
of the agustmentrequest thatindicatescity review stafé sropgsed cecision ontherequest,
induding thewrittenfinding offactspedfiedin Sedion 1.4.2. Thepulic naicewill indude al5-
working-day pulic canmentperiod within which arequest for recorsideration may be madeto the
Economic and CommunitevelopmenDiredor as decribedin Sedion 14.5. Absent arequest
for reconsideration, the Dredor's degsion becaonesfinal after the 15working-daypuldic canment
period.

1 TheEconomic and Community Developmdditedor or designeewil | review and éher
appove or denythe aqustmentrequest in writing, andthis will in turn be canmunicaedto the
Applicantby city review staffin writing.

Blanket Adjustments
Blanket adjustments will be establishetdhe dscretion of city review staffbased on:

1. A previously approved standard or experimental design adjustment and supporting documentation,
AND

2. Expeimental adustmentmonitoring resultsin corjundionwith anyTAPE or CTAPEresults AND

3. Information presenting the need for the blanket adjustment. Typically, blanket adjustments should
apply globally to design or procedural requirements and be independetooinditions.
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145 REQUEST FOR RECONSIDERATION PROCEDURE

The applicant mayequest recorsideration ofthedenal or condtions of appoval of an adjustment request

by submitting a formal letter to the Economic and Community Development Director within 15 working
days of the decision. This letter murstlude justification for review of the decision, along with a copy of

the adjustment request with the conditions (if applicable) and a listing of all previously submitted material.
The Economic and Community Development Director shall respond to theaayph writing within 15

working days; this decision shall be final. A fp&ur review fee will be charged to the applicant for City
review of an appeal.

Criteria Exceptions

A criteria excefiondedsionfor an agustmentis a Process [and wse decision pursuant to Chapter
12.01 KCC. Beause the publicis gven an oppdunity to commenton a citeria excefion cecision, the
applicantmay request recorsideration of the dedsion bysubmitting aformal letter to the Dredor within
15working days ofthelegalpulic ndice. Thisletter must indudejustificaionfor recorsideration of
the degsion, dongwith any suppating information/docunertation. The Dredor shdl respondto the
letterin writing within 15working days. The Dredor's dedsion ontherecorsideration request shdl be
find.
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2 DRAINAGE PLAN SUBMITTAL

A completely revised Chapter 2 is provided below. It is to be used instead of Chapter 2 of the 2016
King County Surface Water Design Manual for all proposals in the city of Kent.

This chapter details the drainage related submittal requirements for engjraesign plans as part of a

permit application to the Kent Economic and Community Development Department. The intent of these
requirements is to present consistent formats for design plans and the technical support data required to
develop the plans. Hse conventions are necessary to review engineering designs for compliance with

Kent ordinances and regulations, and to ensure the intent of the plan is easily understood and implemented
in the field. Properly drafted design plans and supporting infosmatso facilitate the construction,

operation, and maintenance of the proposed system long after its review and approval. When plans
comply with the formats and specifications contained herein, they facilitate review and approval with a
minimum of timeconsuming corrections and resubmittals.

Note that this chapter primarily describes how to submit drainage plans fordewieat must be

submitted, in what formats, at what times, and to what offices. The basic drainage requirements that these
plans must adress are contained in Chapter A Dr ai nage Review and Require
methods and criteria to be used are contained in Cha&ptér$,and6.

Several key forms used in the plan relanReviewpr oces
Forms and Worksheetso accompanying Chapter 5 of

Chapter Organization

The information presented in this chapter is organized into four main sections as follows:

T Section 2.1, APl ans fwer Permits and Drainage Re
T Section 2.2, fAPlans Required with Initial Per mi
1T Section 2.3, APl ans Required for Drainage Revi

1T Section 2.4, APl ans Required After Drainage Re

These sections begin on odd pages so that tabs can be inserted by the user if dgaickefoeference.
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2.1 PLANS FOR PERMITS AND DRAINAGE REVIEW

The Economic and Community Development Department is responsible for the review of all engineering
aspects of private development proposals. Drainage review is a primary concern of engineering design.
This section provides an overview of tigpes of engneered drainage plangequired for engineering

review at various permit review stages. Detailed requirements are presented in Sections 2.2 and 2.3.

2.1.1 PLANS REQUIRED FOR INITIAL PERMIT SUBMITTAL

Most projects require some degree of drainage plans or analysis to be submitted with the initial permit
application (see Table 2.2.1.A). At the City of Kent, subdivisions and short plats are reviewed in two

stages: preliminary and final. Subdivisionsl ahort plats will require@ Pr el i mi nary Pl at / S
Dr ai nage whhathekniiay gednit application. The package will provide general information on

the proposal, including location of environmentally sensitive areas, road alignments aoftwght site
topography, building locations, land use information, and lot dimensions. It will be used to determine the
appropriate drainage conditions and requirements to be applied to the proposal during the drainage review
process.

Singlefamily resdential building permits require only a site plaith the initial permit application.
Commercial permits require fudingineering plans(see below). Other permits may have project specific
drainage requirements determined by the Economic and Comrieviglopment Department.

2.1.2 PLANS REQUIRED FOR DRAINAGE REVIEW

For drainage review purposesigineering plansconsist of the following:

1. Site improvement plans which include all plans, profiles, details, notes, and specifications necessary
to construct road, drainage, and-sfifeet parking improvements (see Secfdhl.d.

2. A technical information report (TIR) , which @ntains all the technical information and analysis
necessary to develop the site improvement plan and CSWPP plan. (see ZS2dtidn

3. A construction stormwater pollution prevention (CSWPP)plan, which identifies the measures
and BMPO6s r e ttherdiscbarge af sedimemtademwater and other pollutants
associated with construction/land disturbing activities. The CSWPP plan includes two
component plans: an erosion and sediment control (ESC) plan (see Section 2.3.1.3), which
addresses preventiorf sedimentladen discharges; and stormwater pollution prevention and
spill (SWPPS) plan (see Section 2.3.1.4), which addresses prevention of other pollutant
discharges.

Note: A landscape management plan is also included if applicable (see Sectid).2.3.1.

Projects under Targeted Drainage Reviewsually require engineering plans, except that only certain
sections of the technical information report are required to be completed and the site improvement plan
may have a limited scope depending upon theatieristics of the proposed project. The scope of these
plans should be confirmed during theject pre-application meetingwith the Economic and
CommunityDevelopment Department. For other permits, such as sagliy residential permits, the

scope of the targeted engineering analysis is usually determined during Economic and iBommun
Development Department engineering review.

Projects without major drainage improvementsmay be approved to submitreodified site

improvement plan Major drainage improvements usually include water quality or flow control facilities,
conveyance systems, bridges, and road-o@way improvements. For projects requiringgimeering

plans for road constructionnaodified site improvement planis not allowed. See Secti@i3.1.2for

further information.
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Plans Required for Simplified Drainage Review

Simplified drainage planare a simplified form of site improvement and CSWPP plans (withdlR
or a separate SWPPS platihat may be prepared by a remgineer from a set of pengineered
design details. Simplified drainage plans are only allowesdirfigte family or agicultural projedsin
Simplifi ed DrainageReview but may berequredfor indviduallots aeaed byasubdvision projectto
show how requredfl ow cortrol BMPs, ESC, and SWPPS measureswill be apfiedto future lot
corstruction.

Forsinglefamily residential permits, the level and scope of drainage plan requirements are determined by
the Economic and Community Development Department during drainage review. Some projects
qualifying for Simplified Drainage Review may also require Terd®rainage Review.

TABLE 2.1.2B DRAINAGE PLAN SUBMITTALS

Type of Permitor Project Plans Required with Initial | Type of Drainage RevieW? Plans Required for
Land Use Permit Building Permit Drainage
Application Review
SUBDIVISIONS AND SHORT | Preliminary Pldd) Full or Targeted Drainage 1 Preliminary Plat/Short Plat
PLATS* /Short Plat Drainage Packagq Review? Drainage Packadfe
- CI;(I)nceptuaI Drainage {l Engineering Plar¥
an
- Level 1 Downstream
Analysis
- Survey/Topographic
Information
COMMERCIAL Full or Targeted Drainage Revie| Engineering Plartd

Engineering Plarf®®

Simplified Drainage Review OR | Simplified Drainage Plari8

SINGLE-FAMILY Conceptual Drainage PIgh | Simplified Drainage Review ANL { Simplified Drainage Plar8
RESIDENTIAL BUILDING Targeted Drainage ReviéhOR 1 Engineering Plarid

PERMITS OR PERMITS FOR
AGRICULTURAL

PROJECTS
Full or Targeted Drainage Engineering Plartd
Review?
OTHER PROJECTS OR Projectspecific (contact the | Full or Targeted Drainage Engineering Plartd
PERMITS Economic and Community | Review?
Development Department
Notes:

@ submittal specifications for these plans are found irafiication packages.
@ submittal specifications féFargeted Drainage Revieware found in SectioB.3.2
®  Submittal specifications fangineering plansare detailed in Sectioh3.1

@ Specifications for submittal @implified drainage plansare found in Appendix C of the King County Manugimplified
Drainage Requirementsletached).

®  Refer to Chapter 1, Table 1.1.2.A for definitions of the different drainagew types.
*  Short plats meeting the thresholds defining small sites may go through the Simplified drainage review process.
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2.2 PLANS REQUIRED WITH INITIAL PERMIT SUBMITTAL

This section describes the submittal requirements for initial permit applications at the City of Ketinifigne

for submittal of engineering plans will vary depending on permit type. For subdivisions arigktts, this
submittal wusually f ol Praimigary Plat/ShorCRlat Qranage Ragekagéorv al o f
commercial building permits, engineering plans must be submitted as part of the initial permit application. For
other permit types therginage plan requirements are determined during the permit review process.

Note: If engineering plans are required to be submitted with the initial permit application, they must be
accompanied by the appropriate supporting documents (e.g., requiredadigplitorms, an environmental
checkilist, etc.). For more details, see Reference Section 8.

Design Plan Certification

All preliminary plat/short plat drainage packages and engineering iplasisbe stampedy alicensed civil
engineer registered in the &af Washington.

All land boundary surveys and legal descriptions used for preliminary and engineering plans must be stamped
by a professional land surveyor registered in the State of Washington. Topographic survey data and mapping
preparedspecifically for a proposed project may be performed by the licensed civil engineer stamping the
engineering plans as allowed by the Washington State Board of Registration for Professional Engineers and
Land Surveyors.

2.2.1  SUBDIVISIONS, SHORT PLATS AND BINDING SITE PLANS

Applications for preliminary subdivisions and short plats must inclyafelaminary plat/short plat drainage
packageconsisting of the following:

1. A Conceptual Drainage Planprepared, stamped, and signed by a licensed civil engineer regjistehe
State of Washington. This plan must show the following:

The level of detail of the plan should correspond to the complexity of the project.
Plans submitted for review shall contain the following information at a minimum:

a) A brief narrative describing existing and proposieconditions, including inventoried or delineated
wetlands, streams, ponds, lakes, rivers, steep or unstable slopes, erosion hazard areas and landslide
hazard areas. Include a description of the existing use sit¢tand the proposed use of thite after
development.

b) Two simple drainage plans are required f@amceptual Drainage Plaran existing condition
drainage plan and pedevelopment drainage plan.

¢) Both drainage plans must be drawn to an engineering scale (i.e. 1" = 20", or 1" = 30", foegampl
1/8" = 1"), and must contain a north arrow. NOTE: North arrows shall either point to the top of the
page or to the right side of the page only.

d) Include a vicinity map, which clearly shows the location of the development parcel with respect to
public streets and other parcels and developments.

e) Drainage plans shall include property lines, including line lengths (bearings of property lines are
preferred, but not required).

f)  All public and private roads, driveway accesses and road easements, with disié@tisisanmade or
natural features (streams, rivers, drainage ditches, railroad tracks, hills, depressions, structures of all
kinds, steep slopes, ponds, lakes, etc.) and the existing direction of surface water flows shown by
arrows pointing in the direicin of flow.
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g) Setback dimensions from all property lines and from sensitive areas such as wetlands, streams, steep
unstable slopes, and Native Growth Protection Tracts.

h) Existing and proposed building and landscape locations.

i) Differentiate between develed portions of a parcel, and undeveloped / natural areas of a parcel, and
areas set aside for future development.

i) Outside storage areas and types of surfaces for storage areas.

k) The postdevelopment drainage plan shall include a proposed conveyance syygbeitn and the
location of discharge points onto and off of the property; the total amount of impervious surface
created (including rooftops); the approximate building and parking lot / storage yard footprints; and all
proposed stormwater treatment, andpmsed locations for stormwater management Best Management
Practices (detention ponds, biofiltration swales, oil / water separators, etc.)

I) A legal description for the property and the Assessor's Tax Lot Number for the property.
m) The name, address, and f#ene number of the person preparing the Site Plan.

n) The location and type of existing and proposed flow control facjlitvaser quality facilities and
conveyance systenatearly markedndividually as public or private to designate ownership and
mairtenance responsibilities accordance with the plat agreement.

2. Alevel 1l Downstream Analysies required in Core Requirement
Section 3, Offsite Analysis. 0o The Level 1 Dowr
those meeting the exemptions outlined in Section 1.2.2 or qualifying for Simplified DrainggesRe
for the entire project. This offsite analysis shall be submitted to assess potential offsite drainage
impacts associated with development of the project, and to help propose appropriate mitigation of
those impacts. A higher level of offsite analys@y be requested by the Economic and Community
Development Department prior to preliminary approval, or as a condition of engineering plan
submittal. The offsite analysis must be prepared, stamped, and signed by a licensed civil engineer
registered in ta State of Washington.

3. Survey/topographic information. The submittegdite plan and conceptual drainage plan shall
include:

a) Field topographic base map to accompany application (aerial topography allowed with city of
Kent permission)

b) Name and addres$ surveyor and surveyor's seal and signature
c) Notation for field or aerial survey
d) Datum and benchmark/location and basis of elevation

e) Location of all streams, lakes, wetlands, closed depressions, or HazardiAckete any
corresponding King County or Kedesignation number, or identify as undesignated)

f) Contour intervals per the following chart:

Zoning Designation Contour Intervals

Densities of developed area of oveDl per acre 2 feet at less than 15% slope
5 feet at 15% slope or more

Densities of developed area of 2 DU or less per acre| 5 feet

City of Kent Surface Water Design Manual 2-5 July 2022



SECTION 2.2 PLANS REQUIRED WITH INITIAL PERMIT SUBMITTAL

2.2.2

223

2.24

COMMERCIAL SITE DEVELOPMENT

Applications for commercial permits require tleagineering plansbe submitted as part of the initial permit
application. Most commercial projects will go through Full Drainage Review and require complete
engineering plans. Projects which may qualify for limited scope engineering design should request Targeted
Drainage Review during the P+&pplication meeting with the Economic and Community Development
Department.

SINGLE-FAMILY RESIDENTIAL

Applications for singl€amily residential permits require a nengineeredite planto be submitted. Refer to
the minimum regirements listed at the beginning of Section 2.3 (see detached Appendix C, Section C.5.1),

OTHER PERMITS

Other permit applications will require projespecific information. Initibsubmittal requirements cdre
obtainedby contacting the Economic and Community Development Department.
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2.3

23.1

PLANS REQUIRED FOR DRAINAGE REVIEW

This section presents the specifications and contents required of plans to facilitate drainage review. Most
projects subject tull Drainage Reviewwill requireengineering plansthat include aechnical

information report (TIR) , site improvement plans anda"corstruction stormwater pdlution grevertion
(CSWPP plan,"whichindudes afferosion andsedmentcortrol (ESC) plan"and a'stormwater pdl ution
prevertion andspill (SWPPS) dan.” In addition, dandscape management plamay also be required to
comply with Core Requirement #8 (see Section 1.2.8). For more information on the types of projects
subject to Full Drainage Review, see Section 131.2.

Small projects with specific drainage concerns that are subjéergeted Drainage Reviewalso require
engineering plans that include the same elements, except that the TIR may be of limited scope. The site
improvement plans and ESC plans may alsofidenited scope, but must meet all applicable

specifications. For more information on the types of projects subject to Targeted Drainage Review, see
Section 1.1.2.2.

Projects that qualify foBimplified Drainage Reviewmay be required to submit simpéifi drainage

plans. These are simplified drainage and erosion control plans that can be prepared&ygineen from

a set of preengineered design details, and do not require a TIR.Shglified Drainage Requirements
booklet available at the King County Department of Permitting and Environmental Review and appended
to the King County Manual (detached Appendix C, Section C.5.1) contains the specifications for
simplified drainage plans and details on the Simplified izxgé Review process.

Note: Projects in Simplified Drainage Review may be required to submit engineering plans if they are
also subject to Targeted Drainage Review as determined in Section 1.1.2.2 and Appendix C of the King
County Manual. Also, short glain Simplified Drainage Review will be required to submit engineering
plans if roadway construction is a condition of preliminary approval.

Design Plan Certification

All preliminary plat/short plat drainage packages and engineering plans natatrped by a licensed
civil engineerregistered in the State of Washington.

All land boundary surveys and legal descriptions used for preliminary and engineering plans must be
stamped by a professional land surveyoregistered in the State of Washington. Topographic survey data
and mapping prepared specifically for a proposed project may be performed by the licensed civil engineer
stamping the engineering plans as allowed byWashington State Board of Registration for Professional
Engineers and Land Surveyors.

ENGINEERING PLAN SPECIFICATIONS

For drainage review purposes, engineering plans must consist of:
1. A technical information report (TIR) as detailed in Section 2.3.1.1, BN
2. Site improvement plansas detailed in Section, 2.3.1.2 AND

3. A CSWPP plan, which includes an ESC plaas detailed in Sectiah3.1.3and a SWPPS plan as
detailed in Section 2.3.1.4.

Also, if applicable per Section 1.2.8laamdscape management plaras detailed in Section 2.3.1.5, must
be included.

Projects in Targeted Drainage Reviewequire a limited scope TIR with site improvement plans and a
CSWPP plan, as detailed in SectithB.2 The Economic and Community Development Department may
allow amaodified site improvement planfor some projectin Targeted Drainage Review (see Section
2.3.2 or where major improvements (e.g., detention facilities, conveyance systems, bridges, radd right
way improvements, etc.) are not proposed.
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2.3.1.1 TECHNICAL INFORMATI ON REPORT (TIR)

The full TIR should be a comprehensive supplemental report containing all technical information and
analysis necessary to develop the site improvement plan. This report should contain all calculations,
conceptual design analysis, repoatsd studies required and used to construct a complete site improvement
plan based on sound engineering practices and careful geotechnical and hydrological design. The TIR must
be stamped and dated by a licensed civil engineer registered in the Stathofgida.

The TIR shall contain the followinign sections preceded by a table of contents:
Project Overview

Conditions and Requirements Summary

Offsite Analysis

Flow Control and Water Quality Facility Analysis and Design

Conveyance Systenalysis and Design

Special Reports and Studies

Other Permits

CSWPP Analysis and Design

Bond Quantities, Facility Summaries, and Declaration of Covenant

© ©® N o g~ owhPE

10. Operations and Maintenance Manual

Every TIR must contain each of these sectiontowever, if a sectiodoes not apply, the applicant may
simply mark AN/ A0 with a brief explanation shall/l
more efficient review of information required to supplement the site improvement plan.

Thetable of contentsshouldinclude a list of the ten section headings and their respective page numbers, a
list of tables with page numbers, and a list of numbered references, attachments, and appendices.

When the TIR package requires revisions,réwsionsmust be submitted in@mplete TIR package.

C TIRSECTION 1
PROJECT OVERVIEW

The project overview must provide a general description of the proposal, predeveloped and developed
conditions of thesite, sitearea and size of the improvements, and the disposition of stormwater runoff
before and after development. The overview shehiify and discuss difficultite parameters, the natural
drainage system, and drainage to and from adjacent property, including bypass flows.

The following figures are required:

Figure 1. TIR Worksheet

Include a copy of the TIR Worksheet (see Refer&ution 8A).
Figure 2. Site Location

Provide a map that shows the general location oitee Identify all roads that border tisge and all
significant geographic features including all streams, lakes, wetlands, closed depressions, and Hazard
Areas.

Figure 3. Drainage Basins, Subbasins, and Site Characteristics
This figure shall display:

1. Acreage of all subbasins

2. All sitecharacteristics

3. Existing discharge points to and from the site
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4. Routes of existing, construction, and future flows at all discharge points and downstream hydraulic
structures

5 A minimum City of Kent Storm Sewegurefzidabldatt y Ma,
the Kent Permit Center)

6. The length of travel (also cite) from the farthest upstream end of a proposed storm system in the
development to any proposed flow control facility

Figure 4. Soils
Show the soils within the following areas:

1. Theproject site
2. The area draining to trete

3. The drainage system downstream ofgltefor the distance of the downstream analysis
(see Section 1.2.2)

Copies of King County Soil Surveyapsmay be used; however, if the maps do not accurately represent
the soils for a proposed project (including offsite areas of concern), it is the design engineer's
responsibility to ensure that the actual soil types are properly mapped. Soil classifigatibmis that
conform to theSCS Soil Survey for King Courgliyall be used, and the equivalent KCRTS soil type (till,
outwash, or wetlands) shall be indicated (see Table 3.2.2.B).

All plats and short plats (creating lots less than 22,000 square feet)valusite onsite soils for suitability

of thefull infiltr ation and therlow impactfl ow cortrol BMPs asspedfi edin Core Requrement9. This

soils report, as well as geotechnical investigations necessary for proposed infiltration facilities, shall be
referenced in the TIR Overview and submitted under Special Reports and Studies, TIR Section VI. A

figure in the required geotechnical report that meets the above requirements may be referenced to satisfy 1,
2, and 3 above.

Projedslocaedin ouwash soil s may needto provide alow-permealilit y liner or atreatment liner
for water quadity fadliti es and ugtreamconveyance dtches, cosisentwith the spedfi caionsfor such
linersin Setion 6.2.4.

C TIRSECTION 2
CONDITIONS AND REQUIREMENTS SUMMARY

The intent of this section is to ensure all preliminary approval conditions and applicable requirements
pertaining tosite engineering issues have been addressed in the site improvement plan. All conditions and
requirements for the pposed project should be included.

In addition to the core requirements of this manual, adopted basin plans and other plans as listed in Special
Requirement #1 should be reviewed and applicable requirements noted. Sensitive area reggirements
conditians of plat approval, and conditions associated with development requirements (e.g., conditional

use permits, rezones, variances and adjustments, SEPA mitigations, etc.) should also be included.

C TIRSECTION 3
OFFSITE ANALYSIS

All projects in engineering review shall complete, at a minimum, an Offsite Analysis, except for projects
meeting the exemptions outlined in Section 1.2.2. The Offsite Analysis is usually completed as part of the
initial permit application and revieprocess ands to be included in the TIRNote: If offsite conditions

32 Any specific regulations related to floodplains, streams, lakes, wetlands, closed depressions, or geologic hazard areas.
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have been altered since the initial submittal, a new offsite analysis may be required.

The primary component of the offsite analysis isdbe/nstream analysisdescribed in detail below.

Upstream areas are included in this component to the extent they are expected to be affected by backwater
effects from the proposed project. Other comptsef the offsite analysis could include, but are not

limited to, evaluation of impacts to fish habitat, groundwater levels, groundwater quality, or other
environmental features expected to be significantly affected by the proposed project due torits size
proximity to such features.

Levels of Analysis

The offsite analysis report requirements vary depending on the spiteifiad downstream conditions.
Each project submittal shall include at least a Level 1 downstream analysis. Upon review oétlie Lev
analysis, the Economic and Community Development Department may require a Level 2 or Level 3
analysis. If conditions warrant, additional, more detailed analysis may be redquoed. Potential
impacts upstream of the proposal shall also be evatlat

Level 1 Analysis

The Level 1 analysis is a qualitative survey of each downstream system leaitgngTdis analysis is
required for all proposed projects and shall be submitted with the initial permit application.
Depending on the findings die Level 1 analysis, a Level 2 or 3 analysis may need to be completed
or additional information may be required. If further analysis is required, the applicant may schedule
a meeting with city review staff.

Level 2 or 3 Analysis

If drainage problems ardentified in the Level 1 analysis, a Level 2 (rough quantitative) analysis or a
Level 3 (more precise quantitative) analysis may be required to further evaluate proposed mitigation
for the problem. City review staff will determine whether a Level 2amaysis is required based on

the evidence of existing or potential problems identified in the Level 1 analysis and on the proposed
design of onsite drainage facilities. The Level 3 analysis is required when results need to be as
accurate as possible: rfexample, if thesiteis flat; if the system is affected by downstream controls;

if minor changes in the drainage system could flood roads or buildings; or if the proposed project will
contribute more than 15 percent of the total peak flow to the dragmagkem location. The Level 2

or 3 analysis may not be required if city review staff determines from the Level 1 analysis that
adequate mitigation can be developed.

Additional Analysis

Additional, more detailed hydrologic analysis mayéguired if cityreview staff determines that the
downstream analysis has not been sufficient to accurately determine the impacts of a proposed project on
an existing or potential drainage problem. This more detailed analysis may inphidé @ compliance
analysisas detailed in Section 3.3.6.

Scope of Analysis

Regardless of the level of downstream analysis required, the applicant shall define and map the study area
(Task 1), review resources (Task 2), inspect the study area (Task 3), descdimrthge system and
problems (Task 4), and propose mitigation measures (Task 5) as described below.

Task 1. Study Area Definition and Maps

For the purposes of Task below, the study area shall extend downstream one mile (minimum flow
path distance) fim the proposed project discharge location and shall extend upstream as necessary to
encompass the offsite drainage area tributary to the propogjedt site For the purposes of Tasks

3, 4, and 5 the study area shall extend downstream to a point airdéiiveage system where the
proposeroject siteconstitutes a minimum of 15 percent of the total tributary drainage area, but not
less than onguarter mile (minimum flow path distance). The study area shall also extend upstream
of theproject sitea digance sufficient to preclude any back water effects from the proposed project.

The offsite analysis shall include: (1¥iée mapshowing property lines, and (2) thest available
topographical map(e.g,at a mi ni mum use the 10 = 3006 City
available at the Kent Permit Center) with the study area boundateédspundaries, downstream flow
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path, and potential/existing problems (Task 4) shown. Other maps, diagramsoiulgphs such
as aerial photographs may be helpful in describing the study area.

Task 2. Resource Review

To assist the design engineer in preparing an offsite analysis, the resources described below shall be
reviewed as applicable for existing/potenpedblems in the study areapstream and one mile
downstreanof the project sit§. Unless otherwise indicated, ask city of Kent review staff about the
availability and applicability of these resources:

1
1

=A =4 =4 =4

Adopted basin plans
Finalized drainage studies

Basin Reconnaissance Summary Reports and 1"=400' scale problem summary maps (available at
King County Department of Development and Environmesgaices, KingCounty Department
of Natural Resources and the library)

Floodplain/floodway (FEMA) maps
Other dfsite analysis reports in the same subbasin, if available
Critical and Sensitive Area maps

U.S. Department of Agricultur&ing County Soils Surveyavailable at King County Department
of Development and Environmental Services and the library)

Wetlands Inventory maps (Citywide map included with this manual, detailed maps available at
the Economic and Community Development Department)

City of KentErosion Hazard Area Map andLandslide Hazard Area Maps(City-wide map
included with this manual, detailed nsagvailable at the Economic and Community Development
Department)

Washington State Department of Ecology's latest published Clean Water Act Section 303d list of
polluted waters posted at the following website:
http://www.ecy.wa.gov/programs/wqg/303d/currentassessmt.html

King Courty designaedwater qudity prodemslisted and docmentedin thelatest version of
Reference Setton 10paosted onKing County's SufaceWater Design Manualwelsite. See &o
"Stormwater” ontheiM apwebsite: http://www.kingcourty.gov/opeations/gis/Maps/iMA P.aspx.

Potential/existing problems identified in the above documents shall be documenteDriairtiage

System Table(see Reference SectiorB3 and described in the text of thevel 1 Downstream

Analysis Report If a document is not available for thige, note in the report that the information

was not available as of a particular date. If necessary, additional resources are available from Kent,
King County, the Washington State Department of Fisheries and Wildlife (WDFW), the State
Department of Edogy (Ecology), and the United States Army Corps of Engineers (Corps).

Task 3. Field Inspection

The design engineer shall physically inspect the existing onsite and offsite drainage systems of the
study area for each discharge location. Specificallgheeghall investigate any evidence of the
following existing or potential problems and drainage features:

Level 1 Inspection:

1.

S S A

Investigate any problems reported or observed during the resource review.

Locate all existing/potential constrictions or lack of capacity in the existing drainage system.
Identify all existing/potential drainage problems as defined in SettibA.1.

Identify existing/potential overtopping, scouring, bank sloughing, or settiem

Identify significant destruction of aquatic habitat or organisms (e.g., severe siltation, bank erosion,
or incision in a stream).

Collect qualitative data on features such as land use, impervious surfaces, topography, and soil
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types.

7. Collect information on pipe sizes, channel characteristics, drainage structures, and relevant critical
areas (e.g., wetlands, streams, steep slopes).

Verify tributary basins delineated in Task 1.

Contact neighboring property owners or residents in the area about passtiog drainage
problems, and describe these in the report (optional).

10. Note the date and weather conditions at the time of the inspection.
Level 2 or 3 Inspection:
1. Perform a Level 1 Inspection.

2. Documentexisting site conditiongapproved drainage systerar prel979 aerial photographs) as
defined in Core Requirement #3.

3. Collect quantitative field data. For Level 2, collect ysomvey field data using hand tapes, hand
reel, and rods; for Level 3, collect field survey profile and esesgion topographidata prepared
by a licensed land surveyor.

Task 4. Drainage System Description and Problem Descriptions

Each drainage system component and problem shall be addressed in the offsite analysis report in three
places: on a map (Task 1), in the narrative (Task 4), and Dftbiee AnalysiPrainage System
Table(see Reference SectiorB3.

Drainage System Degiptions: The following information about drainage system components such
as pipes, culverts, bridges, outfalls, ponds, tanks, and vaults shall be included in the report:

1. Location (corresponding map label and distance downstream/upstreasitérdiacharge)
2. Physical description (type, size, length, slope, vegetation, and land cover)

3. Problemsnduding copes of anyelevantdrainage caenplaints

4. Field observations

Problem Descriptions All existing or potential problems (e.g., ponding wakégh/low flows,

siltation, erosionlistedwater bodes, etc.) identified in the resource review or field inspection shall

be described in the offsite analysis. These descriptions will help in determining if such problems are
one of three defined probletypes that require special attention per Core Requirement #2 (see Section
1.2.2.1). Special attention may include more analysis, additional flow control, or other onsite or
offsite mitigation measures as specified by the proldpetific mitigation requements set forth in

Section 1.2.2.2.

The following information shall be provided for each existing or potetit&hage problem:
1. Description of the problem (ponding water, high or low flows, siltation, erosion, slides, etc.).

2. Magnitude of or damage caukby the problem (siltation of ponds, dried ornamental ponds,
road inundation, flooded property, flooded building, flooded septic system, significant destruction
of agquatic habitat or organisms).

General frequency and duration of problem (dates and tingeproblem occurred, if available).

Return frequency of storm or flow (cfs) of the water when the problem occurs (optional for Level
1 and required for Levels 2 and ote: A Level 2 or 3 analysis may be required to accurately
identify the return fequency of a particular downstream problem; see Section 3.3.3.

5. Water surface elevation when the problem occurs (e.g., elevation of building foundation, crest of
roadway, elevation of septic drainfields, or wetland/stream high water mark).

6. Names and concesrof involved parties (optional for all levels of analysis).
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7. Current mitigation of the drainage problem.
8. Possible cause of the drainage problem.

Whether the proposed project is likely to aggravate (increase the frequency or severity of) the
existing problen or create a new one based on the above inform&torexanple, an eisting
erosion roblemshoud not be aggavatedif Level 2 flow cortrol is dreadyrequredin theregon

for the design of orsite flow cortrol fadliti es. Conversely, a davnstreamfloodng poblem
inundding a haone every 2 to 5yeaswill likely be aggavatedif only Level 1 flow cortrol is beng
apgiedin theregon. See Section 1.2.3.1 for more details on the effectiveness of flow control
standards in addressing downstream problems.

Thefollowinginformation shdl be povidedfor each eisting or pdertial water quality problem:

1. Description ofthe poblemasdocumerted bythe Sate orCity in the poblem'slisting. This
shoud indudethe pdlutantor pdlutarts of concen, the naure or caegay of thelisting, and
any dher backgoundinformation providedin thelisting.

2. Flow pah dstance davnstreamof the projectsite and pecertage of aea dainingto the
problemthatthe projectsite occupes.

3. Possble or pobabe cage ofthewater qudity problem.
4. Anycurentmitigdion ofthewater qudity problem.

Task 5. Mitigation of Existing or Potential Problems

For any existing or potential offsitkainage problem determined to be one of the three defined
problem types in Section 1.2.2.1, the design engineer must demonstrate that the proposed project
neither aggravates (if existing) nor creates the problem as specified in the drainage-ppaoiém
mitigation requirements set forth in Section 1.2.2TRe engneermust review eachrelevantdrainage
complaint found andndude a neative expaining howeach canplaint problemsis addessd or

mitigated. Actual copies oftherelevantcomplaints must beindudedin the Andysis. To meet these
requirements, the proposed project may need to provide additional onsite flow control as specified in
Table 1.2.3.A (see also Section 3.3.5), or other onsite or offsite mitigation measures as described in
Section 3.3.5.

For anyexisting or pdertial water quality problem determinedto be one othe seven ddined
water qudity problemtypesin Setion 1.2.2.1the deign engneermust docunenthow the
apgicalde water qudity problem-spedfi c mitigaion requrementin Sedion 1.2.2.3will be met.

C TIRSECTION 4
FLOW CONTROL , LOW IMPACT DEVELOPMENT (LI D) AND WATER QUALITY
FACILITY ANALYSIS AND DESIGN

Existing Site Hydrology (Part A)

This section of the TIR shall include a discussion of assumptionsitep@drameters used in analyzing the
existingsitechy dr ol ogy. The definition of fAexisting sit
applied for this section.

The acreage, saiypes, and land covers used to determine existing flow characteristics, along with basin
maps, graphics, and exhibits for each subbasin affected by the development, should be included.

The following information must be provided on a topographical map:
1. delineation and acreage of areas contributing runoff teitbe

2. flow control facilityandBMP location(s)

3. outfall location and description
4

overflow route(s)
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The scale of the map and the contour intervals must be sufficient to determine the basbbasih
boundaries accurately. The direction of flow, the acreage of areas contributing drainage, and the limits of
development should all be indicated on the map.

Each subbasin contained within or flowing throughditeshall be individually labelednal KCRTS
parametergor the appovedstormwater modelreferenced to that subbasin.

All natural streams and drainage features, including wetlands and depressions, must be shown. Rivers,
closed depressions, streams, lakes, and wetlands must have-fread @6odplain (and floodway where
applicable) delineated as required in Special Rement #2 (see Section 1.3.2) andiwy aitical areas
reguremertsin KCC 11.06.

Developed Site Hydrology (Part B)

This section shall provide narrative, mathematical, and graphical presentations of parameters selected and
values used for the developsite conditions, including acreage, soil types, land covers, roadway layouts,
and all constructed drainage facilitarsd anyrequredflow cortrol BMPs.

Developed subbasin areas and flows shall be clearly depicted on a map anefereased to computer
printouts or calculation sheets. Relevant portions of the calculations shall be highlighted and tabulated in a
listing of all developed subbasin flows.

All maps, exhibits, graphics, and references used to determine devsi@bgdirology must be included,
maintaining the same subbasin labeling as used for the e)sggiydrology whenever possible. If the
boundaries of the subbasin have been maodified under the developed condition, the labeling should be
modified accordingly (egSubbasin AAmo is a modified version o

Performance Standards (Part C)
The design engineer shall includedbrdiscussions of the following:

1 The applicablarea-specific flow control facility standard determined from the Flow Control
Applications Map.

1 Modifications to the standard to address onsite or offsite drainage conditions.

1 Applicale flow control BMP requirements determinedfrom Sedionl1.2.3.3 anore Requirement
9.

1 The applicableonveyance system capacity standargeer Section 1.2.4.

1 The apficade areaspedfic water quality treatment menu determinedfromthe Wader Qudity
ApplicaionsMap perSedion 1.2.8.1, and amgpdicalde spedal requremerts for source cortrol
or oil control determinedfrom Sedions 1.3.4 and 1.3.5.

Flow Control System (Part D)
Thissedionrequres:

_ Anillustrative sketch of theflow cortrol fadlity (or fadliti es), requredflow cortrol BMPs, and
apputenance. Thefadlity sketch (or sketches) must show basic measuremerts necesry to
cdculate the storagevolumes aailalde fromzero to themaximum head, H orifi celrestrictor sizes
and headelationships, cortrol structure/restrictor ariertation to the fadlity, andfadlity orientation
onthesite. Theflow cortrol BMP sketch (or sketches) must show basic measurements and
dimenrsions, oriertation onthesite, flowpah lenghs, ec.

The apficantshdl indude & supporting documentation such as conputer printouts,
cdculations, equaions, references, storagévolume taldes, grapts, soils dda, getechricalrepats
and anyother ades necssary to dealy show results andmethoddogy usedto daerminethe
storagefadlity volumes andlow cortrol BMP apgdicaions.

Fadlit y documentation fil es, flow duration canparison fil es, peakdil es, return frequencyor
duration cuves, €c., developedwith the appoved modelshdl beindudedto verify thefadlity
meds te peformancestandadsindicaedin Part C.

_ Thevolumetric safety factor usedin the deign shdl be dealy idertified, asvell asthe
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ressoning wsed bythe deign engneerin seleding the safety fador for this projed.

If flow control BMP credits are wsed as bhowedin Core Requrement9, documertation must be
provided, expaining howthe aedtswill be wsed and howhe giteriafor use of aedtswill be
met.

~ If theflow cortrol systemis aninfiltr ation fadlit y, the soil s dda, groundvater moundng andysis
and dher céculations sedto dderminethedesign infiltration rate shdl be povided.

~  Flow control BMP infeasibilit y discussbn andsuppating documentation shdl also beindudedin
Part D.

Water Quality System (Part E)

This section provides dlustrative sketch of the proposed water quality facility (or facilities), source
controls, oil controls, and appurtenances. This sketch (or sketghibsfadlity, source cortrols, and al
controls must show basic measurements and dimensions, orientation on theaitgjdn of inflow, bypass,
and discharge systems, etc.

The applicant shall also include allpporting documentation such ascomputer printouts, calculations,

equations, references, and graphs necessary to show the facility was designed and sized in accordance with the
specifications and requirements in Chaptdif Ghewater quality credit optionis used as howedin

Sedion 6.1.3, docmertation must be povided,idertifyingthe ationsthatwill betakento acqure the

requsite aedts.

C TIRSECTION 5
CONVEYANCE SYSTEM ANALYSIS AND DESIGN

This section shall present a detailed analysis of any existing conveyance systems, and the analysis and
design of the proposed stormwater collection and conveyance system for the develbpimssrtion

also indudes anyandysis requredfor the design of lridgesto corvey flows and psas sedmerts and debis

per Setion 4.4.3. Andysisinformation should be presented in a clear, concise manner that can be easily
followed, checked, and verified. All pipes, culverts, catch basins, channels, swales, and other stormwater
conveyance appurtenances must be clearly labeled and correspotig Witbe engineering plans.

Theminimum information included shall be pipe flow tables, flow profile computation tables,
nomographs, charts, graphs, detail drawings, and other tabular or graphic aides used to design and confirm
performance of the conveyee system.

Verification of capacity and performance must be provided for each element of the conveyance system.
The analysis must show design velocities and flows for all drainage facilities within the development, as
well as those offsite, which are efted by the development. If the final design results are on a computer
printout, a separate summary tabulation of conveyance system performance shall also be provided.

C TIRSECTION 6
SPECIAL REPORTS AND STUDIES

Some site characteristics, such as creeks, closed depressions, lakes, wetlands, or Hazard Areas, pose
unique road and drainage design problems that are particularly sensitive to stormwater runoff. As a result,
Kent may require the preparation of specigbms and studies to address furtherditecharacteristics,

the potential for impacts associated with the development, and the measures that would be implemented to
mitigate impacts. Special reports shall be prepared by people with expertise irnithiéaparea of

analysis. Topics of special reportamay include any of the following:

1 Geotechnical/soils (soils documentation supporting flow control BMP design, infiltration rate
determination and infeasibility conclusions may also be located in TIR&G&)t

Critical areas anlysis and dinedion Floodplain delineation in accordance with Section 1.3.2

Flood potedionfadlity corformancein accadancewith Setion 1.3.3
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Slope protection/stability

Groundwater, including groundwater moundargalyses required for infiltration design
Fluvial geomorphology

Erosion and deposition

Anadromous fisheries impacts

Structural design

Geology/Geologic Hazard Areas

Hydrology

Water quality

=A =4 =4 =4 A4 A4 -4 -4 A -4

Structural fill

C TIRSECTION 7
OTHER PERMITS

Construction of road and drainage facilities may require additional permits from other agencies for some
projects. These additional permits may contain more restrictive drainage plan requirements. This section
of the TIR should provide the titles of aather permits, the agencies requiring the other permits, and the
permit requirements that affect the drainage plan. Examples of other permits are listed in Section 1.1.3.

¢ TIRSECTION 8
ESC ANALYSIS AND DESIGN

Thissedion ofthe TIR shoud indudethe andysis and dsign information wsedto prepae therequred
construction stormwater pollution prevertion (CSWPP) plan. Thisinformationshoud be
presertedin two pats ssdatedwith the CSWPP plans two canponentplars, the eosion sedment
cortrol (ESC) plan(Part A) andthestormwater pdlution prevertion andspill cortrol (SWPPS) dan
(Part B). See Seiions 2.3.1.3 and 2.3.1fdr panspedfi caions and cawrts. This CSWPP planis
intendedo be eqivalentto andmay be more stringentthanthatrequredfor theNPDES Sormwater
Construction Permit issued byEcdogy.

ESC Han Analysisand Desgn (Part A)

This sedion must indude &l hydrologic and lydradic information tsedto andyze and dsignthe
erosion andsedmentcortrol measures, induding final site stahili zation measures. The TIR shdl
expdain how popased ESCmeasures canply with the Erosion and Seignent Control Sandadsin
detachedAppendx D andshow compliancewith theimplemenrtation requremerts of Core Requrement
#5, Setion 1.2.5.

Part A must indudethefollowing:

1. Provide sufficient information to justify the overall ESC planand the choice of individual erosion
control measures. At a minimum, there shall be a discussion of each measure specified in Section
1.2.5 and its applicability to the proposed project.

2. Include allhydrologic and hydraulic information used to analyzand size the ESC facilities shown
in the engineering plans. Describe the methodology, and attach any graphics or sketches used to size
the facilities.

3. ldentify areas with a particularly high susceptibility to erosion because of slopes assalbas
areasto be potededfor exsting and poposedflow cortrol BMPs. Discuss angpecial measures
taken to protect these areas as well as any special measures proposed to protect water resources on or
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near thesite

4. Identify anyESC recommendations in any of the special reporisrepared for the projedin the
projectgedechncal repat suppating flow cortrol BMP design, poviderecanmenddionsto addess
mitigation offlow control BMP areasimpaded byerosion andor sedmentation duing corstruction. If
thesespedal repatsbrecommendations are not included in the ESC plan, provide justification.

5. If proposingexceptions or modifications to the standards detaileth the Erosion and Sediment
Control Standard¢Appendix D of the King County Manual), clearly present the rationile
proposing techniques or products different from those detailed BSG&tandardsprovide
supporting documentation so the City can determine if the proposed alternatives provide similar
protection.

SWPPSPIlan Desgn (Part B)

The stormwater pollution prevertion and spill control plan must idertify all adivitiesthatcoud
cortribute pdlutarts to surface andtorm water duing corstrucion. This sedion ofthe TIR must
provide suffi cientinformation to justify the seledion of spedfi ¢ stormwater pdlution prevertion
(SWPPS) BMPs popasedto be appedto the pdlution-geneating adivitiesthatwil| occurwith
corstruction ofthe poposed pojed. BMPs appicae to such ativities ae foundin the Construction
Sormwater Pollution Prevertion and Sipl Control (CSAMPP) Sandads (deachedAppendx D) andthe
King County Sormwater Pollution Prevertion Manual (viewale at
http://www.kingcoury.gov/environmert/water-andlandstormwater/documerts/pall ution-prevertion

manud.aspx ).

At a minimum, there shall be a dscussbn ofeach aticipated pdl ution-geneating adivity andthe
pdlution preverion BMPs selededto addessit. If there ae anycalculationsrequredfor the
selededBMP, indudethase in the dscusson. If analternative BMP or major modifi caionto one
of the City's standad BMPs will be wsed, awrittenrequest must be submittedfor review and
appoval, ddailing howthe adternaive will work. An"Alternaive BMP Request Form" is availade in
the Sormwater Pollution Preveriion Manud.

Updates or revsionsto the SWPPS danmay berequested bythe City of Kentatanytime duing
project corstruction if the City determinesthatpall utarts geneated onthe corstruction site have the
potertial to cortaminate surface,storm, or goundwater.

The SWPPS danshdl aso discussthe recaving waters, espedally if therecaving water bodyis listed
onthe303dlist. Information must be govidedthatshowsthe ganmeds TMDL requirements.
Discuss he 303d) listed pdlutantgeneated or sed orsite and anypedal handing requremerts or
BMPs.

C TIRSECTION 9
BOND QUANTITIES, FACILITY SUMMARIES, AND DECLARATION OF COVENANT

Bond Quantities Worksheet

Each plan submittal requires a construction quantity summary to establish appropriate bond amounts.
Using theBond Quantities Workshegontact the City of Kent Economic and Community Development
Department), the design engineer shall separate exigjimepf-way and erosion control quantities from

other onsite improvements. In addition, the engineer shall total the amounts based on the unit prices listed
on the form.

Drainage facilities for singlsamily residential building permits shall be constad and approved prior to
granting the certificate of occupancy.

Flow Control and Water Quality Facility Summary Sheet and Sketch
Following approval of the plans,Fdlow Control and Water Quality Facility Summary Sheed Sketclisee
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Reference &) shal be submitted along with art/g' x 11" plan sketch for each facility proposed for
construction. The plan shall show a north arrow, the tract, the facility access road, the extent of the facility,
and the control structure location. Tagproximate street address shall be nofdgroject canpletion, the
Sunmary Sheetand Skéch shdl be updéedin the Final Correded TIR to refl ectthe conpleted poject

(see Setion 2.4.2.

Declaration of Covenant forPrivately Maintained Flow Control and WQ Facilities

Any dedaration of covenantand gantof easementrequredfor propcsedflow cortrol andwater quadity
fadliti es per Seawmn 1.2.6must beinduded hee for review and approval before recording. The
necessary covenantexhhbits, andmaintenancenstructions aodatedwith thefadlity type shdl be
indudedwith the detaration of cosenan. After approval by city review staff, the detaration of
covenantand gantof essementmust besigned andecaded with the City of Kent ere anypermit is
appoved. A copyof therecaded docmentshdl beindudedin the Final Correded TIR (see Seton
2.4.2.

Dedaration of Covenant for Privately Maintained Flow Control BMPs

Any dedarations of coenantand gantof eassementrequredfor propasedflow cortrol BMPs perCore
Requrement9 must beinduded hee for review and approval before recording. The necesary
covenantexhbits, andmaintenancenstructions adatedwith the flow cortrol BMP type (see
Referenceb), shdl beindudedwith the detaration of covenan. After approval by city review staff,
all such docunerts must besigned andecaded with the City of Kent Here anypermit is appoved. A
copyof therecadeddocumentshdl beindudedin the Final Correded TIR (see Setion 2.4.2) or
othewise providedto the Courty if no TIR wasrequred.

C TIRSECTION 10
OPERATIONS AND MAINTENANCE MANUAL

For each flow control and water quality facilapdor BMP that is to be privately maintained, and for

those that have special nonstandard features, the design engineer shall prepare an operations and
maintenance manual. The manual should be simply written and should contain a brief description of the
facility or BMP, what it does, and how it works. In addition, the manual shall include a copy of the
Stormwater Facility Maintenance Guideee Appendix A) and provide an outline of maintenance tasks

and the recommended frequency each task shoydrdi@med. This is especially important flyw

control BMPsandwater quality facilities where proper maintenance is critical to facility performance.

For this reason, most of tfi@w cortrol fadlity designsin Chager 5 and thevater quality facility

designs in Chapter 6 include fAmaintenance consid
facility.

23.1.2 SITE IMPROVEMENT PLAN

Site improvement plans shall portray design concepts in a clear and concise manner. The plans must
present all the information necessary for persons trained in engineering to review the plans, as well as
those persons skilled in construction work to build the project according to the design engineer's intent.
Supporting documentation for the site impement plans must also be presented in an orderly and concise
format that can be systematically reviewed and understood by others.

Thevertical datum on which all engineering plans, plats, binding site plans, and short plats are to be
based must be Northmerican Vertical Datum of 1988, (NAVD88) and the datum must be tied to at least
one City of Kent Survey Control Network benchmark. The benchmark(s) shall be shown or referenced on
the plans. Datum correlations can be found in Table 4.4.2.B of the KingtyCldanual.

Horizontal control for all plats, binding site plans, and short plats shall reference the North American
Datum of 1983/1991adjustment (NAD83/91) as the coordinate base and basis of bearings. All horizontal
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control for these projects must bel.S. Survey Foot and referenced to a minimum of two City of Kent
Survey Horizontal Control monuments. If two horizontal control monuments do not exist within one mile
of the project, an assumed or alternate coordinate base and basis of bearingssedy btizontal

control monument and benchmark information is available from the Kent Public Works Department.

The site improvement plans consist of all the plans, profiles, details, notes, and specifications necessary to
construct road, drainage struauand offstreet parking improvements. Site improvement plans include
the following:

1 A base map(described in Table 2.3.1.A), and
1 Site plan and profiles(see Section 2.3.1.1).

Note: Site improvement plans must also include grading plans if onsitengrextends beyond the
roadway.

Modified Site Improvement Plan

City review staff may allow a modified site improvement plan for some projects in Targeted Drainage
Review (see Sectioh.3.2 or where major improvements (e.g., detention facilities, conveyance systems,
bridges, road rightf-way improvements, etc.) are not proposed. The modified site improvement plan
must:

1. Bedrawnonall"x 17" or larger sheet,

2. Accurately locatestructure(s) and access, showing observance of the setback requirements given in
this manual, or other applicable documents, and

3. Provide enough information (datum, topography, details, notes, etc.) to address issues as determined
by city review staff.

C GENERAL PLAN FORMAT

Site improvement plans should usBWA Standard Map Symbals appropriate, and must include
Standard Plan Notesee Appendix A of the Kent Construction Standards). Each plan must follow the
general format detailed below:

1. Plan sheets and profile sheets, or combpiad and profile sheets specifications, and detail sheets
as required shall be on 22 inch by 34 inch sheets. Rightly improvements must be on 22 inch by
34 inch. Original sheets shall rePDF or DWG fileformat.

2. Drafting details shall generally conform &PWA Standard Map Symbaelith lettering size (before
reduction) no smaller than Leroy 80 (Leroy 100 is preferred). Existing features shall be shown with
dashed lines or as hatined (screened) to cldadistinguish existing features from proposed
improvements.

3. Each submittal shall contain a projé@tformatioricoversheet with the following:
a) Title: Project name and Kent Permit number
b) Table of contents (if more than three pages)
c) Vicinity map

d) Nameand phone number of utility field contacts (e.g., water, sanitary sewer, gas, power,
telephone, and TV) and the O@all number (1800-424-5555)

e) Kent's preconstruction/inspection notification requirements
fy) Name and phone number of the erosion cosupkrvisor

g) Name and phone number of the surveyor

h) Name and phone number of the owner/agent

i) Name and phone number of the applicant
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i) Legal description

k) Plan approval signature block for the Development Review Engineer

) Name and phone number of tegineering firm preparing the plans (company logos acceptable)
m) Fire Marshal's approval stamp (if required)

n) Statement that mailbox locations have been designated or approved by the U.S. Postal Service
(where required)

0) List of conditions of preliminary approval and conditions of approved adjustments and variances
on allsiteimprovements.

4. An overall site planshall be included if more than three plan sheets are used. The overall plan shall
be indexed to the detail plaheets and include the following:

a) The complete property area development

b) Right-of-way information

c) Street names and road classification

d) All project phasing and proposed division boundaries

e) All natural and proposed drainage collection aodveyance systems with catch basin numbers
shown

5. Each sheet of the plan set shall be stamped, signed, and datkéckbged civil engineeregistered
in the State of Washington. At least one sheet showing all boundary survey information must be
provided and stamped bypeofessional land surveyoricensed in the State of Washington.

6. Detail sheetsshall provide sufficient information to cansct complex elements of the plan. Details
may be provided on plan and profile sheets if space allows.

7. A title block shall be provided on each plan sheet. At a minimum, the title block shall list the
following:

a) Development title

b) Name, address, aqhone number of the firm or individual preparing the plan
c) A revision block

d) Page (of pages) numbering

e) Sheet title (e.g., road and drainage, grading, erosion and sediment ctortrelater pdlution
prevertion andspil| cortrol)

Thelocation andlabel for each section or other detail shall be provided.

Critical areas critical area bdfers, and citical area bilding setbacksas required by Kent City Code
shall be delineated and labeled.

10. All match lineswith matched sheet number shall be provided.

11. All division or phase lines and thpeoposed limits of construction under the permit application shall
be indicated.

12. Reference all identifiedetlands (sequentially if more than one).

13. The standarglan notes that apply to the project shall be provided on the plans (see Appendix A of the
Kent Construction Standards).

14. Commercial building permit applications shall includedesignated zonindor all properties
adjacent to the developmesite(s).
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C BASE MAP

A site improvement plabhase mapprovides a common base and reference in the development and design
of any project. A base map helps ensure that the engineering plans, grading plans, and CSWPP plans are
all developed from the same background information. This base map shall incliderthation listed

in Table2.3.1A.
TABLE 2.3.1A BASE MAP REQUIREMENTS
Feature Requirements
Ground Surface Provide topography within theiteand extending beyond the property lines. Contou
Topography Il ines must be s Planwirew:Ste Pthreai@oadivdy Eldmentan
(see Section 2.3.1.2).

Surface Water Provide ground surface elevations fo
Discharge extending at least 50 feet downstream of all point discharge outlets.

Hydrologic Features | Provide spot elevations in addition to contour lineaitbin delineating the boundaries
and depth of all existing floodplains, wetlands, channels, swales, streams, storm
drainage systemendBMPs roads (low spots), closed depressions, springs, seeps,
swales, ditches, pipes, groundwater, and seasonal stamalieg

Other Natural Show the location and relative sizes of other natural features such as rock outcroj

Features existing vegetation, and trees 12 inches in diameter and greater that could be dist
by the project improvements and constructativities (within tree canopy), noting
species.

Flows Provide arrows that indicate the direction of surface flow on all public and private

property and for all existing conveyance systems.

Floodplains/ Show the floodplain/floodways as depictu City of Kent maps or otherwise require
Floodways by the City of Kent.

General Background | Show the location and limits of all existing:

Information Property boundaries

Structures

Easements (including dimensions)

Total property (including dimensions)

Roadsand rightof-way

Sanitary sewers and water utilities

Common open space

Public dedications

Other manmade features affecting existing topography/proposed improveme

Aa-—a_a_a_a_a_a_a_9

Development Delineate limitations to the development that may occidesified on the TIR
Limitations worksheet, Part 11 (see RefereBeg).

C SITE PLAN AND PROFILES

The design engineer shall provide plans and profiles for all construction, including but not limited to the
following information.

Plan View: Site Plan andRoadway Elements

1. Provideproperty lines, right-of-way lines and widths for proposed roads and intersecting roads.
Note: the condition of all public rigkdf-way and the right to use it as proposed must be verified.

2. Provide all existing and proposeshdway features such as centerlines, edges of pavement and
shoulders, ditchlines, curbs, and sidewalks. In addition, show points of access to abutting properties
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and roadway continuations.

3. Show existing and proposéopography contoursat 2foot intervals (5foot intervals for slopes
greater than 15 percent,-idbt intervals for slopes greater than 40 percent). Contours may be
extrapolated from USGS mapping, aerial photographs, or other topography map resources., Howeve
contours shall be field verified for roadway and stream centerlines, steep slopes, floodplains, drainage
tracts easements, and conveyance systems. Contours shall extend 50 feet beyond property lines to
resolve questions of setback, cut and fill slopesinage swales, ditches, and access or drainage to
adjacent property.

4. Show the location of all existingfilities and proposed utilities (except those designed by the utility
and not currently available) to the extent that these will be affected byojhesed project. Clearly
identify all existingutility poles.

Identify all roads and adjoining subdivisions.

Showright -of-way for all proposed roadways, using sufficient dimensioning to clearly show exact
locations on all sections of existing and progbdedicated public roadway.

7. Clearly differentiate areas ekisting pavementand areas afiew pavement If the project is a
redevelopment projectlelineate areas oéplaced impervious surface

8. For subdivision projects, uskawing scalesof 1"=50". For commercial, mufamily, or other
projects, use scales of 1"=20". Show details for clarification, including those for intersections and
existing driveways, on a larger scale.

9. Identify all section, township and range information for thegqut area.
Plan View: Drainage Conveyance

1. Sequentiallynumber all catch basins and curb inletsstarting with the structure farthest
downstream.

Represenéxisting storm drainage facilitesand BMPsi n dashed | i nes and | ab:
Clearly label existing storm drainaggilities to be removedwi t h AEXxi sting to be

Show the length, diameter, and material fopgles, culverts andstub-outs. Include the slope if not
provided orthe profile view. Material may be noted in the plan notes. Where open conveyance is
provided, and a lowpermeability liner or treatment liner is required per Section 6.2.4, indicate the
limits of such liner(s).

Clearly labelcatch basinsas to size and pe (or indicate in the plan notes).

Clearly labeldownspout and footing drain stulzout locationsfor those lots intending to connect to
the storm drainage flow control system. Locate all-stts to allow gravity flow from the lowest
corner of the lot tahe connecting catch basin.

Showdatum, benchmark locations andelevationson each plan sheet.
Clearly label all stutput locations for anfuture pipe connections

Clearly show on the plans all drainaggsements, tractsaccess easements, Native GroR#étention
Areas, Critical Area Tracts, Critical Area Setback Areas, and building setback lines. Show
dimensions, type of restriction, and use.

10. Using, arrows indicatdrainage direction of hydraulic conveyance systems.
Plan View: Other

1. Show the locatioridentification, and dimensions of all buildings, property lines, streets, alleys, and
easements.

2. Verify the condition of all public rightf-way and the rights to use them as proposed.

3. Show the locations of structures on abutting properties withfeéi®f the proposed project site.
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Show the location of all proposed drainage facility fencing, together with a typical section view of
each fencing type.

Provide section details of all retaining walls and rockeries, including sections through criticelgpor
of the rockeries or retaining walls.

Show all existing and proposed buildings with projections and overhangs.
Show the location of all wells on site and within 100 feet of the site. Note wells to be abandoned.

Show structuraBMPs required by th&ing County Stormwater Pollution Control Manwald any
subsequent revisions.

Profiles: Roadway and Drainage

1.

10.
11.

12.
13.
14.
15.
16.

17.
18.

19.

20

Provideexisting centerline ground profileat 56foot stations and at significant ground breaks and
topographic features, with average accuracy to within 0.1 feet on unpaved surface and 0.02 feet on
paved surface.

For publicly maintained roadways, provifileal road and storm drain profile with the same
stationing as the horizontal plan, reading from left to right, to show stationing of points of curve,
tangent, and intersection of vertical curves, with elevation of 0.01 feet. Inclidenith intersecting
pipe runs.

On a grid of numbered lingprovide a continuous plot ggrtical positioning against horizontal

Show finishedoad grade and vertical curve data(road data measured at centerline or edge of
pavement). Include stopping sight distance.

Show allroadway drainage including drainagéacilities and BMPs, that are within the rigbftway
or easement.

On the profile, show slope, length, size, and type (in plan notes or on a detail sheepjifesahd
detention tanksin public rightof-way.

Indicate the inverts of all pipes and cailis and the elevations of catch basin grates or lids. Itis also
desirable, but not required, to show invert elevations and grate elevations on plan sheets.

For pipes that are proposed to be within 2.0 feet of finished grade, indicaienitmeim cover
dimensions.

Indicateroadway stationingand offset for all catch basins.
Indicatevertical and horizontal scale.

Clearly label all profiles with respective street names and plan sheet reference numbers, and indicate
all profile sheet reference numbers on plan sheets, if drawn on separate sheets.

Locatematch points with existing pavementsand show elevations.

Showall property boundaries.

Label allmatch line locations

Provide profiles for allL2-inch and larger pipesand forchannels(that are not roadside ditches).

Show the location of all existing and proposed (if available or critical for cleargaseyvater and
sanitary sewer crossings

Showenergy dissipater locations

Identify datum used and abbenchmarks(may be shown on plan view instead). Datum and
benchmarks must refer to established control when available.

Use avertical scaleof 1"=5". As an exqgtion, vertical scale shall be 1"=10' if the optional 1"=100'
horizontal scale is used on projects with lots one acre or larger. Clarifying details, including those for
intersections and existing driveways, should use a larger scale.

. Split sheets with the profile aligned underneath the plan view, are preferred but not required.
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C DETAILS
The design engineer shall provide details for all construction, including but not limited to the following.
Flow Control, Water Quality, and Infiltration Facility Details

1. Provide a scaled drawirapndsuppating ddail s of each detention pond or vaudliow control BMP
and water quality facility, including the tract boundaries.

2. Show predeveloped and finishgrhdecontours at 2foot intervals. Show and labelaximum
design water elevation.

3. Dimension alberm widths.

Show and label at least tveooss sectionshrough a pond or water quality facilitgr anyBMP large
enoughto requre design demerts of ponds andr water qudity fadliti es. One cross section must
include the restrictowhenindudedin the design.

5. Specifysoils and compaction requirementdor pond construction and flow control BMP
construction. Specify loypermeability liners or treatment liners aguiged for ponds and ditches per
Section 6.2.4.

Show the location and detail emergency overflows, spillwaysandbypasses.
Specifyrock protection/energy dissipationrequirements and detalils.
Provideinverts of all pipes, grates, inlets, tanks, and tgudndspot elevationsof the pond bottom.

© ®©® N o

Show the location adiccess road$o control manholes and pond/forebay bottoms.

10. Provide plan and section views of allergy dissipatersincludingrock splash pads Specify the
size of rock andhickness.

11. Showbollard locations on plans. Typically, bollards are located at the entrance to drainage facility
access roads.

12. On the pond or water quality facility detail, show the size, type (or in plan notes), slope, and length of
all pipes

13. Show to sale the section and plan viewresstrictor and control structures. The plan view must
show the location and orientation of all inlet pipes, outlet pipes, and flow restrictors.

14. Draw details at one of the following scales: 1"=1', 1"=2', 1"=4', 1"=5'@"'=at 1"=20". Select a
scale that clearly shows required information.

Structural Plan Details

Any submittal that proposes a structure (e.qg., bridge crossing, reinforced concrete footings, walls, or

vaults) shall include plan sheets that incladeplete working drawings showing dimensions, steel

placement, and specifications for construction. Structures may require a design prepared and stamped by a
professional structural engineer licensed in the State of Washington, and an applicatiopdoata se

commercial building permit.
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2.3.13

EROSION AND SEDIMENT CONTROL (ESC) PLAN

This section details the specifications and contents for ESC fNatsthatan ESC planindudesthe

plaris dawings pus anESCrepat, which provides 8 suppating information and anyddtional

diredion necsesary for implemerting ESC measures andneding ESCimplemertation requremerts. The

ESC plan may be simplified by the use of the symbols and codes provided for each ESC measure in the
Erosion and Sediment Control Standafdstached Appendix D of the King County Manual). In

general, the ESC plan shall be submitted as a separate plan sheet(s). However, there may be some
relatively simple projects where providing separate grading &%l fans is unnecessary.

General Specifications

Thesite improvement planshall be used as the base of the ESC plan. Certain detailed information that is
not relevant (e.g., pipe/catch basin size,stublocations, etc.) may be omitted to make the ESC plan

easier to read. At a minimum, the ESC plan shall include all ohfbemation required for the base map

(see Table 2.3.1.A), as well as existing and proposed roads, driveways, parking areas, buildings, drainage
facilitiesandBMPs, utility corridors not associated with roadwasgevantcriti cal areas3? and citi cal
arearelevantcriti cal areas® and citical areabuffers, and proposed final topography. A smaller scale may

be used to provide better comprehension and understanding.

The ESC plan shall generally be designed for proposed topography, not existing topography, since rough
grading is usually the first step $itedisturbance. The ESC plan shadidress all phases of construction

(e.g., clearing, grading, and installation of utilities, surfacing, and final stabilization). If construction is
being phased, separate ESC plans may need to be prepared to address the specific needs for each
construction phase.

TheESC planshall be casistent with the information provided in Section 8 of the TIR and shall show the
following:

1. Identify areas with a high susceptibility to erosion.

2. Provide all details necessary to clearly illustrate the intent of the ESC design.

3. Include ESC measures fdt an- and offsite utility construction included in the project.
4

Specify the construction sequence. The construction sequence shall be specifically written for the
proposed project. An example construction sequence is provided in Appendix IKofgh@ounty
Manual.

IncludeESC Standard Plan Notes

Indude arninspedion andmaintenance ppgramfor ESC measures, induding designaion of a
CSWPP supevisor whois a cetified ESC professbnalandidertifi cation of phone nenbers for
24-hour cortad.

7. Indudethe bais and ckculationsfor seledion andsizing of ESC measures.

o

33 Rdevart critical areas, for the purpases of drainage review, include aqudic area, wetlands, flood hazard areas erosion hazard
areas landslide hazard areas, ste@ slopehazard areas ard critica aquifer recharge areas
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Clearing Limits

1. Delineateclearing limits.

2. Providedetails sufficient to install and maintain the clearing limits.

Cover Measures

1. Specify the type and location tdmporary cover measurego be used onsite.

2. If more than one typeof cover is to be used onsite, indicate the areas where the different measures
will be used, including steep cut and fill slopes.

3. If the type of cover measures to be used will vary depending on the time of year, soil type, gradient, or
some other factor, specify tkenditions that control the use of the different measures

4. Specify the nature and locationgdrmanent cover measureslf a landscaping plan is prepared, this
may not be necessary.

Specify the approximate amount of cover measures necessary to cover all disturbed areas.

If netting or blankets, or plastic sheding are specified, provide typical detail sufficient for
instalation and maintenance.

7. Specify themulch types, seed mixesfertilizers, andsoil amendmentgo be used, as well as the
application rate for each item.

8. Forsurface rougherning, describe methods, equpmentand aeaswhere surfaceroughenmng will be
use.

9. If PAM is wsed,showlocaion(s) and decribe apficaion method.

10. Whencompost blankets are used,show locaion, apficaionrates, andthe nane ofthe suppier
to documentthatcompost meds quadity spedfi caions pemReference 11C.

Perimeter Protection

1. Specify thdocation and typeof perimeter protection to be used.

2. Providetypical details sufficient to install and maintain the perimeter protection.

3. If silt fenceis to be used, specify the type of fabric to be used.

4

If compost berms or socks are wsed, docmertation must be povidedto asaure the supgier mees
the giteria and conpost meds qudity standads perReference 11C.

Traffic Area Stabilization
Locate the construction entrance(s).

2. Provide typical details sufficient to install and maintain the construction entrance.
3. Locate the construction roads and parking areas.
4. Specify the measure(s) that will be used to create stabilized cdimstmaads and parking areas.

Provide sufficient detail to install and maintain.

5. If awheelwash or tire bah systemwill beinstalled, povidelocaion, typical detail s for install ation
andmaintenance.

6. Provide alist of dust cortrol produds thatwill be wsed orsite andthelocaion of pdertial apgicaion
aress.

Sediment Retention

1. Show thdocationsof all sediment ponds and traps.

2. Dimension pondberm widths and all inside and outside pond slopes.

3. Indicate thearap/pond storagerequired and the depth, length, and width dimensions.
4. Provide typicakection viewshrough pond and outlet structures.
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10.
11.
12.
13.

14.
15.

If chemical or eledrocoaguation treatment of sedmert-ladenwaters will be wsed, appoval
documertation from Ecology must beinduded(see SWPPS danrequremertsfor chemnical storage).

Provide details for disposal of contaminated or chemically treated waters (e.g., where Chitosan or CO2
havebeen used) (see SWPPS plan requirements for chemical storage).

Indude appopriate approval documentation from local sewer districtsif contaminated
or chamicdly treagedwater will be dschagedto the saritary sewer.

Provide typical details of theontrol structure anddewatering mechanism

Detail stabilization techniquesfor outlet/inlet protection.

Provide details sufficient to instalell dividers.

Specify mulch or recommendedver of berms and slopes

Indicate therequired depth gagewith a pominentmark at 1-foot degh for sedmentremoval.
Indicatecatch basinsthat are to be protected.

Indicate existing and proposed flow control Blélfeas that are to be protected.
Providedetails of the catch basin and flow control BMP protectiorsufficient to install and
maintain.

Surface Water Control

1.

2.
3.
4

o

8.
9.

Locateall pipes, ditches, interceptor ditches, and swales that will be used to convey stormwater.
Providedetails sufficient to install and maintain albnveyances
Indicate locations obutlet protection, and provide detail of protections.

Indicate locations and outlets of any possddeatering systemsProvide deails of dternaive
dischage methodsfrom dewatering systems if adequée infiltr ation rates cannobe acleved.Do not
route devatering water, dean or utreaed,throughstormwater sedmentponds.

Indicate the location of arlgvel spreadersand provide details sufficient bastall and maintain.
Show alltemporary pipe inverts.

Provide location and specifications for ih&erception of runoff from disturbed areas and the
conveyance of the runoff to a nenosive discharge point.

Providelocationsand details ofock check dans.
Providedetails, including front and side sections of typicatk check dams

Protedion of Existing and Proposal Flow Control BMP Areas

1.
2.

Provide peimeter protedion atexisting and poposed flow cortrol BMP locdions

Provide cationay plan ndes @nphasizing avoidance of nedave impads to receftor soil s
and exsting vegeation to remain.

BMP Maintenance

1.
2.

Provide adequa dan ndesfor gudance oBMP maintenancenethods andchedues.

Indude arinspedion andmaintenance pgramfor ESC measures.

Management of the Project

1.
2.

Provide gan ndesto darify and enphasize the managenentresporsibiliti esfor the pojed.

Indude arinspedion andmaintenance ppgramfor ESC measures, induding designaion of a
CSWPP supevisor whois a cetified ESC professbnalandidertifi cation of phone nenbers for
24-hour cortad.
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Wet Season Requirements
1. Provide alist of dl apgdi cade wet season requremerts.

2. Clealy idertify thatfrom October1® throughApril 30", no soil s shdl be expsedfor more thantwo
corsecutive working days. Also nde thatthistwo-day requirement may be apjied atothertimes
of theyearif storm events warrantmore corservative measures.

3. Clealy idertify thatexposed soil s shall be stabilizedatthe end otheworkdaypriorto a
weekend, hibday, or predctedrain evert.

Critica Areas Redrictions

1. Dedineae andlabelthefollowing aitical areas, and anyapgdicalde bufers, thatare on or aghcent
to the project site aqudic aess, wetlands, flood hazard areas erosion hazard areas, landslide
hazard areas, steepslope haard areas, andcriti cal aquifer rechage aess.

2. If constuction aedes dsturbed aeaswithin anyof the abee listed gitical areas or adated
buffers, spedfy thetype,locdions, and dtails of anymeasures or ¢her povisions necssary to
comply with the criti cal area regrictionsin Appendx D and potectsurfacewaters andsteep
slopes.

23.1.4 STORMWATER POLLUTION PREVENTION AND SPILL (SWPPS) PLAN

This sedion deail s the spedfi cations and coterts for SWPPS dars, which togeherwith ESC plars,
comprise the corstruction stormwater pdlution grevertion (CSWPP planthatmust be submitted as
pat of the engneaing dansrequredfor drainagereview. Additionalguidancefor developingthe
SWPPS dan can béoundin the SWPPS Sandadsinthe KCSWDM Appendx D, Construction
Sormwater Pollution Prevenion Sandads, in theKing Courty Stormwater Pollution Prevertion
Manualandin the Sormwater ManagenentManualfor Western Washington (SMMMWW) pubished
by the Wahington Sate Depatmentof Ecdogy (Ecology).

The SWPPS danmust be kepton site during dl phases of costruction andshdl addressthe
construction-related pdlution-generding adiviti es odlinedin Subsedion A below. The panmust
indude a dscription ofthe methodsthe geneal cortrador will useto ersure sub-cortradors ae avare
of the SWPPS dan. A form or record must be povidedthatstates & sub-cortradors have read and
ageetothe SWPPS dan.

A SWPPS dan comist ofthefollowing three éemerts, which ae further decribedin SulsedionsB,
C, and Dbdow:

1. A site pan showingthelocaion and dscription of BMPsrequredto preventpalution and
cortrol spill sfrom corstruction adivities androm chamicds and thermaterials used andstored
onthe comstruction site. See Sukedion B bdow for more spedfi cs onthe SWPPS site dan.

2. A pallution prevertion report listingthe pdential sources of palution anddertifying the
opeationd, source cottrol, andtreamentBMPs necesry to prevert/mitigate pdlution from
these sources. See Sukedion Cbdow for more spedfi cs onthe SWPPS pdlution prevertion
repat.

3. A gpill prevention and deanup report describing the pocedues andBMPs for spill prevertion

andinduding provisionsfor deanup ofpill s shoud theyoccu. See Sukedion D bdow for more
spedfi cs onthe SWPPS spill prevertion and teanuprepart.

A. ACTIVITY-SPECIFIC INFORMATION REQUIRED
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At aminimum, the SWPPS danshdl addess if apgdicalle, thefollowing pdlution-geneating
adivitiestypicdly asodatedwith corstruction andindudetheinformation spedfi ed béow for each
adivity. If other pdlution-geneating adivities @&datedwith corstruction ofthe poposed poject
areidertifi ed,the SWPPS danmust addess those adivitiesin asimilar manne.

Storage and Handling of Liquids

1. Idenify liquidsthatwill be hantked orstored orsite, induding butnotlimitedto petroleum
products, fuel, solvents, detergens, paint, pesticides, concree adnixtures, andform ails.

2. Spedfy types andsizes ofcontainers of liquidsthatwil| be storedhanded orsite. Show
locdions onthe SWPPS site dan.

3. Describesecondary cortainment methodsadequéely sizedto provide corainmentfor dl
liquidsstored orsite. Showthelocdions of coteinmentareas orthe SWPPS site dan.

Storage and Stockpilin g of Construction Materialsand Wages

1. ldentify corstruction materials andwagesthatmay be geneated orstockpled orsite. Showthe
locaionswhere these materials andwasteswill be genested andstockpiled onthe SWPPS site
plan.

2. Spedfy type ofcovermeasuresto be sedto keeprainwater from cortading corstruction
materials andwastesthatcan corribute pdlutarts to storm, surface, and gpundwater.

3. If wastes ae keptin containers, describe howrainwater will be keptout of the cottainers.

Fueling

1. Spedfy method of onsite fueling for corstruction equpment(i.e. stationay tanks, truck
mourtedtanks, wethaosing, dc.). If stationay tankswill be wsed,showther locaion onthe
SWPPS site dan.

2. Describetype andsize oftanks.

3. Describecontainment methodsfor fuel spill sandmakereferenceto the SWPPS site
planfor locaioninformation.

4. If fuding occusduring evenng hours, describelighting andsignage pan. Makereferenceto the
SWPPS site danfor locdioninformation.

Maintenance, Repairs, and Storage of Vehiclesand Equipment

1. ldenify maintenance and rep& areasandshowther locaions onthe SWPPS site dan.
Use of dip pans or [astic beneth vehiclesisrequred. A noteto this df ectmust be shown
onthe SWPPS site dan.

Describe methodfor cdledion, storage, and idposal of vehicle fluids.

3. Ifan aeais designaedfor vehicle maintenancesignsmust be posted thatstate novehicle
washing may occurin the aea. A nateto this dfectmust be shown onthe SWPPS site dan.

Concrete Saw Cutting, Slurr y, and Washwater Disposal

1. Asarethatwashoutof conaete trucksis peformed df-site orin designaed concete washout
areas ofy. Idertify truck washout areasto asaure such aeas & notwithin acriti cal aquifer
rechage aea If theyare,thewashoutareamust belinedwith animperviousmembrane.
Showlocaioninformation onthe SWPPS site dan.Locae washoutarea ateast 50 feetfrom
sersitive aeassuch asstorm drains, open déches, orwater bodes, induding wetlands.

2. Spedfy size ofsumps neededo cdlectand cotain slurry andwashwater. Showlocdion
information onthe SWPPS site dan.
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3. ldenify areasfor rinsing handtoadsinduding butnotlimitedto screed, shovels, rakes,
floas andtrowels. Showthelocdions ofthese aeas orthe SWPPS site dan.

4. Describemethodsfor colleding, treating, and dsposal of waste water from expeed
aggegde pocesss, congete ginding andsaw cutting, and neveonaete washing and
curing water.

Handling of pH Elevated Water

New conaete vauts/stiucturesmay catse cdlededwaterto have an elgated gH. Thiswater
cannotbe dschagedto storm or surfacewater urtil neuralized.

1. Provide deails ontreating/neutralizing water when pHis notwithin nedral parameters.
Written appoval from Ecdogyisrequred bédore wsing chenical treamentotherthanCO2 or
dry iceto aqust pH.

2. Provide deails ondisposal of water with devated pHor of thetregedwater.

Application of Chemicalsincluding Pegicides and Fertili zers
1. Provide alist of chemicasthatmay be wsed onthe projectsite andthe apji caion rates.

2. Describewhere and howcheamicaswill be apdied. Showlocaioninformation onthe
SWPPS site dan.

3. Describewhere and howchemicaswill be stored. Showlocaioninformation onthe SWPPS
site dan.

B. SWPPSSITE PLAN

Thesite plan dementof the SWPPS danshdl indude &l of theinformation requiredfor the bae
map (seeTale 2.3.1A, p. 223), aswell as exsting and poposedroads, driveways, paking aeas,
buildings, drainagefadliti es, utility corridors notassociatedwith roadvays, relevantcriti cal
areas*4 and adated bufers, and poposedfinaltopogaphy. A smalerscde maybe wsedto
providemore canprehersive ddails onspedfi c locaions of each divity andspedfi c prevertion
measure. In addtionto thisinformation, thefollowingitems, ataminimum, shdl be povided as
apdicabe:

1. ldenify locaionswhereliquidswill be stored and ddinede seconday cortainmentareasthat
will be povided.

Idertify locaionswhere construction materials andwasteswill be geneated andstockpled.
Idertify locdion offueling for vehicles and eqipment if stationay tankswill be wsed.
Delinede containment areasfor fuel spills.

Showlocaion oflighting and signagefor fuding duing evering hous.

2 e

Delinede maintenance and repér areasand dealy note thatdrip pans or [astic shdl be
used beneth vehicles. Also, dealy note that signs must be pated that state novehicle
washing may occulin the aea.

7. Deélineaetruck washout areasandidertify thelocaion of slurry /washwater sumps and

34 Rdevart critical areas, for the purpcses of drainage review, include aqudic area, wetlands, flood hazard areas erosion hazard
areas landslide hazard areas ste slopehazard areas and critica aquifer recharge areas
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rinsing areasfor tods.
8. Dedlineaewhere chamicaswill be aptied anddertify where theywill be stored.

9. Idertify where spill response materialswill bestored.

C. POLLUTION PREVENTION REPORT

Thisrepat providesthe spedfics on pdution prevertion andmust indudethefoll owing
information in addtion to the adivity-spedfi c information spedfiedin Sutsedion A above:

1. Listthe pasble sources ofpollution per Sulsedion A above andidertify theBMPsto be
usedfor eachsourceto preventpadlution. Indude anysupporting information (site
condtions, cdculations, etc.) for theseledion andsizing of pdlution prevertion BMPs.

2. ldertify the personnelresporsible for pdlution prevertion and tealy list theresporsibiliti es
of each pesonidertified. Contact information for these pesonnelmust be dealy idertifi ed
intherepat and onthe SWPPS site dan.

3. Describetheproceduresto be wedfor monitoring pdlution prevertion BMPs andfor
respondngto aBMP thatneeds #ention, induding keejing recads/repats of dl inspedions
of pdlution preventBMPs (seeReference Setton 8-E for exanples ofworksheds thatmay be
used.

D. SPILL PREVENTION AND CLEANUP REPORT

This repat providesthe spedfics onspill prevertion and teanup andnust indude the
following information in addtion to any adivity-spedfic information in Sulsedion A
above relatedto spill prevertion:

1. Listthe p@sble sources ofa spill andidertify theBMPsto be sedfor eachsourceto preventa
spill .

2. Idertify personnelresporsible for spill prevertion and teanup andlealy list theresporsibiliti es
of each pesonidertified. Contact information for these pesonnelmust be dealy idertifiedin
therepat and onthe SWPPS site dan.(On typical projeds, the pimary contactfor SWPPS issues
will be the CSWPP supevisor, who may be managng aherspill respondesto assure canpliance;
complex projeds maywarrantspedalist personnelfor spedfi c site apicdions.)

3. Describetheproceduresto be wedfor monitoring spill prevertion BMPs andfor
respondngto aspill inddert, induding keejing recads/repats of dl inspedions andspill s
(seeReference Setton 8E for exanples ofworksheds thatmay be wsed).

4. ldenify where spill response materialswill bestored. Makereferenceto the SWPPS site
planfor locaion information.

5. ldertify disposal methodsfor cortaminaedwater andsoil after aspill.

2.3.1.5 LANDSCAPE MANAGEMENT PLANS (IF APPLICABLE)

A landscape management plsna Kent approved plan for defining the layout and {targh maintenance
of landscaping features to minimize the use of pesticides and fertilizers, and reduce the discharge of
suspended solids and other pollutants. Gemelidance for preparing landscape management plans is
provided in Reference SectiorCh

If a landscape management plan is proposed, it must be submitted with the engineering plans for the
proposed project. The elements listed below are required faragiead of landscape management plans.

1. Provide asitevicinity map with topography.
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Provide asite planwith topography. Indicate areas with saturated soils or high water tables.

3. Provide gplant list (provide both common and scientific names) that ireduthe following
information:

a) Indicate any droughiblerant plants, disease resistant varieties, species for attracting beneficial
insects (if any) and native plants.

b) For shrubs and groundcovers, indicate the proposed spacing.

c) For turf areas, indicatthe grass mix or mixes planned. Indicate sun/shade tolerance, disease
susceptibility, drought tolerance, and tolerance of wet soil conditions.

4. Provide dandscape plan Indicate placement of landscape features, lawn areas, trees, and planting
groups (forbs, herbs, groundcovers, etc.) orsitee

Include information orsoil preparation and fertility requirements.

Provide information on the design of tinegati on method (installed sprinkler system, drip irrigation
system, manual, etc.)

7. Provide dandscape maintenance planincluding the following:
a) Physical care methods, such as thatch removal or aeration, and mowing height and frequency
b) Type of fertilizer(including N-P-K strength) and fertilization schedule or criteria

c) Type of chemicals to be used for common pests such as crane fly larvae, and the criteria or
schedule for application

d) Any biocontrol methods.

8. Provide information about thetorage ofpesticides or other chemicalsanddisposal measureshat
will be used:

a) If applicable, indicate how the chemicals will be stored orsitiedoetween applications to prevent
contact with stormwater or spills into the storm drainage system.

b) Indicate how excess quantities of fertilizers or chemicals will be handled for individual
applications.

9. Provide arimplementation plan (see Reference Sam 4-C for guidance on preparing the
implementation plan).

2.3.2 PROJECTS IN TARGETED DRAINAGE REVIEW

This section outlines the specifications and contents of limited scope engineering plans allowed for
projects in Targeted Drainage RevieWable 2.3.2.Aspecifies the minimum required elements of the
targeted technical information report based on the @§jpermit or project, and on the three categories of
project characteristics subject to Targeted Drainage Review per Section 1.1.2.2.
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TABLE 2.3.2A MINIMUM ENGINEERING PLAN ELEMENTS @

FOR PROJECTS IN TARGETED DRAINAGE REVIEW

Type of Permit or Project | Drainage Review | Project Category 1? Project Category 2? Project Category 3%

Type Projects that contain or are Projects inTargeted Redevelopment projects (as
adjacent to floodplains, Drainage Review that defined in 1.1) in Targeted
streams, lakes, wetlands or | propose to construct or | Drainage Review that propose
closed depressions OR projec| modify a 12" or larger $100,000 omore of
within a Landslide Hazard pipe/ditch, or receive improvements to an existing
Area, Landslide Hazard runoff from a 12" or larger| high-use site
Drainage Arear Erosion pipe/ditch

Hazard AreaProjedsin TDR
that cortain or are adjacemn
to aflood, erosion, or

1. stegp Slopehazad areg; or
arewithin aCDA or LHDA; or
propos (7,000 $ of land
disturbing adivity (3 aaesif
in Simplified DR).

SINGLE-FAMILY Targeted Drainage | 1 TIR Sections 1, 2, and 6 1 TIR Sections 1, 2, 3, 5, § N/A
RESIDENTIAL BUILDING | ReviewONLY (minimum) 7, and 8 (minimum)
PERMITS 1 Simplified Site ESC PI&# | T Simplified Site ESC

(SFRy) and SWPPS Plan Plarf¥ and SWPPS Plan

1 Site Improvement Pl 1 ESC Plaff) for
conveyance work

1 Site Improvement Pl&n
Targeted Drainage | 1 TIR Sections 1, 2, and 6 1 TIR Sections 1, 2, 3,5, § N/A

& ReviewCOMBINED [  (minimum) 7, and 8 (minimum)
SHORT PLATS WITH Simplified | § Simplified Site ESC P&l | 1 Simplified Site ESC
Slte_Dralnage and SWPPS Plan Plarf®
Review 1 Site Improvement PI&h 1 ESC Plaff’ for

conveyance work
1 Site Improvement Pl4&n

OTHER PROJECTS OR Targeted Drainage | 1 TIR Sections 1, 2, 6, and 8 | 1 TIR Sections 1, 2, 3, B, | 1 TIR Sections 1, 2, 4, 8, and 1(

PERMITS ReviewONLY (minimum) 7, and 8 (minimum) (minimum)
1 ESC Plaf’and SWPPS Plal 1 ESC Plaff) and SWPPS | 1 ESC Plaff) and SWPPS Plan
for any site disturbance wor| Plan for any site for any site disturbance work
1 Site Improvement Pl&n disturbance work 1 Site Improvement Pldn

1 Site Improvement Pl&n

Notes:

@ The aboveplan elements are considered the recommended minimum for most development cases in Targeted Drainage Review.
Development Review Engineer may add to these elements if deemed necessary for proper drainage review. Predesignhribetings
DevelopmentReview Engineerare recommended to identify all required elements.

@ For more detailed descriptions of project categories, see Section 1.1.2.2. If the proposed project has the charbcterestitaroone
category, the plan elements under eachiegiple category shall apply

@ Simplified site ESC plans are an element of the simplified site drainage plan as explainesinmplified Site Drainage Requirements
booklet (detached Appendix C).

#) ESC plans shall meet the applicable specifications detailed in S8cidn3

® site improvement plans shall meet the applicable specifications detailed in e8tio® The Development Review Engineer may allow
modified site improvement plans as described in Se&idni.2
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2.4 PLANS REQUIRED AFTER DRAINAGE REVIEW

This section includes the specifications and contents required of those plans submitted at the end of the
permit review process or after a permit has been issued.

24.1 PLAN CHANGES AFTER PERMIT ISSUANCE

If changes or revisions to the originally approved engineering plans require additional review, the revised
plans shall be submitted to the Permit Center as a Plan Revision for approval prior to construction. The
plan change submittals sheontain all of the followingn PDF format

0 The appropriate Revision form(s).

0 Therevised TIR or addendum.

o Theengineering plans.

o Other information needed for review.

242 FINAL CORRECTED PLAN SUBMITTAL

During the course of construction, changes to the approved engineering plans are often required to
address unforeseen field conditions or design improvements. Once construction is completed, it is the
applicant's responsibility to submit to the Econonmid &ommunity Development Departmerfirel
corrected plan( fi-a 8 i | wthishds)an engineering drawing that accurately represents the project as
constructed. These corrected drawings must be professionally drafted revisions applied to the original
appoved plan, eXading the CSWPP plan, and must include all changes made during the course of
construction; the ESC plan, however, should not be included. The final corrected plan must be
stamped, signed, and dated by a licerdetiengineerregistered irthe State of WashingtorA CAD

drawing fil e (.dwg) of thefinal correded ganmust be submitted dongwith paper cojgs. The CAD

file must contain dl the pages ahe gansetfor road and thinageinfrastructure, butneed notorntain
othersheds. A final corrected TIR, upddedto indude & changesnadeto the aigindly appoved

TIR duingthe couse of corstruction, must be submittedwith thefinal corrededplan. In addtionto

any deign changes argippating cdculaions and doauertation, thefinal correded TIR shdl

indude afinalupdded Sormwater Fadlity Summary Sheet(see Reference8-D) andsignedrecaded

copes of #l requred eaements and delerations of coenarn. A copyof anyrequredLandscape
ManagenentPlan(see Setion 2.3.1.5shdl accanpanythe gans andr'iR. The éedronic copyof the
finalcorreded TIR may bein .pdf or aher appovedformat.

243 FINAL PLAT, SHORT PLAT, AND BINDING SITE PLAN
SUBMITTALS

In addition to the requirements of the Economic @dhmunity Development Department, submittals for
final recording of subdivisions and short plats must include the following information:

1. Indicatedimensionsof all easements, tracts, building setbacks, tops of slopes, wetland boundaries,
and floodplains.

Includepertinent restrictions as they apply to easements, tracts, and building setback lines.

3. Include thededication and indemnification clauseas provided in Reference Secticis8
accompanying Chapter 5 of the Kent Design and Construction Standards.

4. Stake themaximum amount of added impervious surfacendproposed clearing per lotas
determined through engineering review. The maximum amount of impervious surface may be
expressed in terms of percentage of lot coverage or square feet.

2-34
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5. Specifyroofdownspdu controls by |l ot based on the fASizin
(see Section 1.2.3.2) as determined through engineering review and approval.

6. For a plat or short plat, record a note conditioning sifagigly residential permit approval on
compiance with approved roof downspout controls (see notes in Section 5.1).

Indude arecadeddedaration of covenant and grant ofeasement for eachlot on which flow conirol BMPs ae
installed orstipulated perCore Requrement9, Setion 1.2.9.4.1, and eadtdt for which flow cortrol BMPs ae
installedin asepaate dedicaedtractper Setion 1.2.9.4.1.

2-35
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3 HYDROLOGIC ANALYSIS AND DESIGN

The City of Kent has made no changes to Chapter 3 @02tKing County Surface Water Design
Manual. Chapter 3 of the 2016 King County Surface Water Design Manual shall be used for all proposals
in the city of Kent.
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4 CONVEYANCE SYSTEM ANALYSIS AND
DESIGN

The City of Kent has made the following revisions to Chapter 4 of the 2021 KCSWDM. Apart from these
changes, the King County version of Chapter 4 applies for proposals in the City of Kent.

4.1 ROUTE DESIGN EASEMENT REQUIREMENTS
41.1 EASEMENT AND SETBACK REQUIREMENTS

This section shall read as follows:

Permanent onsite exclusive Easements for access, maintenance, and construction are required for all public
and private stormwater systems serving more than one property located outside of putadfewaght

Private improvements such as buildings, fengagges, carports, retaining walls, utilities, signs, light
standards, etc. are not allowed in these easenWhtre an encroachment occurs, the developer shall
remove and relocate the conflicting private improvements. Easements shall be accessible by
construction equipment used to operate and maintain these faciliti?®¢hen Easements are required,

then legal descriptions for same shall be submitted with a professional land surveyor stamp thereon. Also,
acurrenttitle report covering the propertiés be encumbered by the Easements shall accompany said
description. Under no circumstances shall a Bill of Sale be placed on the City Council agenda for action
until all Easements have been approved and recorded.

When offsite Easements and/or onsite Easemfor the extension of approved comprehensive stormwater
plans are required, these shall be approved and recorded prior to holding any preconstruction meeting.
The same conditions shall apply regarding legal descriptions and title reports.

A. Easemets
The minimum easement widths are as follows:
1. Storm drain pipelines (under 10 feet dekefip feet wide.

2. Storm drain pipelines (1015 feet deepi) 20 feet wide. Note: large diameter or deeper sewers
may require wider easements as determined necdss#rg Director.

3. Access and/or maintenance roads are required to all retention/detention facilities, control
manholes, and other drainage structures. The minimum roadway width shall be 12 feet. The road
shall be paved with an alleather surface, and tpavement shall be designed to support a2AS
loading maintenance vehicle.

4. The Easements for detention facilities or other structures shall extend a minimum of 12 feet
around the outside of the facility, and shall include access Easements as well.

B. Rightof-way

Where possible, utility extensions shall be located within City Riffstay. When possible storm
drainage Retention/Detention facilities shall be located adjacent to Citydtiglay.

Work inside County and State Rigbftway requires usegomits from the appropriate agencies.
County and State Rigluf-way Permits must be obtained by the developer/owner.
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4.2 PIPES, OUTFALLS, AND PUMPS
42.1 PIPE SYSTEMS

42.1.1 DESIGN CRITERIA

Acceptable Pipe Size$ This section is replaced with the following:

AThe mini mum di ameter of storm drain approved fo
culverts, shall be 12 inches. Minor laterals and connections to catch basins may be 8 inches in diameter if
approwed by the City. The minimum diameter acceptable for private systems shall be 8 inches, excluding
downspouts. 0

Allowable Pipe Materialsi This section is replaced with the following:

The designer shall have the option of constructing storm sewers, aradngylverts of the type of pipe
listed below within the limits specified. It is not necessary that all pipe on the project be of the same type;
however, all contiguous pipe shall be of the same type.

Type of Pipe Minimum Cover (ft) Public Systems
(from top of bell)

(See Note 1)

PCP (Bell & spigot Gasket joint) 2 Yes

RCP 1 Yes

HDPE (solid wall only) 15 Yes, see Note 2 for exemption
Polypropylene Pipe (PP) See Note 3 Yes, see Note 2 for exemptiorn
PVC SDR 35 3 Yes, see Note 2 foexemption
PVC SDR 21 15 Yes, See Note 2 for exemptio
Ductile Iron 0.5 Yes

Ribbed PVC 2 Yes, see Note 2 for exemption

NOTES:

1. These are minimum depths. Actual depths must meet design loading requirements including
maximum depths specified by thge manufacturer. Pipe cover in areas not subject to
vehicular loads may be reduced to 3 inch minimum. . Regardless of stated minimum cover,
the designer shall mitigate for pipe buoyancy.

2. HDPE, PVC and PP pipes shall not be used as drivewlagrt and on pipe runs where one
or both ends are not terminated at a manhole or catch basin.

3. Minimum cover in traffic areas for 1iach through 48nch diameter pipes shall be 2 ft, and
for 60-inch diameter pipe shall be 3 ft. Regardless of statedrmaimicover, the designer
shall mitigate for pipe buoyancy.

4. All materials used for construction of storm drainage systems and appurtenances shall be
new and undamaged. All materials used shall be subject to inspection by the City prior to
use. The contragtr s hal | provide the City with shop
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specifications, and certificates of materials as requested.

The materials referred to herein, shall conform to the applicable provisions of the Standard Specifications
and t he man mmendet instakatiob grocederes.o

1. Plain Concrete Storm Sewer Pipe (PCRJI nonreinforced concrete pipe shall be ASTM €34
Class Il or better with gasketed joindgints for concrete pipe shall use rubber gaskets per ASTM
C443.The maximum diameter famreinforced pipe shall be 12 inches.

2. Reinforced Concrete Pipe (RCPAIl reinforced concrete pipe shall be ASTM G8b6a Class IV
or as specifiecElliptical and arch pipe shall be reinforced per ASTM C507 and ASTM C506
accordingly. Joints for reinfordeconcrete pipe shall use rubber gaskets per ASTM C443.

3. Protective TreatmeritAll steel pipe shall be coated with a protective asphalt treatment. The minimum
acceptable protective treatment shall be APWA Treatment 1.

4. PVC Pipei PVC pipe conforming to ASTM 3034, SDR 35 and SDR 21 with rubber gasket joints
may be used where adequate cover can be obtaillogts shall conform to ASTM D3212 using
elastomeric gaskets conforming to ASTM F477.

5. Ribbed PVQ PVC pipe conforming to ASTM F79H/UNB-9 with rubber gasket joints may be used
where adequate cover can be obtaingmints shall conform to ASTM D3212 using elastomeric gaskets
conforming to ASTM F477.

6. HDPE Pipe Non-corrugated solid walleHigh Density Polyethylene Pipe (HDPE) are manufactured
from resins meeting the requirements of ASTM D3350 and meeting or exceeding cell classification of
445574C, and a plastic pipe institute (PPI) designation of PE 4710. The pipe shall have a minimum
standard dimension ratio (SDR) of 32.5. HDPE pipe shall be joined into a continuous length by using
abuttf usi on joint method meeting the requirements
recommendations.

7. Polypropylene Pipe (PR)PP Pipe shall conform tbe requirements of ASTM F2764 with minimum
pipe stiffness of 46 Ibs/in./in. when tested in accordance with ASTM D2412. Pipe sizes ranging from
12 inch to 24 inch shall be doublalled and pipe sizes ranging from 30 inch to 60 inch shall be
triple-walled Doublewalled pipe shall have a smooth interior surface and annular exterior
corrugations, whereas triplealled pipe shall have a smooth interior and exterior surfaces with
annular corrugations in between. Pipe joint shall be a bell and spigot détsigiouble gaskets.

Pipe and joint performance verification are field tested in accordance with ASTM F1417 or ASTM
F2487. Gaskets shall meet the requirements of ASTM F477 and be installed by the pipe manufacturer.
Pipe gaskets shall be shipped coverét & removable protective wrap to ensure the gaskets are free
from debris. Pipe bell shall have reinforcement with a polymer composite band installed by the pipe
manufacturer.

8. Ductile Iron Pipa DI pipe shall be Class 50 in accordance with USA Stanfle2d.1 (AWWA G
51). Alljoints shall be pusbn mechanical or flanged.

Pipe Alignmenti Replace Requirement 1 with the following:

Al I storm drains smaller than 36 inches in diam
manholes or catchasins.

Storm Drainage Manholes

A. Locationi Storm drainage manholes or catch manholes for access are required at the following
locations on the conveyance system:

1. Allchanges in slope.
2. Changes in pipe diameter.

3. Connections of storm pipes framanholes to the conveyance systems that are larger than 24
inches in diameter.
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The following exceptions may be connected to conveyance systems that are equahtdha 48
diameter pipe using an approved saddle branch:

a. Connections of storm pipes fraratch manholes that are 24 inches and smaller in diameter.
b. Connections of storm pipes from catch basins that are 18 inches and smaller in diameter.
Changes in alignment.

Distances not greater than 400 feet on pipe runs.

Dissimilar pipe materialand/or change in pipe material

N o o bk

In a trunk line smaller than 12 inches, at every other catch basin but no greater than 400 feet.

B. Flow Channel$ Where necessary to maintain the hydraulic gradeline, channeled storm drain
manholes shall be used. &manhole shall be fully channeled to the crown of the pipe to accomplish
smooth flow and minimize turbulence at junctions. Catch or drop section manholes are permitted on
the trunk system.

C. Flow at Transition ManholgsTo maintain the energyradient and the velocity through grade
changes and changes in diameter at manholes, the invert of the downstream pipe shall be lowered. A
general method to achieve the required drop at manholes is to match crowns of the storm pipes. In
cases where slopare at a minimum, an alternate approach is to use the 0.8 rule. Where possible, a
0.1 foot drop in all manholes is desirable.

D. Standard ManholeisThe minimum diameter of manholes shall be 48 inches and shall be precast
reinforced concrete structuresll manholes shall be equipped with safety steps. Larger diameter
manholes are required for larger pipelines and special pipe configurations. The following table lists
the minimum diameter of manholes for various runs of straight pipelines. (See Staetsisl5
8(a), 58(b) and 59 in Appendix B of the Kent Design and Construction Standards.)

Pipe Diameter Manhole Diameter

8 inchesi 21 inches 48 inches
24 inchesi 36 inches 54 inches
36 inchesi 42 inches 72 inches
42 inchesi 60 inches 96inches

Stormwater Inlets

Stormwater inlets, installed to intercept surface runoff, include catch basins, catch manholes, curb inlets,
and headwall structures. Catch type inlets are required to trap or minimize silts, sediment, and debris from
entering the main drainage systems. Curb type inlets without a drop section are permitted only where
approved by the City.

A. Catch Basin Locations for Street and Roadwagsitch basins or catch manholes shall be installed at
these locations:

1. At all street gutterline intersections in such a configuration as to minimize gutter flows through
pedestrian crossings.

2. Atlocations along gutters so as to provide a maximum gutter flow of 200 feet for street grades up
to 3%.

3. Where Type Il catch basins are useddotess to the trunk storm sewer, the maximum spacing
shall be 400 feet.
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4. At all low points of vertical curves and grade breaks.
5. At the inlet of minor ditches to the drainage system.

B. The low point of vertical curves or roadway grades require catch heiinthrough curb inlet to
minimize the potential for property damage. -@elsacs located at the low end of roadway grades
also require catch basins with through curb inlet. (See Standard D2fa)l &d (b) in Appendix B
of the Kent Design and Congtition Standards.)

C. In all cases, the location, size, and number of catch basins to be installed shall be sufficient to ensure
that there is adequate capacity to efficiently collect the stormwater.

D. Catch Basin Locations for Private Developmén@att basins or catch manholes are required at
these locations for private developments:

1. Atthe junction of private storm drainage systems with City drainage systems.

2. At adequate locations throughout the development to provide efficient drainage oapza®d
and to ensure that surface water runoff to adjacent City streets and private property is minimized.

3. Atlocations as required to intercept natural drainage entering the site.

Castings

A. Manhole frames and covers shall be cast gray iron or ductile Adbmanhole covers located outside
the street shall have locking lids. (See Standard Plans in Section 5.9 of the Kent Design and
Construction Standards.)

B. Public catch basin frame and grates shall be ductile iron and bolt down. (See Standard Plaos in Sect
5.9 of the Kent Design and Construction Standards.)

C. Public catch basins used in areas not designed to receive surface drainage or where required by the
Director shall have ductile iron bolt down frame with solid lid. (See Standard Plans in Sectién 5.9
the Kent Design and Construction Standards.)

D. Public catch basins used in low point of vertical curves or roadway grades and at the low end of
roadway grades in cuale-sacs shall have through curb inlet frame andleeKing vaned grate.
(See StanddrPlans in Section 5.9 of the Kent Design and Construction Standards.)

E. Public catch basins used in steep roadway grades of 6% and greater shall have ductile iron self
locking vaned grate with vaned grate frame. (See Standard Plans in Section 5Keatt thesign
and Construction Standards.)

F. Public catch basins used in rolled curb and gutter shall have rolled curb frame and grate. (See
Standard Details (See Standard Plans in Section 5.9 of the Kent Design and Construction Standards.)

G. Block lettering isrequired on the top surfaces of storm drain castings, and shall read as follows:
ANO DUMPI NG! DRAI NS TO STREAMS! O

Manhole and Catch Basin Adapters

A. All aluminum surfaces in contact with the concrete shall be treated to protect from corrosion. The
aluminumpipe to be treated shall be cleaned with solvent to remove contaminants. After cleaning, the
pipe shall be painted with 2 coats of paint conforming to Federal Specificati®¥6a4b.

B. PVC pipe adapters shall be Kiorseal type flex joints or sand collareeting ASTM D303H-78
SDR35 specifications or other materials as approved by the Director to permit slight differential
movement.

C. Ribbed PVC adapters shall be Ribbed PVC sand collars meeting AS3081B78 SDR35
specifications. Where the pipe enters square to the manhole or catch basin, double gaskets may be
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used. The gaskets must fall within-inth tolerance of the inside andtside face of the wall of the
structure.

D. Double wallPolypropylene Pipe shall use Sanitite HP manhole adapter. Additionally, Polypropylene
Pipe (double wall and triple wall) shall use #&%eal wedge style connector or PSX Direct Drive pipe
to manhole canector meeting or other material as approved by the Director to permit
slight differential movement.

E. All pipe materials other than the above shall be mudded directly into the manholes and catch basins
using a smooth 45 degree bevel from the pipte structure. The allowable protrusion is 2 inches
inside the structure unless otherwise approved by the Director.

Pipe Bedding

Pipe bedding for storm drain and culvert pipe shall bari&® minus crushed rock. (Pea gravel is not
allowed). A contiuous and uniform bedding shall be provided in the trench for all buried pipe. Bedding
material shall be tamped in layers around the pipe and to a sufficient height above the pipe to adequately
support and protect the pipe to 95% compaction ASTIbBB7, n accordance with the standard
specifications and details and in conformance with the following gradation:

Sieve Size Passing

3/4 Inch 100%
5/8 Inch 9571 100%
1/4 Inch 457 65%
U.S. No. 40 67 18
U.S. No. 200 7.5 Max.
% Fracture 75 Min.
SandEquivalent 40 Min.

L.A. wear 500 rev. 35% Max., Degradation 25% min. Free from wood waste, bark, and other deleterious
material.

Bedding shall be placed 6 inches under or around the pipe and 6 inches over the pipe where, in the opinion
of theDirector, existing material is found unsuitable. The pipe shall be protected from damage when
compacting. At least 2 feet of cover is required over the pipe prior to using heavy compaction equipment.

Where determined necessary by the Director, ballatriabshall be used below bedding to stabilize the
trench. Ballast shall conform to the requirements of Pipe Bedding and Foundation Material in Section
3.20.A of the City of Kent Design and Construction Standards.

Backfill

Pipe trench backfill shall baiaccordance with Section 4.7.F of the City of Kent Design and Construction
Standards unless otherwise approved by the Director.

Cleaning

All storm drain pipe including the downstream system shall be thoroughly cleaned to remove any solids or
constructiordebris that may have entered the pipe system during construction.

The Contractor shall be responsible to ensure that materials flushed from the storm drain are trapped,
removed, and do not enter the downstream drainage system.

Storm Drain Marking
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4.2.2

4.2.2.1

Thepavement adjacent to all new catch basins shall be marked with one of the standard pollution
prevention buttons shown below. The Contractor is responsible for installation of the buttons. Privately
maintained catch basins shall use marker b) and musirblegsed by the contractor. Markers for publicly
owned catch basins, marker a), will be provided by the City. Public catch basin makers shall not be used
for privately maintained catch basins.

a) Public catch basin marker b) Private catch basin marker

Repairs

All storm drain system installations shall be new and undamaged. Repairs by grouting or collars are not
acceptable for new piping systems. The contractor shall bear all costs for correction of deficiencies.

Television Inspection

All new City storm drain extensions, 24 inches in diameter and smaller shall be TV camera inspected by
the City prior to acceptance. All construction must be completed and approved by the inspector prior to
the TVinspection. The manholes and catch basins must be set to grade, channeled, and grade rings set in
place prior to TV inspection. Castings and the top grade ring must be removed for paving and grouted in
place after paving.

It is the responsibility of theontractor to string each storm main when required prior to the inspection.
The string shall be a nylon cord of sufficient strength for the City equipment.

Pipe Design Between Structuret Add the following to the list of requirements:

4. Storm sewersvith design velocities greater than 10 fps shall be designed with energy dissipation
structures as deemed necessary by the City. Pipes installed at a slope greater than 20% require pipe
anchors.

Spill Control i Delete the following item:

e) Aacti vets pil |l This iemot.aldacceptable option for spill control in the Citi{erft.

OUTFALL SYSTEMS

DESIGN CRITERIA

Generali Add the following to the list of requirements:

7. Points of discharge from culverts and storm sewers into ditchesaabels 15% or greater in grade
shall require the design and installation of engineered energy dissipators.
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4.3 CULVERTS AND BRIDGES
43.1 CULVERTS

43.1.1 DESIGN CRITERIA

Generali Add the following to the list of requirements:

3. The minimum diameter of culvert fonadside ditches or other installations shall be 12 inches. Larger
diameter culverts shall be installed where required by appropriate hydraulic analysis.

Headwateri Requirement3isrevisddo r ead: AThe maxi mum headwater
be at Il east 12 inches below finished grade. o

Inlets and Outletsi Requirement 4 is revisedo apply to all pipes larger than 12 inché®equirement 5
is revisedto apply to all new culvertsnless deemed unnecessary by the City
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SECTION 5.1 DETENTION FACILITIES

5 FLOW CONTROL DESIGN

The City of Kent has made the following revisions to Chapter 5 &@2& KCSWDM. Apart from these
changes, the King County version of Chapter 5 appliegréggosals in the City of Kent.

5.1 DETENTION FACILITIES
5.1.1 DETENTION PONDS

5.1.1.1 DESIGN CRITERIA

General - The following items are added to this section:

6. All retention/detention ponds shall have a minimum of doet free board above the
maximum design watesurface elevation.

7. Outlets of all detention ponds shall be provided with suitable debris barriers designed to
protect the outlet from blockage or plugging.

8. The site and grading plans for open ponds shall clearly denote all elevations, dimensions,
crosssedion views (a minimum of one through each direction), soil preparation requirements
and other information necessary to construct the system as designed. The design plans shall
also denote that the design engineer shall verify the pond volume and carstpuictr to
landscaping.

9. All ponds shall provide for the energy reduction of incoming flows.

Side Slope$ This section is replaced with the following:

1. Side slopes for eartimed ponds shall not exceed three feet horizontal to onevéattal,
unless specifically approved by the Direct®eee Section 6.4.4 for side slope requirements for
internal berms in combined ponds and wetponds.

2. Ponds constructed with rock walls or retaining walls shall be designed by a lictmstaral
or civil engineer registered in the State of Washington. Walls shall not exceed 6 feet in
height.

3. Pond wallsmay be vertical retaining walls, provided: (a) they are constructed of reinforced concrete
per Section 5.1.3; (b) a fence is provided along the top of the wall; (c) a2%8asf the pond
perimeter will be a vegetated soil slope not steeper than 3iH:a8dition toone access for
maintenance equipment at a maximum 6:1 slope; and (d) the design is stamped by a licensed
structural civil engineer.

4. Fencing is required for all poednlessotherwise approved by the Engineer/Director.

Embankmentsi Requirements 1 and 2 have been revised as follows and item 7 has been added:

1. Any embankment for a pond in excess of four feet must be designed by a licensed civil
engineer and approved by the City.
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2. The top width of the berm shall be 15 feet, untebgrwise approved by the CityThe outer
edge of the berm slope may be located within the outer 10 feet of critical area buffers or
within pond landscape setbacks, as long as the landscaping on the berm and slope within
those buffers and setbacksiremest s the geotechni

7. A licensed civil engineer experienced in soil mechanics shall inspect and certify the
construction of the berm.

Fencingi This section is replaced with the following
1. Fencing is required for all ponds unless otherwise approved tBntfineer/Director.

2. Fences shall be 6 feetliright. Fordesignexampls, see WSDOT Standard Plar2l,.Type 1 ofType
3 chain link fenceFence materialshall be vertical metal balusters, 9 gauge stainless steel,
aluminized steel, or galvanized steel fabt galvanized, bonded vinyl coating is required. For steel
fabric fences, the following apply:

f)  Vinyl coating shall be compatible with the surrounding environment (e.g., green in open, grassy
areas and black or brown in wooded areas). All postss barsand gates shall be coated the
same color as the vinyl clad fence fabric.

g) Fence posts and railshall conform to WSDOT Standard Plas2lfor Types 1, 3, or 4 chain link
fence, except that if galvanized, they must be coated with bonded vinyl.

3. Access road gateshall be 16 feet in width consisting of two swinging sections 8 feet in width.
Additional vehicular access gates may be required as needed to facilitate maintenance access.

Pedestrian access gatdg needed) shall be 4 feet in width.

For fences to be maintained by thé&y fencing and gates shall be per detailB25and 523 of the
KDCS.

Signagei This section is replaced with the following:

Detention ponds, infiltration ponds, wetponds, and combined ponds to be maintained by afi& ity
or privately maintained shall have a sign placed forimar visibility from adjacent streets, sidewalks,
and paths. The sign shall meet the design installation requirements illustrstizdiard plan-80 of the
Kent Design and Construction Stkamds Manual.

Right-of-Way 1 Requirement 2 has been revised as follows and item 3 has been added:

2. All storm water retention/detention systems and outlet control structures that service more than one
legally defined property are required to be locatetiiwiatract orrecorded storm drainage easement.
In some cases, the City may approve locating detention piping within the streefighy. If the
detention facilities are not located adjacent to the roadway, fadi2vide, allweather surfaced
access road shall be constructed to the facility. This acoesbsshall be located within a tract or
easement and shall provide for unobstructed ingress and egress to the facility.

3. A written restriction shal/l be added to final
the Department of Public Works before any structures, fill or obstructions, including fences, are
located within any drainage easementract

5.1.2 DETENTION TANKS

5.1.2.1 DESIGN CRITERIA
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5.1.5

5.1.6

Materials T The following is added to this section:

Corrugated steel storage pipes shall be uniformly coated with APWA Treatment 1 asphalt or better.
Corrugated aluminum or concrete pipe may be substituted without asphalt treatment. The use of
zinc chromate primer is prohibited unless approved by the City

The Fire Authority shall be consulted during design of any underground facilities to ensure that
outrigger placemenpgintload) requirements are met.

Stability T The following is added to this section:

The concrete structures shall be designed diyilkor structural engineer registered in the State of
Washington, and be designed for at least283raffic loading conditions. Concrete vaults shall be
designed in accordance with King County Surface Water Management Standard Details for
detention valis. A City building permit is required for vault structures.

The Fire Authority shall be consulted during design of any underground facilities to ensure that
outrigger placement (pointload) requirements are met.

PARKING LOT DETENTION

Replacethis section with the following:
1. Maximum depth for surface storage in parking lots shall be as follows:

a. Commercial/multifamily parking and maneuvering aréasix inches.
b. Industrial truck loading/maneuvering aréak8 inches.

2. Parking lots designed faidetention shall not exceed slopes of seven percent in areas of
vehicular parking or maneuvering.

3. All parking lot ponds shall be designed and constructed in such a manner so as to provide 0.50
feet of freeboard between the maximum water surface elevatidnadjacent driveways,
landscaping or adjacent properties.

4. The maximum water surface elevation of any parking lot pond shall be a minimum of six
inches below the finished floor elevation of adjacent buildings. All ponding systems shall be
designed to go to overflow conveyance prior to flooding structures.

5. Where parking lot ponding is to be utilized, the site grading and paving plans shall clearly
denote all critical elevations, ponding, dimensions, and any other necessary information to
construct the detention pond as designed. The design plan shall indicate that the respective
details are critical for the storm drainage detention system operation and that the site grading
must be verified.

ROOF DETENTION

Add the following items

6. All rooftop detention facilities shall be provided with overflow scupper drains at the maximum
water surface elevation.

City of Kent Surface Watdbesign Manual 5-3 July 2002



SECTION 5.1 DETENTION FACILITIES

7. Rooftop detention rings shall be installed in
and shall balesigned to restrict rooftop runoff rates not to exceed two gallons per minute per
1000 square feet of roof area.

City of Kent Surface Water Design Manual July 2002
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SECTION 6.2 GENERAL REQUIREMENTS FOR WEACILITIES

6 WATER QUALITY DESIGN

The City of Kent has made the following revisions to Chapter 6 @& KCSWDM. Apart from these
changes, the King County version of Chapter 6 applies for proposals in the City of Kent.

6.2 GENERAL REQUIREMENTS FOR WQ FACILITIES

USE OF MATERIALS

This section is replaced with the following:

Galvanized materials in stormwater facilities and conveyance systems is discolfrggh@nized materials
are usedbonded vinyl coating is requiredhere other metals, such as aluminunstainless steel, or plastics
are available, they shall be used.

6.2.3 SLOPES, ANDEMBANKMENTS
SIDE SLOPES, FENCING, AND EMBANKMENTS i Add the following to the list of requirements:

i Any -grbund/stormwater facility will be screened from public right of wagl adjacent property
per city of Kent underlying zoning perimeter buf

Requirement 4 is replaced witime following

4. Nonresidential commerciandindustrial facilitiesthatare privately owned and maintainesthall follow
the fencing requirements of this mahaa well asany fencing requirements in other codes or regulations.

6.7 PROPRIETARY FACILITY DESIGNS

This section is replaced with the following:

Water qudity facilities other than those identified in Chapter 6 are allowed on an experimental basis if it

can be demonstrated they are likely to meet the pollutant removal goal for the applicable receiving water.
Use of such facilities requires an experimentalgieadjustment to be approved by Kent according to
Section 1.4, AAdjustment Process. o0, Experimental
pretreatment for filter BMPs or as the second WQ facility in the-Faxility Treatment Train option.

Applications will be reviewed on a catg-case basis. For an experimental or proprietary BMP to be
approved, it must be approved for use through th

The general use level designation (GULlddthe TAPE Programonfers a general acceptance for the
specified applications (land uses). Manufactured treatment devices with a GULD may be used for new
development, relevelopment, or retrofit situations anywhere in Washington, subject to conditéins t
Ecology places within the use designation document. Manufactured treatment devices with a GULD can
have an unlimited number of installatiomghout the need for an adjustment.

City of Kent Surface Water Design Manual 6-1 July 2022
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APPENDIX A
Appendix A- Maintenance Requirements For Flow Control, Conveyance, And FaciftiEsror! Bookmark
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APPENDIX B
Appendix B- Master Drainage Plan Objectives, Criteria, Components, And Review Process...A-Error!

Bookmark not defined.

APPENDIX C
Appendix Ci Simplified Drainage Requirements...........ccccccveeeeeiiiceennnne A-Error! Bookmark not defined.
APPENDIX D
Appendix Di Construction Stormwater Pollution Prevention................ A-Error! Bookmark not defined.
D.1 General CSWPP ReQUIrEMENLS...........cuuvrrieieeiiaieeeeeaiiiiiiieeeeeenns A-Error! Bookm ark not defined.
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APPENDIX A
MAINTENANCE REQUIREMENTS FOR FLOW CONTROLCONVEYANCE, AND WATER QUALITY FACILITIES

APPENDIX A - MAINTENANCE REQUIREMENTS FOR FLOW
CONTROL, CONVEYANCE, AND WATER
QUALITY FACILITIES

The City of Kent has made no changes to Appendix A 02@2¢ KCSWDM. Users should refer to the
County document for guidance on the thresholdsstemtlards for maintenance of all flow control facilities
and BMP&6s, conveyance systems, and water quality f

City of Kent Surface Water Design Manual A-2 July 2022
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MASTER DRAINAGE PLAN OBJECTIVES, CRITERIA,
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The City of Kent does not adopt Appendix B of the2021 KCSWDM.
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APPENDIX B - MASTER DRAINAGE PLAN OBJECTIVES,

CRITERIA , COMPONENTS, AND REVIEW
PROCESS

The City of Kent does not adoptAppendix B of the 2021 KCSWDM.
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APPENDIX C T SIMPLIFIED DRAINAGE
REQUIREMENTS

The City of Kent has made no changes to Appendix C @& KCSWDM. Users should refer to the
County document for guidance smplified drainage requirements for smaller projects that qualify for
Simplified Drainage Review.

City of Kent Surface Water Design Manual A-9 July 2022
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APPENDIX DT CONSTRUCTION STORMWATER
POLLUTION PREVENTION

The City of Kent has made one minor change to Appendix D &f@AeKCSWDM which describes the

required measures to be implemented during construction to poiselmarges of sedimetaden runoff from

the project site. It also describes effective management practices for spill control and chemical pollutants used
during construction that may be needed to supplement the required erosion and sedimentation control
measures. Apart from this change, the King County version of Appendix D applies for proposals in the City of
Kent. The Ci tGountydocumenhigas followes: t h e

D.1 GENERAL CSWPP REQUIREMENTS

Erosion and Sediment Control MeasuresSediment Retention page D58 of the 2016 KCSWDIW#
The following item is added to this section:

City of Kent Surface Water Design Manual A-13 July 2022
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REFERENCES

The 2021King CountySurface Water Design Manual includes many reference mateSiaae references are for
guidance and some are required worksheets to be utilized during the development application, review, and
approval process. The applicant is responsible to ensure ¢habit current materials are used in preparing a
permit application.

The City of Kent accepts certain reference materials as written in the 2016 King County Surface Water Design
Manual. Other references are not applicable in Kent. Some reference materials have been revised to reflect
Kent-specific forms or development pratees. References from the King County Manual are identified

below along with how they are to be utilized in Kenthoid).

Six separate maps are attached that must be utilized during the Development process (See Table of Contents
for list).

REFERENCES

1. KCC 9.04i Surface Water Runoff Policy

Refer to Kent City Code sections 7.05 and 7.07

2. Adopted CriticalDrainage Areas

None currently listed

3. Other Adopted Area Specific Drainage Requirements

Not applicable
4. Other Drainage Related Regulations and Guidelines
4.A. Grading Code Soil Amendment Standard

See Kent Design and Construction Standards and Ker@ity Code section 15.07

4.B. Clearing & Grading Seasonal Limitations

See Kent Design and Construction Standards and Appendix D (Construction Stormwater Pollution
Prevention)

4.C. Landscape Management Plan Guidelines

Utilize Reference 4.C from the King Cainty Surface Water Design Manual

4.D. Shared Facility Maintenance Responsibility Guidance

Refer to Kent Design and Construction Standards

5. Wetland Hydrology Protection Guidelines

Utilize Reference 5 from the King County Surface Water Design Manual imonsultation with city
review staff

6. Hydrologic/Hydraulic Design Methods
6.A. Infiltration Rate Test Methods

Utilize Reference 6.A from the King County Surface Water Design Manual as applicable and in
consultation with city review staff

6.B. PondGeometry Equations

Utilize Reference 6.B from the King County Surface Water Design Manual as applicable and in
consultation with city review staff

City of Kent Surface Water Design Manual R-3 July 2022



6.C. Introduction to Level Pool Routing

Utilize Reference 6.C from the King County Surface Water Design Maral as applicable and in
consultation with city review staff

6.D. Supplemental Modeling Guidelines

Utilize Reference 6.D from the King County Surface Water Design Manual as applicable and in
consultation with city review staff

7. Engineering Plan Support

7.A. King County Standard Map Symbols

Refer to Kent Design and Construction Standards

7.B. Standard Plan Notes and Example Construction Sequence

Refer to Kent Design and Construction Standards

7.C. Stormfilter Facility Access and Cartrid@enfiguration

Utilize Reference 7.C from the King County Surface Water Design Manual as applicable and in
consultation with city review staff

8. Forms and Worksheets

8.A. Technical Information Report (TIR) Worksheet

Utilize the TIR Worksheet provided in reference 8.A of the King County Surface Water Design
Manual or a TIR Worksheet provided by city review staff

8.B. Offsite Analysis Drainage System Table

Utilize the Offsite Analysis Drainage System Table from the King County Surface Water Design
Manual or an Offsite Analysis Drainage System Table provided by city review staff

8.C. Water Quality Facility Sizing Worksheets

Utilize the Water Quality Facility Sizing Worksheets provided in the King County Surface Water
Design Manual

8.D. Flow Control and Water Quality Facility Summary Sheet and Sketch

Utilize the Flow Control and Water Quality Facility Summary Sheet and Sketh provided in the
King County Surface Water Design Manual

8.E. CSWPP Worksheet Forms

Utilize the CSWPP Worksheet Forms provided in the King County Surface Water Design Manual
as applicable and in consultation with city review staff

8.F. Adjustment Appéiation Form and Process Guidelines

Utilize Design and Construction Standards Deviation Requegtpplication Form and Process
Guidelines provided by the Kent Economic and Community Development Department Permit
Center or Development Review divisions

8.G. Dadlication and Indemnification Claus&inal Recording

Utilize Dedication and Indemnification Clause- Final Recording language as required by the Kent
Economic and Community Development Department Permit Center or Development Review
divisions

8.H. Bond Quantities Worksheet

UtlizeEngi neer 6 s @speovidedinsAppendia D af the Kent Design and Construction
Standards

City of Kent Surface Water Design Manual R-4 July 2022



8.l. Maintenance and Defect Agreement

Utilize Maintenance and Defect Agreements provided by the Kent Economic and Community
Development Department Permit Center or Development Review divisions

8.J. Drainage Facility Covenant

Utilize Drainage Facility Covenant format as required by the Kent Economic and Community
Development Department Permit Center or Development Review divisins

8.K. Drainage Release Covenant

Utilize Drainage Release Covenant as applicable and as directed by the Kent Economic and
Community Development Department Permit Center or Development Review divisions

8.L. Drainage Easement

Utilize Drainage Easement sindard procedure and format as applicable and as directed by the
Kent Economic and Community Development Department Permit Center or Development Review
divisions

8.M. Flow Control BMP Covenant and BMP Maintenance Instructions (Recordable format)

Utilize Reference 8.M as provided in the King County Surface Water Design Manual as applicable
and as directed by thekent Economic and Community Development Department Permit Center or
Development Review divisions

8.N. Impervious Surface Limit Covenant

Utilize Reference 8.N as provided in the King County Surface Water Design Manual as applicable
and as directed by thekent Economic and Community Development Department Permit Center or
Development Review divisions

8.0. Clearing Limit Covenant

Utilize Reference 8.0as provided in the King County Surface Water Design Manual as applicable to
preserve native vegetative areas and as directed by tKent Economic and Community
Development Department Permit Center or Development Review divisions

8.P. RiverProtection Easement

Utilize Reference 8.P as provided in the King County Surface Water Design Manual as applicable
and as directed by thekent Economic and Community Development Department Permit Center or
Development Review divisions

8.Q. Leachable MetslCovenant

Utilize Reference 8.Q as provided in the King County Surface Water Design Manual as applicable
and as directed by thekent Economic and Community Development Department Permit Center or
Development Review divisions

9. Interim Changes tRequirements
9.A. Blanket Adjustments

Bl anket Adjustments wil/ be added by reference t
of January 2017, there are no applicable Blanket Adjustments to this manual.

9.B. Administrative Changes

Administrative Changes will be added by reference to tt
As of January 2017, there are no applicable Administrative Changes to this manual.

10. KentIdentified Water Quality Problems

None at this time. RefertoNa s hi ngt on Depart ment of Ecologyds | mp
listed water quality problems.

City of Kent Surface Water Design Manual R-5 July 2022



11. Materials
11.A. (VACANT)
Not applicable
11.B. (VACANT)
Not applicable

11.C. Bioretention Soil Media Standard Specifications

Utilize the Bioretention Soil Media Standard Specifications provided in the King County Surface
Water Design Manual as applicable

11.D (VACANT)
Not applicable

11.E. Roofing Erodible or Leachable Materials

Utilize the Roofing Erodible or Leachable Materals guidance provided in the King County Surface
Water Design Manual as applicable

12. (VACANT)
Not applicable

13. (VACANT)
Not applicable

14. Supplemental Approved Facilities

14.A. Approved Proprietary Facilities

Utilize the Approved Proprietary Facilities Specifications provided in the King County Surface
Water Design Manual as applicable

14.B. Approved Public Domain Facilities

None at this time

City of Kent Surface Water Design Manual R-6 July 2022
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EROSION HAZARD AREAS
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FLOW CONTROL APPLICATIONS
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LANDSLIDE HAZRD/LANDSLIDE HAZARD DRAINAGE AREAS
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SOILS/WELLHEAD AREAS
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