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Stormwater staff from all jurisdictions in King County, as well as development professionals, provided their insight
about thelay of the landof low impact development/green stormwater infrastructure (LID/GSI) @hér related
stormwaterissuessuch as educatigrfilter systemsand street sweeping

Fivemajor themes emergedsknowledge gaps and barriers itmplementation:
Maintenance
Research
Education
Prioritization
Funding
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Recommendations from staff are found at the end of each section in the report

(organized by topicAandare organized by barriers below

Maintenance

T

Fund maintenanceFunding formaintenanceof LID/GSI facilitieis a greatneed at the local leveProviding a
funding source at the state level, such as block grants from Ecology,grealitly improve maintenance at the
local level

Create an equipment rental system or-ap. King ©@unty could create a cop for equipment rentabr sharing
possibly modeled after tool library programighiswould include vactor trucks, regenerative air sweepers,
permeable pavement cleaners, video inspection vans and more.

Develop maintenance equipmerior permeablepavement, includingsidewalks* In order to facilitate

effective and cost efficient cleaning of permeable pavement, R & D is needed by manufacturers to create new
equipment.This is neededdth for roadways and parkingteas well as sidewalKghich have additional
challenges related to width and obstac)eSuitableequipment has not yet been developed, even though staff
have requested it from manufacturers.

Research

T

Create better soil and geology mapBetter mapping ofoils and geology is needed to understand conditions
across the county. King County could potentially coordinate regional magpfgded by Ecology or another
source

Develop cost analysi?ow that a large number of LID/GSI projects have been cartetiun the Puget Sound
region,staff would like aeport (and factsheets) which develops cstr-lifetime of different LID/GSI
measures. To date, the fegxistingstudies are primarily theoretical or are from other areas of the country
This study shoulthclude long term maintenancand repaircosts for both the landowner and the municipality
in relation to other forms of stormwater management.

Study LID/GSI effectivene’$ A study ofthe effectiveness obn-the-ground LID/GSI projects after 5, 10, and
15 years would ba useful resource

Study LID/GSI outcomes on larger scalésvould be helpful to conduct study compaing areas with
impervious surface with and without LIDBGon cluster development to determiifelID/GStequirements and
incentivesactuallyincreasedotal impervious surfacand, if so, the impact on stormwater flow and quality
Study of LID/GSI for redevelopmeand retrofits. A study is needed on how well stormwater (and zoning,
building) rules are working on redevelopmaearid retrofitsas compared to new development.



Assess overflow scenarié.regional or watershegcalestudy is needed to determinetifie impact ofoverflow
from distributed LID/GSI facilities in major stormsgates thebenefits gained in streams durinige rest of the
year.The study shold include scenarios witttaditional infrastructureonly, LIDGStonly, and a combination

of traditional and LID/GSI and consider different soil infiltration variaflesstudyis especially important
giventhe increasal intensity stormsredicted as a result aflimate change.

Study permeable pavement* A number of studies are needéd answer the following questionglated to
permeable pavementWhat is the full life cycle for permeable pavement? Howesjzermeable pavementfare

in Pacific Northwest winter conditions (icing, longevity)? Does permeable pavement provide water quality
treatment and should Ecology provide a treatment credit? Does permeable pavement hold water long enough
to make a differencedr flow control? Is moss a problem in terms of infiltration function? Do different media
mixes inhibit moss growth@®/hat are the impacts of winter efforts like sanding and salting® kbng can
permeablepavement go without sweeping and what drives theguency?

Developpermeable pavemeninstallation standards for the Pacific NorthwesgtUncertainty and installation
variability of permeable pavement is a big concamong staff A standard needs to be developed and
accepted for mixes and installation meiths for the Pacific Northwest.

Study green roof functionNow that there are a large number of existing green roofs in a variety of both urban
and ruralsettingsin the county, staff would like a broader study to see how well roofs function for stormwater
managemenin the Pacific NorthwesiThere is also a need to assess the potential for toxic leachate from
underlying roof membranes and/or planting mixtures.

Study local filter cartridge treatment installationsStaff would like a comprehensive summagyport of local
OAGASEaQ SELISNR 8lgr@Stridgesystems LigkRdIniNGovs wiell theBsystems are working in the
field. Many of the presentations to date have been provided by the manufacturers.

Study bioretention* More research is needed dhe following:proper media mixesutrient leaching from
compost sources of coppether metals and other currently unregulated pollutanis compost how weeds
affect function whether facilities argrotecting water qualityregionwide; andif different feedstocks work

better than others (and does that impact what pollutants to monitor).

Study ditches: Determining the functionality of existing ditches and enhanced ditches (ditches that have been
retrofitted for bioretention), including teting water quality at ditch outfalls, would provide local cbsnefit
information to inform jurisdictions of thealue ofenhancements as well as prioritizatior enhancements

Study street sweepingConduct studies to answer the following questiovhat isthe actual dollar savings

and effectiveness of street sweeping versus catchment basin cleéniagsariety of condition®How well

does street sweeping work in a variety of seasons and conditions including urban, suburban and industrial?
Does intesive sweeping on rural roads provide the same return as it does on urban roads?

Research ideal tree mix for stormwater managemeniMost daff did not know the source of the

recommended tree lists in their city code nor did they have a good idea of what would be the ideal tree mix for
Pacific Northwest stormwater benefit¥he ideal tree mix for the Puget Sound region, especially for street
trees, needs to be wetksearched andefined, including consideration of loAgrm maintenance as well as
associated maintenance issues such as leaf litter on permeable pavement and drains.

Study the benefit of preserving versus planting treesdisturbed sitesSome staff suggest that

redevelopment is an opportunity to put in healthy trees in disturbed sites rather than presenang of the
potentially vulnerable trees during construction. A study is needed to assess theelomdpenefits (15ears

plus) of both approaches

Researchgroundwater impacts, including interflowStaff feel that most LHeelated calculations assume that

the bulk of the stormwater is going into deep infiltratidsut their experiencasthat a large portion is moving
laterally in interflow and causing local problemgother issue isvhether collective mounding from wholesale
LID placement raises seasonal high groundwater levels, diminishintistaace between seasonal high
groundwaterand the bottom of the LIS SIfacility. There is also concern about toxic chemicals moving into
groundwater and feeling that adequate study has not yet occurfegroundwater impacstudyrelated to



implementationof the new LID requirementspecifically in terms of water quality amgdrology would be
useful.

Education and Communication

1 Conduct social science researtlsocial science research (focus groups, surveys) is needed to determine the
best terms for public comprehension of stormwater and LID/G&irently used terminologig jargonrich and
difficult to comprehend by the publidn addition, it would be helpful to assess cultural nuances and whether it
would be more effective to use market saturation or cycled messaging in order to maintain a high level of
awareness and cqueration

1 Create outreach resourcesCustomizablewell researchedactsheetssample presentationand other
outreach material®n key stormwater topics would be helpful fstaff at the local levetb use to educate their
communities Resources are need in multiple languages and may need to be varied according to cultural
context. These educational pieces netmlbe tested to ensure efficacy.

1 Improve Puget Sound Starts Hetelhe Puget Sound Starts Here campaign is valued but neguisvide
more infaemation and materialghat cities can use to promote BMPs and gireal strategies for residents.

1 Beef up school program3.here is a need toavelop and enhance formal public school education cuithat
educates kids about stormwater and is univergathplemented in all schools across the regibhere is
existing curriculalready being used ariousjurisdictionswhich can be built upon.

1 Provide resources for staff to educate decisiorakers* Staff needcustomizabldact sheets, sample power
points, and training to be better able to write staff reports, justify utility rate incresased give effective
councitlevel presentations about stormwater topics includid@®/GSlI.

1 Providestormwater utility rate justification materials.For cities tantroduce stormwater utility fees, or
increase existing ones, staff need materials to edeidacisionmakers and citizens about the benefit of
stormwater projects and the need for robust funding.

1 Provide maintenance education/training for the publidlost cities do not have the capacity to do educational
programmingregarding maintenancein outside agencyhich could be contractetb conduct
demonstrations/trainings related to maintenancerain gardeis and other LID/GS&cilitieswould be well
received

1 CreateLID/GSmaterials for developersCities neectustomizable LID/GSI materials for developers that are
compellingandreadable(which would help planners as well).

1 Create afact sheeton street sweeping benefitsAn easyto-read factsheet is neede help staff make the
case for purchasing high quality equipment and justifying staff time or contracts for running the machines
frequently.

1 Provide educational materialsegarding trees.* Staff need high quality materials to educate the public about
the value of tres, the specific benefits/drawbacks of different speciefative to stormwater and guidance on
installation and maintenance

Prioritization

1 Prioritize on a regiorwide scale Rather than prioritization at the local scaleseggionwide prioritization (going
the next step beyond Watershed Characterizatigr)ghat identifies the most important places for salmon and
ecosystem recovery could better guittee bestplacement ofretrofits andother proactive efforts to address
stormwater problemslin doing this, a distinction needs to be made between rural and urban areas, as one size
does not fit all As the population grows we need to know what is critical to protect and what briséstored.

9 Address highest prioritiethrough grant programs. Some grant programsieed restructiring to address
highest priorities after doing a regiemide prioritization.Many staff pointed out that the polarization between
G3INF & | yR 3N 1bbe rédackdiaiidir@ j6éus should be on the solution thatsimekt in each
situation, which is not always LID/GSI.



Funding

1 Continue and gpand grant funding.Stormwater grants should beontinued and expanded. Municipalitiesly
heavily on thesgrants to go above and beyond permit requirements.

1 Simplify grant applicationslengthen grant cycle timend/or allow grant spending to bridge state fiscal
periods Qurrent applicatiors are cumbersome, especially for small cities, and the grant cycle doework
well with city budgeting timelines and construction windaw®eating an easier application process,
lengtheninggrantcycle time, and reducing potential for funding gaps would be helpful.

1 Broaden project eligibility High priority projects thiaare well justified and araot LID/GSI should be eligible
for stormwater grant fundingMany staff would like to address their highest priority water quality problems
and LID/GSI is not always the appropriate solution.

1 Make sure grant programs have a tiable funding sourceGrant funding sources need to be reliable so that
local governments have assurance that significant upfront investpieeitidingplanning and setting aside
grant matchis a viable use of utility rate funds.

1 Advertise King Countiflood Control District grantsThis grant progragwhich isfocused on improvinggiling
infrastructure can be very beneficidr addressing theepair/replacement of existing facilitiesand should be
better advertised to local cities.

Training

1 Createcustomized traininggaught by peoplewith on-the-ground experienceEcology should offer a larger
number of specifit.ID/GStrainings that are customized wifferent audiences (maintenancgaff, inspectors,
permit writers) which argaught by people irthose fields who have ethe-groundexperienceandwho can
2TFSNI ANERINVINTRRY | 62dzi 6KIFG 62Nl a YR gKFEG R2Sa

1 Provide convenient trainingslrainings should be offered in many locations to be more convenient for local
staff. Some topicéfull trainings) should be presented by webinar.

9 Offer technical programA technical progranfor stormwater technicias(which is more comprehensive than
the current UW certificate programincluding topics such as proper sampling techniques, backgreziadce,
field studies, CESCL, and IDDE, could be offered at community colleges and benefit both job seekers and
existing city staff.

1 Require regional comactor training. Staff feel that more training is needed fasrtstruction ©ntractors.
Specific training for contractors and construction persoromlld be taught by contracto@nd would be well
attended if mandatory under the NPDES permit.

1 Create training for upper managementnspectors, especially in smaller jurisdictionsed moresupportfrom
upper management for enforcement of construction stormwater requiremebDesvelopers know which cities
have less management supparthustraining and education for upper management could help level the
playing field.

1 Advertise trairings broadly and ira more timely manner.Trainings should be marketed well in advance
(especially for sequenced trainings) and to a larger number of people, including local jurisdiction management
and elected officials (especially in small cities).

Poligy

1 Distinguish rural and urban conditions in guidandéwould be helpful if technique guidelinégtter
distinguished rural and urban implementation.

1 Distinguish between different scales of responsibili§ome stormwater management responsibilities need
be at the jurisdictional level while others can and should be dorieeatvatershed or regional level.

1 Develop interflow guidelineslnterflow (lateral movement of water due to hardpan or aquitards) is causing
AAIAYATFAOL Yy LINE O Se¥and RuficipalSniratkuctzeNEhiQ challbliBd d€elditd\be better
defined and addressed in both policy and implementation of LID/GSI techniques.



Developutility trenchguidelines.LID/GSI discharge to utility trenches as paths of least resistance has been
identified as a potential problem both for intent of the stormwater facility, fate of infiltrated water, and
damagngto trenched utilities.This issue needs to be addressed in both policy and implementation of LID/GSI
techniques.

Incorporate consideratio of maintenance into TAPE programh.! t 9 0 9t@&niest @céhbibgy
certification program) should consider local experience of operations and maintenance in certifications of
stormwater treatment technologies.

Improve rain garden standardsiccording to staff, many rain gardens are not functioningpprly due to
underlying soils. mproved percolation tests need to be required.

Standardize treatment filtercartridges Each proprietaryiltration system has unique replacement cartridges.
It is challenging for cities to maintain an inventory of replacements for all filter types in their city because they
inherit systems from private developeiswould be desirable to incentiviaese ofone standardized filter
cartridge.

Consider banning trement filters in some usedt might be helpful to ban some proprietary systems in some
uses (such as rightsf-ways) because they clog too fast for municipal maintenance schedules or require
upgraded maintenance technology.

Reduce toxics at the sourc8iaff at the local level are looking to tt#ate to enact legislatiorto improve

source control to prevent pollutants fro entering the stormwater pativay. Many staff pointed out that it
would be less costly if toxic chemicals were not present in the st@tempathway and thus treatment would
not be required.There also was concethat the LID/GSI approach does not remove pollutants from the
systembut rather, in many casefadsthem into the soil which may have to be cleaned up later.

Resources

T

Developa third party inspector system for bioretention facilitie®ecause of the specialized nature of
bioretention facilities and the need to ensure that they are property constructed, a third party inspector system
may be desirable.

Increase Ecology supporoif enforcement.Staff suggested Ecology needs to play a larger role in enforcing
constructionpermit requirements and assisting smaller jurisdiction® have trouble with norcomplying
contractors.

Develop tracking toal An elegant, usefriendly trackingsystem for LID/GSI implementation and inspection
would be helpful.

Convene a green roof summiBecause of the breadth of local experience, it appears that a summit on green
roofs to share experiences and technical improvements would be useful. Many grefsrare failing du¢o

poor installation and maintenance (mainly in the first three years), and knowledge exchange could be helpful.
Create local soil bank$:or locations where developers are not required to stockpile soil ortbitéee may be

value increatinga soil bank to preserve high quality material for top soil use.

* Near Term Action submittedCoincidently, oncurrent tothe development othis report, the Puget Sound Partnership saitit
proposals folNear Term Ations as part of thei2016Action Agenda update procedshus locajurisdictionsand/or Futurewise
submitted proposalsas thisprocesgepresents a pntial opportunity for funding tamplementkey solutionsAppearance in the
Action Agenda, which will be adopted in June&@lbes not guarantee funding.

**Currently being studied.This project is currently funded as a study in the Regional Stormwater Management Program (see page

20).
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1. Introduction

Stormwater management has gradualymped up in the past decadeSlean waterunder Stormwater National
Pollutant Discharge Elimination System (NPDES) peanidssalmon recoverynder thefederalEndangeed
Species Actare the primary drivers for stormwater managementPuget Sound

Pollutant loading and excessive flows continue to cause adverse impacts to PugeeSosystemsWashington
StateDepartment of EcologfEcology compiled data fronthe 2009-2013Western Washington Stormwater NPDES
Phase | reportdata from 597 differehstorm events showed that stormwater from residential areas had the
highest dissolved nutrient concentrations whereas commercial and industrial haelslatively higher levels and
more frequent detections of metals, hydrocarbons, phthalates, totabgién and phosphorus, pentachlorophenol,
and polychlorinated biphenyls (PCBAgross all land usesd in a large proportion of samplesopper (58%f
sample$, total PCBs (41%®inc (40%)dissolved lead (28%&and mercury (17%)ere present at leveldiat

exceead water quality criteria (WA Ecology, 2016)Cf | & K& ¢  AniwNidhIsurgestof watéréenter streams
and then recede quicklyave been correlated with poor ecological health of those streams (DeGastpati,

2009).

Low impactdevelopment (LID)alternatively referred to asrgen stormwater infrastructure (GSI) or natural
drainagejs a techniquehat mimics nature by slowing and filtering stormwater. EffectiveLID/GSI projects help
protect water quality in streams, rivers, lakeand Puget Soundnd also help reduce flooding and combined sewer
overflows.When these projects are constructed in the right places, they have been found to work well, save
money, and provide aesthetic and other community bersefit

LID/GSis poised © be unversally launched in the region aminicipalitiesmeet permit requirements to update
their codes to incorporate these technigqubgthe end 0f2016! Over the past 20 yeargrisdictionshave begun
to implement avariety of LID/GSI techniquéy proactively changinghunicipalcode,buildingdemonstration
projects,and supportingproactive developersStaff at the local level, therefore, have experience both in use of
traditional approaches and evolving LID/GSI technologies to manage stormwater.

With support from theQurdnaFoundation Futurewiseinterviewed staff fromKing ©@unty andall cities’ within King
Countyand othersto find out thelay of the landbf stormwatermanagementandlocal experiences implementing
LID/GStechniques

In the politically charged arena of stormwater regulationsamy cities do not wantio be the first to implement
policy changedt is hard for jurisdictons to be public pioneersvhen everyone isnoving togethepolitical

L All western Washington Phase | jurisdictions (i.e., 6 larger jurisdictions) were required to implement the minimum regsirémesholds, and
definitions in Appendix 1 of their permit (or an equivalent, approved program) by June 30, 2015. Thes&r8qyiiied | NS RSNAOSR ¥
Stormwater Management Manual for Western Washington (SWMMWW) as amended in 2014 (SWMMWW). Phase Il (i.e., smallen@)risdictio
were required to adopt Appendix 1 or an equivalent Phase | program by December 31, 201@&f $wese dates have been modified and all must
complete implementation by various dates, the last of which is December 31, 2016. The 2014 SWMMWW includes a LID Pe&tandarae

which requires postleveloped runoff discharge durations for qualifyingjects to match predeveloped durations for the range of poeveloped
discharge rates from 8 percent of they2ar peak flow to 50 percent of theyar peak flow. The developer can select the fiestsibleBMP from

an ordered list of BMPs for site dgeior model an alternative approach which meets the performance standard. Ecology reviews and approves
Phase | development/redevelopment programs if they chose to write their own. In the Phase Il permit, permit holders fumy# tbeaminimum
requiremeri 8 (G KNBaKz2f Ra&X YR RSTAYAGAZ2Y A Ay ! LIWISYRAE M 2NJ | yKinglj dzA @ f
/| 2dzyiexr a2yYS tKFasS LL LISNYAG K2f RSNB FR2LJi YAy3 [/ 2dzyiéeQda LINRPINIY
2 A few cities chose to answer our questions via email dustaff time constraints.
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backlastcan be avoidedWe found, however, that all of the cities we interviewwdre innovatorsn one way or
another. Furthermore, while staff had varying degreesapport forLID/GSleveryone said that they want to do
the right thingfor their cityand the environmentFlowcontrol (.e.,reduction of stormwaterflashy flows) and
runoff treatment (.e., reduction ofpollutant loading were recognized as imperative for salmon recovery.

Staff are also grappling with tleontinuingneed to addresecreasing population growatin the Puget Sound

region which brings atrong pressure for developmeand redevelopment Under the Stat@ Growth

Management Act, the goal ie direct development taurbanized areas order to protect natural resources,
agricultural lands and moreOften this infill development and densification result in removal of vegetation and
increase in impervious surfagéhich limits therange of LID/GSI options. Staff in local jurisdictions are working to
make it all work togethefor the benefit of the @avironment and theimunicipalities

While the focus of this report is driD/GSlwealso discusselated stormwater management issuesd best
management practices (BMHsgludingpubliceducation,proprietary filter cartridge systemspnstruction BMB,
street sweepingandtree ordinances. These issuasmpletea picture ofwhat is working well and whateeds
improvement for locaLID/GSintegration.

Methods

CKA& NBLER2NI Aa RSaAAIYySR (2 NBTFtSOU KiKkFCoingomOSe 27
September 2015 through January 204 interviewed staff at each jurisdictiopléase seacknowledgement

page), although in a few cases, staff warabk to be interviewed and instead they filled out the questions
electronically. We ab interviewedbuilding professionals order togain additional perspective. The
comprehensiveesults of theseinterviews weredrafted andcirculated amongntervieweesto ensure that the
findingswere accurateandthe recommendationsvere representatie of staffexperienceThe report is organized

by topic.In each sectionwe highlight the ofthe-ground experience of King County jurisdictions and conclude each
section with recommendations which refiethe opinions of local stafifhese recommendatiorfsave been

organized by barrier in the Findingsctionin the beginningof the report.

2. Resources

This section addressesgaffing, trainingguidance and funding issues

Staffing

We found that the range of staffing for different sizedisdictions including staff equivalents for all functions
(permitting, planning, engineering, maintenanesd inspection)was

Very small cities2Q0to 2,000population):0.0 to 0.5 full time equivalent (FTE)
Small cities3,000to 8,000population):0.5to 5.0 FTE

Medium cities 10,00050,000population):1.5to 12.0 FTE

Large cities50,000to 140,000populationf: 8.0 to 24.0 FTE

= =4 =4 =4

3 In places in the report where we report ranges, we omit Seattle and King County because of their vast difference in sesde/i@ed relative to
the smaller cities.
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Most cities tend to staff all functionaternally, while a fewcontract engineering or seasonal maintenasegvices
The smallest jurisdictions tended ¢ontractconsultant servicesvany jurisdictions contract for street sweeping
servicesln one small city, staff is worried that their PiEenses g 2 y Q (i LID/@S&&iNdey think that they will
probably hire a consultant to covetD/GSWwork in the future.

Almost allrespondentsespeciallythose fromsmaller citiessaidstaff size as one of their most limiting factors in
effective LD/GSimplementation, especially for adequate inspection and maintenawéenoted that there does
seem to be a fair amount of turnover of staflany staff mentioned their previous work in other local jurisdictions
which helped provide more backgroundtiweir perspectives.

In almost all jurisdictions,tdeast some staff havattendedLID/GStraining, primarily through theEcology
program at the Washingto8tormwater Centem Puyallup and also through other sourcds. a few citiesstaff
have only hacCertified Erosion and Sediment Control Lead (CE®Gification.

While moststaff had favorable comments about the Ecol6§tormwater Centetrainings, there were quite a few
suggestions for improvemenand a few jurisdictions said thtte trainings at this time werg Qi 6 2 NI K § K A f
enough towarrant staff time.

Praiseincluded

1 Trainings werédelpful because staff have been thrown inlttb/GSWwork andit was useful to get the
neededoverview anddesigninformation.
Trainings wereisefulandfairly comprehensive.
Trainings hadapd science behinthem.
Topicspecific trainings have been helpfufor example, a training on erosion contrahcluding aspray-on
compost presentationworked well.

= =4 =2

Suggestiongcluded:
1 Content.
o Trainings need to be honest about pros and conisIBGSlexplaining where techniq@avork and
GKSNE G(KS& R2yQlUo®
o0 Ecology tends to overwhelm people
o Training need to be about real life situations, rather than theoretioaks
o Trainingmeedto be matched tahe rightaudienceqi.e., design staff should attend the existing
WSU training)
o Trainingscan be sales pitcheBor example, there has beétraining afer training on porous
pavementthat pushtechniques as opposed to real trainings about what really werks.
9 dass sizeSome trainings fill up too fast for staff to participakesen the basic and prerequisite classes fill
early.It would be helpful to ma full trainings available via webinar.
1 Q&A While content was adequate in the training module, pitfalls came up in the @&ifAers often
O2 dzf Ry QallthéljydaSsaSiNU2y a &adzOK a a1l 2¢ R2 &2dz YFEAYUl Ay
repairandNB LI  OSYSY i K 2KFd INB GKS FdzyRAy3 (§SOKYAI dzS
1 Advance noticeFor sequential trainings, more lead timbout the schedulés needed so that staff can
plan out their year accordingly.
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1 AnnouncementsManagement stafincluding mayors of small citieeeed more information on trainings
available irtheir area

1 ConvenienceStaff needconvenient local opportunities for trainings. The current training location in
Puyallup is convenient for southern county cities but is difficult for otHére suggestiois to host some
of the trainingsviawebinar so that staff do not have to use up a whole day for training.

 TrainersL G ¢2dz R 0S RaditdebiNdf lochl Baval 2 0 RidigStaughi bydcal trainers with
regionalexpertisewould be asirablg.

1 Specialized training

o Development reviewl hese staff have a steeper learning curve nedd specialized trainintpat
answer questions likddow do you verifghat what developersare proposing is meetinglD/GSI
standard® How do you apply theew manua(s)in the development review process?

0 InspectorInspector trainingby WSDO&re infrequent and filup too fastfor many city stafto get
in. Specific trainings on how to tell if differebtD/GSéare working or not in th field is critical to
ensure performance.

0 MaintenanceTrairing is needed on new techniqueBainersexperienced irLID/GSimaintenance
could providestraightF 2 NB | NR AYF2NXI A2y 2y K@Ks8f B2Nj a4
2 T 0 K SThéieNdasRaStvag feeling that the training should be taught be someone who has
field experience using equipment, cherals, and tools that have workeéd maintainLID/GSI
facilities

o Office staff.Trainingis needed fotopicssuch as state and feder&gal requirements antbolsto
help staff educateheir decision makers.

o High level managementraining is needed for upper level staff and elected officialsnderstand
that NPDES compliance needs resourdé® existing Ecology presentation desigfadelected
officials is lengthy, texk S| @& = | gffBctivBlR cBring€) [D/GRI salmon and Puget Sound
recovery(www.ecy.wa.gov/programs/wg/stormwater/municipal/LID/Resources/Elected
BriefingsWWApresentation.pdf)

1 Advanced programA program compegable to existing Water and Sewer technical progravh&ch would
provide a strong technical and science backgroisndesirableSuch grogram could include proper
sampling techniquesdackground sciencdield studies, CESGIndIDDEand could be offexd at
community collegesiveningclasses coulg@rovide career advancement opportunities for current public
works staff.The proposed program would be more comprehenshan the University of Washington
Professional ath Continuing EducatioRrogram(www.pce.uw.edu/certificates/greeistormwater
infrastructure.html).

1 Handson training. One city said that they woulde willing to pay forfeet onthe-ground, what to look
for, check your boxeédrainingconducted for their staff in their city

For somethere is a feeling that th&lD/GStrainings came out too earlgndtoo much timehaspassed between
training andthe need touse the knowledge There is a big need to train staff 2016before jurisdictionswill be
fully implemening LID/GSper the NPIES Phase Il permittee deadlin8gveral cities have had to-taain their
staff and do followup work, whileother cities do not have the resources totrain.

Many staff particularly emphasized the need for maintenasiedf training.There are darge number of longerm
staff (1015 yeast+) whoare trained and comfortable with maintenance of traditional stormwater infrastructure
and who have not easily transitioned tdD/GSapproachesThere were a number of comments that field staff
R 2 ¥ Q (the NPDESermit seriously.

Staff need resources that they can use to help educate their deemsaders It is difficult for local staff to pull

together thecomponentgshey need for staffeportsand council presentations about stormwatéys noted by
A0FFT KS da0ATISAaKWONMRBEXRZIB 2424 (1S5dzd (§ OPAYIOR X 2Fiak | G @&
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need helpjustifying raisingrates and addressing liability concerdsspecifisuggestion was aamplePowerPoint
presentation

Staffreceivethese types of questionfsom councilabouttopics such as reducingpervious areaincluding
changing requiredavidths of roads and sidewalks

1 What s it based on?

1 What criteria are you loking for?

9 Isit going to work?

1 How do we know it will work?

T 2K2Qa ftAF0fS AT A0 R2SayQi 62NJ]K
cC2tt2oAy3al GKS Y2RSt 2F GKS S5SLINILYSYd 2F ISIHfdKQa
suggsstion that stormwater information (regulations, guidelines, manuals, training informatiod phone
numbers forstaff to answerdifferent question$ be presented in a similar wéay Ecology

Along those linesanother suggestion is to created LJS NI A NJ& R da¥aYiasSainable, easy to readnd gives
AYVF2NXIGA2Y | 02dzi & KdditiaBallyh afieldréferdince kersidn wodd bé BelpfR 2vithout all
of the detail and jargon.

Recommendations:

1 Create customized trainings taught kpeople with onthe-ground experienceEcology should offer a larger
number of specific LID/GSI trainings that are customized to different audiences (maintenance, inspectors,
permit writers) which are taught by people in those fields who hawthergroundexperience and who can
2FTFSNI aNBFE fAFSE AYTF2NXYIFGAZ2Y | 062dzi 6KIFG 62Ny a |y

1 Advertise trainings broadlyand in more timely mannerTrainings should be marketed well in advance
(especially for sequenced trainings) and to a larger numbpeople, including locglirisdictionmanagement
and elected officials (especiallysmall cities)

1 Provide onvenient trainings.Trainings should be offered manylocations to be more convenient for local
staff. Some topics(full trainings)should be pesented by webinar.

9 Offer technical programA technical program (which is more comprehensive than the current UW certificate
program) for stormwater technicians, including topics such as proper sampling techniques, background scienc
field studies, CESCAnd IDDE, could be offered at community colleges and benefit both job seekers and
existing city staff.

1 Provide resources for staff to educate decisiorakers.* Staff need customizable fact sheets, sample power
points, and trainindo be better able to wite staff reports justify utility rate increasesnd give effective

councitlevel presentations about stormwater topics includiadp/GSI.
* Near Term Action submitted for the Puget Sound Partnership Action Agenda June 2016 update.

We determined thatounty and local jurisdictionia King County spenapproximately$302million annually on
stormwater management including operations, dapand grantsThis total includes th€ity of Seattle whose
budget is$110million which include<CSAnanagement and construction.
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Thee is a wide range of operation amdpital stormwater funding (including fees, grants, general funds) in King
County dies:

1 Very small cities200to 2,000population):<$10,0000 $100,000

1 Small cities3,000to 8,000population):$100,000t0 $3,500,000

1 Medium cities 10,000to 50,000population):$700,000to $8,500,000

1 Large cities§0,000to 140,000population}: $6,000,000 to $42,000,000

Thirty-twoof Y A y' 3/ 2 diigss@ppbit their P P
stormwater program withutility rates or stormwater Re_dmono!.Utlllty rates promote minimizatior
fees(see Appendii for a compilation 02016 rates of impervious surface, flow control, and
2016 Utility fees for King County jurisdictipri=or water treatment

single-family parcels, flarates range fron$7.26to In the City of Redmond, stormwater utility rates encourage
$19.73 per parcel. Some cities bill sinfgenily parcels impervious surface minimization. The annual rates (per 2,00(
by impervious surface coverage, aiheir monthly rates Sauae feet impervio'us) for'nmsingle family land uses are:
range from $2.980 $40.95 depending on impervious T $198.72¢>0-29% impervious 1 $218.64¢ 30%39%

a : . : .1 $238.44¢ 40%49% 11 $258.36¢ 50%59%
Eoveragea.nd bllllpg units Most ronresidential ratesill § $278.16¢ 60%69% 1§ $298.08¢ 70%79%
ased on impervious surface coverage, gnd monthly 1 $318.00c 80%89% 1 $337.80¢ 90%100%
ratesrange from$2.98to $275.75 depending on Rates are discourt! significantly for flow control and water
imperviouscoverageand billing unitsA few cities bill quality treatment.

nonresidential parcels with flat rateSome cities have More info:www.redmond.gov/Government/FinancesandBudget
rates that promote onsite treatment, minimization of  VtlityBilling/GeneralRates/

impervious surface and LID/GSI technig(fesr an
example see CalloutoR for Redmond).

Somecities have nbupdated their rates if8 to 15years.Staff reported that when theirites haveraised their
ratesthey usedcomparableexisting rates in other jurisdictions as justification.

For citieswithout stormwater fees, several staff mentioned that there hdoex=n efforts toestablish feesas it is a
challenge to have street and stormwater funds integrated rather than separated out.

For wealthier small cities, stormwater is funded from general operating bsdget sometimes partially from
street funds.One d these cities has a robust capital program from real estate excise taxes.

In addition to encouraging pervious over impervious coverage of lots, the fees include a number of additional
incentives, suclas:

Rebates for usef stormwater BMPs including detention and flow control with demonstrategintenance
Discounts for infiltration facilities

Discounts for water quality treatment facilities

Discounts for approvedID/G Sfacilities

Discounts for detention/retention based on capaaiyelLIDGSI

=A =4 =4 -4 =4

Some cities aresignificantlybetter funded because dfigh commercial presence, robust grant funding, shertn
priority projects and other fators.

41n places in the report where we report ranges, we omiigCounty and Seattle because of their vast difference in scale and resources relative to
cities.
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Some citiesely heavily on Ecology grants to supplement their f@aite a few people mentioned that King County
Flood Control grants have become a useful source of funthraf.least one jurisdictiorederalCommunity
Development Block Graifthrough King Countypr sidewalls and stormwaterthave been significant for retrofits.

Recommendations:

1 Provide stormwater utility rate justificationrmaterials. For cities to introduce stormwateuttility fees or
increase existingnes, staff need materials to edueadecisionmakers and citizens about the benefit of
stormwater projects and the need for robust funding.

About half of King Countyhase |l citieseference9 O 2 f Sta@r@viater Management Manual for Western
Washingtonand about half referenc&ing Countf @quivalentmanual.Many staff are satisfied with their manual
but some told us that they inherited the use of one or the other and it is too difficult to switch to what they
consider the bettermanuah y S &G FF LISNARA2Y &l AR GKIFIG GKS@ aGéAa
consisterwy with permit requirementgWhilea/ 2 § KSNJ ad Il FF LISNB2Y &l AR da¢K
F2tt26Ay3 GKS NBIJdANBYSyia OSNEBE RAFFAOdMZ G dé

l.:.l

K
S f

The reported advantages of the Ecology manual include:
1 Ability to ccherry pick techniquesthat work best.
| Easeof permit compliance wihout worry aboutdr OOS LI yOS 2F GKS Y2aid OdzNN
1 Greaterflexibility and"more options to create a system that functions with the site.

Thereportedadvantags of the King County manual include
i Itis more upto-date.
1 On-the-ground realities hat are better reflected.
9 Itis more readable and more laypersoriented.

There were a number of comments by staff of small cities that a better distinction needs to be made between
urban and rural conditions in guidance.

Recommendations:

9 Distinguish oural and urban conditions in guidancé would be helpful if technique guidelines better
distinguished rural and urban implementation.

5King County staff report that they have been aware of these concerns and have worked to make the revised (2016) Kinga@aairtyone

oriented towardsLINE @A RAy 3 Ff SEAO0AfAGE Ay YSSiAy3a GKS [L5k.at NBljdZANBYSyia
permeable pavement, bioretention, and limited infiltration are equal choices. We provide a list approach alternative B &m@direment to

Y2RSt (GKS [L5 tSNF2NXIyOS &aidlyRIENR 2y fFNBSS NMHzNI t €20adé
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Many staff spoke of how appreciative they are for the Ecology grantsafmacitysupport, retrofit work,
equipment purchases, aretlucation.There were, however some suggestions as to how the grant prograid cou
work better for local jurisdictions, especially small cities:

T

=A =

Relaxrequirements forterminology. Some ind that thelimitation ¢o use convoluted terminology in grant
requirementg A& AY Il LILINELINA I GS | ateriifolSgywiths thedglibiRc, devielppsrs dan@  dza
contractors.

Revise gant cycles. The grant cycle is not synced with the local budgeting cyeldsvould be moreccessible
with 3-4 year funding windowand the removal of gaps, especially for small citi@ise city for example,
missed a whole year of funding due to timing issues. Their capacity grant, used to fund street sweeping, shifte
from a biennium schedule to a fiscal year schedule, which cut off funding six months aadgreatly limited
street sweeping capdty during the wet season.

Increase funding for operationsAccording to staff, apital grants almost always gtte bulkof the funding.
There is a great need to support batperations and capital projects

Improve cumbersomeapplication system.Staff @id thatEcology grants are difficult paperork wise
especially for smaller citieandthat the EAGL system particularis not user friendly.

Clarify funding confusionSome staff are not sure how much can be reimbursedavhat schedule

Fund nonLID/GStetrofits. Some staff feel thatvhile LID/GSIis appropriate in many places, there drigh
priority retrofit situations from an ecosystem perspective and a-hdd/GStetrofit is a better solution yet

G 9 O 2 days Belofits have to belD/GSE

Make filters eligible.Staff wonder why Ecology it willing to pay for filters even thoughey areincluded in
their spedfications

Offer block grants.One suggestion is that Ecologrpvide block grants to jurisdictions for certain activities
eachyear (not replacingutility fees).This is desired because theemage cost to apply fa capital projects
grant is $0,000 instaff and consultant time due to the requirement D3% predesigand having to fulfill a
large number ofequirements This cat of application artificiallyecuses smaller jurisdictions from applying.
With a block grant, cities could send a report at the endualify for another round instead of applying.

Recommendations:

T
T

Continue and expand grant fundingtormwatergrantsshould becontinued and expanded. Municipalitiesly
heavily on these grants to go above and beyond permit requirements.

Simplify grant applications, lengthen grant cycle tinand/or allow grant spending to bridge state fiscal
periods.Current applicatios are cumbersome, especially for small cities, and the grant cycle does not work
well with city budgeting timelines and construction windows. Creating an easier application process,
lengthening grant cycle time, and reducing potential for funding gapsaduvoeilhelpful.

Broaden project eligibility High priority projects that are well justified and aret LID/GSI should be eligible
for stormwater grant funding. Many staff would like to address their highest priority water quality problems
and LID/GSI is nalways the appropriate solution.

Make sure grant programs have a reliable funding sourGant funding sources need to be reliable so that
local governments have assurance that significant upfront investment in planning and setting aside grant matc
isa viable use of utility rate funds.
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1 Advertise Kingounty Flood Control District grantsThis grant progragmwhich isfocused on improvinggiling
infrastructure can be very beneficidbr addressing theepair/replacement of existing facilities, and sHdue
better advertised to local cities.

3. Talkingabout stormwater

Almostuniversally we found that staff lacgood terminology for talking with the publibaut stormwater issues
andLID/GStechniques Staff agreed that social science research is needed to dejaaigpprnfree wording that is
accessible

There was a feeling thaublic understandingbout stormwatermanagements increasingOn the other hand,
oyS adlFTF LISNE2Y YSyidAzyySR Ak I L K-Sa FHilaRisHISiSoySohMEASIRK Ko
at a public meetingStormwater communicatioappears tostill be in its infancy.

Terms and concepthat staff use now include:

For stormwater:
1 Terms:
0 Runoff
o Drainage
o Erosiorg for the city that suggested this term, sediment is the number one polluzok
peopleunderstand and relate to erosion.
Floodingcl Y2 GA @ GAy3a GSN¥Y (GKFG 3INFroa LIS2LI SQa
0 Raing¢accompanied by an explanation of where it goes and how it picks up pollution on its way
through the storm system.
o Surface water people hear stormwater and automatically think sewer. Surface water can be
better in some circles.
o Stormwater pollutioror polluted stormwater runoff emphasizes that action is needed

o

1 Concepts:
0 A2 KSNE R2 @&2dz GKAY{1l GKAa ¢l 0SSN O2YS& TFTNRYK
o Educate people on how they affestormwaterwith their lifestyles.
o aYSSL) Of SI y gdditbwiler@s uthyag possibl&tdz€duce downstream
AYLIE OGa ¢
Ghyte NIAYy K26y GKS RNIAY
GOBSNREOKAY3I GKFGQa 2y @2dNJ fléy YR 2y @&2dz
What the rain picks up: oils on the road, dog poop on the lawn.
AndFAYF £ £ &5 KeBISYW I GSNI AYy Yé o6l aSYSyidH¢

O O O O

ForLID/GSand Best Management Practices (BMPSs)
T Terms:
o Rain garden more accessible thabioretentionand people understand/hat they are
o Conversely: Avoithin gardenbecause every constructed one hadddidue to improper
maintenance. This staff person preferred the termisretentionandbioinfiltration which he
explains as a grassed area with enough soil underne&thtieat water before it drains
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Green techniquesr environmentally friendlyechniques

Infiltration ¢ more understandable thahlD/GSto the general public

Permeable pavemermgmost people understand it and other concepts are harder to describe
Green Infrastructure a snappy term

Conservation landscapirgterm from Marylandthat people understand with explanation
(amending soils, planting natives)

o0 Swales
1 Concepts:

0 GaAYAO ylIGdzNB 2 AYyFALONIFGS 41 GSNJ

0 Message otID/GShas been lost in just installing more rain garden

o LID/GStreatsanddisposeqdischargesstormwater clos to the pointwhere the rain falls.

0 G22dzZ R @2dz NI KSNJ KI S RA (i Ot &ldresF cdridéri Ndopley | 3
have about installation of ditches which are perceived as taking away parking along the streets.
Distinguish how water moves horizontally when it hits roofs and asphalts versus vertically when
it hits the ground and goes down into it.

GTrying to protect streams and recover salmon by managing impacts of develogment

LID/GSis émimicking mother natue.€

oUsing the ground as a sponge

OWorking to make sure that when it rains, all the rain stays pretty close to where itfands

4 StLAa YFylFr3IS ad2Ny¥el GSNI a2 Ad Aa OfSty 6KS
along the way (people, fish, prepy).€

O O O 0O

o

O O O 0O

Overall, staff felt that we needtodo@S G 1 SNJ 2206 2F GSttAy3 (K&erdualigy,NE ® h )
KFoAGlIG NBal2Nl GA2Y I | yR al f Y2 ywheN&diBdsS NEMWAET el was2 0
a specific suggestiahat foundational research for messaging is necessanytlaaicfocus group research would be

a good pairing withthe STORMroup (Sormwater Outreach for Regional MunicipalitieS)TORM appears to be

filling important need$ut has not had the resources to conduessagingesearch Seattle did conduct some
F20dza 3INRdzLIA | FS¢ &SFENE ol O1 GKFdG €tSR G2 0GKSANI dza

As a note, smaller city staff said that they apprec@iflaboratingwith bigger cities on education/outreadfforts.

Improved educational factsheets and outreach matariae
needed.While there are some compelling exampltesS
EnvionmentalProtection Agency (EPA) has developed a
relatively attractive set of fact sheets entitled Barrier Busters
which are designed for decision makers
(www.epa.gov/pollutedrunoff-nonpointsource
pollution/urban-runoff-low-impactdevelopment)- zippy,
memorableLJA SOSa gAGK aft23Fya ads
¢SElFaé¢ YR a{l @S {((®RhSsapedks Bay) >R
are missing for most stormwater topics.

There are also needs to be more of an effort to investigate
cultural nuances in communication; messaging megcdito be Figurel. Puget Sound Starts Here plague on catchment basin
varied and nuancedutreach and educational materials are

needed in multiple languages.

Critically, elucational pieces need to be tested to make sure they are effebg¥ere distribution.
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While staff were apreciative that this broadpublic awareness campaigrthe Puget Sound Starts Hemeedia
campaigng has been established, there are concerns tifit campaigmeedsimprovement tobe more usable by

local jurisdictionsThe webde is not as effectivas desired andneeds less focus on lifestyle and mdéoeus on

BMPs and practical strategiehe Puget Sound Starts Here campaign has suffered recently from a lack of funding.

An unanswered question for broadcast messaging such as the Puget Sound Sta@aidpaggn and its
componentcampaigs is whether it is better to saturate thmarketon an ongoing basis or to create cycles of
messaging in order tmaintain a high level of awareness and cooperabgrthe public about stormwater issues

Many people commented that schools a@otent way
to build public awareness about stormwater issues and
that stronger school programsould be agreat asset
andagood investmat. Somecities offer robust

education program#n their local school§SeeCallout

Federal WayStorming the Sound with

Salmon education program

C S RS NJ Stormihg&h@ Sound with Salmprogram links
salmon to stormwater in elementary and middle school
classrooms. The program has been implemented in 26 schot

Boxfor Federal Way)One city said that they have reaching thousands of children. Curricula includes:
considered buying the Amigan Public Works | Designing rain gardens
I & & 2 O Achiriicél#oy eleénentaryschool kids f Aquariums in classrooms to raise fry

1 Salmon releasevents

It is surprising that after more than two decades of ~ More info:http://iwa - .

. . . federalwav.civicnlus.com/DocumentCenter/View/4505
environmental educationvork by agencies and
nonprofit organizations there appears to be a deficit efriversal school program/curricin Washington related
to stormwaterissueshat isimplemented or all studentsThere are isolated programs in sofjueisdictions One
idea involved Ecology presenters visiting all schools in the region. Another idea invohRub#teSound Starts
Herecampaign taking on regional stormwater educatiora significantvay, building on the Drain Ranger
curriculum (vww.pugetsoundstartshere.org/drairanger9 and other sources

One city suggestetthat gauging efficacyf currenteducation and outreackvould be valuable buivould need to
be conducted regionally as it would be tempensive foone city aloneto do astudy that isstatisticallyviable

Several cities regularly offer workshops for residents, taught by guest sgeakeopics such assingrain barels
and building rain gardens

Some staff feel that nonprofit organizationanhelp createdemand and appreciation fatormwater management
andLID/GStechniques by doing cultaft shaping andocial marketingvork. Resenttionsto homeownergroups
mediaadvertising, public awareness campaigns atiter strategies could helgevelopa neededethic of

environmental care that translates fwroperty owner responsibilityWe need tohelplet people know that thei

property isa piece ofawhole landscapeanddecisions on their propertgffect everyoneThe currentt K2 ¢ £ A G
can | di feeling by some could shift moreto O dzf AdEMEo | Bedd taddo to make sure my development
g2yQli 0% Iy A&aadzsSKkK
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A few cities offer rebate programs and other voluntary incentivesitoneownerg(SeeCallout Box for Shoreline,
Kirklandand Seattleexample$.

Shoreline Soak It Up rebate program for rain gardens and native vegetation landscapi
The City of & 2 NB tSaay ISUp&bate program providefunding for LID/GSI retrofits including rain gardens and native veget
landscaping on private property. Rebates are $2 per square foot of contributing area treated and/or hard surface conwertes
400 sf. And mx. 800 sf., up to $1,600 per propeRgquirements to receive a rebate include:

1 Initial site visit 1 Design and installation criteria compliance 1 Signed covenant 1 Final inspection
More info:www.shorelinewa.gov/SoakltUp

Kirkland Yard Smart Rain Rewards site visit and rebate incentive program
The City of Kirkland, in an effort to reduce runoff from sirfgimily homes, offers an incentive program for homeowners. Selec
homeowners receive a freste visit that measures how muchnoff a property produces, recommendations for reducing runof
and sizing/location guidance for potential LID/G8Imeowners that receive a site visit are eligible for a retrefitate for
installation ofthese approved practices (recommended by the sissit for the specific site):
1 Downspout disconnection 1 Tree planting 1 Soil amendments 1 Pavement removal
1 Conservation landscaping 9 Permeable pavers 1 Cisterns 1 Rain garden

Seattle:RainWiserebate ncentive

¢ KS / Ale RaiMvisgebatelpiprdrpéovides education materials for homeowners as well as rebates averaging $4
for rain gardens or cisterns in targeted sewer overflow basins.
More info:www.seattle.gov/util/rainwise

Saff suggested specific resources that would be helpful:

1 A factsheet wh new dataabout effectiveness oimpervious surface.

1 Information to justifyLID/GSand stormwater BMPs angquirements LID/GSis more difficult to justify
than otherrequirementslike ADA.

 LID/GSlcodbenefitdata{ G FF 3ISG Fa{1{SR a2KIFG ydzYoSNB | NB
design standards are people using to get different benefits?

1 Presentations by Ecology or Puget Sound PartnerBl@gional speakers are needed to preseniocal
council memiersaboutthe NPDES program.

e 2 (

Some staff were highly enthusiastic about the use of rain gardens as a way to communicate to the public about
stormwater.Others emphatically disliked the use of the term at all and felt that it misleads people or that there is

too much of a singular focus on rain gardémgutreach messaging the detriment of other concepts and
techniques.

One staff person told us than Ecologygrantrequiredi KS dz& S 2 F GKS GSNY doA27FAf

(26 NRE dz&AAY I § KSamirdmdersandablbey fca thenditli) ¢+ &

Recommendations:

1 Conduct social science researclsdcial science research (focus groupsyeys) is needed to determine the
best terms for public comprehension of stormwater and LID/GSI. Currently used terminology isrjelngemd

difficult to comprehend by the public. In addition, it would be helpful to assess cultural nuances and whether i

would be more effective to use market saturation or cycled messaging in order to maintain a high level of

awareness and cooperation
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1 Create outreach resourcesGustomizable, well researched factsheets, sample presentations and other
outreach materials o key stormwater topics would be helpful for staff at the local level to use to educate their
communities. Resources are needed in multiple languages and may need to be varied according to cultural
context. These educational pieces need to be tested tasmnsfficacy.

1 Improve Puget Sound Starts Herel'he Puget Sound Starts Here campaign is valued but needs to provide
more information and materials that cities can use to promote BMPs and practical strategies for residents.

91 Beef up school programd.here isa need to develop and enhance formal public school education curricula that
educates kids about stormwater and is universally implemented in all schools across the region. There is

existing curricula already being used in various jurisdictions whicheauili upon.
* Near Term Action submitted for the Puget Sound Partnership Action Agenda June 2016 update.

4. Communicaton between cities

Generally, staff feehey have good channels for communication with staff at other cities about stormwater issues.
Many people said othdocaljurisdictionshave been helpful and supportive.

Thee werea large number obngoingcoordination and collaboratiomeetingsmentioned by staff These
meetings are at various levetssome at staff levelsomeat elected official levelMany focus on stormwater while
others occasionally include stormwateglated issues on their agendahe mentioned meetings included
American Public Works Association (APWA) Public Works Director meetings

American Public Works Association (APWA) Surface Water Manager meetings

Central Permit Coordinatorseetings

East Sideutisdictions Planning Director meetings

King County Climatéhange Collaborative (K4C) (climate change)

King County Flood Control District meetings

King County Sustainabl&i€s Randtable

North Sound Coordinators Forum

Phase Permit Coordinatas meeting

Puget Sound Ecosystem Monitoring Program (PSEMP) StormiWatkrGroup meetings

Puget Sound Partnership ECO Net meetings

Puget Sound Regional Council (PSRC) meetings (Transportation and Environmental)
ROAD MAP (Regional Operations and Maintenance Program) forums

Salmon Recovery Council

Snoqualmie Valley CitiesyCManager meetings

Snoqualmie Watershed forum

SOGGIESSouth King Stormwater Outreach Group

SOGGIESNorth King County Stormwater Outreach Group

Sound Cities Association

South King County Public Works Director meetings

South Sound Phase Il CoordinagdBroup

Stormwater Inspectors Group

Sormwater Outreach for Regional Municipalities (STORM) meetings

WRIA 7 meetings

WRIA 8 meetings

WRIA 9 meetings
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Short termor ephemeraimeetingsmentionedinclude

Advisory Council for Cedar River Corridor Plan

Basinplanning meetings in some specific areas

Bioretention Seminar

Puget Sound Regional Council (PFR@¢ral funding forunrelated to transportation

Green RiveBystem Wide Improvement Framewd®&WIF Technical Advisory Committee

Ecology and US EPA Gréamwamish Watershed Pollutant Loading Assessment meeting

Puget Sound Partnership Stormwater Strategic Initiative meetings

t dzZ3SG {2dzyR t I NOYSNAKALKSSLII® 2F / 2YYSNODS da&. dzi ¢
Total Maximum Daily Load iDL meetings in some speafareas

=A =4 =4 =4 -4 -8 -4 -4

Insmaller citiesstaff K @S Yl y& NRtSa |yR INBE ¢Sttt NPhdzsmBlSrihe dity o
the more infformedtl§ t dzof A O 2 2 NR §F & KSBs@®B RI& NokaifhiOrhall ditiesz2 y Qi K ¢
time to go to regional coordination meetings as they are too overloaded witkalahay operations. Many of these
staff said that they attend meetings on an@seded basisnd find summaries and minutes helpful if they are

unable to attend.

Some citiehavethe burden of being twecounty citieswith two sets of meetings

Some staff say that they used to participate frequently in some regional meetings bthdeél K S& | NB dy 2
helpfulanymo8 > y 2 i LINBRdzOGA GBS 0SOF dz&a S i K Sowverall, $hGughstaff spokeO 2 Y L.
highly of the coordination and educational function of the meetings and said that they try to attend as often as
possible.

5. The challenge of infiltrationn Western Washington

The complex geology of trerea means that soils and underlying formations vary significantly over short distances.
As a result, the infiltratioharacteristics of soilsavehuge variety sometimes on scales as smalkagyle parcels.
Some cities have gravahd sand outwash sedimestwithexcellentinfiltration properties, while otherhave
mostlyglacialtill with poor infiltration. Othershavesilt and clay rich fornt#ons, such as that formed hkifze historic
Osceolanudflowin south King County, which ocafror near the surfacand act as highlgffective aquitard with

little or no infiltration, creaingthe potential forsignificant lateral movement of water.

Most King County cities havaixedinfiltration potential, withjust afew cities reporting good infiltration across
their entire jurisdiction Afew citiesreportedvirtually noinfiltrative areas Some of these cities have high
groundwaterwith frequentpondingat the surface. Others are coastal citiegh steep slopeshat already have
major problems with water flooding into down gradient propertiSame citiehaveareas which are constantly
seeping with groundwater outletting to the surface in contus flow orio some streets

Staff expressed a need for better maps. Currentigre is a lack of detailed, fine resolution maps that show soil
characteristicgor King CountyMost cities rely on older United States Geologic Survey (US&fS)@me city
estimated that it would cost $350,000 for a detailed mapheir 16square mile jurisdiction that showegkology,
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slopes/ithology, and feasibility dfID/GSand infiltration.One idea for a regional mapvolvedcompiing existing
data from sitelevel geotechnical reports, septic system installation reports, and well logs.

Several people asked if such mapping would allow cities to delclBY&Sto be infeasible in areas of their cities
and thus remove the requirement for developersperform geotechnical assessments in those areas.

{SFGGtS KFra RS@GSt2LISR Iy &l NBlFA dzyadzA il ofS F2NJAYT
including underlyingpedrock, contaminated soils, steep slopes andizatks from steep slogeDevelopers do not
need a getechnical report to eliminate infiltrating onsite BMih theg areasNortinfiltrating BMF such as
biofiltration, bioretention with an uderdrain and liner, stormwateristerns, green roofs, and tree planting are still
permitted and promoted in these aredSeattle 2015).

In addition to maps, it was pointed out thah-the-ground experience should be better tapped and specifically that
2yS aKMRAARE layR | Oy 2 ¢t Bdeo@eSvhohave @sided iighRothdo8shEaidsDave a
surprisingly irdepth knowledge about the geology, RNR f 2 3& > FyR az2iAfta 2F GKS | N

One major concern is that aquitards (hard e OK f F @ SNEX Ff a2 Ol ff SR WKI NRL
infiltrating water which then moves laterally and surfactrggeating wet spotg or causing flooding in adjacent

0l &S YSy i a hadv&dretiiouRRproRlgh@hisd A ¥ (i SmNIFdmBngo groundwateris not a problem if it is

deep enouglor in large lot areasbut in denser urban areas or areas with hilly &, interflow can be a significant
challenge.

Current geotechnical tests do not necessarily include sufficient lateral observations or include soil cores that go
deep enough to fully investigate potentiakeral interflow problemsGeotechicalprofessionals generally look at
LINRLISNIié FyR &dz2NFFOS Ff2¢6LJ GK odzi R2y QG 221 Fd IR
enteringneighboringproperties.

One staff person pointed out that in urbanizing areaater that used to evapotmspirate through trees,
vegetation and surface soisay now be transported blyID/GSinto lateralinterflow conditions.Extra scrutinys
necessaryo consider movement ofvater to adjacent properties in densifying areas that incorpota@/GSi
techniques

Staff expressed hope thalhé new manuals wilkecogniz this problem and will require more consideration of site
specific conditions such as aquitards and potentialdteral problemsincluding investigation of neighboring
properties Current feasibility standardsvhich requirdess than 5% slope and infiltration rate greater than 0.3
inches per hour, do naturrentlyincorporate potential downstream/dowgradient poblems related to interflow
conditions.

The2014Ecology manuand the draft2016King County manugKing County 201&ddress interflow primarily as
a significant potentiabccurrencen glacial till soils to be added as a factor into modeling caloustThe manuals
also mention concerns about development negatively impacting interflowerms of assessing the potential
impact of LID/GSI facilities to increase interfldiae only requirement is:

If onsite infiltration may result in shallow later@w (interflow), the conveyance and possible locations
where that interflow may reemerge should be assessed by a professional engineer, geologist,
hydrogeologist, or engineering geologist registered in the State of Washington. This will likely require
placement of ground water monitoring wells to determine existing ground water gradients and flow. In
general, a minimum of three wells associated with three hydraulically connected surface or ground water
features, are needed to determine ttirection of fow andgradient(Ecolog, 2012).
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There is no mention of the requirement or need to conduct offsite investigations.

ThePuget Sound Partnershigpd Manualon the other hand, does have a more robust discussion of negative
impacts of increased interflown neighboring propertiesThe manuaaddresgsinterflow for projects required to

meet NPDE®&inimum requirements through9 but does not specify in dail how this should be assesséd.

states:a L Fsitednfiltration might result irshallow lateral lbw (interflow, the conveyanceand possible locations
where that interflow may reemerge should be assessed by a certified soils professibmalwill likely require
placement of groundwater monitoring wells to determine existgigundwater gradients ahflowe o6t { t A H N
with the Ecology and King County manuals, no offsite investigatiorexatfieitlyrequired.

Elsewhere in the LID Manual, required technical assessments as drofwater Site Plarsre describedThe
descriptionof this assesment focuses on depth to groundwater and other site characteristics but offsite features
only relateto flooding,steep slopesaquifer and wellhead ptection areagPSP, 2012).

The rain garden handbook (W32013) contains recommendations for sitirggir gardens and testing soil but does
not address the issue of potential interflow.

I 1Se |jdzSaliiGsy 2 Ng & § 2 RBeNddswerkppekrs, in part, to dependaevelopment
density.

LID/GSI discharge to utility trenchas paths of least resistance has been identified as a potential problem for the
intent of the LID/GSI facility, the fate of infiltrated water hydraulically, and potential damage to trenched utilities.
This issue needs to be addressed in both policy andemmgntation of LID/GSI techniques.

In addition to interflow, staff expressed concerns about whether there may be collective mounding from wholesale
LID/GSI placement which raises seasonal high groundwater ldiralgjshing the distance between seasonal high
groundwater and the bottom of the LID facilifjhat is, is postID/GSI distance to seasonal high groundwater less
than distance to pre.ID/GSI seasonal high groundwater, and what are the ramificationsdondwater

protection?This needs to be studied.

Recommendations:

1 Create better soil and geology mapBetter mapping of soils and geology is needed to understand conditions
across the county. King County could potentially coordinate regional mappiogdéd by Ecology or another
source.

1 Research groundwater impacts, including interfloBtaff feel that most LHeelated calculations assume that
the bulk of the stormwater is going into deep infiltration, but their experience is that a large portion iagnov
laterally in interflow and causing local problems. Another issue is whether collective mounding from wholesale
LID placement raises seasonal high groundwater levels, diminishing the distance between seasonal high
groundwater and the bottom of the LID&3 facility. There is also concern about toxic chemicals moving into
groundwater and feeling that adequate study has not yet occurred. A groundwater impact study related to
implementation of the new LID requirements, specifically in terms of water qualiyhydrology, would be
useful.

1 Develop interflow guidelineslnterflow (lateral movement of water due to hardpan or aquitards) is causing
AAIYATFTAOLIYG LINRPofSYad 2y YSAIKOZ2NBEQ LINPLISNIASEA FyF
definedand addressed in both policy and implementation of LID/GSI techniques.
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1 Develop Utility Trench GuidelinekID/GSI discharge to utility trenches as paths of least resistance has been
identified as a potential problem both for intent of the stormwater fagjlfate of infiltrated water
hydraulically, and potentialamage to trenched utilitiesThis issue needs to be addressed in both policy and
implementation of LID/GSI techniques.

6. LID/GSbig picture issues

LID/GStechniques have been gradually introduced over two decadesaahtie implemented regionallyn about
a year.This report isntended to assss the currentay of the lancof LID/GSand related stormwater management
approaches from the point of view of local stafhe picture is mixed.

A fair number of cities have embracetD/GSlinstalling manyrojectsitesand encouragig or requiring
developers to implemenitID/GStechniques Other citiesrequire infiltration where soil conditions allow, but are
not calling itLID/GS(and are shying away from the use of the telchD/GSlpartly for political reasonsA few
cities havedone demonstration projects but do not have goyvate development that has useldD/GSIA few
cities feel mgatively about.ID/GSand believethe required techniques will not succeed in their community.

Most of the staffwe talked with from cities had a primary focus on water quality and thus on treatniBgnt.
contrast, the countywith a large rural land bas@nd other more rural jurisdictionsad a primary focus on
controllingwater flow.A few suburban cities alshared the hydrology focu¥hese different priorities lead to
different technique preferenced he King County manual, however, does seewrpjaroachall techniquesvenly

We heard comments about regulations creata@doubling ug situation. Generally if a property ownemwants to

do LID/GSbn their site and there is discharge into a stream, they are still required to build a detention system and
are only allowed aeduction in detention size. Landownédrave to build two separate &@lities instead of onand

YIé KIS (2 aLISYyR Y2NB YzzySeé o6l yR @I dfhis thardis ot mid R dzO
motivation to construct the.ID/GStomponent.In onecity, staff explained thathe threshold for detention is at a
ary3atsS 20 tS@St opnn &aljda NB FSSiuvsr 6KAOK Aa RATFTTS
have single lot level requirements there would be no flow control.

This point of view is echoed by developaisa 2 &4 (I 2 dzi& l@y&ikdOMVGShrytép of doing traditional
detention systems and increasing cosd infill city lots, it always costs more to Otb/GSlfor one thing, they
requiretieA ya FT2NJ 2 OSNFf 26 d¢

King County modeling supports this approach for situatianghich flow control is important for fish protection, to
avoid flashiness in streamAccording to staff, multiple modeling studies have shown that one cannot achieve flow
control standards with just one approach and that baittditional and LIBGSlapproaches are needed. BMPs only
address a certain set/size of storms and when the onsite control capacity is exceedert gaditionalsystem

backing up LID that takes care of larger storms, especially in the context of climate change and largeisstorms
needed.  aAOFffe&x Fft2¢ O2yiNRf .ata FyR RSGSydGAz2y TFI OA
address the larger flow that has a big impact on fish due to flashiness.
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Asignificant question is whether when the distributed LID/GSlifi@sialldc 2 S NF 2 g £ Athye impactd 2 NJ
in streams essentially wipe out the ongoing benefits realized in smaller stérstsdy is needed to determine if

this overflow scenario will have adverse effects, especially with predicted increaseditptstorms with climate
change.The study should consider LID/&@&ly, traditionatonly, and combination scenarios.

Other than in the few cities wherelD/GSis alreadysignificantlyintegratedin code(includingSeattle and King
Countyto meetPhase | permit requirementshe primary motivaion for developers to usé&ID/GSis the

opportunity to marketproperties as greern addition, eisting motivators in the Ecology and King County manuals
spur the use of.D/GSby allowingreducedsize of required vaults and other detention featufese staff person

NB ¥ SNNB R siipeesized& S Y.J2 WhiRhisiives mongydepending on locatiarOther cities currentlyffer

other LID/GSincentives like density bonuses or allowed height incredgiesiy cities had examples of subdivision
developers whanstallednarrower streetspermeable pavementioswales and other techniques in order to
reduce or eliminate aequiredpond or vault.

Many staff saidhat there isstrongresistance to changérom developers theytend to becomfortabledoing things

the way they have or they have little drive for innovati@n the other handsomeRS @St 2 LISN&R | NB 2
dza ¢ KIF G ¢ ScitQdtaff dORQE ¢ Klo @A GAYS (2 RJadGMeAMtes tinheftofworRoh {0 K ¢
each projeciand suggestethat it would be helpful to have compelling, readall®/GSimaterials for developers

¢ these materialsvould help planners as well.

In one city, mostand is ina critical aregddueto slopes), and so their Critical Ard@asdinancealready requires
LID/GS(keep wateronsite). 2 YS2 gy SNRE &l & aLFT Y& K2YS gl ayQid RS&aA:
A yHepirgdevelopersand residentsinderstand what this mans and how itvorksis a big struggle

Staff noted that:
1 Builders generally envision a product that requires 70% of the lot to be covered.
1 People generally wanarge houses, small backyardsc& garages, and large driveways
1 Multigenerational families in same houtiaus
desiring larger homes SammamishGeneral capacity charges for

development

. o . The City of Sammamish collects surface water system
While developers of subdivisions are not motivdtey  gevelopment charges:

reduced stormwater fees for homeowners,  $1,491 for new residential dwelling units or commercial
implementingLID/GStechniquescan save cost buildings with¢2,500 sq. ft. impervious coverage
some areasStaff pointed out that even in areas with q  $149.10 for other structures or additions wii250 sq. ft.
bad infiltration, increasingtoragevolumeby addng impervious coverage

more rock is still cheaper than building huge vault 1 $149.10 for each additional 250 sq. ft. impervious coverag
both categories.

In other, often more urbanized areas, stronger These general capacity charges motivate develofgersinimize
’ ' impervious surface

financial motivators may be needead addition to More info:

updated regulationsOne example of this approach is www.codepublishing.com/WA/Sammamish/mobile/?pg=Sammamis
the general capacitgharge put in place by the City of /Sammamish1315.html

Sammamish (Se@allout BoxXor Sammamish

In 2008, one citypdatedzoning code for mixed use and residentiak A new section provided opportunities for
flexible alternativesincludingLID/GSfor developers using incentivelsID/GSIncentives included expedited
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processing ath density bonuses. To dateg mne has taken advantage of thikD/GSincentive.Staff felt that that
GKS AYyOSYGADS LINPINIY gl a& yz2i adz00SaatdAd | yR LISNKI

According to one staff person with experienoe&SnohomistCounty expedited revier there is worth a lot to
developersTime is money, and faster permitting can be very motivating for the develtpsmall cities,

K26 SOSNE GGKSNB Aa y2 dzeéd city Kaffyraned iBD/GSio haSeRetpéadied NS G A
NBEOASG dé

King County integrates LID/GSI and other stormwater
improvements into its Sustainable Infrastructure
Scorecard, a holist@pproach to makingounty Scorecard

capital projects more green (S&allout BoXor King ~ ing County uses a poibtised system for its own capital
projects to fulfill their Green Building and Sustainable

King CountySustainable Infrastructure

County). Development Ordinance, rewarding categories related to
stormwaterincluding:
9 LID techniques

Most cities do nohave a good systemo track f Rainwater harvesting

locations ofLID/GShndassociatedstormwater 1 Green roofs and vegetated areas

features in their cities on private propertieStaff I Erosion control BMPs

R2y Qi 1 Vil their gitf\ T QiaK S & QNB Ty longtery maifitonance gak
Only some citieBave sdid numbers.In addition, not T Minimizing development footprint
all jurisdictions have clear procedures fospection | ;rese,rv'ng ?at've _‘I’egetat'on
and it is not always clear in the permit about when T Reusing native soils
. . . 1 Increasing social equity
maintenance is requiredstaff recommended the More info:
development of arelegant tracking system fanlD/GSI  http://your.kingcounty.gov/solidwaste/greenbuilding/scorecard.asp

implementaion and inspection

Different jurisdictionurrently offer different stormwater credits, creating a mosaic for developer® work
across the regiorWhile this variability will be reduced with new manuals, staff belignat good regional
standards have to be developed from the bottom up. Cities need to buy in to the appioaaifdition, there are
differencesin political leadership and development pressures which reinforce the variability.

Staff suggestd that if onereally wans to improve water quality, it would be best &mldresdow hanging fruiin
priority ecosystem areag-or different citieatch basircleaning, street sweepingjlter vaultsor LID/GShad the
most costeffective impact on water qualityMore discussion on prioritization is on page

There are concerns about sorhéD/GStechniquesregarding inspectionFor exampleif someone puts in a green
roof, staff need a right of entryto inspect it Other staff raised the question of inspection on private property and
lack of ability to see into back yard3ne solution is access easements.

There is a feelingmong some staff thabrojects are being done with good intentions, but without knowledge
about what makes.|D/GS$uccessfuand without protections if projectsfaf (G F TF 02y OWm/ a Ay Of
happensitheSy 3aAySSNBR RSaA3dy R2SayQi 62NEK 52Sa GKS [ Al

One staff persomhought monitoringthe effectiveness ofID/GSbn private propertiesvas critical for widespread
succes® | S @G ¢ 2 dzZ R 0L3D/GSoaNiivhid piofeRy Worked Bftgréa period of time due to lack of
maintenanceunlessitis®2 YYSNOAF f LINRPLISNIi @ ¢6KSNB (GKSe& KI @S Y2y
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To help answer some of these questionse Regional Stormwater Monitoring ProgrgiRSMP)in conjunction
with the Puget Sound Ecosystem Monitoring Program (PSEMP) StormWiaitieiGroup is monitoringthe
effectiveness of some LID/@8thniques
(www.ecy.wa.gov/programs/wg/stormwater/municgd/rsmp/effective.html). Thecurrent studies include:

9 Effectiveness of bioretention soil mix to remove toxicity from highway runoff (W&th®ater Center).

91 Effectiveness of individual and collective BMPs (bioretention planter boxes, Filterra units, and detention
tanks) to treat highway runoftlischarging to Echo Lake (King County).

| Effectiveness of large scale retrofitsseven watershedé G KNE S & LILX AOF GA2y £ 4|
watersheds (normal developmerit)y R G 62 aO2y iNRf ¢ g (inSlidiaghnSnRaiingd y 2
streams for hydrologic, chemical physical habitat, and biological indicators (City of Redmond).

1 Effectivenas of a complex retrofiincluding two large bioretention stormwater treatment facilities and a
major stormwater detention pond/engineered wetland restoratjon the City of Federal Wdg stream
conditions includingvater quality and benthienacroinvertebrates in NF West Hylebos Creek (King
County).

9 Effectiveness of bioretention facilitiésr flow reduction including monitoring and modellirgf hydrologic
performance evaluation at selected sit@3ity ofBellingham).

i Effectiveness of souramntrol activities for small business and commercial property owners, including
impediments to control pollution sourceb addition, study includes an analysis of source identification
and illicit discharge data fromermitteeCincident tracking report$City of Lakewood).

1 Effectiveness of street sweeping, quantifying the direct effects of street sweeping on stormwater quality
using a before/aftercontrol/impact study design (City of Seattle).

1 Effectiveness of permeable pavement and maintenance impadBvPs performance (Clark County).

Figure2. Permeable pavement tests at WSU Stormwater Center in Puyallip.
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A coopllary concern related to success of LID/G8lageliance on proper installation, inspections and
maintenanceAsS E LINS 8 8 SR 06 & 2 yosBMPE/LIDRHat atadSugiosed t¥ bedlist@buted across the
landscape, often on private property, training can only go sdifiapection efforts are utkerfunded and difficult to
enforce on private property politically and otherwige better approach is to construct a BMP/LID approach that
emphasizes simple techniques that are low maintenance, low risk of fadastc dispersion, disconnected
downspous, limited infiltration (drywellsetc.) are examples that require very little homeowner attention and are
hard to WBuryCbr pave over like biotention and permeable pavement8.O2 f 2 3& Qa f A a { WadsikdLINE |
to maintainz Yw enforcemenk Womeowner friendlgBMPs down the list and puts high risk, high maintenance,
unknown maintenance BMPs at the top because , ihjtishey may infiltrate better. ilen we all hope that

someone else can make it so ongoing (and require traiambinspectiorand enforcemeni® $hould more

SYLKI &A&a 0SS LX OSSR 2y (SO0wygaingdzattenaticé? G R2y Qi NI dzA N

Staff pointed out that the rules are primarily oriented towards new developmeotredevdopment.One
suggestion: condud study ofhow wellstormwater, zoning,andbuilding cods are working on redevelopment.

2 A0K aGNRBY3 LINBaadaNBE G2 | 0O02YY2RI 68 dévéloped MiBad, xharg dpet 3
conflictsbetween promoting density and universallging of LID/GSto manage stormwaterespecially in

suburban citiesAs a specificexampl&i € 2dz 41 @S (NBS& @&2dz RBwLDmaAS G | &
explicitly ecognizes the value of infill in urban areas and the protection of ruralweidped lands from
conversionPSP2012).

Staff have a difficult time convincing decisiorakers to reduce existing impervious coverage in order to provide
stormwater benefits a it is 180 degrees away frameir comprehensive plan goals and polici€hey hear back:
G2 KFEG INB @2dz GFrf{Ay3a lo2dziKé

On the other hand, people get upset when they see trees come d®na.staff person said, a I y& OA (A S A
county have alountry ekihat residents want to maintairCommunity members are upset because traffic is
horrible. Upholding quality of life has not succeeded.

Some daff pointed out thatincreaseddensity should be considereasLID/GStechniquesbecause they are
GNBInH FOF Ny Ay3 f20a 6A0GK NR2F(02LJaé¢ GKdza NBLX I OAy 3 LIk

A contrastingstaff perspectives that theLID/GSapproach is not workingecause jurisdictions tend to offer
bonuses folLID/GSIBonuses are usually an increaseamsity, resulting in more building§hey make up for
LID/GSby building more homes with a net result for stormwater quality and flow that is not all that different from
traditional approachesiHigher density is not a bad thing from a growth managenpamspective but it is self
defeating from a stormwater infiltration perspectiég=rom this viewpointrequiring a minimum area of natural
condition or vegetated land would be preferableitoperviouscoverage limitsAnother optionwould be to allow
height increassrather than more homesThis staff person thinks an assessment is needdddt ifLID/GSis

being used as a means to increase density of developmetead of todecrease runoff and increase infiltration

Finally, another respondentcomiyiell SR 2y (G KS GRSy & A ( élLéss ivtengerdevElopindhth y ( A y
might be a better scale to manage stormwatgevery impervious surface could manage itself with green
approaches with reduced density (disper8af) o6 dzii 0 KI 0 ( KHisdimeArdée toyofr inee fardanity o f S
because of our autadlominated transportation system.
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One suggestion from a developer was to increasentim@ber ofretrofit projectsthat reduce stormwater impacts

by creaing an incentivebasedprogram that gives a property tax break or similar financial religt idea is

modeled afterthe program thatEcologyimplemented in the 1980gequiringall commercial properties to remove

or replace all fuel tankwithin ten yearsIn other words, a side by side program that addresses existing
developmentwould spread the burden of fixing stormwatproblemsmore equally between new and existing
developmentbecausedt 2 SELISOG o6dzAf RSNE (2 O02YLISy &SI §F R ANRY B FN
solve the problent

In one city with a more traditional housing markBiMPs are only used when developers are forced to use them
according to staffThey feel that engineers at some of the development fiRna y* Q (i unileysamlLID/GSI
techniquess YR R2y Qi 1y 26 ¢ K IStaff thidk NG Str&ining shawd berr&bingdifep
developersandengineers¢t KS& R2y Qi (y2&AAaK2 6§ 2R2 RR Sththaii £ barrigrknA a K
tryingto convince developers thatiD/GSP 2 NJ & | Y R (i KThey saj thadeen irCaikeSswithSydidd
infiltration, the developers and engineers want to just copy designs from areas with poor infiltration. Staff would
be helped by &1D/GStheat sheet fo public facing staff.

Another city staff lamented the lack thined contractors in.ID/GStypes of projects, those who know the
stormwater standards.

Quite a few staff expressed concern about the loading of tolx@nicals into soil and potentially into the
groundwater with widespread installation of LID/GS&aff look to the state, including the need for legislative
action, to address source control to prevent toxic chemicals from entering the stormwater pathwagy/first
place.

Specific source control issues raised include exterior use materials stmtfiag materials and component®(g.
gutters, downspouts, flashing, 'moss strips', gutter leaf excluders, and Hanti@xterior paints and sealants
whichhaveleachable or erodibleonstituentssuch aseavy metals, organic biocides, and fire retardants, and
pathogengavian and rodent deposition).

Other big picture issues that were raised included:

1 Scale ofesponsibilily. Staff pointed out that sometormwater management responsibilities need to be at
the jurisdictional level while others can and should be dontbatvatershed or regional level.
Drought pressuresSome areas are pushing for less greenery due to ditocmyiditions.
Resistance by staffStaff mentioned that in some cities, public works or other staff are not fans of new
stormwater techniquesC2 NJ t dzof AO 2 2NJ &4 .ata YSIy GKFdG aL O
1 Added staff strain According to one ty, LID/GSadministration requires a full time staff member

T
T

Recommendations:

1 Distinguish between different scales of responsibili§ome stormwater management responsibilities need to
be at the jurisdictional level while others can and should be done at the watershed or regional level.

1 Create LID/GSI materials for developefities need customizable LID/GSI materials for developatsare
compelling and readable (which would help planners as well).

1 Develop cost analysidNow that a large number of LID/GSI projects have been constructed in the Puget Sound
region, staff would like a report (and factsheets) which developspeslifetime of different LID/GSI
measures. To date, the few existing studies are primarily theoretical or are from other areas of the country.
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This study should include long term maintenance and repair costs for both the landowner and the municipality
in relationto other forms of stormwater management.

1 Develop tracking toal An elegant, useiriendly tracking system for LID/GSI implementation and inspection
would be helpful.

1 Study LID/GSI effectiveness.X study of the effectiveness of ghe-ground LID/GSI pjects after 5, 10, and
15 years would be a useful resource.

1 Study LID/GSI outcomes on larger scalksvould be helpful to conduct a study comparing areas with
impervious surface with and without LIDBGon cluster development to determiifeLID/GSI regirements and
incentives actuallyncreasegotal impervious surface and, if so, the impact on stormwater flow and quality

1 Study of LID/GSI for redevelopment and retrofis study is needed on how well stormwater (and zoning,
building) rules are workingroredevelopment and retrofits as compared to new development.

1 Assess overflow scenarié regional or watershedcale study is needed to determine if the impact of overflow
from distributed LID/GSI facilities in major storms negates the benefits gairsteams during the rest of the
year. The study shuid include scenarios wittiaditional infrastructureonly, LIDGStonly, and a combination
of traditional and LID/GSI and consider different soil infiltration variables. This study is especially important
given the increased intensity storms predicted as a result of climate change.

1 Reduce toxics at theource.Staff at the local level are looking to the State to enact legislation to improve
source control to prevent pollutants from entering the stormwatettipwvay. Many staff pointed out that it
would be less costly if toxic chemicals were not present in the stormwater pathway and thus treatment would
not be required. There also was concern that the LID/GSI approach does not remove pollutants from the
systembut rather, in many cases, into the soil which may have to be cleaned up later.

**Currently being studied. This project is currently funded as a study in the Regional Stormwater Management Progran

(see page0).

Maintenanceof LID/GSfacilitiesappears to be th@umber one challenge from th&taff perspective Changing
regulations have made it difficult for those who have been trained for the older technioegxample, staff feel
GKFG GKSé& OFyQd 32 2dzi FyR Of SIy 2dzi .Ranefkclities akey U K
considered more diffiglt to maintain.

One city said that they gb Qike LID/GShs a whole because it requires more maintenaandwould need a larger
staff to meet maintenance requirements

How much maintenance liability @s take is a concern for staMlanycities require a tweyearmaintenancebond,
but some feel thatwo years does not guarantddD/GSfunction in the future especiallfor permeable pavement
projects.Also,some cities lack the staff necessaryattequately inspect requiredeveloper maintenance during
the bonded2-yearperiod (which sometimes involves quarterly inspectians)
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In most citiesproperty ownersare required to maintain
stormwater facilities for commercial propertieSor The Cityof 2 GKStf NBI dANBa GKS &

subdivisiondiowever,there is a surprisinglyide associationdr all subdivisions to be responsible for stormwat

variety of approaches: facility maintenance. On one plat that installed multiple rain
1 The city takes over responsibility for gardens, the city required an easement around each one so
maintenance of the facilities after two years.  city can inspect HOA maintenance.
1 Citiesrequire that the tract with the stormwater More info:

s . www.codepublishing.com/WA/Bothéthobile/?pg=Bothell15/Bothell1£
facility be deeded to the city. 16.html P ? Pd

' Homeowner associati@retain resporsibility North Bend LID maintenance by HOAs, wi

g ”la:(ntenance' e education packets
T City takes over maintenansmmediatelyafter ;& 5 53 2 PDeslyr2aNdidonstrustignRseaadards fc

Bothell: HOA inspection access via easem

construction Streetsrequires homeowner associations (HOAS) to maintain

I Qty takes overesidential drainage tracks and  LID/GSI in rightsf-way. The cityequires LID/GSI techniques il
other tracksare maintained bynomeowner rights-of-way when soil conditions support function. HOAs are
associatios. required to:

Submit a longerm maintenance plan
Include a note on each final plat detailing required
maintenance

1 Maintenance stays privatend the cityinspect
with either citystaff or contracted King County

= =4

staff. . . . 1 Provide an educational packet to all existing awegv
f Ifhomeownerassociatios fail to maintain homeowners.
facilities, thecity doesthe maintenanceand More info:

chargegshe homeowner associatio(SeeCallout Www.codepublishing.com/WA/NorthBend/html/NorthBend19/NorthE
Boxfor Bothelland North Ben}l d1905.htmi

1 Allprivate developmentsrequired to maintain
their systems, including catch basins and pipes

According to staff, citiethat take overmaintenancedo sobecause they experienced homeowner associations
tending to disappeafrom city communication and maintenance being forgotten.

In some cities, like CovingtoBuvall,and Pacificthe

' o ; Pacific Treatment facilities that are
stormwater utility fee isliscounted ifa property owner vy ol | f . i
can demonstratestormwater facilitymaintenance(See maintained with annual proot receive utility

Callout Boor Pacifig. discount

In the City of Pacific, owners Approved stormwater facilities
which receive a significant utility rate discount are required tc
1 Provide both treatment and retention

9 Maintain annually to city standards

1 Provide verification of operations and maintenance

Also discussed below for speciichniques isthe issue
of whether a city should own their own equipment or

contract out the seryicwas a majqr discussion point. compliance to receive discount.
Onestaff membersaid that it was important to own
equipmentbecause without it dregular routine Rates are discounted signifiginfor flow control and water
YFEAYGSYylFyOS ¢g2dz Ry Qi KI LdSitytregtngnt. 2 F(§ Sy d¢
More Info:

www.codepublishing.com/WA/Pacific/html/Pacific24/Pacific2416.htr

Recommendations:
1 Fund maintenancefFunding for maintenance of LID/GSI facilities is a great need at the local level. Providing a
funding source at the state level, such as block tggrémom Ecology, could greatly improve maintenance at the

local level.

1 Create an equipment rentadystem or ceop. King County could create a-op for equipment rentabr sharing
possibly modeled after tool library programghiswould include vactor traks, regenerative air sweepers,
permeable pavement cleaners, video inspection vans and more.
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7. TechniqueSpecific Discussion

During the interviews, we askewhichtechniques have beeimplementedby jurisdictions to date as
demonstration projects or newapital projecton public landTable 2 summarizes these responses.

There is strong correlation between stormwater budget and number of techniques tried, and somewhat weaker
correlation between jurisdictional population and techniques tri€ities wihout stormwater utility fees generally
have lower budgets and build fewer city projecisiere are some cities, however, with similar budgets that have
tried larger number of techniques than others.

The most popular techniques that have been tried igkounty jurisdictions are bioretention (72% of cities have
a facility on public lands), permeable pavement (66%) anebbtite-box proprietary products (60%). Green roofs,
preserving vegetation, and minimizing impervious surface were the least impledheartd only two jurisdictions
have cisters managing stormwater iprojectson public lands.

At this time, at least somelDGSItechniques have been installed by almost every cihe performance of these
existing facilities camform future code rewions, installation, monitoring, and maintenance
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Tablel. LID/GSI techniquesnplementedon public lands in King County jurisdictions

Municipality

Algona

Minimize impervious

Pervious Pavement

Green roofs

Bioretention

Rain gardens

Preserving veg/soils

=]
o
o
@
<
=
o
)
~
(=
)
(]
S
@
o
3D
(@)

disconnect

Cisterns

Auburn

Beaux Arts

Bellevue

Black Diamond

Bothell

Burien

Carnation

Clyde Hill

Covington

Des Moines

Duvall

Enumclaw

Federal Way

Hunts Point

Issaquah

Kenmore

Kent

King County

Kirkland

LakeForest Park

Maple Valley

Medina

Mercer Island

Milton

Newcastle

Normandy Park

North Bend

Pacific

Redmond

Renton

Sammamish

SeaTac

Seattle

Shoreline

Skykomish

Snoqualmie

Tukwila

Woodinville

Yarrow Point

=technique has been implementel=technique is planned for coming year
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Minimizing impervious surfacésa generally weliked technique that is incentivized (but not everywhere) by the
structure of stormwater feesrarely for singldamily and often for commercial, muttamily etc. (seé\ppendix 2.
Some jurisdictions also offer the incentive of requgrsmaller or no detentionif impervious coverage is below a
certain thresholdDuringconstruction ofrecent road projectsmany cities have madamultiple-benefit effort to
minimize impervious surfaces and add community aitieslike multiuse trails.

Some cities are in the process of updating their code¢tude maximum impervious coverag this time a
numberof cities do not have maximum ervious surface limits in their codéd/e did not investigate current
codelimits but the lowestlimit we learned aboutvasa maximum o0f20% imperviougot coverage

InunincorporatedKing County and in more rural citigsinimizingimpervioussurfaces is a relatively common
stormwatertechnique In urbanized cities and in high value land locations, this technique isasteffective,
feasible oreasily implemented.

Barriers for minimizing impervious surface include:

1 Sidewalksln many cities sidewalks are required on both sides of the right gf Wame cities are now
allowing sidewalks to be waived on one siddew cities do not have sidewalks in residential areas.
Density./ A (igrof/th @anagement density standards.

Land valueLand is high value in many cities which creates intense prefsudevelopers to maximize

their footprint. The small monthly stormwater fee is nat affectiveincentive forreducing impervious

surface Asone staff person put jithere is an ethicaf Y I E A Y dzY  in defelopmes dzii é

1 Safetyrequirements Safety, fre, emergency vehiclend ADA requirementgenerallypush for wider
rights-of-way. for examplefire engines and apparatuseep gettingoigger.Outbreakers(whichstabilize
the truck) have to have unobstructed travel path where they can be setNgrower streets require fire
marshalapproval.There is othe challenge of being able to tutarge emergencyehicles.

1 Parking

Single family homeowneexpectstreet parking

o0 More affluent residentdhravemore cars

o Developers like abundant parking fmarketing purposes
o Parking regulationsan include aminimum number of stallMultifamily buildingsand commercial
buildingsoften have other norstormwaterrelated coderequirementsfor number of stalls

1 Commercial footprintsCommercial facilitiesra currently alloved large impervious thresholdsit then
are required to plan for 10§earstormevents,which createsonflict.

 Drivewaysd { Ay3af S FI YAfASE &I y¥Gome Stiesdzdive thisZzbyEncaudading peRidds &
pavers fordriveways.

1 Road andhighway standard. Whenstate highwaygut throughcities, citieshave limited authority to
promote LID/GShighwayretrofits. In addition, Annual Daily Traffic Volume standards conflict with
narrowing roads.

)l
)l

o

Additional concern expresed by staffnclude
1 Future homeowners making changeldew owners may replace grass with hard surfaces, like a sport court.
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Cities currently provide motivators such as reduced 1831html
stormwater utility rates and infiltration credits.

Use ofimpermeablepavers.In some cases, Covington Maximum parking
people.are u§|ng tra‘_dltlonal pavers_ laid in SandFor downtown development, the number of parking spaces c
to qualify for impervious surface (City standard pe no more than 50% greater than thgnimum parking

is that the material has to have equivalent required unless provided above/below grade or approved by
porosity or better than underlying soils). City of Covington. Large developments have already limited
footprint due to this requirement.
More info:

www.codepublishing.com/WA/Covington/html/Covington18/Covingt

Infiltration credits orgetting a brealon stormwater feehoweverR2 Say Qi aREBSNIZAIEND a
penciling outtheir projectcosts Staff commentedd L ¥ &2dz I NS aSNA2dza> @&2dz 2dza i
Some suggest that@apital facilities charge or similar fee is needed to charge developers for impervious surface

For some cities wherelD/GS(or LID/GStechniqueswith another labe) is being promoteddevelopment review
staff encourages impervious reductiam preapplication reviews

Some cities have already changed their codes or provide incentives to pratiBSIExamples include:
Changing street standards, including alleys. One city used to require minimum 20 foot wide alleys and now

T

)l
)l

Toencourage stormwater retrofitg rights-of-way;, 1
some staff suggested allowirxpanded frontage to 1
incentivize incorporation ofID/GSIA standard design 1 Expedited permitting process
would be necessary. E

allow 18feet.

Allowing greatebuildingheight. Lake Forest PariMini grants for natural
Requiring anaximum number of parking stalls drainage projects

(SeeCallout boxor Covington) The City of Lake Forest Park provides 50% reimbursement

Providingfinancial incatives for retrofits such  through mingrants with a simple application:

asmaking a patio impervious ($5M00)(See 1 Up to $500 for single family nemain garden projects
Callout boxXor Lake ForestPark). 1 Up to $1,500 for community organizations or multiple
Allowing reduced lot sizes if a certain number of Property ownemortrain garden projects _
LID/GStechniques are used together to 9 Up to $1,000 for single family rain garden installations
preserve green spacBevelopers are Up to $2,000 for community organization rain garden

. . . . installations.
increasingly using reeation for property value, The program can be uged for ipstallation of permeable paver

YIN] SGAYy3 RSOSE2LIYSYlgtost @ aol Ol 02 Yyl GdNB®E

Allowing narrower streets without ostreet More info:www.cityoflfp.com/index.aspx?nid=355

parking in subdivisions (which allows for larger ) )

lots). Auburn: Code Incentives for flexible
Promoting clusteringdpy increasingot coverage development

requiremensif developessave operspacevia ¢ KS / AG& 27F | dzo dzNy Qa -ba@sdzNNE y
clustering incentive program for alternative development techniques to

SyO02dz2Ny 3S RS@St2LISNA (2 32
requirements LID/GSI are each worth 5 points, and water
quality, habitat, and natural vegetation also provide points.
Development projects that have 100 points can have:
1 Alternate lot dimensions (required setbacks, frontages)
Alternate parking lot landsgang
Alternate engineering design

Expediteddevelopmentreview (SeeCallout Box
for Auburn)

Increased density
Other bonuses including increased impervious and increal
maximum height.
More info:
www.codepublishing.com/W&uburn/?auburn18/auburn1849.html
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Permeablepavement

Therewere significanty mixed feelingamong staffabout permeablepavement In a few cities, the technique has
functionedwell. Evenjurisdictionswith steep slopes and groundwater seepage problems have seen developers
installpermeablepavement and it seems to be workirig.many cities, however, there have bebad experiences,
ranging from poor installatiormaintenance challengesind difficulty in finding locations where it will wolMany
permeablepavement (especiallgnany sidewalk projectd)ave been grant funded.

The biggest concerns arelatedto clogging costeffective
maintenance structural integrity andpavement lifespanOn the
other hand, staff say that these concerns are beginning to be
addressed and future installations will impro¥@ne big plus: .
permeablepavementis one of the few BMPs that deg Q i  NXB |]
acreage.

According to local stafity d Tacoma has been using the techniqu
extensively for residential road3 heir projects haveiorked very
well and that they have saved huge amounts of money over
traditional stormwater contra.

In installations that have worked well, staff\eexperiened:

1 The poject is holding up as well as regular asphalting

1 The abilityto do sweeping/cleaning on the regular street
sweeping schedule

Have not seen freezing up in the winter.

Ability to savesignificant fund$ecausdraditional approaches
for roads rejuire largefacilitiesthusincreasing cost of road
construction anccost ofbuying additional land for the facilities.

)l
)l

Figure3. Pervmeablepavement (left) stayingelatively
Barriers expressed (these are discussed in more detail bel@y)  drier during a rain event next to sheeting water on

that permeablepavement regular pavement

Is nore expensive.

Is dhallengngon slopes.

Has veight-bearinglimits andis not strong enough for traffic.

Requires extensiveifure maintenance.

Is difficult tocut and patch.

Is nore difficult to install.

Develops mss growth.

5 2 yfddewell under tee canopy (leaf litter).

Is difficultto] Y26 AF A0Qa 62NJAy3a 2NIAF AdGQa 02y aidNHzOGS
¢CKS oFaAxA0 02y OSLIi 2F AYGNRRAzOAYy3 61 GSNI Ayid2 | N
the basic tenet of building structurally sound engineered roadw&seff are worried abouife expectancy

of the facilities.

= =8 =4 =4 4 -8 -5 -4 -2

Staff perceive that Ecology encouragesmeableLdr dSYSy i al y@sKSNBE YR SOSNE §K
ésmarter engineers are trying to ugeermeableandLID/GSY 2 NB ® ¢
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Staff have concerrnthat permeablepavementf I OAf A GA S& Ol y Q largé&adineeht§esdtind it OA
ponding on pavement and on adjacent paved surfactesR 2 Y Qi K | ait$ to indpetipedriedle
installationsduring storms.

Overall lifetimeconcerns

Lifetime cost is muchigher than standard materials
Installation cost

Frequency and cost of replacement

Inability to overlay

Maintenance cosfspecial sweepex, pressure washeec.).
Shorter eplacement window

=A =4 =4 =4 -4

There is evidence thatehicular taffic
embeds sediment and particulates into s
permeablepavement roadways
resulting in clogging of the current mix
The pressure from wheels, especially FE=02
during rain eventscreatesa large =
amount ofhydraulicpressure. Sanding
streetsalso introducesediment which
alsogets compressed into the voids
(See Figure 4 for photos of particulate
matter in voids of pavement)

Currently there is a lack édrmal
installationstandardsfor permeable
pavement which has led to a great dea
of concern about durability and
reliability. The cities of Tacoma and

Redmond and others are working to  rigures. Cores from permeable pavement installations in Kirkland. Core on left is from
developregionalstandards that can be parking stall. Core on right is from roadway with heavy usage. More particulate matter

adopted bythe industry There is a imbedded in the voids in the heavy usage core.
need tofind the idealmix for the Pacific
Northwest climate so thatoads willbe able to bear the@eeded weighwithout compaction.

This concern is magnified because private developers are instaéiingeablepavement that thereither becomes
a publicresponsibilityfor citiesor is privately maintained, often withoubngterm asurance of reliability

The jury appears to still be out on the issue of freezing conditions relatpdrtneablepavement.We heard
observations of less idban regular pavement duectincreaseddrainage leading to the potential foreduced use

of de-icing chemicals or san@lVe also hear@pinions thatincreased voids allowing for potential for more damage
and breakdown in harsh condition&.study is needed to assess thiethe-ground realitief the effect offreezing
on permeablepavementin Pacific Northwest conditions.
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Some cities abw permeablepavementon private propertybut still count it as ippermeablein orderto eliminate
the possibility of failure due tbad maintenanceln one citypermeablepavement is counted as lot coveralet
permeablepatiost YR LI 6§ Ka Yy I NNRBgSNI 0Ky FABS FSSG 6ARS | NB

Some cities d not allowpermeablepavementin areas that would infiltrate pollutiorAt this time, thereis limited
data available abouhe treatment capability ofpermeablepavementq a local comprehensivstudy is neededo
that it can be consideredwater treatment technologyStaff suggested that if Ecology would give a water quality
treatment credit, that would be a strong motivator.

Smalljurisdictionsare particularly concerned abbextra costs to maintaipermeablepavement.They do not have
budgets to purchase equipment and do not have sidewalk sweeping contracts.

There is concern that the projects may function properly at firgtefsite hasnfiltrating soils, but that overitne
they will clog and cease to functioAccording to staffpermeableconcrete can be unclogged more easiign
permeableasphaltbecause it can be pressure treated to clear pores and restore funétfbien asphalt pores get
clogged, however, little cape done to restore 100% functiongcessitating removal and replacement

When repairs are needed fpermeablepavement staff believe it wilbften need to be rebuilt from the bottom
up, notoverlainwith new layers similar teraditional pavement.Stdf are alsoworried that homeownes could
destroytheir permeablesystemtrying to repair orduring undergroundutility replacement

Another challenge is that it is difficult to geérmeableasphalt in small batcheManufacturers have to stop
productionto switch from inpermeableproduction topermeableproductionand only do so when they have large
permeableorders This makes it difficult to do patching and small projects.

For regular pavement, eveBb-30years an overlay is requireBy doing overlays, one can avoid letting the road
deteriorate to the point of needing complete replacemetitis not cleawhetheroverlays will be possible with
permeablepavementand some staff believe it will not be podgb

Thus a major concern is the lack of information abpermeablepavemenf & f AThiSlack dprgdictability
makes transportation staff nervowbout life expectancyyoaOl y Qi Lidzi &a2YSUG KAy 3 Ay (|
G§Sy &SI Nh ®¢

Ecology guidance andast roads departments agree thpermeablepavement does not belong in roadways.
Better applications are paved areas with less traffic. Cities in King County have experimented with turn lanes,
shoulders, drivewag;, alleys, and parking lot§here isalsoa question as to whether it makes sense to install
permeablesidewalksor trailsin areas where there isignificantvegetation on one or both sides; the sidewalk could
simply be slightly sloped tguiderunoff to the sides.

Similarly, m most of King County and in rural areas of some oite®as that are lightly developedtaff say most

roads have woods on either side. In these locations, dispersion may make more sens@d¢nareableshoulder

(i.e., thereis may be no water quality benefit to adding permeable pavement in these rural aEees)m less

rural areas, staff point out thahere may be many good reasons to avoid directing water under a road due to the
installation ofpermeable pavemendwheninfiltration trenches alongside roads or part of piped conveyance
trenches or bioretentiond 4§ OKSa | NB SljdzA @ f Syl az2fdziAzyaé F2NI ai:
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Figure5. Closeup of moss growing on permalgavement sidewalk.

The most frequent complaint we heaatbout permeablepavementwassignificant moss growth on public

sidewalks Cities have tried a variety of maintenance approaches for removing the moss and none have Worked.
is dfficult to keep thepermeablesidewalksup to community standards aestheticalgnd dso not creatdiability in
terms of slippage on mosand in some cases on ponded water.

Moss qiestions that arose in our inteiews included:

T
T

Is shade the culpritBtaff directed us to examples wfoss on sidewalks that are locatedfill shade and

full sun solack ofsunlight does not seem to be the only cauge¢he growth

Is moss dunctionality problem?Other than slippage issues, it is uncledrether moss imibits the

functionality of the porous pavementhis is another area that needs study.

How to removemoss? O2f 238 Q& [L5 YIFIAYyGSylyOS YIydz t LINEJA
permeable pavement sidewalk§:{ A RSgl f 1ay ! aS | &inth@summoeNghenytisi 2 N
RNE ¢ ¢ 20083 This Bas not been adequate for municipalitiiaff at somegurisdictionstry pressure
washing theipermeablesidewalks, but there are concerns that this will degrade the sidewahlexe is

alsoa worry hat increased pressure washing may just push the moss further into feoese citiehave

applied herbicides to control the moggich is contrary to the purpose of the pavement in the first place
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Figure6. Top photos: Mss on perneable pavement sidewalks showing contrast with regular pavement. Bottom photo: Moss on regulat
(aged) pavement sidewalk. Photo credit for top right phot@pss Freeman, City of Mercer Island.
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Suitable naintenance equipment is needed for roadways, parking lots and driveways and also for sidewalks. An
effective machindor maintainingpermeablepavementhas not yet been developed, even though staff have
requested this from manufacturer®ne eistingtypeof machineR2 Say Qi SFFS O A @Slacks NB Y ;
the storage capacity to hold ale goop that gets sucked upnother type of equipmentises hot (boiling) water

and pulls material out effectively butdtogs every twenty minutesA third rotating head power washer with high
vacuumcleaneris so powerful that it takes the top layer of permeable asphalt or concretéafither machine

has a vacuum rotating head and is attached to a vactor truck but it is like using a push mower and is elitremely
consuming and thus too labor intensive to be effective.

Jurisdictions would like a regenerative air, washing, and vacuuming machine that doe&dtailding to staff,
washing combined with vacuuming would be the best solutRnessure washing cdre problematic because it

can push material down into the voids in the paveméfdacuuming would be an ideal solution but the challenge is
getting a good enough seal to get the material out effectively.

Sidewalks present additional challengktss appars more likely to grw on sidewalks than on moreaveled
roadways and parking lotSidewalks also are narrower and often have obstructions such as sign posts and cutouts
thus necessitating more portable or maneuverable, narrower machines.

Many staff mentioned the conflict between street trees (and their leaf and debris drop) and the need to keep
permeablepavement surfaces cleaihe leaf drop could accelerate moss developresntvell as pore clogging

Developers are requiretb use thick layers of gravel or underdrainthi site islocated onpoorly infiltrating soils
Some staff have questioned the pointmgrmeablepavement ifan underdrain isised, and others say that the
storage capacitya small amount of infiltration and evaporatiomake the facilities functional even with an
underdrain.Other staff say that it is an open questiatoes permeable pavement hold water long enough to make
a difference for flow control?

Another suggestion is that certification may be needed for installers.

Reommendations:

1 Study permeable pavemert* A number of studies are needed to answer the following questions related to
permeable pavement: What is the full life cyobe permeable pavement? How does permeable pavement fare
in Pacific Northwest winter conditions (icing, longevity)? Does permeable pavement provide water quality
treatment and should Ecology provide a treatment credit? Does permeable pavement hold watemioangh
to make a difference for flow control? Is moss a problem in terms of infiltration function? Do different media
mixes inhibit moss growth? What are the impacts of winter efforts like sanding and salting? How long can
permeable pavement go withoutnseeping and what drives the frequency?

1 Develop permeable pavement installation standards for the Pacific Northweklifcertainty and installation
variability of permeable pavement is a big concern among staff. A standard needs to be developed and
acceptedfor mixes and installation methods for the Pacific Northwest.

1 Develop maintenance equipment for permeable pavement, including sidewalks order to facilitate
effective and cost efficient cleaning of permeable pavement, R & D is needed by manufaciuwresate new
equipment. This is neededth for roadways and parkingt®as well as sidewalks which have additional
challenges related to width and obstacles. Suitable equipment has not yet been developed, even though staff

have requestedt from manufactrrers.
* Near Term Action submitted tBuget Sound PartnerghAction Agenda update™* Research ongoing at WSU Stormwater Center.
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There are few green roofs in King County outside of Seatiday cities have no green roofs either public or
private propertiesWhile most staffaigreethat they are aesthetically pleasing and haveariety ofbenefits, there
wassignificantskepticismabout green roofs as a stormwater management technique in the Pacific Nortluwest
to the timing of our large stormand our dry summetsThe challengethe amount of water that can be retained is
not large enough in most casesth 3-4 inch deep soils to make a large enough difference for flow conitnol.
addition, windy conditions igoreurban settings can create dry roof conditions.

There also wereancerns that for the cost, other techniques work better and\ypde more stormwater benefit

gAOGK 2yS LISNE2Y y20GAy3aT aL ¢2dzZ R NI GpaSiehsHoBdmical gbst 9 O 2
F2NJ aYl ff ArBthaBcdrymeN B greéeNE 2 ARIYNIR a St f S@Sy duetdléxpens® SY 2
In areas witHarger lots there is a lot of undisturbed land around homésy R a i FF Ay (K2a&a$S f
big role for green roofs.

{SFGGES tdootAO ! GATAGASE YR GKS [/ A (icdmnisFiondd & btidyith S Q a
assess green roofssing a mass balance approach to measure hydrologic (water quantity) perfornimee.

three yearsof data were collectd for threeseparate green roofs and two conventional (controipfs. They found

that for the three greemoofsthe runoff percentages increased during the wetter seasons approaching 100% and
decreased during the dryer seasons to approximately 30% arldue to factors such as relatively thin soil

profiles (6 inches or less), reduced evapotranspiration and direct connection of the underlying drainage layer to th
roof drain systemln wet weather meaningfulflow reductionbenefits were seen because ¥lie from green roofs

were slowed relative to conventional roofs and even a few hours of drying out between storms had an impact.
Thus peak runoff rate reduction for intermittent rainfall events was found to be significantrgead (Seattle

2012).

Spediic barriers mentioned by staff include:

Compettion for roof space with solafacilities

Higher structural loadequired whichraises maximum roof elevation

Expense ofreatinga deep soil green roof (deeper woudtlow more retention andvave more stomwater
benefit).

Weed seedyets blown onto roofs and weeds crowd out plants

Vegetation establishment is difficldind young roofs require maintenance

Saturationfrom November untithe dry season.

Access forife department whichneeds theability to at vent holes.

= =4 =4

= =4 =4 =4

On the other hand, some cities have had good experier@as.comment was thahe green roof on aew

LI NIYSYy(d odAftRAYyIZE&aRaB8aNKIARRI 8628 &kddideyi@y I oA
a2N)Y aeaitsSyog

Positive comments related specifically to stormwater benefit inclutted green roofs

T 52y Qi GF 1S | RFkyiwbrR wel with degsRylgaaNi y (G ®
1 Might be good for summer storms.
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Stafftold manystoriesof green roofs that dried out, became wegar leaked.A fewrespondentswith significant
green roofexperience told us that most of the problemesult frominadequate design and maknanceduring
the first three years. They say thiatorrectplants areoften used and roofs are natell maintaired.

A staff person with extensive green roof experience is a bigGagen roofs aréone of the best things you can do

as far as insulating property and managing on site watef. 0 SNJ (1 KS ¥ A NAurtuallyknsiftehanéeS | NE&
free. Weeding has to be part of this maintenance, allowing sedum to expand. Sedum acts as a thick carpet withou
space for advantageous see@nce you get full coverage thege2 y Qi 0 S AngsapplenterBaivateping
canbedongg A G K O YSt ol O & ¢

Another respondent notes that installeodten usethe wrongtype of drainage maifThis person has used coconut
or coir mattingwith success

It was recommened that there be a summit on green roofs to share experiences and changes that work better.

Not all cities are giving credit for green roofs at this til@éiesare concerned that property owners will fail to
suitably maintain their roof. One city outlined maintenance in the permit agreement of the develophnetetrms

of inspection, it is difficult for cities to see if the maintenance is being d¢aoeftop access is required and legally
difficult. In one citythe only proposed green roof to date was withdrawn due to privacy concerns once the
homeownest S| N SR 2 T { KrBquierkdntd Théowrfengdidlnis Wantici®y ¥rews on their property.

Safe accesss also a barrier to propanaintenance and spection.One staff person suggested that railings oritie
points be requiredo make accss safer

Overall, many staff feel that thejy isstill out on green roo¥iability related to stormwatemanagemenin Puget
Sound Therehave been a few early studies but statuld like data on howgreen roofs likehe Gates Foundation
andothersare functioning after they have become well establish&dew staff are curious about the potential of
blue roofs, which are basically rooftmaults and have more storage capacity that green roofs and have been
implemented in EuropeL Y F RRAGA2Y > ALISOATAO adzaasSadrizya FTNRY {
1 Produce hydrologic model calibrations for each of their green roof data sets (dataalcellected).
1 Apply calibrated green roof hydrologic models in evaluating the usefulness of green roof systems in
reducing basirspecific combinedewer overflow occurrences.
1 Use data and models to optimize green roof design parameters including sape, stope, soil depth, and
drainage layer medium.
1 Investigate the use of automated irrigation triggered by real time soil moisture monitoring (S2&xi2).

Recommendations:

1 Convene a gen roof summitBecause of the breadth of local experience, pagars that a summit on green
roofs to share experiences and technical improvements would be useful. Many green roofs arelfeliog
poor installation and maintenancen@inlyin the first three years), ankihowledge exchange could be helpful

1 Study grea roof function.Now that there are a large number exkisting green roofs in a variety of both urban
and rural settings in the countgtaff would like droaderstudy to see how well roofs functidor stormwater
management in the Pacific Northwest. Thas also a need to assess fhatential for toxic leachate from
underlying roof membranes and/or planting mixtures.
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Out-of-the-box proprietary systems

Generally, staff have positive feelings about-ofithe-box proprietarysystems such as Filtefr&tormceptorand
otherbrandsCA f G SNNJ 61 & RSAONADSRRORY 2 SoRBH®AZ2Y & || dag

Y.

Most King County cities hayeoprietary
filter systems in plagemostly in
transportation and commercigdrojects In
some cases, they have been installed in
megamansions.

The primary motivators fousingfilter

systems is that theyake up much less room

and they are plug and play in concePmne
O2YYSyid A& ( Kdangfoilysus e L
buck for pollution removab they are

particularly useful formprovingwater

quality (i.e., treatment) of current
infrastructure.Developers likdilters because

they reduceupfront coss.

Cities that have favorable feelings towards
Figure7. Filterra ® system installed along higtaffic roadway. ' them feel that they workwell and

predictably They alsgrovide a good way to
retrofit areas with little spaceTransportation departments particularly like these systdrasausehey easilyfit
into existingroadways. Another advantage is that these systems meet both landscaping and stormwater treatment
requirements at once.

hyS aGFFF LISNA2Y O2YYSYyiSR GKIFG KS tA1Sa FAEGSN ae
O 2 Y LI IHe gefs smany complaints about open ponds regarding mosquitos, weeds, ugly plants and trash.

SFFF 62dd R ftA1S + &dzYYl NB NBptigaNdystengfocisthghowiwell@he G A Sa Q
systems are working in the fielthe ease of maintenance, and the frequencyegflacement Many of the
presentations to date have been by the manufacturansl there has not been a comprehensive assessment across
the region of effectiveness, problems and opportunities

Often staff inherit responsibilitfor filter systems from
developerswhose projects get turned over to cities for  Seattle:Filters sized to annual maintenanc
maintenance. According to stafheyOl Yy 0 S a Ki2 Nidddsénttle Sequires proprietary technologies, such as
to maintain. Thexlog mut more quickly than vendors filters, to be sized to accommodate solids loading with annue
a | & dmicipad nonitoring isusuallyon an annual rl\‘/rl‘a'”t_e][‘ance-

ore Info.
schedule but th?y CIO@‘Ster(Seecallo_ljt_ Boxor www.seattle.gov/dpd/cs/groups/pan/@pan/documents/web_informe
Seattle) In addition the productsare difficultfor onal/p2358283.pdf

homeownersto maintain because they are heavy
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(hundreds of pounds)Another problem is that sometimes people damage filters during ragmesv they puncture
filters to prevent runoff back ugOne recommendation is to ban filteartridgesin somelocations,such as rights
of-way, because they clog so fa8everal cities currently do not allow filter systems in subdivisions because of
maintenanceconcerns.

One solution in one city is to operate an aggressive street sweeping progoarthem, this has eliminated
clogging problems for their roadwaglated filter systems.

Onechallenge mentioned by several stafés the cost of replacing filters on a regular basisother one was the
complexity and expense of cities being responsible for maintaining several different bifatelselopers are
allowed to instaldifferent brands and the city handles maintenancgyme staff were concerned about having to
maintain a stock of manyifferent brands ofreplacementcartridges. Treatment devices are pated for one

certain kind of filter A potential ®lution would for manufactureto evolve to more universal cartridges that allow
for genericupdates/genericand simplifiednaintenance Some small cities would rather not see filters due to cost
of maintenance.

Not all cities have requiremés for inspecting functionality of filter systems, nor requirements to replace filters.

Ecology certifies stormwater treatment technologies through the Technology Assessmertd?(GAPE) program.
Two issues regarding TAPE were raised by staff. First, the manuals do not include all of the TAPE approved
technologies. Second, there is feeling that TAPE should take operation and maintenance experience by local
jurisdictionsmore irto considerationwhen approving proprietary technologies

We alsoheardsuggestios from staffto use Ecology's TAPE protocols to evaluate LID effectiveness and to expand
Ecology's TAPE protocols to evaluate removal of currently unregulated pollutantphéhalates and pathogens.

Recommendations:

i Standardize treatment filter cartridgesEach proprietary filtration system has unique replacement cartridges.

It is challenging for cities to maintain an inventory of replacements for all filter types in their city because they
inherit systems from private developers. It would be desirabletemtivize use of one standardized filter
cartridge.

1 Consider banning treatment filters in some usésmight be helpful to ban some proprietary systems in some
uses (such as rightsf-ways) because they clog too fast for municipal maintenance schedutegjaire
upgraded maintenance technology.

1 Study local filter cartridge treatment installationsStaff would like a comprehensive summary report of local
OAGASAaQ SELISNASYOS 6AGK LINRPLINASGENE TFAL GSigIndeé NI NA
field. Many of the presentations to date have been provided by the manufacturers.

f Incorporate consideration of maintenance into TAPE program. t 9 09 02f 2328 Q& UGNBI GYS
certification program}hould consider local experienceagerations and maintenance in certifications of
stormwater treatment technologies.

Lay of the Land Report: @me-ground realities in King County Page38



The useof bioretention facilitieavas mentioned by many staff as their preferred techniguéocations wheresoils
supportinfiltration. These facilities are relatively easy to install and maintain and generallywedrk hey also
add community amenities andtegratewell into public spaceThey are easy to inspect with a dribgy.

Recent research from Jennifer McIntaeWashington Stormwater Centand others demonstratethe
effectiveness of soil filter systems such as those in constructed bioretention systems and rain darflelustests,
pure stormwater runoff from Highway 520 killedl juvenile Cohosalmon within 12 hours whereas all salmon
survived if the stormwier wasfirst filtered through a 14 inch diameter -®ot columncontaining60 percent sand,
15 percent compost, 15 percent shredded bark and 10 percent drinkatgr treatment residualsMetals, PAHs
and other contaminants were reduced significantly tigd filtering in the columndn addition, the soil filtration
prevented reproductive damage to cladocera@s ubia and death of mayfly nymphs, an inséitat salmon eat
(Mclintyreet al., 2015).

Concerns raised by staff include:

Compost/media mix probims

Lack of clear standards for facilities

Maintenance

Infiltration on slopes

Pollutantsfrom Weed and Feed products

Lack of contractor experience.

Expens ofbioretentioninstallation

Bioretention takes up space from the traditional landscaping that sells homes. Community wants grassy
areas;bioretention only sells to certain audiences.

People like orstreet parking and sidewalks on both sides of the strébaey are not willing to givep
pedestrian access for infiltrative facilities.

Failedolder projectshave diminishedpublic acceptance.

Space conflicts with pipestilities, andstreettrees

=4 =4 =4 -4 4 -8 -4 4
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Some staff said that they have been impressed with functidniatentionfacilities even in areas with less than
ideal soilsIn cities with pootnfiltrating soils, staff told us that detention Wiprobably always be required.

One staff person (from a city with traditional housing) told us that develogetrsnboardwith bioretentiononce
they visit ademonstrationsite, and more and more developers are accepting of the technibjiexperience is
thatengineerkK I Sy Qi ¢ yiSR iR RRS @&E2 US4 yAkstjnaBivignév thely v (
R 2 tyv@nt to be the guinea pig. His city requires {oiesign meetings and these have been extremely helpful for
steeringtraditionalapproach developers twardsLID/GSand to use otorrect installation requirements.

1 One city told us ofhallenges with contractor practiceBor examplea contractor caused siltation by
driving over a bioswal€eThis was resolved lvgquiring a bond.

1 One city said that theiexperienceis that the first stormwater event oftenprootsthe plants and that the
facilities tend to clog.
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1 Someurisdictionshave had problems with bioswaleBhey need be built perfectly in terms of gradients
otherwise they erode and start to contribute sediment.

1 Afinal problem is that plants may nairsivesummer droughtsvithout supplementalrrigation, which is
often not installed.

Problems highlighted by staff include:
1 New skill setStaff pointed out that it takes a different skill set for city staffnaintainLID/GStompared
to traditional technques.For example, staff need to be trained in identifying weeds rather than just
suctioning dirtIt has taken effort to get people who want to do it and who have interests in plants and who
are willing to do hand weeding rather than

faster workoperating big equipment. Covington:Mowable Bioretention
Bioretention maintenance requiresdifferent The City of Covington encourages bioretention facilities:
knowledgebaseand the traditional public 1 Have 5:1 slopes

g2N)l & YFEAY Aa aLTF & 2ldAredeededyih orapsigmihe YDnRpayr S Ay Ry §
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malntenance_defle.s this maxim. _ ¢KSaS TFIOAEfAGASAE R2yQi NBI d

1 Plants.One city said that matenance of right  stten maintained by Public Works and property owners,
of-way bioswales is a big probleior them. especially whemrass clippings are removed to prevent nitrog
They have an unwritten policy that they will  export.

maintain the structures but not the plants. TheWore info:www.wastormwatercenter.org/442:bioretention
R2y Qi 61 yi aidl Tothey2 ¢ AL KS LI boyfia
currentlyR 2 yuskinuch bioretention in righg-of-way. In Covington staff hadried to improve
maintenance efficiencwith mowable bioretention designs (S€allout Boxor Covington).

1 More expensiveMaintenance is more expensivéhesefacilitiescost more to maintain than pipeand
more and more projectsoming onlineéncreasesosts.

1 Less is moreAnother point is that a few big ponds are eag@maintain thanmanysmall ones.

Retrofitting for stormwater management #ng County is going to be expensiYeA y 3/ 2 dzy (ofthe H 1 m
278 square miles of the Gredduwamish (WRIA 9) watershed assessed stream flow and water gaatity

modeled watershed hydrology and water quality to determine needed stormwater facilities such as roadside
bioretention, cisterns, detention pondmnd rain gardens. Current storage manages about 0.5 inches of stormwater
runoff generated from developed arealodeling indicated that stormwater treatment facilities providing an
average of 2.5 inches of storage are needHus estimate includes additional 10% storage needto

accommodate impacts from climate changigpscaling storage to this degrequates to a capital cost of about

$210 million per year over 30 years (2013 dolla@yerating costs would be even lardgiemaintenance is

publicdly funded An alternative scenarimcluded strengthening regulations so that developers assume a larger
proportion of capital cost and focusing public dollars on retrofitting highways and areas that are not redeveloped
(King Cq 2014).

As the new LID requirements come in, operations and maintené@&®1) must be considered in cost projections
for residentialdevelopmentc often these costs fatb municipalities A 2013 study by the City of Puyallup assessed
the cost differential foy’ S ¢ RS @St 2 LIY Sy (01213f0RnS/Adr BlaDagéniei@ Mabdal for Western
Washingtoncompared to its 2005manualfor 14 potential scenariosincluding costs for stormwater management
on residential sites usinglD/GSprinciples.Theycalculatedthat construction costs were less for development in
2012 versus 2005 manual standards foisa#nariosexcept residential without LIBSI Ongoing maintenanctor
residential developmenthoweverwas higher for 2012 versus 2005 (both with and without LTB§ main cause of
this increasasthe cost ofO&M for permeable sidewalks and bioretentiamstallations In their calculations of
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small commercial facilities, significantly lower costs for both construction andteyngO&M are realized if
bioretentionis installednstead of centralized treatment and flow control facilities. For large commenasblling
permeable pavement instead @faditional runoff treatment and flow control componentsgnificantlyreduces
both construction and ongoin@&M costs(Puyallup, 2013).

Staff in at least one city disagrees with these results because of their experience tnanyrcases, these types of
LID/GStacilities will need to be completely reconstructed, and tehbuldbe counted as a lonterm maintenance
cost.

Staff are not sure if weeds affect functiofibioretention facilities Other thanconcerns abouaesthetics and
noxious weed, there appears to be little research on whether weedspthier alternativeplant palles, impact
stormwater featuresResearch is needetbout how weeds affect bioretention

According to staff,oadside ditches are a rich opportunity for

stormwater attenuation, treatment, and conveyance. Cities like
ditches because it keeps water off the roads. Well vegetated, stgts&
RAGOKSA GKI G I NBY Qlnotétangaidieddo dzi

Some citiestdl haveextensiveditching on one side of roads, but
residents wanto fill and pipe the ditches becaugdsas highly
desirable to walk along the roads. one city, they still havmore
than 50% of ditchewhich poses &duge mainenance problenfor
their three public works employee3hey would love funding to do
infiltration projects in theirexistingditch areasAnother staff
persond RRams of making bioretention facilities out of all the
ditchesé¢

Kitsap County developed a roadside ditch enhancerpéant to
provide guidance and recommendations for retrofit measues
improve water qualityof runoff from countyowned roads and
right-of-way areasThe authors researched existing
literature/studiesto put together six retrofit project types to
enhance conventional ditches to bi@tention function (Kitsap Co.,
2012).

Throughout the regiorhowever,there is a needo go to the next step and conduct a studytbé functionality of
both existing ditches and enhanced ditches (i.e., those that have beeofitetd for bioretention), includingwvater
qualitytestingat ditch outfalls.Thisstudywould provide local codbenefit information to inform jurisdictions of

the value ofenhancements as well as prioritization.

There is a great deal sfaff concern that the correct media mix (soil/compost blend¥ hat yet been determined
successfully for bioretention facilitieRedmond(in partnership with other jurisdictions) tested different media
mixes for different receimg waterbodies related to treatment. Other studies are ongoBigff would like to have
some sdid answers on the best mixdmcked by science
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A major challenge for these facilities is that new studies have slibat phosphate, coper, nitrogen,and other

and other currently unregulated pollutantsve elevated concentratiorisa commercially available compost
(Redmond2015) It is likely ttat copper is coming from yard waste rather than food waste in the feedstock for the
compost Concerns have also been raised about the use of wastewater treatment plant biosolids or agricultural
manure as feedstock for compost which may include contaminants suysérasnal care prducts and industrial
chemicals pharmaceuticals and antibiotic resance factorsCurrentlycompost is required to be used in
bioretentionfacilities and yet this compost is causing contaminatidms some cities areluctantto promote
bioretention until the compostissue is resolved.

Another question is whether a layer of composthe bottom of the pit is neededOne perspective is that the
bacteria needed to do treatment is plentiful enough that it will quickly get established and that a rock layer will
work just as well.

Some staff commented that bioswales and similar features have been installed but are not working well. In one
jurisdiction with a high groundwater tablbjoswalesare always full of water.

Oresuggestionisth i 3JdzA R yOS ySSR& (2 0S5 &adid NNQhie&NEationsd 2 dzi T
facilities could still be effective if their storage basin was required to be thicker.

Quite a few cities have had challenges wittl, dometimes faiihg, King County detention pondSome cities are
turning them into bioretentiorfacilities

In some cities, this means that they have some ponds they maintain and some that they require homeowner
associationso maintain¢ KingCounty equired deeding of ponds and vaults to the couritiiis has created a
GRAFTFAOMA G YAAK YIaK aiaddz daAz2yé¢ Ay ogKAOK GKS OAde@
same storm fee is charged for one owner that is having to mainggiRa 2 yS GKIF G Aay Qi o
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One city does not require fences around ponds. Thissanamey and provides marketing valas acommunity
amenity. Ths sitehas gentle slopeshat are easy to mow and maintaiin other cities, fences are required for
public safety.

Staff pointed out that onstruction inspectorsre onlyable to look at the spegshey are not able taest materials
or ensure that the correct mix is install@dthe field In addition, inspectors are not traindaw to tell ifmaterials,
plants and other components of bioretention facilities are instalpdperly and functioning.

Cities tend to werseeinstallation of facilities during constructidsut thenmoveon to the next projectThey lack
the time and authority to see if facilities are working down the rd@thff suggested that they need mordléw-up
monitoring regionwide by other entitiesto see how welfacilities functionong-term.

Another recommendation is the development of a third party inspector system to ensure that construction of

these facilities is being done correct§mall cites, especially, do not have capacity for intensive inspections and a
third party system would help reduce the need for specialized training related to this evolving technology.
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Recommendations:

1 Study bioretention* More research is needed on the following: proper media mixes, nutrient leaching from
compost, sources of copper other metals and other currently unregulated pollutants in compost, how weeds
affect function, assessment (regiavide) as to whether faciliés are protecting water quality, if different
feedstocks work better than others (and does that impact what pollutants to monitor).

1 Study ditches.”Determining the functionality of existing ditches and enhanced ditches (ditches that have been
retrofitted for bioretention), including testing water quality at ditch outfalls, would provide locaHoesefit
information to inform jurisdictions of the value of enhancements as well as prioritization for enhancements.

1 Develop a third party inspector system foiroretention facilities.Because of the specialized nature of
bioretentionfacilities and the need to ensure that they are property constructed, a third party inspector system

may be desirable.
* Near Term Action submitted for the Puget Sound PartnersttipiAgenda June 2016 update.

Currently, only a few cities offer rain garden incentives to single family homeowiéite practically all staff
agred that raingardens provide educational valtethe public, there were quite a few staff wholtféghat gardens
are being poorly sited (inadequapercolationtesting),causebasementlloodingof the homeowner or their
neighbor, andare not well maintained.

Specifimpinionsinclude:

T

T

Poor installation and maintenanceManyrain gardensave been incorrectly installed and/or poorly
maintained.A mmment from one city (with good infiltrationft S@GSNE 2y S GKIF G KI & o
RdzS G2 AYLINRBLISN YIAY(GISylIyOSowé

Better for driveway runoff.Some staff feel thatain gardensare better if they are designed &ddress
driveway runoff, not just roof runofWhy worry about clean roof runofé?

Underdrains.Some of the demonstration rain gardens have underdraiihsis these facilitiesave more of
anaesthetic/educational functiorOne staffmemberpointed out that a local facility iadvertised as a rain

I NRSyYy odzi AG Q& Iidgodbp of agiantinfiltfRtdOgalNdy, Getl @h8ernkathlbypipes.
Lack of engineeringRain gardens are often installed by landscapers and are not engineered.

1
N>

Motivators include:

T
T
T

In some projects rain gardens are required as part of the stormwateulegion.

Rain gardens allow the opportunity to-bacate landscaping requirements with drainage requirements.
wkAy 3AFNRSya GKFG R2y Qi 3SG ad2NX¥el GSNI ONBRAG O
flooding.

In urban areas, thenstallation of rain gardens as a distributed retrofit strategy provides a bonus amount of
function where that function would not have otherwise occurrédr significant stormwater management
needs, a larger facility would be required.

According to staff, many raigardens are not functioning properlyhey feltpercolationtests wereinadequate and
recommended that improved tests be required.

Lay of the Land Report: @me-ground realities in King County Page43



For rain gardens which are installed for stormwater crediy; staffoftenR2 y Qi KI @S LISNNA &ZaA 2
rain gardenslt is a big problem for inspectors to contact several homeowners versus one homeowner association.
Also, there is a question of what happens with homeowner turno8eme cities havsolved his poblem by

requiring that the rain gardeberecorded on the plat and an inspection easement maintairgame cities require
homeowners to reapply for stormwater credit after property sales.

The homeowner association in one development filled in their gairden and replace with grassin one city,

private property owners are required to have a maintenance plans;y®ar bondsandallow cityinspecton

annually after two years3aff characterizedensuring maintenance astay A 3K i YI NB I fulige LIS OA | £ f
K2YS2gy SN OKI y3aSo¢

In some cities, rain garden progratmave had large value for educating residents about stormwater. They have
held weltattended workshops. One city also does maintenance tutorials and provides a rain garden maintenance
manual.

Long term maintenance &big concern for staffyho warry aboutweeds, overgrown vegetation and

sedimentation. Overflow systems need maintenance on a regular basis. The primary challenge is educating
homeowners especiallynew homeowners when properties change hands. Staff believe that without an education
component,a rain gardemprogramR 2 S & y Q Kost&igieNdo not have theapacityto do educational

programming about maintenance and feel that an outside agency doing rain garden demonstrations would be wel
received.

hyS &Gl FF LISNA2Y &adz33SaiSR GKIFIG ¢S akKz2dzZ R Ay@Saidad
overcomesomemaintenance issues.

Recommendations:

1 Improve rain garden standardsAccording to staff, many rain gardens are not functioningperly due to
underlying soils. niproved percolation tests need to be required.

1 Provide maintenance education/training for the publidlost cities do not have the capacity to do educational
programming regarding maintenance. An outside agency which ceutsbntracted to conduct
demonstrations/trainings related to maintenance of rain gardens and other LID/GSI facilities would be well
received.

Staff generally favor preserving soil and vegetation onsite as one of the li#§& Stechniquesbecause of the

ability to preserve soil function for stormwater infiltratioStaff alsdind that it is one of the least used techniques
because of the intenspressure to fully develop lotén most cases, the places whehes technique is used is

wherea city is building a park facility or a developer has other incentives to retain h&tatares.The major

challenge ioftenthatt 2 i O2y FAIdz2NI A2y R2SayQi o6fSyR 6Stft 6AGK
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Some urban cities require amending existing soils due to poor widespread quality. Anottsaiditigat most
existing open areas aneegetated with noxious weeds. In these jurisdictions, preserving soils and vegetation is not
a beneficial technique.

Furthermore, m hilly cities, thedminute you touch the propertythe top soil is basically gone during gradéng.

A few cities requirehat soil and vegetation be preserved in subdivisions. An area of concern is how grading
permits are managetb encouraggor discourage$oil preservation

The primary motivator§or preserving soils and vegetatiame:

1 High end homeowners want more gresy and vegetation.

f LT RSOSt2LISNE LINRGSOG az2rafta GKSy (KSe& R2y Qi KI @
latter incentive does not appear to be a high enough motivator as they usually scrape off the parcel and at
the end bring in poor gality soil).

1 Opportunity for reduced lot sizéne city,for example allowed reduced lot size for maintaining wetland
buffer.

9 Privacy barriers are desired in some communities.

Some King County cities requiteckpilingof organic

soils(seeCallout Boxor Newcastle) but thisisnot a Newcastle Soil stockpiling

. . . In the City of Newcastl@ative topsoil and the duff layer are
common technique in urban settingkie to lack of required to be preserved undisturbed on development sites t

s.pace to stockpile soil esite. 3ockpiled smbarl also_be the maximum extent possible. Where infeasible, stockpiling i
filled weeds.Developes can make money selling soil  designated, controlled area is required.

elsewhere. People come up tlevelopmentsites More info:

wanting to buy soil as fifthough this is usually www.codepublishing.com/WA/Newcastle/htnNewcastle14/Newcastl

prohibited in codé. 1415.html

One city requiresnaintaininga certain percentage afree canopyduring developmentThey have noted that many
trees become hazard trees when the rest of the site is cleared because they are unable to survive in windstorms.
Loss of some trees exposes the remaining trees.

Only a few cities say &t they enforce site disturbance thoroughin thed dzA f RAy 3 Ay alLJSOd 2 NDa
King Countynspecssites because this strateggplaces formal stormwater controls to satigfgrmit

requirements#6 and#7. The county has tkeep an agal photo record to se if the buildepushesoutside of their
development envelopment. Enforcement is delicate

Recommendations:

1 Create local soil bankg$-or locations where developers are not required to stockpile soil orikieee may be
value in creatin@ soil bank to geserve high quality material for top soil use.
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Dispersal andlisconnecteddownspouts

Figure9. New development with a large suite of LID/GSI techniques including infiltration and permeable pavement (along with convaht
pavement).

Dispersal and downspout disconnect®fincluding infiltration trenches and simildvehistorically been the
norm inmanyKing Countgities withlarger lots and adequate infiltratiotn some cities, this technique has only
been used in areas where there is nastixng stormdrain systemg otherwise homes are tigHined. In one city, all
new houses wereequired to be connected tthe storm systenbut nowthe city has started letting people route
driveway drainage to lawareas

In areas with high groundwater or steep slopemnycities generally require that homes tigtine their roofrunoff
because of impacts to downgradient neighbors

In rural areas, this technique is popular, inexpensive and can workiel@rationswith limited infiltration.

Barriers to the use of this technique include:

1 Poorly draining soils

1 Proximity to progrty lines For examplein urbanizing areas that are promoting density, houses are only 5 feet
apart.

Proximity to septic drainfields

T
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Several cities view this technique as an acceptable approaardas withpoor soils/high water table and require
dispersion trenches in poor soil are&s.some cities, dispersion trenches are required to have overflows connected
to the storm system ihocations with poor infiltrationAnother city requires single family properties to preserve
downspouts on site in infiltration trench or dispersal, eve poorly draining areas.

In higherelevationcities, most 2 dzd S& R 2 y Osbec&ube@Snod trdinf\goes into yards and into
the ground

There is some concern thahdd LIS NE A 2 Y iedllwoBduiSideruialzanéds and that existing guidelines
are inaccuratelnevitably, runoff quickly comes back together withiwenty ¥ SSG 0 SOl dzaS @2 dz Ol
downstream flow pathTo address thigequirementsneed toreflect different densities.

Onecity has a eBw development requirement hierarchy
1 Infiltration
T If not infiltration, dispersal
1 If not dispersal, detention

Street sweeping has become recognized in the regicanamportant piece ira citywater quality tookit, if done
with the right equipment at a high frequen@t the right time.

In our interviews with staff we asked about street sweeping equipment, frequency of operation, and source of
funding.Almost allcitiesin King Countgurrentlyhas a street sweeping prograrfhe type of machines and the
frequencyof streetsweeping varies significantly from city to ciBegenerative air and vacuum vehicles are mostly
used, with some cities using broom sweepers. Beggpy of arterial sweeping ranges from weekly to biannually,
and citywide frequency ranges from every2lweeks to every 2 years. Some cisegep onan asneeded basis.

Street sweeping has been shown to be highly effective in reducing pollutant loading as demonstrated by City of
Seattle data collection. Starting in 2011, Seattle began a stormveateed sweeping program using regenerative

air sweepers. The program renmes/approximately 1.5 times the load removed by all Seattle Public Utilities
maintained water quality treatment facilities. Seattle is now doubling their street sweeping as part of their Protect
Seattle's Waterways Plan which will result in removing aadttional tons of fine particulate matter and

attached toxic chemicals from streets annually over ayiwar period (SPU 2009, 2015; Kidwdiss 2015).

For cities that have more frequent sweeping programs, they tend to sweepdimenercial andlowntown areas
most frequently, followed byarterials followed byresidential areagif at all).

Generally, staffvould like to do more sweeping. Tieajor barrieris cost. Hgh qualitytruckscosthundreds of

thousands of dollardn additionto tight budgets not all cities have funds to pay for staff or contractepzrate
the trucks.
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Ideally,cities are using high efficiency vehicles. If not, it may be necessary to do tandem sweeping for maximum
benefit. Regenerative air street sweepers are not high efficiamyR 2 y Q0 LIA O ¢t yownked a R S 6 N.
broom sweeper to go ahead to break bard surfacgo make debris mobile before it is vacuumed

Funding street sweeping is a bit of a hot button isdue tothe question is sweepingmore importantfor

stormwater function or aesthetics/road maintenariz®fthe 22 cities who provided information about their street
sweeping funding source, nine are funded from their stormwater utility, six from general fund or a combination of
street and utility, and fie from their street fundTwo citiesreceivestate agencyunding for street sweeping.
Severactitiestold us they vary theiusefrom either theirstreetand stormwater budges, depending on Wwich

budget has extra funds eagfear

Respondentsaid that public works staff really like sétesweeping because it is one of the few jolisere
residentscan see a direct benefit. They can connect the dots between their stormwater fee and cleaner streets.

One challenge, though, ikat for effective results cars may need to be off the stregha@lgh this is not certain

(Seattle 2009. This is why street sweeping usually occurs at night in commercial disiast&ities have
requirementst 2 NJ OF NB (G2 0S Y20SR® az2aid OAGASa R2y Qi I OUAC
complants. It will be a politically sensitive issue to require towing of cars that are parked on the street during
street sweeping days.

One city told us that their primary motivation for street sweeping, combined with an aggressive catch basin
cleaning progam, is to reduce floodindy ramping up their program, they have virtually eliminated floelated
complaints.

A key question for some staff is the actual do#lavings and effectiveness of street sweeping versus catchment
basin cleaningn one jurisdiction, they completely switched their budget for annual catchment basin cleaning to
street sweepindecause they felt sweeping wasraich more effective techniqgué comprehensive study is
needed toclarifythis tradeoffin a variety oseasons antind usesncluding urban, suburban anddustrial.

Another key question which does nbtLJILISF NJ G2 0S I y &g S NBR weligwedphov&ksdoti | FF
treatment.{ S| { G f SSQE2008) fodkBkat réducing frequency of catch basin cleaning but did not test net
pollution load reduction through the systenSeattle haslsoexamired the issue of seasonal variation in their

studies. Somestaff believe that sweeping needs to be done weekly in order to be®feforwater quality

treatment. A comprehensive study is needed to determine this potetugdefitin a variety of seasorendland
usesincluding urban, suburban and industribd.addition, staff suggested that a cheat sheet is needed about
sweeping benefits in order to hepstify funding from upper management and councils.

LY wHampI GKS {SI GGt Svdal{tGANTSES Gt NPOBNGLIAEY INEFR2NI SR (v63Nd 0 ¢
contained 235 dry tons of particulate matter less than 250 microns in diameter (PM250), and 137 tons of fine
particulate matter (PMWQ@ particulate matter wash off). They report the PMW®aa equivalent Total

Suspended Solids (TSS) for comparison with stormwater best management practices. Their working model,
however, indicates that other than the material blown off the street and permanently stored on the land, all
material picked up byhe street sweeper would ultimately be deposited in receiving waters if not removed by a
catch basin and/or a stormwater treatment BMP. Staff suggest that a next step to develop and verify a model that
estimates the true receiving water benefit from sttemveeping would be valuable to the regiamould be

valuable
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While the leaves are generally not contaminated, the particles and debrisiodh&toxic contaminants which are
the target ofstreetsweeping for water quality purpose8urrently, cities separate the leaves and send them to
composting facilities. The particulates go to landblisre used for filmixes Some cities serve as hubs for other
cities providing the separation service. Auburn, for example, ldecampositiorfacility that other cities pay to
use. The particulate fraction is tested regularly.

We found that about half of the cities contract out their street sweeping and that most of these contractors are
usingregenerative air or vaaum sweepersFor cities that own and run their own equipment, fuel, personnel, and
vehicle maintenance and replacemertsts have to be balanced against contractingo cities share equipment.
One city contract another city fosweepingservice For cites that own their own equipment, a key issue is
adequatestaff capacity tmperatemachinesh y S OA & O2y UGN} OGSR FT2NJ Y2y UKt @
it anymore and now has an-&&eded scheduleOne city rents a truck twice a yediwo citiesshare a joint
contract. Two cities share a truck.

One staff person offered a different perspective about street sweeping. While their city does use a street sweeper
on a relatively frequenbasis, there is concern thatveepingh & 2 duid iid techrniggé ¢ KA OK NBY 2 @S
sediments and pollutants byterpetuatesthe approach of placing chemicals and sand on roads because it can just
be swept upSweeping does not address theurces of pllutants.

Recommendations:

1 Create afact sheet on street sweeping benefitdn easyto-read factsheet is needed to help staff make the
case for purchasing high quality equipment and justifying staff time or contracts for running the machines
frequently.

1 Study street sweepingConduct studies to answer the following questions: Whaicisial dollar savings and
effectiveness of street sweepingngeis catchment basin cleaning (in a variety of conditions)® Welldoes
street sweepingvork in a variety of easons and conditions includingban, suburban and industrial?oes
intensive sweeping on rural roagsovidethe same return as it does on urban roads?

Trees argart ofthe Pacific Northwestthos Some cities in King County go even further and consider trees to be a
key part of their core values they conduct Arbor Day activities, include trees in their city logos, qualify as Tree
Cities,and strongly promote tree pldimg and protectionsAbundant research has shown that trees provide
impressive stormwater benefits.

Tree preservation, however, is a hot button political issliee toview blocking concerns, maintenance issusey]
desire to maxinge lot coveragelreeprotection and replacement ordinances have primarily been put into place
for aesthetic and historical purposes. Trees are now being promoted for stormwater benefits.

Tree ordinances have been seen by some as a violation of private property Sgliesalears agopne cii & Q a
efforts to strengtherexisting weak regulations failed at the ballot
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King Countyitiesgenerallyhave a treerelated . o .
requirementsdistributedin different sectionsof city SammamishTree retention incentive
codes; a few have pulled them together into single rewards with reduction of required recreatic
locations In Appendix 2Tree regulations in King space

County jurisdiction)swe have compiled current tree  The City of Sammamish incentivizes tree retention based on
regulations frommunicipal codes for all jurisdictions irdiameter, rewarding retention thresholds with reduction in
King County. There is a wide spectrum of tree reqUifefd recreation space.

prot?c'Elons CZNJ S E_l- YLX S . SIQJNIE&DIS O m.gxpub?shqi;-‘lg.cogn/WA/Sammamish/html/SammamisthA/S
treeda éangefrom no requirement to rigorous TS ARG [

retention standards of 3A00%. Tree replacement
regulationsrange fromno requirement to 81 ratios, often based on the size of the tree removed. Cities like
Sammamish, Newcastle, Burien, and Redmiaank strict tree ordinances @romote tree retention with
innovativeincentives(SeeCallout BoXor Sammamish)

Some citis have tree funds into which developers can pay a fee instead of planting trees @sitenediurssized
city saidthat 50% of the developers choose this option.

Several staff mentioned that existing tre®&l®R A y I y OSa | NB y 2 ¢ StrebrephagemenNOSR @
standards are too laandLJS y I £ G A Sa | NI thgirduiisdidtianit sShdudibé not8dthat there are
differences in types of tree ordinances in different cities, which may dmrit to the perception that ordinances

are lax, as pointed out by one staff person. Some cities have tree preservation ordinances while others have stre
tree ordinances (details for each city are shown in Appendix 2).

{2YS GNBS 2 Na&yiirg nain@iaice & Bepla@diment treds.one city, for example, replacement trees
have to be kept alive for two yearafter whicha 4 KS& Ol y R2 gdkél (GLSHD SING Qi KiSdENGs |- Ayal
Ad ASNDAY3I b Aifitie Mae dvaslieSaiy Fatmyiv@tér kredif, ¢

.S82YyR LREAGAOIT AaadsSazs ¢S 6SNB G2fR GKIFIGO oKEES LI
Problemsinclude

1 Leavescloggingstormdrairs.

1 Trees obstructingtreet sweeping

1 Root breakingsewer pipes

1 Roots cracking sidewalks

TheKing County manual does not count treed #3/GSbecause of the difficulty of calculatirige benefit and the
issue of followup to ensuretree survival.

There is stronganecdotal evidence that trees help with water management probledre staff person told us that
awhenever someone calls in a drainage complaint, 80% of the time a tree was takéitealibors got a permit to
remove mature treeandO | dz& SR T 2 2 Rrsgrak siji&iénd, hawever Nbactively planting trees to
address stormwater can be a problem in areas where the water table is high agrbigidwater limits successful
establishment of planted trees

Potential drawbacks ahchallenges to allowing trees for stormwater credit cited by staff include:
1 Removal of mature trees for which property owner is receiving detention credit.
1 Lack of resources to inspect tre€sdzNIi K SNY2NB > adl FF R2 y20 halBf A akK
politically charged nature of trees.
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1 If trees are calculated into retention and are remov#t resultingretention capacity for the sités
undersized.

A group of cities have joined togetheNormandy ParkSanmamish, Burien, and Snoqualmiwith King
ConservatiorDistrictto write a stormwater code that includes trees as a stormwater managementToel.effort
is called theKing CountCities Climate Collaboration (K4B{tp://kingcd.org/programsurban-forest.htm).

When queriedmoststaff did not knowthe source of theecommended tree listg their city codenor did they
have a good idea of whatauld be the ideal tree mifor stormwater managemenit was recommendedy staff

at some cities thatesearchneeds to be done to find thigleal tree matrixfor different areas and conditionf®und

in the Pacific Northwesincluding consideration of maintenance, leaf drop and other impacts to stormwater
LID/G$features or draindOther environmental benefits such as desire for sefatting buildings to gain solar gain
in the winter (i.e., use of deciduous trees might be desired)saidzone spacing from rooftomounted solar
panel arraysould also be factad in Oneexistinglocalstudyrelated to stormwater benefitgs primarily a
literature compilationof the sparsevailable datgSeattle 2008) In the LID Manuglthere is only a general
recommendation that evergreen trees and larger trees better fa stormwater management and that local
experience should be considered.

Usingd { 5! C2 NXB &Tiree Ec6 tdddombirse@\iith fleld observationgiom 20162012,the Green Cities
Research Alliancelechd yI t @aA & 2F GKS OdzZNNBy i SEi Syllieadsesdtner®2 y RA
guantifiedecosystem values by looking at tree and shrub size and species information and determined that an
estimated 2 million metric tons of carbon dioxide equivdlen A & & G2 NBR Ay { S| Gandu8Qa d:
removes 725 metric tons of pollution from the environmenhis comprehensivstudy provided a baseline against
which further updates can be assess€he recommendation from the report, howeves,thatresearchis needed

to calibrate existingtormwater models to Pacific N@bntinuous storm dat§Green Cities Research Alliance

2012).

There is a question of how best to manage trees on digtd sitesOlder trees can get damaged in wind st@m
and can developoot rot issuesTheLID manuatecognizes that that some trees should be retained in groups
treesoriginally in dense stands may radrviveas single trees as they might break (PZER.2).

Some species haweell-definedlifespars. Big leaf maples and cottonwood®r examplegetto a certain size and
will tend to fall apart.Someexistingtrees have been neglected and are in bad sha@p®ther issue is that even if
trees are being saved on a site, construction activitrdbout adequateprotectioncan stress them too much to
survive. One perspective we heard is tbatatinghigh qualityLID/GSfeatures andeplantingtreesafter
constuctionwas more effective than tree retention.

Based on these issues, some staff suggest that redevelopoi@hteady disturbed siteis an opportunity to

restorehealthy trees. A study is needed to assess the benefits of both approggreserving tees and
replanting treesg in terms of longterm benefit.

Some cities have prograsrio proactively replace tree$ukwila tried an approach to encourage street treath
easenents with success.
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Staffdescibed challenges in educatimgsidentsabout the value of trees generaland the value of specifiypes
oftrees.Forexample,8Y S LJS2 LJX S R 2 y Qfir a Yakely f redsdris in@udiggariRshort lifespan
but they provide good water management benefit. In one ciome people wanted to cutll the cottonwoods
down. Staffhad to educate citizens th@tottonwoods are a great stormwater control and can help mitgsteep
slopes and prevent lantdS & @ écati®n® dzmaterials are needed about tree benefits.

Recommendations:

T

Provide educational materials regarding treesStaff need high quality materials to educate the public about
the value of trees, the specific benefits/drawbacks of different spe@lktive to stormwater and guidance on
installation and maintenance

Research ideal tree mix for stormwater managemeniost staff did not know the source of the
recommended tree lists in their city code nor did they have a good idea of what would be théregemix for
Pacific Northwest stormwater benefits. The ideal tree mix for the Puget Sound region, especially for street
trees, needs to be well researched and defined, including consideration of long term maintenance as well as
associated maintenancesiges such as leaf litter on permeable pavement and drains.

Study thebenefit of preserving versus planting trees on disturbed sit8eme staff suggest that
redevelopment is an opportunity to put in healthy trees in disturbed sites rather than presenang of the
potentially vulnerable trees during construction. A study is needed to assess theelomdpenefits (15 years
plus) of both approaches.

* Near Term Action submitted for the Puget Sound Partnership Action Agenda June 2016 update.
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9. What options developers typicallghoose

For now, developers are mostly picking tried and true grey infrastructure techniffjussme locationd,|D/GSI

usageis slowly jicking up as developers use them to add market valuget incentives

Options that are most favored (which reflect tland use, water table, geomorphology of the various cities) are

shown below.

Word cloud of responses from staff as to which technigdegeloper pick in their jurisdiction for:

Residential Development

dispersal
e TAIN gardens
bioswales infiltration taton gallerie

minimize impervious
infiltration tl‘enches tightline into ditches

ponds
VaUItS wet ponds

permeable pavement

tie into drains 0
perforated pipe b101‘6t6nt10n

CommerciaDevelopment

StormCeptor

filters Vaults

combined detention wet vaults
non-infiltrating bioretention
green roofs
rainwater harvesting
perforated pipe
Filterra
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10. Compliance during Construction

In many locationgities feel thatcontractors are not doing a good job of meeting stormwateruiegmentsduring
construction In other cities, contractors are doing a pretty good jobcontrolling erosion on buiidg sites

In addition to inadequate erosion control features amegligence ircleaning out socks, the biggest problem in

several cities wadirt track-2 dz(i Y -@ugrédlireients are violated a lot. It is difficult to get developers to
comply.Theyhave so many trucksndA ya i £ £ SR & @& & 0 S YatafffeblBat if ig grobably lesg G I A y
expensive to maintain the traedut systems than to contract a street sweeper to clean up afterwards.

Saff feel that they basicalljjave to stay on top of the contractols.y S 02 YYSy G 61 & aLF &2 d
about stormwater pollution prevention they will.

According to staff, the challenge is chargthe
paradigm in the construction world/argins are
tight for contractors and they want to keep doing
same thingln addition,learning toimplement new
techniques is challenging and time is money.

In many cities there is a distinction between larger
more established contractore more likely to
complythan uninformed contractorsoften from
other areaswho give significant push back to city
inspectors Onestaff personsaid that in their
SELISNASYOS &daz2ail LINRO
companie<t In contrast, aother respondentsaid
darger companies have worked in Bellevue and
Seattle- they know that installing BMPs and

(@
[antN

complyi,ng V\v’ith requirements are cheaper than a  rigure10. silt fencing at construction site.
aKdzi R2g6Yy D¢
Cities that have had fewer compliance problems havengt enforcement mechanisms. For example, one city staff

person told us that they do shyirojects down if there are repeated violations, which includes repeated failures to
follow erosion control measures.

Many cities said that they va inadequate funding for inspectordnother challenge, according to staff, is that
Ginspectors walk a tight lineOl y QG G Sttt O2ydNI OG2NER 6KIG (2 R23 2yf

In small cities, staff feel thanspectors aregenerallywell versed lecausestaff have towear many different hats
and thus are well informedbout all aspects of development
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Theview of one staffer (from a medium sized citg)that building inspectopurviewis limited to 5 feet around
buildings. No one is inspectinipe area outside ofhis perimeter.

Erosion controand stormwaterare not alwayspriorities for inspectorsSome stafsuggest that training for
inspectors would be helpful so that they could look at entire disturbed amedsecognize stormwater issues

Some staff feel that Ecology should play a larger role in local enforcembii others saidhat Ecology is
overstretchedand it iséhard fora state agency to take the lead on something thishe-weedd ®werall, itwas
recommended that Ecology needs more staff to enforce permit requirements

Staff in some cities say that at least 50% of inspections find violalionsagove compliance staff suggested
providingeducationalmaterials(i.e., LID/GSteferencesspecifically focontractor9, requiring training for
contractors andincreasingenforcement actionOne

city tried offering acontractor training but it was In the City of Lake Forest Park, when construction complianc

poquy at.ten.ded. They feel that a permit requiremt not met during the first inspectio, a reinspection fee is charge
or financial incentive would be necessary to boost o follow-up inspection(s).

attendance.One staff person suggested that More info:www.codepublishing.com/WA/LakeForestPark/mobile/
contractors Would earn a Spot on an approved Ilst |f ?pg:LakeForestParkl5/LakeForestPark1506.html
they attended a training (this is beyond CESL).

Lake Forest ParlRkeinspection fees

Kenmore & PacificCompliance reminder

The City of Lake Forest Péiks improved compliance letters

byissuinga fine if a second inspection for erosion The cities of Kenmore and Pacific send letters to all active

control is neededThe citieof Kenmore andPacific construction site managers before the wet season, including

inspectprivate development annuallgndsend out an reminders about more rigorous BMPs required in wet weathe

. . . such as stock pile management, track out maintenance etc.

annual remllnder Iet'Fer to mcreage Cor-n-plla.nd'df]e Pacific has received thank you responses from cotdrador

City of Medina require construction mitigation plans nis service.

to increase compliancdue to enhanced public

notification (SeeCallout Boxor Lake Forest Park, Medina: Construction compliance

Kenmore, Pacific, and Mediexample$. The City of Medina has significantly increased contractor
compliance by creating innovative thresholds for public

L'Yy20KSN) adFFF LISNER2Z2Y L2 Mgifita8orandesalishifigistiony toots Rriprgagtive A 2 V]

labor makes communication challehgy” dsbme enforcement, including stop ark orders for track out violations

inspectas arewell trained the technicand scieriific the. A tailored construction mitigation plan is required for

topicswhile othersdo not r ive this trainin projects based on size and location. This program aims to
opics € othersdo not receive this training. minimize construction impacts. It also helps theiith dirt being

) _ tracked oo the roadway becausthey can issustop work
Another perspectivevas that the inspectors are well ordersh ¥ G KS& R2y Qi NB Odheyhave al K

trained butdo not receiveenough management consultant who does go out and check sites in preparation fc
support.Thus this person recommenedslucating the winter months to make sure erosion control measures ar:
upper managerant about stormwater issues in order proper for the season. The applicants gathis through pass

to work towards consistency across the county. m(r):%?ofees e, [P s,

According to staff, developers ianW which cities haveyww.codenublishina.com/WA/Medina/htmi/Medinal5/Medinal520.
management support and whidR 2 yafRdthus know

where they can be lesompliant and lessesponsive to inspectorsthere is a feeling that Ecology needs to do
more to support smaljurisdictionswhose inspectors are having difficulties witbncomplyingcontractors.

It is not clear whether the existing requirement of CESCL trained site leguisjents over an acre in size is

2T

enforced.It appears that companies are sending unqualified people just so they can say they have a CESCL onsit
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A finalpoint is that the manuals and regulatory requirements should support ensuring that the BMPs aregvork
As one staff membersaidtR2 Say Qi YI GGSNI AT 22dzQ@S A Y LIXTBisrpérgon SR
adzZLILR2 NI a IAGAYI AyalLlSOiG2NBE RAAONBUOAZ2YF NE | dzi K2NRG @&
work with contactors to fid cheapest alternatives tlin a G A f f YSSG GKS NBIljdANBYSy i

Recommendations:

1 Require regional contractor trainingStaff feel that more training is needed for construction contractors.
Specific training for contractors and construction personnel could be taught by contractors and would be
well attended if mandatory under the NPDES permit.

1 Create training for upper maagement.Inspectors, especially in smaller jurisdictions, need more support
of upper management for enforcement of construction stormwater requirements. Developers know which
cities have less management support and thus training and education for uppergaaent could help
level the playing field.

1 Increase Ecology support for enforcemeBtaff suggested Ecology needs to play a larger role in enforcing
construction permitrequirements and assisty smaller jurisdictionsvho have trouble with norcomplying
contractors.

11. Prioritization effortsPlanning

A few cities have done fdillown stormwater retrofit plan@andmost have done various other types of studies
includingstormwatercomprehensiveplans Some cities have done no prioritization effort to daBne staff person
said &We have not done a watershed plan to know where exactly pollutants are coming from and how to address
GKSY¢ YR GKFIG (GKAa KlFa Ffaz2 y20 0SSy R2yS NBIAz2YyIl

A few cities have engaged in formal watershed basin planning with King Gowddythe Phase | requirement to
partner with local jurisdictions iseveralwatershedsThis has netted quality projects but are limited in scope.

Some cities used their Comprehensive Plan updatatiresslooding and erosion issues. A feities plan to
create stormwater comprehensive plans in the near fufwfen with Ecology grant support

Ecology and other funding souscbave supported plans in some King County cities. Cities that have done
prioritization projects have developed a number of approaches which breakjtinsidictionsinto basins, prioritize
based on water quality and habitat goals, and develop @ittgital projects.Based on a cogbenefit analysisone
cityQ @lanfound that bioswales should btne focus.

Cities that have not yet creatqatioritization plans tend to use their Capital Improvemd®an (CIP) process to
identify high priority retrofisand low hanging fruitThese are generally focused on fixing existing known problems
and capacity issues.

One city prioritizes their capital improvements based on severity of erosion, size ofarpstirainageand

proximity to private propertyThis approach was initiated because of complaints by residents who live on ravines
and complain about erosion.
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Asset management is a big focus because the ages of assetsftevsurpassedheir lifespans.Thus the biggest
demand on fundhgis repair and replacement of existing assets. This replacement prioritizaticsuhasunted
the financial ability of cities to do proactiveD/G Stetrofits.

Several staff spoke about the need to change ffeadigmto a regional prioritization approackdne person
specificallyecommended that Ecology shift to a model with more centralizedritizedactions, similar to the
salmon recovery approacin other wads, create a regional water quality district that prioritizes séad actions
at a watershed and Puget Sound level and awards funding based on these pribetiglso thinks that innovation
should be encouraged through grants.

Another staff person ated that permit and grant systems are currently oriented towards smaller projects that
have minimal benefithi 2 A G K G0 KS OdzZNNBy i ad2N¥gélF GSNJ INF yi LINEINI
I RRNBaaAy3a fFNBSNI AYFNF adNUHzOGdzNE A aadzSaoé

One issues that current grants generally do not cover planning as they are more oriented towards measurable
NEB&adzZ Gad / AGASa R2y Qi KIF @S GAYS 2N Y2y Sé 2NJ SELISNI
least by basinif not by watershedfor iSGNR FAGAZ o60dzAft RAy3 2y FyR 3A2Ay3 68
Characterizatiorffort. According to staff, prioritizing watershed benefit projects (in addition to vilnasdictions

are doing individually) would creatmiy-in from cities, especially i a collaborative approactn addition,

concurrent planning for stormwater and habitat restoration would get to cleaner water faster as one staff person
O2YYSYiGSRY aD2 FKSIR FYyR GNB G2 NBadG2NB @&2dz2NJ al vz

Recommendations:

1 Prioritize on a regioawide scale Rather than prioritization at the local scale, a regwide prioritization (going
the next step beyond Watershd&dharacterizationghat identifies the most important places for salmon and
ecosystem recovery could better guitlee best placement offetrofits andother proactive efforts to address
stormwater problemsin doing this, a distinction needs to be made between rural and urban areas, as one size
does not fit allAs the population grows we need to know what is crittogbrotect and what must be restored.

1 Address highest prioritiethrough grant programs Restructuresomegrant programs to address highest
priorities after doing a regiowide prioritization.Many staff pointed out that the polarization betweén3 NJ &
andaA NB Sy ¢ @edds urbehretlycéd and the focus should be ondbleitionsthat work best in each
situation, which is not always LID/GSI

12. Comparison of findings with other receneports

A number of recent efforts to assess barriers andcesses of implementation of stormwater management and
LIDGSIltechnigues have shown similar results to treport, with different emphasis.

Green Infrastructureiessons from Science and Practice (National)

A Syracuse University teamcently conductd a literature and database review to analyzater quantity and
quality performance data fdcID/GStechnologiesandadministered a survey to municipal officiais23
communitieson factors that may affect decisions relatedLitb/GSadoptionacross he nation

The data review from 121 sites showed
1 Average stormwater retention performance is influenced more by site characteristics than by storm events for
a giventechnology. Coldveather can diminish water retention performance (except for permeable pavement)
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1 Almost all technologies remove suspended solids, lead, and cadmium
1 Some technologies only retain nutrienis minimal quantities

Interviews and surveys with local storrater managers found key factors that influence successful adoption of
LID/GSprogramsare:

1 Strong local leadership and entrepreneurship

1 Collaboration with multiple and diverse community groups and stakehalders

1 Learning from the experiences of otheliD/GSladopting communities

1 Consideration of social benefits relatedlttb/GStechnologies.

Significant barriers to implementation are:
1 Concern about costffectiveness (includin@&M costs)
1 Lack of interdepartmental coordination and fundirigriscoll et al., 2015).

The Syracuse assessment highlights two of the same batrriers that we foamdenance and funding.hey did
not find as much concern at the national level as wealithe local levetegarding theneed for education,
prioritization, and policy change$hey found a major lack ofterdepartmentalcoordination which we did not
hear as a concern among the staff of King County jurisdictions.

The Puget Sound Partnershiped Thomas Murphy and team to conduct a study of LID implementation barriers.
The team conducted 54 interviews and surveys of stormwater professiomids16 surveyresponses) and
compared these responses tamiers identified by Phase Il jadidionsin 2009 annuaNPDE$eports. Their study
especially focused on the differences between jurisdictions of different azegll as distinctions of perspective
between staff of different departments

From the2009 NPDES reporthe top most frequently mentioned physical/technical barriers were (from most to
least mentioned)a 2 Af &adzZA Gl oAfAGeY KAIK ANRdzyRol GSNJ GFof SZ
cutter, and setbacks. The top legatliy barrierswere conflicting codes and regulations, fire/ADA conflict, lack
definition, need design/manuals, permitting process, Ecology model and code enforcérhertop financial
barriers were project costs, risk/liability, lack data on cost anchteaance requirements, and lack incentives. Top
community and institutional barriers were lack of public demand, need staff training, insufficient staff time,
internal resistance, ownershig@sponsibility elected officials, conflicting priorities, extetnmasistance, and lack of
skilled contractorsTheinterviews generally supported these barriers with the additionLo€al flexibility, long

term cost benefits, internal communication, private property and upper management. The top five barriers
identified in the survey are difficulty for public agency to ensure maintenance on private properties, maintenance
and durability, uncertainties in performance and cost, legacy infrastructure that does not comply with present
standards, and project cost.

Top soltions from the 2009 NPDES reports and interviews included: evaluating site by site, mapping suitability
test, rewriting codes and regulationspnsidemg stormwater design at the outset of projealesign standards,
cost/performance analysis, more finaatincentives, grants for staff and green infrastructure, public education
and social marketing, more staff training, improved internal communication, interjurisdictional collaboration, and
upper municipal management support.

Top solutions from the suryewere: considering stormwater design at the outset of project, incentives for retrofits,
use LID designs that do not require infiltration on utedple soils, maps showing soil suitability for various LID
techniques, and bring staff together to addressrmrounication challenges.
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In summary, the major barriers identifiedvere:
1 Maintenance, especially when public agencies need to ensure that it is occurring on private property
1 Uncertainties in cost and performance increase risk and liahilitying up prgect costs
1 Retrofitting legacy infrastructure
1 Communication across municipal divisions, especially those dividing public works from planning and
community developmentThis was noted as less of a problem in smaller jurisdictions.

Top recommendations fra the studywere:
91 Clearer analysis and measures of cost and performane@eeded
1 Ecosystems services analysisuld be helpful andnay reduce perceptions of higher costs
1 Public education and social marketiage needed so private propéy owners have kowledge, skills and
ability to properly maintain systems

1 Developersshould beresponsible for environmental damage through better enforcement
1 Internal and external communications for municipalitre=ed improvement
1 Grants and financial assistance fatnofitting legacy infrastructurgestafftraining, andLID/GSprojects

need to be increase(PSP 2015; Murphey at., 2015)

The Murphy study found that maintenancnd especially assurance of maintenance on private propertyhe
number one concern across the regjanirroring our resultsOther barriers and recommendations were similar
though with more focus on internal communications and ecosystem servicegsaadditionally, ve found that
staff have specific research needs that if addresseg make staff more confident in promoting L{ESI
techniquesandare interested in targeted trainings and support for their education needs.

In 2014 and 2015, the National Resources Defense Council (NRDC) convened two workshops with stormwater ar
commercial development expertsone on the east coast and one on the west cagist discuss barriers and

solutions related to LID/GSI in commercial properties. They found that many developersaware of LID/GSI but
were not knowledgeableabout itand that there is a need to educate projectproyy 18 a0 SF2NB G KS
LJ- LISMMile énany developers impinent LID/GSI becauséregulations, manythersdo so out of desire to do

the right thing enhance property valuesr gain tax benefitsParticipants were concerned about lieibility in
regulations, uncertainty about how well LID/GSI works, and lackderstanding of maintenance costs.

The westtoast workshogroducedrecommendations related to four key areas:

! R2LIJG 2NJ NB@AAS aG2NX¥gI (SN wfeddritdsignkooméet voliirke: | f
based performance standards.

 Developg2fa G2 OFLINdNNS Itf o0SySF¥Ada FyR FaaSaa wiz
(where possible) and accurately characterize all values.

1 Develop and widely disseminate a diverse set of case studies and stories, based on actual pjdata,a
showing GSI benefits for property owners and tenants. Case studies should highlight both immediate and
lifecycle benefits and costs

f 9RdzOIF GS FLIINI A&aSNE 2y (GKS o0SyST¥AdGa 2F D{LX IyR

The NRDC study focused on commercial development and higdditite need for financial information and cest
effective approaches. Similar to what we heard from jurisdictional staff, developers are lacking indg@wat®ut
LID/GSI and need educational material, including-bestefit analyss. They also found, as did we, that there is a
desire for more flexibility in how to meet performance standards.
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The Russell Family Foundation commissioned the Sightline Institute in 2@Ehtidy strategic opportunities for
private funders to reduce polluted runoffhe Foundation was interested in this topic because thewirenmental
sustainability program focuses on reducing polluted runoff in four categeresearch, outreach, pilot projects,
and policyg and they wanted to ensure their investments were effective and well aligned. Sightline interviewed or
surveyed 4Qrantees and individuals with experience in various aspects of stormwidtesugh this process, the
barriers identified to reducing polluted runoff included:
T a/2adGa G2 FTAE 2dz2iRIFIGSR ad02NXgF G§SNI Ay FNF adNUzO G dzN.
1 Groups workig to reduce polluted runoff are not well coordinated and do not work towards clear or
common goals.
Municipalities need technical and policy assistance on green stormwater practices.
Pollution prevention solutions are essential, yet they are undervalued.
Incentives to voluntarily install green infrastructure on private property are lacking.
Efforts to build public support for polluted runoff solutions and investments have not been effective as they
need to be.
f Knowledge gaps can limit the effectivenes@diE Sy A Y FNI &G NUzOGdz2NBE |y R Ay D,

= =4 =4 =

From the assessment, the primary recommendations for funders were:
a1 St L) aSOdzNB || LISNXYIFyYySyd yR adlr.of
f  Promote coordination among groups that do not work toward sharédS O (i

Secondary recommendations were:
f aCdzyR (Slya 2F GSOKyAOlIf |yR LRfAO& SELISNIA& sK2

green infrastructure, brief elected city leaders, embed-iowact development (LID) practices intodes,

and share how other municipalities are solving problems.

Consider other models to help cities implement and finance green stormwater infrastructure.

Pick one (or several) major pollutants and build a coordinated, weir strategy around reducingin

Puget Sound.

1 Support advocacy that would grant the Department of Ecology the authority to ban priority Puget Sound
pollutants after identifying acceptable alternatives.

1 Investigate the local feasibility of innovative financing methods, incentivessemmwater pricing
strategies to entice landowners to voluntarily install green infrastructure.

1 Invest in public education/polling/messaging research/outreach, but only in service of a focused campaign
and goal.

= =4

1 Investigate alternative outreach tools thhave worked well in campaigns elsewhere.
f 9yadaNBE GKI G SRdzOFGA2y STFF2NIa NBazylrdS gAGK GKS
T LygSada Ay olFaialO NBaSINOK (G2 AYLINRGS (GKS STFSOGA

Foundation).

TMa | 43a3aa2NIPAEiS0a I a F20dzaSR LINAYINRAE & 2y KSR diyR |- 1
grant program and thus included a large component related to advocacy as well as activities that would occur at
the date level such as toxics reductiofheserecommendationccupya different sphere of work than this

aidzRe Qa | NB foun@sbmeisyolcpgitniaBtieShe majo emphasis on need for funding, for example,
matches our findings as well as the gagsfound in education, research and technical assistance.
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13. Conclusion

Thelay of the lancbf LID/GSI in King Courggcompassewidespreadnterestin the possibilities low impact
stormwatertechniqueshold for improving quality of life andestoringwaterwaysin Puget SoundAlmost every city
has proactively constructed a LID/@&lility onpublic land.Some haveproactivelyrequiredlow impact practices

in private developmenbefore NPDES requirement deadlin®gith LID/GSdetto be a more prominent component
of stormwater management in the coming years, #wperience and knowledge gainddm the ample variety of
projectsin King County witholstercurrentlocalcode updates,inform the next NPDES permit updateultivate
strongcollaboration between state and local jurisdictions, aedtore ecosystem healtbn an impactful scale.

Inour interviews with local staff, fiverimary concerns emerged:

1 Maintenance Every single staff person voicedncernaboutmaintaining LID/GSI facilities, especially as
the number of projects expands significan®taff are uneasy about the efficacy offieent maintenance
technology the required frequency of LID/GSI maintenance, anddic& of resourceto fund and staff
rigorous maintenance programA.funding source needs to be identified because local funds are not
sufficient.Cost-effective cleaninggquipmentis neededLID/GStelated maintenance training should be
sigrificantly improvedLikemaintenance of the roof of your home,aimtenance of gray infrastructure can
be delayedOn the otherhand, likebrushing your teethmaintenance of green témiques ionstantly
requiredbecause of the biological nature of some facilities andtémelencyto clog for others.

1 Researchls LID/GSI working@ajor questions need answering for LID/GSI to successfully benefit both flow
control and water qualityreatment. A significant question isVhen the distributed LID/GSI facilities all
G2OSNFft26¢ AY YI22N atdz2N¥az R2 (GKS AYLI OGa Ay a
smaller storm8 The most requeste@ddditionalareas of study wereelated tostormwater function, cost
benefit over time, and standards fpermeable pavement, bioretention, street sweeping, and treestC
per-lifetime analysis for all BMPs is needed to inform public works budgets, motivate developers, and
createassurace in the minds of staff

1 Education Current stormwater outreach has failed to cultivate an ethic of personal action and
environmental responsibility on private property. Messaging neeggovementto effectively inform the
general public, and inexpeng social science researchuld make major strideis outreach efficacy.

Outreach materials need to be tested to make sure they are effedfigstiacational pieces amdso necessary
to train pertinent staff,inspiredecisionrmakers,and empowerdevelopers

9 Prioritization. Rather than prioritization at the local scale, a regwide prioritization that idenfies the
most important places for salmon and ecosystem recovery could better guide where to do retrofits and put
the most proactive efforts to addressormwater problemsA distinction needs to be made between rural
and urban areas, as one size does not fitAsdlthe population grows we need to know what is critical to
protect and what must be restored.

1 Funding.Grant programs have made a hiijference for local jurisdiction®ore funding is neededt
would be desirable if grant programs could have simpler applications, broadened eligibdignger
timing cycles. Block grants would be especially helpful.

Costeffective maintenance, vagous research, accessible education, &mttlingsupport will make the LID/GSI
transition more productive fomunicipalities and watersheds alikétormwater management is becoming more
closely linked with salmon recovery and local staff are keenly awfateeir rolein securingPuget Sound
ecosystem reovery
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Appendices

Appendix1. 2016 Utility fees for King County jurisdictions

— |2 E E E _E - 12 [
9| E_T = = @ T g = gl - s |8 |2
= Sz|€5&5 42 _ & ® _95 58 =k 3 |5 |5 2
) EQ | Lo orx £l o () = o L gl o al o g - = c
S o O g W | © =|l¥e) @ O g uw S o > O 5 o o 5
= S0 | £ 3 = ol = o = = = = 2 = = 1)
2 Bg 2239 gl < gl < < Qo g € c E c 0 2] 2] o
= - g = G G =~ - »a3 T G d G b= c c 2
> & EE|TOg > =t T 05,2 - - v = S ol 8al 8 a ©
= g eg|22°8 ES EZ e 2-8¢ 28 29 SE| 3El SE g
] 50| 2@oo S @ T © R v oo 9 o © SR 26| @5 @0 <
] S | 3ol Efg3 B 2 ES2EzE G 2 G E Sglvg =g .
c : 9% CD§38_ © £ © £ cu=§3®'_ < = < = LI &2 &2 D
S = £ £ S =N ] 2 =
3 2 | 88|8u2Zg 58 5 5 PSLZES S 2 S ¢ g8/ £38 &3 5
Algona 3,090 1/1/16 | 2,000.00 | $7.50ERU | $90.00ERU 2,000.00 $7.50 $90.00
Water quality
$19.73 $236.76 $12.27+$15.71 $147.24+$188.52 treatment,
74,630 1/1/16 | Flat fee /parcel /parcel 2,600.00 /ERJ /ERU detention,
Auburn retention
Beaux Arts | 595 No stormwater utility
Village
$2.55 plus:
0% $30.60 plus:
impervious | 0% impervious $2.55 plus: $30.60 plus:
-$0.43 $5.16 o : g >
>0%20%- >0%20%- ggaéllsmperwous gS/ollgnperwous
134,400 | 1/1/16 | 2,000.00 fgooos 440%- fgg;ﬁow 2,000.00 >0%20%- $3.08 >0%20%- $36.96
$3.86 ’ $46.32 ’ >20%40%- $3.86 | >20%40%- $46.32
' ' >40%70%- $5.78 | >40%70%- $69.36
>40%70%- | >40%70%- >70%- $7.68 >70%- $92.16
$5.78 $69.36 ' ’
>70%- >70% $92.16
$7.68
Bellevue
$16.00 Detention/rete
4,180 1/1/14 | Hat fee /ar'cel $192.00parcel 3,000.00 $16.00/ERU $192.00/ERU ntion based on
P size of storage
Black
Diamond

Lay of the Land Report: @me-ground realities in King County

Page66




@ Ez D 5 5 o = 5 T 5 S = g
- | Bz|5s58 Lz | & | 2 & F 9 [f (% |E|
) EQ|lewmonx = ol £ wonx gl o &l @ = = €
S e OO g W e o S| o @ O g uw S o > O 5 o o =1
S 295850 ;E £l & g S53aq ES ES 2 |2 |9 3
8 28 |g5e =09 2 s 52923 8% 8% £ |5 |5 2
2 2 | 2g|220y E& = g 854 ey ey 3l ggl2g o
5} o ¥8 = O 0 O c © c © += Q9 00 2 © o ®© 2 o 8O 80 ©
] | 381 ELL3 o ® 2 ESSEEE Gz Gz Selsgse .
= e g 58 B E D E 2835 38= < = < = L2 &2 &2 2
2 g | 88|fz2g 58 53 ELZES S8 $3 S35 5383 3
>0-10% impervious >0-10%impervious
- $13.46/parcel -$161.52/parcel
10-20%- 10-20%-
$31.40/acre $376.80/acre
20-45%- 20-45%-
$13.46 $161.2 . . $65.13/acre $781.56/acre
41,630 1/1/15 | Flat fee fparcel fparcel % impervious 45%65%- 45%65%-
$125.78/acre $1,509.36/acre
65%85%- 65%85%-
$159.42/acre $1,913.04/acre
85% + 85% +
Bothell $209.00/acre $2,508.00/acre
>0-10%impervious | >0-10% impervious
-$12.79/parcel - $153.48/parcel
10-20%- 10-20%-
$31.96/acre $383.52/acre
1/1/14 20-45%- 20-45%-
48240 Service | Flat fee $12.79 $153.48 % impervious $68.87/acre $826.44acre
' rates /parcel Iparcel 45%65%- 45%65%-
only $115.85/acre $1,390.20/acre
65%85%- 65%85%-
$157.11/acre $1,88532/acre
85% + 85% +
Burien $200.19/acre $2,402.28/acre
Carnation 1,790 No stormwater utility
Clyde Hill 2,995 No stormwater utility
>0-10% imperviousg >0-10% impervious
- $15.37/parcel - $184.44/parcel
10-20%- 10-20%-
1/1/16 ?gzg;/acre ggaSS.(iS/acre
0- 0-
18,480 +5% Flat fee $15.37 $184.44 % impervious $80.56/acre $966.72/acre
every Iparcel Iparcel A5%65%. A5%65%-
year $135.82/acre $1,629.84/acre
65%85%- 65%85%-
$187.17/acre $2,246.04/acre
Covington 85% + 85% +
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>0-10% impervious >0-10% impervious
- $7.38/parcel - $88.56/parcel
10-20%- 10-20%-
$16.71/acre $200.52/acre
20-45%- 20-45%-
7.38 . . 34.20/acre 410.40/acre
90,150 1/1/14 | Hat fee ;$parcel $88.56/parcel % impervious i5%65%- iS%GS%-
$65.98/acre $791.76/acre
65%85%- 65%685%-
$83.18/acre $998.16/acre
85% + 85% +
Federal Way $108.83/acre $1,305.96/acre
Hunts Point | 405 No stormwater utility
Undeveloped: Undeveloped:
$7.04 $84.48
32,880 6/1/08 | Hat fee $14.08 $168.96 2,000.00 Non-residential Nonresidential
/parcel /parcel . i
developed: developed:
Issaquah $14.08/ER) $168.96/ER)
>0-10% imperviousg >0-10% impervious
- $13.95/parcel - $167.40/parcel
10-20%- 10-20%-
$32.55/acre $390.64/acre
20-45%- 20-45%-
13.95 . . 67.43/acre 809.20/acre
21,370 1/1/12 | Hat fee ?;parcel $167.40/parcel | % impervious j5%65%- iS%GS%-
$130.21acre $1,562.56/acre
65%85%- 65%85%-
$165.09/acre $1,981.08/acre
85% + 85% +-
Kenmore $216.25/acre $2,594.96/acre
1-40% impervious | 1-40% impervious
-$12.22/ERU $146.64/ER)
$12.22 41-60%- 41-60%-
121,400 | 1/1/15 | Hat fee /par.cel $146.64/parcel 2,500.00 $14.66/ERU $175.92/ERU
61-80%- 61-80%-
$17.11/ERU $205.32/ER)
Kent 81%100%- 81%100%-
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$19.55/ERJ $234.60/ER)
>0-10% impervious >0-10% impervious
- $14.29/parcel -$171.50/parcel
10-20%- 10-20%- Runoff
2,079,967 $34.45/acre $413.38/acre mitigation
total; 20-45%- 20-45%- orweter
%4’000 121/20 Flt fee jsplad;fj $171.50/parcel | % impervious ﬂ;:éz/oifre igg/féi%/{fcre facility,_
unincorp $128.86/acre $1,546.40/acre 'Smuffi:;’e'c’g:st
orated 65%85%- 65%85%- share
$176.40/acre $2,116.79/acre
85% + 85% +
King County $219.91acre $2,638.96/acre
) 82,590 1/1/14 | Flat fee $16.22 $194.64/parcel 2,600.00 $16.22/ER) $194.64/ER)
Kirkland /parcel
>0-10% imperviousg >0-10% impervious
- $16.00/parcel -$191.98/parcel
10-20%- 10-20%-
$38.45/acre $461.45/acre
20-45%- 20-45%-
$16.00 o i . $77.34/acre $928.06/acre
12,750 1/1/16 | Hat fee Jparcel $191.98/parcel | % impervious 45%65%- 45%65%-
$149.34/acre $1,792.08/acre
65%85%- 65%85%-
$189.34/acre $2,272.07/acre
Lake Forest 85% + 85% +

Park

$248.01/acre

$2,976.114Acre
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>0-10% impervious >0-10% impervious
- $9.93/parcel - $119.20/parcel
10-20%- 10-20%-
$23.18/acre $278.15/acre
ELég./(/)lG 20-45%- 20-45%-
) $9.93 o i . $48.02/acre $576.19/acre
24,230 ;necreeallr Flat fee fparcel $119.20/parcel | % impervious 45%65%. A5%65%-
e :fr) $92.72/acre $1,112.63/acre
y 65%85%- 65%85%-
$117.55/acre $1,410.63/acre
Maple 85% + 85% +
Valley $153.98/acre $1,847.75/acre
Medina 3,055 No stormwater utility
$15.94
Mercer 23,310 1/1/16 | Fht fee $191.28/parcel 3,471.00 $15.94/ERJ $191.28/ER)
/parcel
Island
$15.50/ER for all | $186.00/ERU for all
$15.50 developed and developed and
7,265 6/4/07 | 2,800.00 JERJ $186.00/ER 2,800.00 $5.10 flat for all $16.20flat for all
undeveloped undeveloped
Milton
>0-10% imperviousg >0-10% impervious
- $16.29/parcel - $195.48/parcel
10-20%- 10-20%-
$38.00/acre $456.00/acre
20-45%- 20-45%-
$13.28 o i . $78.72/acre $944.64/acre
10,850 1/1/15 | Hat fee fparcel $159.36/parcel | % impervious 45%65%. A5%65%-
$152.01/acre $1,824.12/acre
65%85%- 65%85%-
$192.73/acre $2,312.76/acre
85% + 85% +
Newcastle $252.45/acre $3,029.40/acre
Normandy | 6375 | 1/1/10 | Ratfee | S28:00 | 192 0osparcel | 3,100.00 $16.00/ERU $192.00/ERU
Park /parcel
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North Bend | 6280 5/1/01 | 2,920 $9.86/ERU | $118.32/ERU | 2,920 $9.86/ERU $118.32/ERU
igifzhjg the first $195.84 for the first
$5 87pfor éll other ERU plus:
EF\;US for $70.44 for all other
. . ERUs for properties .
properties with . Discount for
$13.25 approved with approved approved
6,830 4/1/14 | 2,500.00 /ERLJ $159.00/ERU 2,500.00 Stormwater stormwater Stormwater
facilities; facilities; facilit
’ $195.84 for all y
$16.32 for all other ERUSG
other ERUs for . .
. . properties without
properties without approved facilities
Pacific approved facilities. PP '
>0-29%
impervious | >0-29%
surface: impervious
$16.56 surface:
IERU $198.72/ERU o . o .
iéos/igo/ . %(}/842; . $16.56/ERU $198.72/ERU offered for
$19°87 . $23‘; p 4"' 30%39%: $18.22 | 30%39%: $218.64 flow control
) . 40%49%: $19.87 | 40%49%: $238.44 and treatment
57,700 1/1/07 | 2,000.00 | 509%59%: 509%59%: 2,000.00 .
i) H 1 0 0 . 0 0 .
$21.53 $258.36 500/0590/0: $21.53 500/0590/0: $258.36 func_tlon, based
60%69%: 60%69%: 60%69%: $23.18 | 60%69%: $278.16 on size of
$23.18 ’ $278.16 ’ 70%79%: $24.84 | 70%79%: $298.08 storm
, . B 80%89%: $26.50 | 80%89%: $318.00 retained/treate
70%79%: 70%79%: >90%: $28.15 >90%: $337.80 d
$24.84 $298.08 0 e . :
80%89%: 80%89%:
$26.50 $318.00
>90%: >90%: $337.80
Redmond $28.15
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805) g\(():g/es or less: 0.5 acres or less:
imeervigus 0%50% impervious;
$3§ 0o $407.88
51%80%' $49.17 51%80%: $590.04
>80%: $63 39' >80%: $760.68
$13.73 Greater tharp.5 | Creater than 0.5
98,404 1/1/16 | Hatfee ) $164.76/parcel | % impervious ) ‘ acres:
/parcel acres: %50%:
0%50%: 09%50%:
$67 98/écre $815.76/acre
£1.80%: 51-80%:
$08 28/écre $1,179.36/acre
>80%' >80%:
Renton $126 .78/acre $1,521.36/acre
v -
?gf?g;}rn;igfous >0-10% impervious
1020'%_ P - $213.96/parcel
0/-
$41.58/acre 10-20%
20-45%- $498.96/acre
0/-
$17.83 . . $86.17/acre 20-45%
49,260 1/1/16 | Hat fee fparcel $213.96/parcel | % impervious 45%65%- $1,034.04/acre
0, 0/y-
$164.50/acre 45%665%
65%85%- $1,974.00/acre
0, 0/-
$210.33/acre 65%85%
850 + $2,523.96/acre
SR $275.75/acre 85% + $3,309/acre
>0-10% impervious >0-10% impervious
- $6.68/acre - $80.20/acre
10-20%- 10-20%-
$22.75/acre $273.00/acre
11/15 20-45%- 20-45%-
Pty $11.18 . . $47.12/acre $565.44/acre
27,620 'i';]crease Hat fee fparcel $134.15/parcel | % impervious A5%65%. 45%65%-
2017) $91.00/acre $1,091.98/acre
65%85%- 65%85%-
$115.43/acre $1,385.20/acre
85% + 85% +
SeaTac $151.21/acre $1,814.57/acre
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Reqular: Regular:
guar. .| 0-15% impervious:
0-15% impervious: $31.20/ERU
<2000 sq $2.60/ERU 16fV. 350
ft: $10.32 16%35% ol $48.48
20002999 | <2000 sq ft: impervious: $4.04 361065% im.ervic.JuS'
sq ft: $123.84 36-65% $70.08 P :
$17.24 20002999 sq ft: impervious: $5.89 6655‘V impervious:
Square 30004999 | $206.88 66-85% $93 600 P '
sq ft: 30004999 sq ft: impervious: $7.80 no
640,500 1/1/16 {ﬁezmous $23.89 $286.68 1,000.00 86-100% i8n?le0r?/ié)us. LID
P 50006999 | 50006999 sdft: impervious: $9.37 $1F1’2 an
sq ft: $390.00 LID: LID- ‘
$32.50 70009999 sq ft: 0-15% 0_15'%
70009999 | $491.40 impervious:$1.55 | . _—
. impervious:$18.60
sq ft: 16%35%
) . 16%35%
$40.95 impervious: $3.19 | o
impervious: $38.28
36-65% o -
impendous: $4.77 36-65% impervious:
Seattle T $57.24
>0%10% >0%10%
impervious- impervious-
$1264/parcel $151.67parcel
10%20%- 10%20%-
$29.36/acre $352.32/acre raingarden and
$12.64 20%45%- 20%45%- congervation
55,174 1/1/16 | Flat fee ) ar.cel $151.67/parcel | % impervious $60.65/acre $727.80/acre landscain
P 45%65%- 45%65%- obato ping
$117.62/acre $1,411.44/acre
65%85%- 65%85%-
$149.01/acre $1,788.12/acre
85% + 85% <
Shoreline $195.19/acre $2,342.28/acre
Skykomish | 200 No stormwater utility
$19.36
Snoqualmie 12,130 1/1/16 | 2,600.00 JERU $232.32/ERU 2,600.00 $19.36/ERU $232.32/ERU
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Natural: Natural-
i;?é%f/{)acre $196.28/acre
imDervious- 0%20% impervious
P - $426.76/acre
$35.56/acre OB
21%50%- 21%650%
$11.83 . . $782.20/acre
19,210 1/1/16 | Hat fee $141.96/parcel | % impervious $65.18/acre
/parcel 51%70%-
51%70%-
$1,167.18/acre
$97.27/acre
71%85%-
71%85%-
$1,406.12/acre
$117.18/acre
85%100%-
85%100% $1,640.26/acre
Tukwila $136.69/acre T
>0-10% impervious >0-10% impervious
- $7.26/parcel - $87.12/parcel
10-20%- 10-20%-
$16.95/acre $203.40/acre
20-45%- 20-45%-
$7.26 o i . $35.10/acre $421.20/acre
11,240 1/1/14 | Hat fee fparcel $87.12/parcel % impervious 45%65%. A5%65%-
$67.78/acre $813.36/acre
65%85%- 65%85%-
$85.94/acre $1,031.28/acre
85% < 85% <
Woodinville $112.57/acre $1,350.84/acre
Hat fee
(for $13.10 Flat fee for all
Yarrow 1,015 1/1/13 developed | /parcel $157.20/parcel developed parcels $13.10/parcel $157.20/parcel
Point parcels)
Notes:

ERU = equivalemesidential unit (sometimes referred to as ESU, equivalent service unit)
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Appendix 2 Tree regulations in King County jurisdictions

City: Algona

Year of most recent tree ordinance updatenis

Tree City USA (year Joinedya

Permit is required for tree removal in these

conditions:

1 On a public rigtaofAway

9 In a critical area

1 A permit may be issued only when the treenstitutes a fire, safety
and/or health hazard as defined in this chapter

Grading and clearing requirementsot found
Seasonal restrictionsiot found

Landscaping requirements:

1 1 tree at least 6 feet tall every 100 square feet or less

1 Parking:

1 1 treeevery 200 square feet in landscaped parking areas

Right of way limitations:
9 Permit required to cut trees in ROW

Protection of trees during construction:
1 Marking clearing limits around buffers and trees is required befor
land disturbing activities.

Pruning requirements:

9 Tree cutting shall be limited to pruning and crown thinning. Wher
pruning or crown thinning is not sufficient to address the hazard,
trees should be removed or converted to wildlife snags.

Tree protection

Definition of significanttrees:

Heritage trees are specifically protectedid

1 Evergreen: diameter of 6"+ at 4' above grade
1 Deciduous: diameter of 4"+ at 4' above grade

Tree retention incentives:
not found

Protection of significant trees:
1 Pathways through wetlands shouddoid significant trees.

Tree replacement requirements:

9 2:1 if planting evergreens over 6' or deciduous with 1" diameter g
breast height

9 5:1 if planting seedlings

Comments:
High groundwater limits successful establishment of planted trees

City: Auburn
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Year of most recent tree ordinance updatenos Tree City USA (year Joinedpo3

Permit is required for tree removal in these Grading and clearing requirements:
conditions: 1 A dry rock wall or well is required around trees if altering grade w
endanger the viability of a tree. The diameter of this wall or well

1 Permit required for all removal except: )
must be capale of protecting the tree.

1 Removal of dead or diseased trees _ d
1 Removahssociated with continuous agricultural uses Pruning requirements:
1 Removal of up to six trees per lot/acre within anyrh2nth period | Pruning which results in the removal of at least half of the live crow
1 Removal for the construction and maintenance of public facilities| Will be considered tree removal.

1 Ramoval in emergencies (immediate danger to lifedperty) Allowable Pruning:
1 Routine landscape aintenance and minor repair 1 Removal of dead wood and diseased, crowded, and weakly atta
1 Removal consistent with an approved surface mining permit. trunks andbranches that create a hazard toroperty and citizens;

1 Removal in residential zones that endangers a permanent struct| T Providing adequate clearance and visibility for safe use of parkin
stalls, travel ways and walkwayor the passage of personghicles;

1 Eliminating traffic sign visibility obstructions;
Landscaping requirements: 1 Providing adquate visibility for security patrols;
1 Repairing split trees/limbt save a tree and its appearance;
1 Removing/severing tree rootsausing damage to property;
1 Providing visibility for merchant signs and increasing parking lot
lighting only wien the aesthécs of the treewill not be reduced.
1 Tree topping is prohibited:
1 Branches interfering with utility lines;
1 Significant canopy dieback has occurred;
Storm damage or prior incorrect pruning requires correction.

1 Tree spacingvithin the perimeter planters along streets and
abutting residential property shall be planted no further apart on
center than the mature diameter of the proposed species.

1 All required planting areas shall be covered with a mixture of treg
shrubs, and grundcover plants.

1 Required visual screens shall contain evergreen trees or tall shry
a minimum of six feet in height at the time of planting, which will
provide a 100 percent sigitbscuring screen within three years
from the time of planting is requids or a combination of evergreer| Right of way limitations:
trees or deciduous trees, planted 20 feet on center with no more |  An Urban Tree Boardsked with improving street trees and trees
than 30 percent being deciduous and backed by a 100 percents| parks and right®f-way.
obscuring fence. No trees or shrubs shall be planted in or removed frights-of-way

Parking lots 13 stalls or more: Trees shall be provided at the rate o| without permission from the city engineer.

minimum of one per planter and/or one per 100 square feet of —
planter. Seasonal restrictions:

The city engineer shall determine the tirframe when the land
disturbing activity shall commence, when the project is to be
completed, designated haul routes, seasonal and weather restrictig
and hours of operation.

Protection of trees during construction:

1 All significant trees that are to betained must be protected during construction by installation of a protective barricade or fence. This
require preliminary identification of the proposed area of disturbance for staff inspection and approval, then instalfatiprotective
barricade or fence before major excavation with heavy equipment begins.

1 A dry rock wall or well is required around trees if altering grade will endanger the viability of a tree. The diametewalltbi well must be
capable of protecting the tree.

1 Areas devatd to driveways, curb cuts, and sight distance requirements, utilities and storm drainage facilities may be exemptedfrom t
requirement.

1 No construction activities shall take place within the dripline of a tree to be retained without extra precausioescenmended by a certified
arborist. The applicant may install impervious or compactable surface within the area defined by the dripline when & qubdfist
determines that such activities will not endanger the tree or trees.

Tree protection

Definition of significant trees: Heritage trees are specifically protectedid
1 Evergreen: 6"+ diameter at 4' above grade
1 Deciduous: 4"+ diameter at 4' above grade.

Tree retention incentives:

9 Alders and cottonwoods are excluded from this definition. not found

Protection of significant trees: Tree replacement requirements:

1 In the required perimeter landscaping area, applicants shall retai| f Planting size: Aminimumef®p ¢ RO K |G GKS
all significant trees. Evergreen treea minimum of4d-c @ height at thetime of planting

1 Areas devoted to driveways, curb cuts, and sight distance 1 1.5:1 for replacement in required landscaping
requirements, utilities and storm drainage facilities may be 9 2:1 for replacement due to excessive pruning
exempted from this requirement. 1 The plants shall be of the same or similar species to those plantg

1 The planning director may authorize modification of the landscag  being replaced.
requirements.
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City: Beaux Arts

Year of most recent tree ordinance updatenis

Tree City USA (year Joinedya

Permit is required for tree removal in these
conditions:
1 Required for the removal of any protected tree.

1 All property owners shall be allowed to remove any protected tre
located within the building footprinof a proposed building

Grading and clearing requirementsot found
Landscaping reguements: not found
Pruning requirementshot found

Seasonal restrictionsiot found

associated with a building permit, including those tree(s) outside
the footprint which would become hazardous by the construction
the permitted building.
1 All property owners shall be allowed to remove up to 20 percent
the protected tree units on their lot within any 32onth period.
Tl T NR2dza GNBES& I NB SESYLI H
minimum, one protected tree may be removed per eachni@nth

period.

Right of way limitations:

1 Removal or intentional destruction of any tree in the rigiftway
without the prior approval of the council is strictly prohibited.

Protection of trees during construction:

1 All protected trees on a construction site, on the adjacent and otherwise affected town-offitay, and on adjacent properties impacted K
site development or construction must be protected during construction.

1 The property owner shall submit a report prepared by a qualified professional that evaluates the protected trees ontkgéegdjacent and
otherwise affected town right®f-way, and adjacent properties and establishes tree protection requirements.

1 The equirement for a report may be waived by the town when requested by the project owner and approved by the town arborigtis/hg¢
determined that the scope of the proposed construction project will not likely impact protected trees. Any necessary teegqro
requirements deemed appropriate by the town arborist must be included on the permit documents prior to permit approval.

1 A stop work order will be issued by the building official if site tree protection guidelines are not followed.

Tree protection

Definition of significant trees:

Heritage trees are specifically protect@des

1 Any living coniferous, evergreen, madrone, oak, or big leaf maplg
tree having a diameter 1236"; or any tree planted as mitigation.
9 Greater than 36" diameter is a landmark tree.

Tree retention incentives:
not found

Protection of significant trees:

1 A landmark tree or significant tree may only be removed if:

1 The tree is determined to be hazardous

1 The tree is within the footprint of a proposed building for which a
buildingpermit has been issued

9 The tree would become hazardous by the construction of the
permitted building

9 The removal complies with the 208nitation

Tree replacement requirements:

1 Whenever a protected tree will be legally removed pursuant to a
valid tree renoval permit, the applicant shall demonstrate that,
after the removal of the tree(s), the lot will meet the 20% limitatio
Should the lot fail to meet this requirement, the applicant must
provide a tree mitigation plan.

1 Planting size: Mitigation trees shak a minimum of 8' tall, have a
full, welkdeveloped crown of foliage, and count as a minimum of
one tree unit.

I Mitigation requirements must be met within six months of the tre
removal. In the case of concurrent new construction, mitigation
requirementsmust be met before final inspection. Trees planted 4
mitigation must be maintained with adequate water and care to
survive a threeyear warranty period or be replaced.

1 Mitigation trees are protected trees.

1 Mitigation trees shall be one of the protectecke species, or other
native tree, as agreed upon by the town.
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City: Bellevue

Year of most recent tree ordinance updatenos

Tree City USA (year Joined)91

Permit is required for tree removal in these

conditions:

1 Tree removal results in 1,000 sg. ftof ground disturbance

1 In a critical area or buffer.

1 In a native growth protection area or a retained vegetation area.
fhy GKS OAaGeQa NARAIKG 2F 41 @&

1 In Bridle Trails

Grading and clearing requirements:

9 For landscapinglans submitted with Clearing and Grading Permi
detailed irrigation plans are required.

1 A clearing and grading permit must be obtained from the City pri
to the removal of any significant tree from any lot in thd Rand
Use District in the Bridle Tita Subarea.

Landscaping requirements:

9 Type I:
- Two rows of evergreen trees, a minimumoof height and
planted at intervals of no greater than siof center. The trees mus
be backed by a sigltbscuring fence, a minimum of five feet high
the required width of the planty 3 | NBI Ydza G oS
- Alternatively, the trees and shrubs may be planted on an earthe
berm atleasm p Q ahdaR Sverage qf Bigh along its midline.

Right of way limitationsExcept to abate a nuisaa, no person
shall damage, destroy or mutilate any tree, shrub or plant in a publ
parking strip or any other public place, or attach or place any rope
wire, sign, poster, handbill or other thing on any tree growing in a
public place, or cause or peinany wire charged with electricity to
come in contact with any such tree, or allow any gaseous, liquid or
solid substance which is harmful to such trees to come in contact
their roots or leaves.

1 Type llEvergreen and deciduous trees, with no more than 30%
0SAy3 RSOARdz2dzAY | YAYAYdzy 27
y2 3INBFGSNI Ky wnQ 2y OSyiSN

1 Type lliEvergreen and deciduous trees, with no more than 50%

Protection of trees during construction:

9 Theapplicant shall utilize tree protection techniques approved by
the Director during land alteration and construction in order to
provide for the continual healthy life of retained significant trees.

0SAy3 RSOARdz2dzaX || YAYAYdzy 27
y 2 3INBI (S Nénigrkunlgss shartér scegns &¥e required
1 Type IV: Trees are permitted if the trunk is brandhNBS S 6 St
height.
1 ParkingEach area of landscaping must contain at least 100 sq. ff

Pruning requirements:

9 "Clearing" includes disturbance oter 1,000 square feet at grade
due to removal or pruning of trees;

1 Topping of street trees and other pruning that does not conform
industry standards is a civil violation

FNBF FyR Ydzad oS | d €SI adiclen Q
2PSNKFy3Id ¢KS FNBIF Ydzad O2ydal
KSAIKG FYR 6AGK | YAYAYdzy &Ald

100% of the trees proposed for the parking area may be deciduqg

Seasonal restrictionsrom Oct. 1st through Ap80th, clearing
and grading activities may only be authorized by the city Hazlen
runoff will be prevented from leaving the site through compliance.

Tree protection

Protection of significant trees:

1 Landscape requirements can be alteredrtorease retention of
significant trees and naturally occurring undergrowth.

1 In Subdivisions, Short Subdivisions, Planned Unit Development,

Definition of significant trees:

Any tree with 8"+ eight diameter at 4' aboegisting grade.
Significant alder and cottonwood trees are discounted by 0.5 (diam
inches) in tree calculations.

Change in Lot Coverage, or Change in Parking and Circulation (

Heritage trees are specifically protectedid

Downtown):
- 100% In the required perimeter landgung area
- 15% of diameter inches in areas of the site other than the requi
perimeter landscaping area.
- 30% on total site area.
9 Bridle Trails subarea:
- 100% in the first 20' adjacent to property lines.
- 25% of the cumulative diameter inches cdiging significant trees

Tree retention incentives:

1 If the landscape plan incorporates the retention of signifidaees
above requirements, the Director may approve a reduction of up
10 percent of the required number of parking spaces if adequate|
parking will remain on the subject property, and if land area for t
required number of spaces remains available faufe
development on the subject property.

must be retained in addition to the perimeter requirements
1 Single Family:
- 30% of the diameter inches
1 Significant tree priorities:
- Healthy significant trees over 60 feet in height;
- Significant trees which form a continuocanopy;
- Significant trees which contribute to the character of the
environment, and do not constitute a safety hazard;
- Significant trees which provide winter wind protection or summe
shade;
- Groups of significant trees which creaa distinctive skiiie
- Significant trees in areas of steep slopes or adjacent to
watercourses or wetlands.
-Significant trees located within the first 20 feet adjacent to a
property line.

Tree replacement requirements:
9 1:1-in Bridle Hills Subarea lots with eight or fewer significant treg
9 Trees must be a minimum of six feet in height at planting.

1 Modification of significant tree regulationgeeds to incorporate the
retention or replacement of significant trees equal in equivalent
diameter inches or incorporates the increased retention or
replacement of significant trees and naturally occurring
undergrowth to what would otherwise be required.
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City: Black Diamond

Year of most recent tree ordinance updatenii

Tree City USA (year Joinedya

Permit is required for tree removal in these

conditions:

1 Required for the removal of significant trees except for:

1 Emergency removal ¢fazard trees necessary to remedy an
imminent threat to persons or property;

1 Removal within or adjacent to public righté-way or easements, at

Right of way limitationsmnot found
Seasonal restrictionsiot found

the direction of the city, for the protection of the public safety.

1 Removal of Obviously Dead or Diseased Trees.

1 Removal of 6 or fewer significant trees under 16" dbh by the own
during thirty-six consecutive months, as long as 2 significant tree
remain.

1 Christmas trees or commercial landscaping materials.

1 Harvesting with a Class Il or Class Il or Class IV VeBESR
practices permit.

Grading and clearing requirements:

9 The grade shall not be changed nor shall impervious surface be
installed within five feet of the drip line of heritage treasd
significant trees to be preserved.

Landscaping requirements:

Parking:

1 All parking areas for mulfamily and norresidential uses shall
include a minimunt Wide perimeter of landscaping, including
trees, planted at no more than pirfervals.

1 The interior of all parking lots with2+stalls shall include landscap
islands comprising not less tha0%in area of the total parking lot
exclusive of required perimeter landscaping. Individual islands sk
not be less thari50 sq. f. in area and nbseparated by more than
M H im @ny direction from another island. Landscaping of these
islands shall consist of trees, shrubs and groundcovers.

Pruning requirements:

1 Pruning and maintenance of heritage trees and significant trees
shall be consistent withest management practices in the field of
arboriculture and further the longerm health of the tree.

1 Pruning shall mean the selective removal of portions of brancheg
from a tree so as to modify the tree(s) shape or profile or alter th
tree's appearance

9 Heritage trees and significant shall not be topped. Topping is
defined as the severe cutting back of limbs to stubs larger than
three inches in diameter within the tree's crown to such a degree
as to remove the normal canopy and disfigure the tree.

Protection of trees during construction:

sedimentation.

to be preserved.

1 During land alteration and construction, these best management practices for tree protection (as set forth in the Bestismdgyactices
Guidebook for the Pacific Northwest published by Oregon State University@quired unless alternates are approved:

1 An area of prohibited disturbance, generally corresponding to the critical root zone, shall be identified prior to theacnsstage.

1 Tree protective fencing shall be a minimum of 4' high and be highlyeriSlgns must be posted on the fence reading "tree protection are

1 Trees to be retained shall be watered appropriately during and immediately after construction and shall be protected &iom a&nd

1 The grade shall not be changed noaklmpervious surface be installed within five feet of the drip line of heritage trees and significant t

9 Directional felling shall be used to avoid damaging any heritage trees or significant trees designated for protection.

Treeprotection

Definition of significant trees:

Heritage trees are specifically protected’2s

1 Any tree 6"+ dbh (diameter at breast height) except Black locust
Cottonwood, Native alder, Native willow, ahdmbardy poplar.

1 Any tree that is planted to fulfill requirements of this chapter shal
be considered significant, regardless of size or species.

Tree retention incentives:
not found

Protection of significant trees:

1 No person, corporation, agency or other entity shall remove any
significanttree, as defined in this chapter, without first obtaining a
tree removal permit pursuant to this chapter; provided that, a
permit shall not be required for situations specifically exempted K
this chapter.

1 All significant trees within any required perimetglanting area,
sensitive area, wetland, buffer, designated primary or secondary
open space, or native growth protection area shall be retained,
except for driveways, lanes, or streets necessary for access as
approved by the city.

1 In all other areas, stimprovement design should integrate
significant trees into required landscaping.

Tree replacement requirements:
9 Each tree removal permit shall require a tree replacement plan.
9 1:1 for each significant tree removed (except for relocated trees)
1 Plantingrequirements:
- Native trees are preferred over namative trees;
- New trees shall meet or exceed current American Nursery and
Landscape Association or equivalent organization's standards fo|
nursery stock;
- New trees shall benarked andplanted in locaibns appropriate &
the species' growth habit and horticultural requirements;
- New trees must be located away fralamage pronareas
- Deciduous replacement trees shall be a minimunmab o €aliper,
evergreen trees shall be a minimumaf@ height;
- Trees shall be watered as necessary to ensure survival and grg
during their first two growing seasons after planting. Dead trees
shall be replaced within @lanting periogto ensure survival.
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City: Bothell

Year of most recent tree ordinancepdate: 2012

Tree City USA (year Joinedpoo

Permit is required for tree removal in these
conditions:

1 New development

1 Forest services

9 Critical areas

1 Public rightsof-way

Grading and clearing requirements:

1 A tree designated for retention shall nbave the soil grade altered
withinA G4 & RNX LJ A ¢f Bs trénkldwhickheliek is gfeatarp Q
unless an alternative tree retention method is approved by the c|

Landscaping requirements:

1 Type I: Two offset rows of coniferous trees at an averageispg of
10 feet.

1 Type ll:Trees planted at average spacing of 20 feet, max 30%
deciduous

1 Type llI: Trees planted at an average spacing of 25 feet, max 75
deciduous

1 Type IV: At least one deciduous tree for each 150 square feet of
landscaped area, average spacing of 30 feet

1 Type V: At least one tree for every 500 square feet of landscapin

1 Type VI: A mixture of coniferous trees which shall range from on
AAE TSSO Fd Ayadlttriazyo 58(
one and onehalf-inchcaliper at installation.

1 Parking lots: At least one interior landscape island for every 10
parking stalls shall be distributed throughout the parking lot; At

least one tree shall be provided in each landscape island penins!

Right of way limitations:

9 All deciduous and coniferous trees installed within traffic median
islands shall be selected from the Bothell boulevard median tree

1 Any public utility required to trim or remove trees shall ensure thg
their tree trimming activities protect thegpearance, integrity and
health of the trees, maintaining a tree trimming schedule to ensu
compliance with this provision.

Protection of trees during construction:

1 Protection techniques during construction are required, including but not limited tmfise air shovel to locate the root zone, fif@t-high
chainlink or plastimet fencing around tree driplines and/or root zones, tunneling instead of trenching, stump grinding instead of stump

pulling and routing of traffic to prevent excessive soil cactjon.

1 A disturbanceree area beyond the tree dripline shall be indicated. A tree designated for retention shall not have the soil gradendtleneq
its dripline or within 15' of its trunk, whichever is greater, unless an alternative tree retentidnadés submitted by a tree specialist
acceptable to the city, and said alternative method is approved by the city.

Pruning requirements:

9 Tree cutting shall be limited to pruning and crown thinning, unles
otherwise justified by a qualified professional.

1 Where pruning or crown thinning is not sufficient to address the
hazard, trees should be removed or converted to wildlife snags;

1 All vegetation cut (tree stems, branches, etc.) shall be left within
critical area or buffer unless removal is warrantagedo the
potential for disease, r@egetation by invasive species, or pest
transmittal to other healthy vegetation.

Seasonal restrictions:

9 Clearing shall be allowed only from May 1st to October 1st of ea
year.

9 The city may extend or shorten the dry sea®n a casdy-case
basis depending on actual weather conditions.

Tree protection

Definition of significant trees:Any tree 8"+ diameter at 4'
above grade (excluding alders and cottonwoods)

Heritage trees are specifically protectedd

Tree retentionincentives:

9 The community development director shall require a tree retention bond or other surety be submitted to the city of BodrelLite
retention of existing trees and plant material during construction. In the event any trees designateddity tteebe retained are removed,

the city shall have the option of enforcing any bond posted.

Protection of significant trees:

1 All significant trees located within any required perimeter
landscaping area which are not dead, dying, diseased, and do n
pose a significant safety hazard as determined by the community
development director shall be retained;

1 At least 10%f the total in diameter inches of the significant trees
on the subject property shall be retained,;

Tree replacement requirements:

q 2:1 for hazard trees removed.

1 3:1 for significant trees removed according to a tree retention pla
For each additional two inches of diameter over eight inches on {
dead, damaged or removed tree, one new tree shall be planted.

9 Replacement trees shall be specikat are native and indigenous t
the site and 1"+ dbh for deciduous trees and 6'+ in height for
evergreen trees as measured from the top of the root ball;
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City: Burien

Year of most recent tree ordinance updatenos Tree City USA (year Joinedpo1
Permit is required for tree removal in these Grading and clearing requirements:
conditions: 1 The applicant shall submit a tree retention plan concurrent with g

1 For undeveloped/vacant lots, tree removal is not allowed until tin| _ 9rading permit application. .
of development. 1 A rock well shall be constructed if the grade level around the treg

to be rased by more than one foot. The inside diameter of the we
shall be equal to the diameter of the dripline of the tree;

9 The grade level shall not be lowered within the drip line of the tre
or an area around the tree equal to 1' diameter for each inchex t
trunk diameter measured 4' above the ground, whichever is grea

1 For developed, private lots, tree removal and pruning require a
permit if the property is located within a critical area.

Right of way limitations:

1 No person shall perform pruning/removal in righftway without an
approved tree permit, with some exceptions.

Seasonal restrictionsiot found

Landscapingequirements: Pruning requirements:
1 Type I: At least 70% evergreen 9 T he owner of property adjacent to an improved or unimproved
1 Type lI: At least 50% deciduous and at least 30% evergreen rightof-6 I @ YI & LINHzyS GNBS&a gAlGKA
1 Type Ill and IV: At least 70% deciduous, ewsngs spaced no more| provided, that the best practices, policies, techniques and metho
i K I yapartp Q for pruning trees establised by the International Society of
1 Parking: Evergreen or canopype deciduous trees shall be providg Arboriculture are followed.
and distributed throughout the parking area at a rate of: 1 Crown topping is not permissible.

- One tree for every 10 parking stalls for a use requitandscape | 1 The city shall prepare and distribute educational materials
OFiS3az2NE / 2NJ5 06a4SS a4t NG SO describing best practices, policies, techniques, methods and
- One tree for every five parking stalls for a use requiring landscg  procedures for pruning trees.
categoryA or B
Protection of trees during construction:
1 No clearing shall be allowed on a site until approval of tree retention and landscape plans;
1 An area of prohibited disturbance, generally corresponding to the drip line of the significant tree shall be proteatgdcdustruction with a
temporary fivefoot-high chainlink or plastic net fence. The fencing shall be installed prior to issuance of development permits for the ¢
1 No impervious surfaces, fill, excavation, or storage of construction materials shaltiétpd within the area defined by such fencing;

Tree protection
Definition of significant trees:Evergreen: diameter of 8"+ | Protection of significant trees:

measured at 4' above grade 1 Significant trees shall be retained as follows:
Deciduous: diameter of 12"+ measured at 4' above grade 1 All significant trees on an undeveloped lot shall be retained.
Heritage trees are specificalMotected?No 9 Landscape category B0%of the significant trees located on the

site, excluding critical areas or their buffers.

9 Landscape category BO%of the significant trees located on the
site, excluding critical areas or their buffers.

9 Landscape categories C andbB%of the significant trees located on
the site, excluding critical areas or their buffers.

1 If significant trees were previously located inlased, forested
situation, an adequate area of smaller trees shall be retained or
replaced on the fringe of such significant trees;

1 A grouping of3+existing trees with canopies that touch or overlap
may be substituted for each required significant tr@eovided each
tree has a diameter of at least &vhen measuredi &bove grade;

Retained significant trees shall not include trees that are damaged

diseased, or safety hazards, unless deemed important wildlife hab

Tree replacement requirements:
1 When the required number of significant trees cannot be retaineq
the required number of significant trees that are removed shall b
replaced with:
-1:1 Transplanted significant trees
-1.5:1 New trees measing 3" caliper or more for every 1"
diameter of the removed significant tree
-2:1 New trees measuring less than 3"caliper for every one inch
diameter of the removed significant tree.

Tree retention incentives:
1 The width of required perimeter landsgzng may be reduced up to 25% where a development retains an additiof@bfl€ignificant trees or
an additional 10 significant trees per acre-site whichever is greater.
1 Each significant tree that is retained may be credited as two trees for compljtinghe retention requirements, provided it meets one or
more of the following criteria:
- The tree exceeds 60' in height, or 24" in diameter for evergreen trees or 30" for deciduous trees;
- The tree is located in a grouping of at least five trees wattopies that touch or overlap;
- The tree provides energy savings through winter wind protection or summer shading as a result of its location relatidegsbui
- The tree belongs to a unique or unusual species;
-Thei NBS A a f 2 Ofadyé&iical arkaloKraqyiredicyitiOal area buffer; and
-¢ KS (i NBrSredted ananiy identified as providing valuable wildlife habitat.
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City: Carnation

Year of most recent tree ordinance updatenio

Tree City USA (year Joinedya

Permit is required for tree removal in these
conditions:

9 In critical areas

Pruning requirementshot found

Seasonal restrictionsiot found

Grading and clearing requirements:

1 All required tree protection masures shown osite grading plan.

1 The city planner may allow construction limits or an alteration of
grades withn the root protection zoneif a certified arborissay
that construction will not reduce the lontgrm viability of the tree.

Landscaping requirements:

T Type A:
-1015' wide: AtleasINR ¢ 2 F (i NBaSimumadpdrdtionm
->15" wide: A minimum of tree at least 8' tall for every 150 sqt.f
arranged in a manner to obstruct views into the property.

1 Type B:
-<15" wide:Evergreen and/or deciduous trees at least @aliper &
4fromi KS N220 oFftf0Z &bikcOn®R | U
->15"wide: At last 1 tree per 300 sq. fof landscaped area;

i Type C:
-5Hp U ¢ ARSYoncentBr§niinintuih 2" watip@rtad' from
the root ball) that reeh a mature height of 26 n Q
->25" wide:At least one tree per 300 sd. bf landscaped area or
25Cseparation (on average).

1 Parking:
- Canopy trees should be utilized within parking areas.
- There shall be no more thang@arking spaces in a row without a
landscaping bed containingteee, shrubs and ground cover.
- At least ltree for every 6spacesxcluding required perimeter

Right of way limitations:

1 Street trees on all public streets shall be cut or pruned only by th
city of Carnation public works department, or under the sujsion
of, or with the approval of, the city of Carnation public works
department.

1 If required by this title or by the city of Carnation street and storm
sewer standards, or if the street to be newly created, widened or
improved is classified as a local @g or neighborhood access
roadway in the city of Carnation street and storm sewer standard
the developer shall either plant or retain sufficient trees so that
within the rightof-way there is for every thirty feet of street
frontage at least an averag# one deciduous tree of two inches
d.b.h. (diameter breast height) at the time of planting and with a
canopy that starts at least eight feet above finished grade and hg
will have when fully mature a trunk at least twelve inches in
diameter. Root defletors shall be provided for all street trees.
When trees are planted by the developer pursuant to this sectior|
the developer shall choose trees that meet the standards set fort
by the city of Carnation street and storm sewer system standard

Protectionof trees during construction:

1 All minimum required tree protection measures shall be shown on the landscape plan and the site grading plan.

9 All construction activities shall be prohibited within the root protection zone (determined by a certified ajlufresprotected tree.

9 The construction limit line for a structure, utility, or roadway shall be located no closer than the root protection zopeotécted tree.

9 No proposed structure, utility, or roadway shall be located in the root protection zowept where structures are raised above the ground.

9 Sidewalks and utilities may be located within the dripline of a protected tree, provided that construction methods ancisasad will result in
minimal disruption of the tree's roots, and that addimial measures for tree protection are used.

1 Prior to land disturbance, tree protection barriers shall completely surround the root protection zone of protected sigjiéea.

1 Tree protection barriers shall be a minimum of 4' high chain link or pofjestle laminar safety fencing or similar material, subject to approval by t
city planner. "Tree protection area" signs shall be posted visibly on all sides of the fenced areas.

9 Preventative Measures: Pruning of visible deadwood on protected tfemsijlizer application for stressed trees; Use of soil amendments and soil
aeration in tree protection areas; Mulching on dripline ares; and irrigation for tree roots during and immediately afteoctbors.

Tree protection

Definition of significanttrees:

Heritage trees are specifically protectedid

1 Any tree 12"+ caliper at 4.5' from the ground, except: Black Locul
Black cottonwood, Cottonwood, Native alder, Native willow, and
Lombardy poplar

Tree retention incentives:

9 Reduction of parking requirement to preserve significant trees.

1 If space that would otherwise be devoted to parking cannot be so us
because of tree requirements, the number of required spaces may b
reduced by up to a maximum of 15% of the required sgac

Protection of significant trees:
1 Sgnificant tree retention requirements by zoning:
- MU (not Tolt Avenue): 1 significant tree per 2,500 square feet
- MU (Tolt Avenue): No requirement
- UR5: 1 significant tree per 5,000 square feet
- UR7.5: Kignificant tree per 7,500 square feet
- UR10.8: 2 significant tree per 10,800 square feet
- SR12.5: 2 significant tree per 12,500 square feet
- MFR: 1 tree per 2,500 square feet
- CBD No requirement
- SC No requirement
- HC: 8 significant trees per ac3do 1
- PU: 1 significant tree per 5,000 sg. ft. where PU abuts R
- PR: 8 trees per acre for parks or areas of parks with passive recreg

uses (not active ie. baseball fields).

Tree replaoement requirements:
1 Significant tree required replacement rasi by zoning code:
- MU (not Tolt Avenue): 1to 1
-UR5:2to 1
-UR75:3t01
-UR10.8:3to 1
-SR12.5:3t01
-MFR:1to 1
- CBD: no requirement
- SC: no requirement
-HC3to1l
- PU: no requirement
- PR: no requirement
- Replacement trees shall ber@nimum of 2" caliper for deciduous
trees and 6' minimum height for evergreen trees.
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City: Clyde Hill

Year of most recent tree ordinance updatenis

Tree City USA (year Joined)93

Permit is required for tree removal in these

conditions:
1 In view dispute cases
1 In public rightsof-way

Grading and clearing requirementsot found
Protection of trees during constructioriot found
Seasonal restrictionsiot found

Landscaping requirements:

1 As owners of trees, residents in the city of CliAié should make
every effort to recognize the zone in which they live according to
GKS /AGAT SyQa DdzARS (2 ! NbBlYy
Hill and plant and maintain appropriate species of trees that will
preserve views as described in theitu

Pruningrequirements:

1 If a significant amount of pruning is required, where over a quarf
to a third of a tree canopy is removed, the tree has outgrown its
place and replacement of the tree is suggested.

1 Topping, or making a heading cut on the trunk or maj@nches is
not an acceptable way to reduce the crown of a tree.

Right of way limitations:

1 A tree board is responsible for trees in riglafsway.

1 Trees or shrubs may be planted on planting strips by the owner ¢
property adjacent to the rightf-way meeting these specs:

9 Trees on acceptable planting list in thehtigof-way, which do not
have aggressive root systems which could cause damage to stre
sidewalks and underground utilities.

1 All costs of planting, pruning and maintenance of any trees and/c
shrubs shall be the responsibility of the abutting propertynew

1 Only plant in those areas approved by the city as allowing a clea|
line of sight for traffic in intersections and driveways.

9 Public Nuisance. Any street tree or shrub planted in violation of t
chapter is declared to be a public nuisance,

1

Tree protection

Definition of significant trees:not found

Heritage trees are specifically protected/2s

Tree retention incentives:
9 not found

Protection of significant trees:
1 not found

Tree replacement requirements:

9 Tree removal as approved during view disputes may be
accompanied by replacement plantings or appropriate plant
materials to restore the maximum level of benefits lost due to tre
removal. The replacement tree shall beosen by the tree owner
from a list of trees established by the city which will be less likely]
cause a reoccurrence of the unreasonable obstruction.

Comments:

1 City of Clyde Hill has a formal mediation program to resolve view disputes.
1 Chapterl5.10.090 allows city staff to require tree retention to promote low impact development on a case by case basis.

There are substantial recommendations in the Citizen's Gui
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City: Covington

Year of most recent tree ordinance updatenio

Tree City USA (year Joinedpo2

Permit is required for tree removal in these

conditions:

1 On any residentially zoned parcel of lan@ &cres in size whidias
>20significant trees and is undeveloped or to be subdivided.

1 On any parcel of land 2+ acr@s size which contains 20 significant
trees and is undeveloped or to be subdivided.

9 In critical areas

Grading and clearing requirements:

1 Major tree clearing permitgvolve removal of trees, clearing and
grading d land on 2+ acre sites with trees, sheaj or ground cover.

1 For all grading permits, tree retention plans are required.

9 Aprotectedtree shall not have the soil grade altered within its
critical root zone or withirt € its trunk, whichever is greater.

Landscaping requirements:

T Type I:
- Amix of primarilyevergreen trees and shrubs spadédoughout

Right of way limitations:
1 For all development, trees shall be planted at theeraf 1 tree for
S @ S NBf frantag@ along all public/private streets;

the landscape strip and spaced to form a continuous screen;
- 70-90%evergreen trees;

T Type ll:
- A mix of evergreen and deciduous tres®d shrubs spaced
throughout the landscape strip spaced to create a filtered screen
- At least 506deciduous trees and at least 308¢ergreen trees;

1 Type lll:
- A mix ofevergreen and deciduous trees spatbtbughout the

Pruning requirements:

1 No topping of trees is allowed as part of aegulated activity.
The Director shall prepare and distribute educational materials
describing any required, recommended, or accepted tree mainteng
and tree care standards for any tree tracts, preservation or
enhancement trees, or replacement trees teipd under this chapter
and any best pruning practices, policies, techniques, and procedur
for any trees required under this chapter.

landscape stripspaced to createontinuous canop;
- At least 70%leciduous trees;

Seasonal restrictiongiot found

Protection of trees during construction:

1 Anarea of prohibited disturbancegénerally the criticaloot zone of a significant treeshall be identified during the construction stage, and
temporary fencing shall be estasitied prior to any tree clearingfading andremain throughout construction. If any sign of disturbance is
observed by the City within the tree protection area, a stop work order may be issugdamections are made amtbhmage is restored.

1 No impervious surfaces, fill, excavation, or storage of construction matarafsermitted within tree protection zomes.

1 A tree designated for preservation shall not have the soil grade altered within its critical root zone or within sixteegtok, whichever is
greater. The grade may be lowered if a certified arborist with the concurrence of the Director de¢srthamimpact of lowering the grade
within the area described in this subsection will not adversely affect the health of the tree;

Tree protection

Protection of significant trees:

Definition of significant trees:Any healthy tree of 6"+ dbh.

1 For all residential zoned lands on sites greater than one acre in size
1 When subdivided, if at least 20 significant trees exist on the site prio

Heritage trees are specifically protected/2s

subdivision, trees shall be preserved in tree tract(s) and subject to a
preservation plan, prepared by a certified arborist, landscape archite
or forester, and approved gsart of a minor tree removal permit or a
major tree clearing permit. As many significant trees as practical sha
preserved and identified in the required tree preservation plan.

1 When proposed for development, redevelopment, construction or
demolition, if at least 20 significant trees exist on the site prior to
development, trees outside of any proposed building footprint or

Tree retention incentives:

9 A one percent reduction in the percent requirements for land
devoted to tree tracts may be granted if the required tree tract
contains at least 10 native coniferous trees gredhem 12" dbh.
Such trees must be documented as healthy and likely to resist
Gof26R26yaé AY | SAYR &0G2N¥Y 9§
tree plans submitted with any subdivision or development
application.

partially exempted tree removal area shall be preserved and protec
with a tree conservation easement filed with the County.

9 Minimum tree tract size by lot size:

1 - 1-5 acres 5% of total land, minimum size of 2,178 square feet.

1 - 5-30 acres 7% of total land, minimum size of 7,000 square feet.

1 - 30+ acres 9% of total land, minimum size of 15,000 square feet.

1 -Or alternative tee canopy plan as approved.

1-¢KS GNBS GNIOG 2N SIFHaSySyda o2d
critical root zone of any trees to be protected and preserved within th
tract or easement. Locations of tracts are prioritized in code.

1 For all commercial anithdustrial sites greater than 2acres in size:
- A tree enhancement plan is required which combines preservation
existing trees and tree replanting that will best provide tree
enhancement within and/or surrounding any proposed commercial a|
industrialdevelopment. Up to 15% of the existing significant trees on
site prior to development should be retained within the tree
enhancement plan, or they shall be replanted ata 2 to 1 ratio.

Tree replacement requirements:

9 2:1- Anyresidential site>1acre in size, or commercial/industrial
site greater than two acres in size, shall be required to suppleme
any existing significant trees with new plantings of trees up to the
required significant tree minimum.

1 Tree species for newde plantings shall be selected from a list of
Pacific Northwest native trees published by thiy.At least 60%
must be coniferous. All trees shall be at least 2" in caliper.

9 Replanting of trees to bring a tree tract up to the 20 treeimium
shall be at ratio of 2 to Ifor the deficient number of significant
trees less than the required 20 tree minimum.
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City: Des Moines

Year of most recent tree ordinance updateni4

Tree City USA (year Joinedya

Permit is required for tree removah these

conditions:

1 Trees located within a critical area or shoreline area, or associatg
buffers;

1 Trees located within a required landscaping area;

1 Trees located on a private developed, partially developed, or
undeveloped lot where the total area to fdeared is 2,000 sq ft or
greater;

1 Trees located on Ciywned property;

1 Trees located on City riglaf-way.

Grading and clearing requirements:

1 Removal, cutting, or pruning of trees that results in a total area o
disturbance greater than 2,000 sd. $hdl be reviewed in
accordance with the land clearing, grading, and filling provisions

Landscaping requirements:
1 Parking:1 tree for every 50 sqt.fof parking

Right of way limitations:
9 Pruning may not remove more than 2520F |
rights-of-way.

GNBSQa

Protection of trees during construction:

phosphate or potash.

1 Clearing and grading shall take place outside the drip line of those trees to be retained; provided, that the Planning,aBwilBublic Worksg
Department may apprav hand clearing within the drip line if it can be demonstrated that such grading can occur without damaging the
1 If the roots are damaged, the Planning, Building and Public Works Department may require restoration measures such lisatienagp

Pruning requirements:

1 In critical areas, tree pruning shall conform to the International
Society of Arboriculture standards or other standards approved K
the DNR and/or Ecology.

Seasonal restrictions:

1 Tree cutting is prohibiteevithin geologically hazardous areas or
protected slope areas between October 1 and April 1 unkes
waiver has been granted or the cutting is necessary due to an
emergency situation involving immediate dangetife or property.

Tree protection

Definition of significant trees:

Heritage trees are specifically protectedid

1 Evergreen: diameter of 6"+ at 54" above the ground
9 Deciduous: diameter of 8"+ at 54" above the ground (excluding
alders, European ashes, cottonwoods, and willows)

Tree retertion incentives:
not found

Protection of significant trees:

1 Significant trees shall be retained to the extent feasible within
landscape areas. The Planning, Building and Public Works
Department shall designate trees to be retained prior to issuance
aland clearing, grading, and filling permit.

Tree replacement requirements:

1 3:1 for any tree identified to be retained that is removed, destroy
or damaged.

1 5:1 for any tree identified to be retained that is destroyed or
damaged during construction.

9 Replaement trees shall be a minimum size of 8' in height for
evergreen trees, and 2" in caliper for deciduous.

9 These trees shall be provided in addition to any street trees
required.

Lay of the Land Report: @me-ground realities in King County

Page86



City: Duvall

Year of most recent tree ordinance updateno7 Tree City USA (year Joinedpo2
Permit is required for tree removal in these Grading and clearingequirements:
conditions: 9 All minimum required tree protection measures shall be shown o

1 In native growth protection areas the tree plan and the site grading plan.

9 In critical area
9 Shown on an approved tree plan as to be retained
1 The last one or two trees on the lot

Right of way limitations: Pruning requirements:
1 Street trees shall be planted along roadway corridors and street | I Protected trees shall not be topped.

frontages 2540 feet on center, depending dree type. 1 Pruning and maintenance of protected trees shall be consistent
Seasonatestrictions: not found best management practices in the field of arboriculture and furth

the longterm health of the tree.

Landscaping requirements:
1 Type I:
- Bvergreen trees at least 6' tall at planting, and evergreen shrubs providing an 80%6lssghting screen at planting;
- Or a combination ofrees and shrubs (both 60% evergreen/40% decidubadjed by 100% sighibscuringwall or fence.
-[ FYyRa O LiSr IgssiiNgidiial treepeQuired for every 18 nd&pending on the type of tree proposed.
- Landscape strip§ m1p Iree for every 150 sq..ft
1 Type II:
- Planting shall include a minimuaf 60% evergreen trees and evergreen shrubs. The widthgéadrally be at least-b1 p Q
-[ Py Ra O Li%r IgssiiNGidiiaTresspequired maverage of 2@ nof center depending on the type of tree proposed.
- Landscape strip§ m1p IGree for evey 300 sq.tf

1 Parking:

- All parking lotshall be planted wittrees so that within 10 years, 50% of the surface area of the lot is shaded. Trees shall be planted
vehicle use lagiscape areas at a minimum of 1 tree for eveigarking stalls. No moréhan 8stalls between landscape islands.

1 All plants shall have the following minimum size at installation:

- Street trees deciduous only, 26 ¢ O latfbredsi®idight.
- Other deciduous treasH ¢ O latfbredsi®idight.
- Evergreen trees:-& nnmthimumbheight range.

- Vine maplesdther multirstemmaed trees: 6y @inimum range.

Protection of trees during construction:

1 All construction activities shall be prohibited within the root protection zone of a protected trees.

1 Tree protection barriers shall bestalled along the outer edge and completely surround the root protection zone of significant trees to k
protected prior to any land disturbance.

1 Preventative meastures: Pruning of visible deadwood on trees to be protected or relocated; Applicatioilinéiféotenhance the vigor of
stressed trees; Use of soil amendments and soil aeration in tree protection and planting areas; Mulching over tree drgsirand ensuring
proper water availability during and immediately after construction.

1 No proposedstructure, utility, or roadway shall be located in the root protection zone of a protected tree, except where such stisicture
raised above the ground's surface so as not to disrupt the tree's roots.

1 If such trees are damaged and/or removed, the applicdmatl be responsible for paying a fine of $1,000.00 per tree plus installing
replacement trees and/or paying arlieu fee.

Tree protection

Definition of significant trees: Heritage trees arespecifically protected¥es
1 Any tree at least 16" caliper at 4.5' above the ground.

Tree retention incentives:

9 not found
Protection of significant trees: Tree replacement requirements:
1 35% retention is required for significant trees. 1 3:1 forany protected tredarreparably damaged, severely stressed

dying if it is part of the require85%requirement
9 1:1 for any protected tree irreparably damaged, severely saeéss
dying if in excess of 35% but counted towaodsrall tree number.
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City: Enumclaw

Year of most recent tree ordinance update1992

Tree City USA (year Joinedpo2

Permit is required for tree removal in these
conditions:

1 On City property

1 On City righiof-way

9 In a critical area

Grading and clearing requirementsot found
Seasonatestrictions:not found
Protection of trees during constructioniot found

Landscaping requirements:

In rightsof-way:

1 Landscaping required via development permits shall be deemed
satisfy the Street Trees section. The spacing and selection of str
trees will be in accordance with the recommended street tree list
No trees may be planted closer together than the follogi

SAYLit GONBSayY wnQ
-YSRAdzY GNBS&Y onQ
- large trees40Q

1 Provide a planted area between each widual garage at least 20
sg. ft.in area, with no dimension less than(®rovide a combination
of shrubs or groundcover and a street tree.

1 Cluster plating area and trees adjacent to or along the alley ared
provided there is an average of one tree and at least 20tsqf
landscaped area per individual garage.

Parking:

1 At least ltree and 10 shrubs are reired for every 100 sq. fof
interior planting.

1 Parking spaces shall be no furthe { K Ifrgfn the tru@k of a shael
GNBSS 2NJ FdzNIi KSNJ (i fornmbre shad® treBNP

Right of way limitations:

9 Except for routine care, maintenance, or stump removal, no pers
shall plant, rerove or otherwise disturb any tree or shrub located
within or overhanging any public riglf-way within the city
without first filing an application for and procuring a permit from
the municipal arborist.

Pruning requirements:

9 Every owner of any tree oveanging any street or public rigioif-
way within the city shall prune the branches so that such branchg
shall not obstruct the light from any street lamp or obstruct the
view of any street intersection and so that there shall be a clear
space of eight feedabove the sidewalk and 14 feet above the streg
The owners shall remove all dead, diseased or dangerous trees,
broken or decayed limbs which constitute a menace to the safety
the public.

Tree protection

Definition of significant trees:

Heritage trees are specifically protectedid

9 Evergreen: 6"+ dbh
9 Deciduous: 8"+ dbh

Tree retention incentives:
not found

Protection of significant trees:
9 Replacement is required in critical areas.

Tree replacement requirements:
9 2:1 in critical areaanless otherwise directed by the administrator
within one year in accordance with an approved restoration plan
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City: Federal Way

Year of most recent tree ordinance updatenos

Tree City USA (year Joinedya

Permit is required for treeeemoval in these

conditions:

9 In critical areas

1 Removing vegetation redned to be retained during development

1 Where tree and vegetation removal changes the points where th
stormwater or groundwater enters or exits the subject property, @
changes theuality, or velocity of stormwater or groundwater.

9 Trees >6" dbh under minimum tree un{tee tree protection)

Grading and clearing requirements:
1 No clearing, grading, or vegetation removal shall be approved ur
any associated landscaping or tnegention plans are approved.

9 If the grade level around the tree is to be raised by more tha@ >

rock well shall be constructel g A § K RAF YSG SN 27
9 The grade level shall not be lowered within the larger of the drip
of the tree(9 or the critical root zone of the tree(s).

Landscaping requirements:

1 Minimum tree density requirements for vacant/redevelopintes:
-BC, BN, CE, OP, P2D tree units/acre
- SF Residential zone&5 tree units/acre
- RM 1800, RM 2400, RM 36080 tree units/acre

Right of way limitations:

1 No person may top any street tree located in public righftsvay.

1 Any person wishing to perform any vegetation work in a public
right-of-way must file a rightf-way application with the city and
obtain a rightof-way permit prior to commencing any wark

Protection of trees during construction:

PROTECTION FENGE2 & 2 A

shall be permitted within the no disturbance area.

1 No trenching is allowed in any critical tree root zone areas.

1 No clearing shall be allowed on a proposed development site until the tree retention atstke plans have been approved.

1 A no disturbance area shall be establishedefach tree to be protected. The no disturbance zone shall be equal to the critical root zone
is defined as 12radius for every ©f tree diameter measured at ®gbdye ground.

1 The no disturbance zorshall be marked duringonstrudion with a tempaaryp Q Qifklfehcg, withda A 3y I 3 S

RA&0GdzND I yOS =

1 No soil disturbance, parking, storage, dumping, burning ofenils, impervious surfaces, fill, excavation, or storage of construction mate

1 Proper drainage, and irrigation if necessary, shall be provided in all rock wells.
1 The grade level shall not be loweredthin the larger of the drip line of the tree(s) or the critical root zone of the tree(s).

1 No installation of any impervious surfaces is allowed in critical root zones. Where road or sigeredles are needed within critical root
zones, unmorteed porous pavers or flagstomeay be used. Boardwalks or bridging may span root zones without harming the tree roots

1 Tree protection areas (i.e., critical root zone) must be prepared to better waittisthe stresses of the construction phase by, if necessary,
fertilizing, pruning, and mulching around them well in advance of beginning any construction activities.

6KAOK NBEBI

LI NJ Ay3Is adGd2NF 383 RdzYLAy3Is 2N

Pruning requirements:

9 Protected trees shall not be topped.

1 Street trees shall be maintained in a healthy condition by the
adjacent property owner and shall only be cut or pruned with the
permission of the city of Federal Way public works department.

1 Pruning and maintenance of protected trees shall be consistéht
arboricultural BMPs anflrther the longterm health of the tree.

9 Excessive pruninig only allowed to protect lifgdroperty.

Seasonal restrictions:

9 Development sites shall be revegetated and landscaped as soon
practical after completion of clearirend grading work:

1 Where permanent revegetation measures are not in place within
days in the dry season andiays in the wet season, thapplicant
shall provide temporary revegetation or stabilizatimeasures in
accordance witlhhe latest editonof e2 f 2 3@ Qa & ( 2 Ny
management manual for Western Washington

Tree protection

Definition of significant trees:n/a - Tree standards use a tre
credit system which credits existing trees higher than replacement
trees to meet tree density requirementsarger trees count for more

tree credits.

Heritage trees are sgcifically protected™o

Tree retention incentives:
not found

Protection of significant trees:
1 Under tree credit system:
- Existing Tree 1" to 6" d.b.h1.0 tree units per tree retained
- Existing Tree > 6" to 12" d.bl.5 tree units per treeetained
- Existing Tree > 12" to 18" d.b42.0 tree units per tree retained
- Existing Tree > 18" to 24" d.b4R.5 tree units per tree retained
- Existing Tree > 24" d.b.h3.0 tree units per tree retained
- A stop work order can be issued forérer vegetation removal
occurring without a required permit.

Tree replacement requirements:

1 Under tree unit credit system:
- Replacement Tree, Small Canopy Species (Mature canopy area <
SF) .50 tree units per tree planted
- Replacement Tree, Medium Canopy Species (Matanopy area 450
to 1,250 SH) 1.0 tree units per tree planted
- Replacement Tree, Large Canopy Species (Mature canopy area >
SF) 1.5 tree units per tree planted

1 For expansion of existing uses: A minimum of 3.0 tree units shall be
provided for exch tree unit removed, up to 25 tree units per acre.

1 For new or redevelopment, replacement trees must meet this density
depending on zoning:
-BC, BN, CE, OP, PZD tree units/acre
- SF Residential zone&5 tree units/acre
-RM 1800, RM 2400, RM 36080 tree units/acre

1 Where a tree replacement fee is utilized, a tree replacement fee paiq
Ayid2 GKS OAGeQa daNblFy F2NBadNE

9 Planting size:

-9 SNENBSyYy |4 fSkad

cQAy KSAIKI

Comments: Tree retention and maintenance requirements are protected by a bond.
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City: Hunts Point

Year of most recent tree ordinance updatenio Tree City USA (year Joined)92
Permit is required for tree removal in these Grading and clearing requirements:
conditions: 1 No person shall begin excavation, filling or grading, install site
q Significant trees utilities, or do any site development work that will remove, destrg

: ST ) or impar the viability of regulated vegetation or trees, without firs
nght of way |ImI'FatI0nS.not e obtair?ing atree rerzoval Sermit and/%r site development permit
Seasonal restrictiongiot found from the building official, with exemptions.
Landscapingequirements:

1 Only for wireless service/telecommunication facitilities.

Protection of trees during construction:

T¢NBS LINRPGSOGA2Y FSyOAy3d 2N 20KSNJ 6 NNASNB &KIFff dnSond\(RRZl I £ £ §
moveable panel or gate should be part of the fencing or barrier to allow access to the RPZ.

1 All tree protection fencing shall be installed and its location approved by the town arborist prior to the commencemenk ofwsite.

1 A 24" layer of arboristvoodchip mulch shall be placed over the soil in the RPZ.

1 Noparking, dumping, burning, changing grade, nor stodelris or consuction materials is allowed within this protected area.

1 Work within the RPZ areas will be hand work only; no heavy equipmen

1 When removing trees outside of the RPZ determined to be unacceptable for retention, use methods such as directionaldetiag t
damage to trees and other valuable vegetation being retained. Small aresther native vegetatioshould be carefufl preserved.

1 Where construction or utility trenches are required in the rigbfsvay, side property setbacks, and RPZs; it is required to tunnel under o
around roots by drilling, auger boring, pipe jacking or hand digging.

1 Tree stumps that are within aFZ or immediately adjacent to the RPZ of a preserved tree or other vegetation shall be removed by grin

1 Where roots of a significant tree are encountered during excavation or grading, a certified arborist shall be on sitevieesapg root
pruningand to assess the potential impact of such pruning. Roots cut shall be immediately covered with soil or mulch and kept moist

1 Where access for machinery or any vehicle is required within the RPZ of any significant tree, the soil should be pmtectedpfaction.
Acceptable methods may include 18 inches of wood chips or hog fuel, plywood, or steel sheets.

1 Landscaping specified within the RPZ shall limit disturbance of surface soils and preserved vegetation. No root prumiitiggés pe

1 Supplemental irrigtion for all proteced trees is required during summer montpsdlongeddry periods as determined bymofessional.

1 All significant, preserved, and replacement trees shall be maintained for a period of three years after site developniggatiom

Pruning requirements:

1 A permit shall not be required for pruning that complies with American National Standards Institute (ANSI) A300 standards.

1 Where it has been determined that roots of a significant tree may be encountered during excavation or graditifjed arborist shall be or
site to supervise any root pruning and to assess the potential impact of such pruning.

1 Any trees adjacent to high traffic areas or building envelopes shall be pruned by an International Society of Arboréstiftaceacborist
using ANSI A300 American Standards for pruning to remove dead wood, provide clearance, and cabling or bracing.

Tree protection

Protection of significant trees: Definition of significant trees:

1 A tree removal permit will be issuexhly when consstent with code | 1 Any evergreen tree, and some deciduous trees (Oak, Madrona,
andreasonablynecessary for one or are of the following: Dogwood) with a 10"+ trundliameter at 4.5' above grade
- The tree is dead; 1 Any tree thatmeets he criteria of grove trees
- The tree is hazardous; Any tree planted as mitigation undéne Tree Code.

- To accommodate the building of new construction or additions { Heritage trees are specifically protected®
existing structures which cannot be lted without such tree

removal; Tree retention incentives:
- A new driveway of customagnd reasonable width cannot be 9 not found

reasonably located without such tree removal or an existing : ;

driveway cannot be reasonably utilized due to the proximity of th Tree replacemgnt_ .requwer.nents.

tree to the driveway or actual or imminent damage to a residentig 1 2:1 whenever a significant tree is removed or destroyed.
structure or foundatiorwill occur, determined by theéown arborist; | T Replacement trees should be of the same species or such speci
- The avoidance of a substantial risk of damage to an existing recommended by the town arborist.

residential structure, garage or electrical, telephone or other utilif 1 Replacement planting sizes:

line; provided, no permit shall be issued if said risk may reasonal T -Evergreen trees shall be a minimum height of 10" tall and have &
be avoided byruning, trimming or any other operation without thg  full, welkdeveloped crown of foliage.
complete removal of the tree or the creation of a snag; 11 - Deciduous trees il be 3" in caliper.
- The installation and maintenance of public utilities or public stre
by the town or its contractors cannot be reasonably accomplishe
without such tree removal.
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City: Issaquah

Year of most recent tree ordinance updatenii Tree City USA (year Joined)93
Permit is required for tree removal in these Grading and clearing requirements:
conditions: 1 Tree plans are required for any clearing and grading permit.
9 A tree removal form is required for all removal. 1 The grade level around any tree to be retained may not be leder

by more than twethirds of the area defined by the critical root zon
of the tree. If the grade level around a tree to be retained is to be
raised, the applicant shall construct a dry rock wall or rock well

1 For single familproperties an allotted number of significant trees
are allowed to be removed within a year or five year period witha
a permit (see significant tree protection)

1 Landmark trees (30+" dbh) around the treewithaRA I YSGSNJ Sljdzr £ G2 i
1 In greenbelts Seasonatestrictions:
1 In critical areas Vegetation shall beestoredon disturbed areasvhich are not covered
1 In Native Growth Protection Areas by permanent impervious surface within 7 days of the completion ¢
1 In required landscaping grading or clearing, unless seasonal or weather conditions are
1 In rightsof-way unfavorable. In this case, temporary ei@s control measures shall be
1 Replacement trees installed and maintained until restoration can be completed.
Landscaping requirements: Right of way limitations:
1 Type 1: 9 Street trees when planted shall lBeminimum of 2" caliper
- Minimum 90% evergreen regardless of ultimate size.
- Rows spaced an average of 30' on center depending on specie| { Permission by the City shall be required before any plant may be
with aminimum of 4 trees per 5,000 sft. planted or removed from City property or public rigbftway.
- A minimum of 68" high for conifers and 2.5" caliper for deciduou| § Street trees shall have a minimum overhead clearance of 7' over
and evergreen broatkaf trees when planted pedestrian @thways and 14' over streets at maturity.
1 Type 2: 1 Street trees shall be centered a minimum of 3' from curbs and 2'
- Minimum 50% evergreen from sidewalks or as otherwise approved by the City.
- Medium trees spaced an average of28 on center depending or| { Street trees shall be planted in a planting strip with a minimum o
species, with aninimum of 4 trees per 800 sq. ft. between the sidewalk anthe back of the curb. Permanent or
- Minimum of 68' for conifers and 2" caliper for deciduous and temporary irrigation shall be required for a minimum of 3 years.
evergreen broadeaf trees when planted 1l Trees under overhead utility wires shall be of a small variety.
11U s Pruning requirements:

- Minimum 30% evergreen
- Small to medium trees spaced an average of 20' on center
depending on species with a minimum of 4 treees 5,000 sqft.
- A minimum of 68’ for conifers and 1.5" caliper for deciduous ang
evergreen broadeaf trees when planted

1 Parking:
- 1 tree for every 6 parking spaces minimum of 10" high and 2"
caliper when planted. The trees shall be 100% l|rgadleaf
canopy trees.
- Planting islands with trees shall be at the ends of each row and
located midway between the ends.
- 1 tree shal be provided for each 1,000 sq. éf landscapedirea

1 All pruning shall be done to the most recent National Arborist
Association Standards. It is recommended that all pruning be do
to Class | (Fine Pruning), Class Il (Standard Pruning), or Class I
(Hazard Pruning) standards. Class IV (Crown Reduction Pruning
only be done for the following reasons:

1 Branches irgrfering with utility lines.

1 Significant crown dieback has occurred.

9 Storm damage or prior incorrect pruning requires correction.

1 In no case is topping (the severe reduction of branches without
consideration of the specifications for cutting back) allowed.

No more than 25% of the total canopy may be removed unless

approved by the City Horticulturist.

Protection of trees during construction:

1 For significant trees, tree stands and existing vegetation:

1 The applicant shall not fill, excavate, stack or stong equipment or compact the earth in any way within the area defined by the dripline
any tree to be retained.

1 The applicant shall construct a temporary but immovable 4' high sturdy fence around each tree or native vegetated aretatnduk
generallycorresponding to the critical root zone of the trees.

1 The applicant may not install impervious surface material within the area defined by the dripline of any trees to be natééssdpecifically
approved by the Planning Director/Manager.

9 The grade lesl around any tree to be retained may not be lowered by more thanttwals (2/3) of the area defined by the critical root zon
of the tree. If the grade level around a tree to be retained is to be raised, the applicant shall construct a dry rockoekliv@Ill around the
GNBS® ¢KS RAFYSGOSNI 2F GKAA glfft 2N ¢Sttt Ydzad 0SS Sldzat G2 (K

Tree protection

Definition of significant trees:Any tree at least 6"+ dbh or a| Heritage trees are specifically protected’2s
alder or cottonwood tree 8"+ dbh. Any trees that disted on the Kingl Tree retention incentives:
County complete weed list shall not be considered significant. not found

Protection of significant trees:
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1 Required tree density:

1 Multifamily Developments: 4ignificant or replacement trees per 5,000 sq. ft.

1 Commercial, Retail & Facilities: 4 significant or replacement trees per 5,000 sq. ft.

1 Single Family Lots: 2 significant or replacement trees per 5,000 sq.ft.

1 Maximum Tree Removal:

1 Single family propertiesan remove without a permit (based on lot size):

1 - <10,000 sq.ft¢ 2 trees in one year and 4 in five years

1 -10,00120,000 sq.ftg 4 trees in one year and 8 in five years

1 ->20,001 sq.ft¢ 6 trees in one year and 12 in five years

1 Tree removal request®r nonsingle family lots shall be required to meet the minimum tree density requirements and maintenance
requirements.

1 Tree retention requirements (outside Urban Village):

1 Single family, duplex, short plats, or subdivision development: 30% of the #difaic(dbh) of all significant trees in developable site area

1 Commercial and multifamily development: 25% of the total caliper (dbh) of all significant trees in developable site area

1 Priority of Tree Retention Requirements:

1 Priority One: Significant treaghich form a continuous canopy; Significant trees on slopes greater than 20%; Significant trees adjacent
critical areas and their associated buffers; Significant trees over 60' in height or 18"+ dbh.

1 Priority Two: Healthy tree groupings whose assodatadergrowth can be preserved; Other significant native evergreen or deciduous tr
Other significant nonnative trees.

1 Priority Three: Alders and cottonwoods shall be retained when all other trees have been evaluated for retention and hle todbe
retained except where adjacent to open space, wetlands or creek buffers.

1 Tree removal prohibited: Protected Trees, Vacant Lots, Demolitions, critical areas and in all natural growth protectiemtsaséth
exemptions.

Tree replacement requirements:

1 Fa commercial or multifamily: replacement may be calculated based on meeting the landscape plan purpose and intent.

1 For all other tree removal: 1 replacement tree for every 6" caliper dbh of trees removed if remaining tree density isheaiowitnum
requirements.

1 All replacement trees shall be:

1 - A minimum of 2" caliper for deciduous trees and'#all for conifers for multifamily and commercial lots;

- A minimum of 5 gallon for existing single family lots.
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City: Kenmore

Year of most recent tre@rdinance update:2011 Tree City USA (year Joinedya
Landscaping requirements: Permit is required for tree removal in these
1 Type I: conditions:

- A mix of primarily evergreen trees and shrpacedthroughout q In critical areas
the landscape strip and spaced to form a continuous screen; 1 In Native Growth Protection Areas
- Between 7690% evergreen trees 1 In Wildlife Protection Zones

1 - Trees provided at the rate of one per 10' of landscape strip and

9 On atract or area designated for protection
spaced no more than 30' apart on center;

9 On vacant land

f Txpe_“: f o decid t d shrub | 10N commercial property
- t mix 0 e:j/etLgreenhant thecll u(;)us rees?rans z Cr; g fog;':;tz ;  Removing more than maximum allowed on sirimily (see
Interspersed throughout the landscape strip sp protection of significant trees

filtered sceen; di e - -
- At least 50% deciduous trees and at least 30% evergreen trees| Grading and clearing requirements:

- Trees provided at the rate of fier 20' of landscape strip and 1 Tree protection plan required in grading and clegrpermits.
spaced no more than 30' apart on center; 1 The grade shall not be filled or cut within the critical root zone of
1 Type lil: any tree designated to remain.
- A mix of evergreen and deciduous tregmacedhroughout the 1 Trees and other vegetation to be retained shall be protected from
landscape strip and spaced to create a continuous canopy; erosion and sedimentation.
- At least 70% deciduous trees; Right of way limitations:
- Trees provided at the rate of one per 25' of landscape strip and| q Trees shall belanted at the rate of 1 tree for every 40' of frontage
spalied no more than 30" apart on center; along a neighborhood collector street or arterial street;
1 Parking:

Pruning requirements:
9 All trees shall be maintained in accordance with International
Society of Arboriculture guidelines and standards.

Seasonal restrictionsiot found

- 1 tree for every 3 stalls fooemmercial orindustrialdevelopment
- 1 tree for every Stalls for residential or institutional developmen

Protection of trees during construction:

T¢KS / NRGAOFE w220 %2yS o6/ whwid 2F LINRBGSOGSR GNBS I NBb @K@Kl 2N AKS
trunktoapointnd Saa GKFIy GKS SyR 2F | (GNBSQa tf2y3Said oNIyOKI gKAOKS@S

1. S¥T2NB RS@St2LIVSyidx GKS LI AOFYy(d akKlFffty om0 LI I OS stue, idcleasORgdnio?
matter, and visually establishthe CBZg 6 SNBOG YR YIAydlFAy NBFRA{& @ArairofsS LINBGSOG
for all protected tree areas. Fencing shall completely surround the required tree protection area. Fencing shall be a mirihiigh and mg be
higher if needed to ensure clear visual delineation; (3) keep the protective fencing in place until the City authorieestra or issues a final
certificate of occupancy, whichever occurs first; (4) ensure that any landscaping done within tipeatection zone subsequent to the removal of
the fence shall not disturb existing trees including roots within the CRZ.

9 During development, no individual, partnership, corporation, association, organization, cooperative, public or municgralicormr agency of any
governmental unit, however designated, may conduct any activity within a required tree protection fence.

9 During development, no individual, partnership, corporation, association, organization, cooperative, public or municgralicorr agency of any
governmental unit, however designated, shall attach any object to any tree designated for protection.

i Grade: The grade shall not be filled or cut within the CRZ of any tree designated to remain without prior review byed tyealifiroection
professional and advance city approval. The applicant shall not install impervious surface within the protective bamyiqrofezted tree without
the advance city authorization. To the greatest extent practical, utility trenches shall bedamatside of the root protection zone of trees to be
retained. Boring or tunneling under the CRZ may be considered an alternative, but shall require the advance approvigy.of the ¢

Tree protection

Definition of significant trees: Heritage trees are specifically protected
1 Evergreen: 8"+ a4.5' above grade (except hazard trees) Tree retention incentives:not found
i Deciduous: 12"+ at 4.5' above grade (except hazard trees)
Protection of significant trees: Tree replacement requirements:
Maximum Tree Removal: 1 Minimum density may be achieved by tree replacement if retention ig
1 Single familyroperties can remove without a permit (based on lot siz  infeasible or does not add to 3Uhere is a table in the code to convert
-<10,000 sq. ftg 2 trees per year caliper inch measurements of replacements into tree units.
-10,000620,000 sq. ftg 4 trees per year 1 Replacement trees should be planted in areas with soil, climate,
-20,000630,000 sq. ftg 6 trees per year exposure, and moisture conditions appropriate to the replacement tr
->30,000 sq. ft¢ 8 trees per year species.
9 The minimum tree density requiredif each site is 30 tree units per ac| § Replacementrees should be planted by these following priorities:
of net buildable area. (there is a table in the code to convert dbh to t| § - Onsite (designated tracts, perimeter landscaping, landscaping abo
units). and beyond requirements)
1 - Off-site (the applicant may propose to the City payment of a fee in |
for installation of trees in @ublic park or other public space)

Comments: View issues can be contentious.
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City: Kent

Year of most recent tree ordinance updateno7

Tree City USA (year Joinedpo2

Permit is required for tree removal in these

conditions:
1 In criticalareas
1 In public rightsof-way

Grading and clearing requirementsot found
Pruning requirementshot found

Landscaping requirements:

9 Type I:
- Evergreen trees or tall shrubs with a minimum height of 6' at
planting, which will provide a 100% sigttscuring screen within 3
years from the time of planting;
- Or a combination of evergreen and deciduous trees and shrubs

Right of way limitations:

1 No person shall, without a written perit from the director, plant,
remove, trim, prune or cut any tree between the property line ang
the curb.

9 No person shall wilfully injure or destroy any tree on the street or
public planting areas of the city by any means.

backed by 100% siglabscurirg fence.

1 Type II:
- Evergreen or a mixture of evergreen and deciduous trees with
large shrubs and ground cover interspersed with the trees.

1 Type lll:
- Evergreen and deciduous trees planted not more than 30' on
center interspersed with large shrubs anadand cover. Where
used to separate parking from streets, plantings must create a vi
barrier of at least 42" in height at time of planting and form a soli

Protection of trees duringconstruction:

9 Trees to be retained pursuant to this section shall be marked by
encircling the tree with a stripe of nontoxic paint of a color and ty
sufficient to remain visible during onsite construction activity.

1 Trees to be retained shall be protedteuring construction, and the
dripline shall be delineated with boundary markers. No grade
changes or storage of materials shall be allowed within the tree
dripline. Drainage patterns shall not be significantly altered that
be detrimental to the subjet trees.

screen 3 years after planting.

1 Type IV:
- A mixture of evergreen and deciduous shrubs and grametr, to
provide solid covering of the entire landscaping area within 3 yes
of planting and to be held to a maximum height of 3.5'".

1 Type V:
- Trees planted with supporting shrubs or ground cover.

1 Planting size:
- In parking area landscaping and in streéghtsof-way: Deciduous
trees shall have a minimum caliper of 1.75" and a height of 10',
Coniferous and broadleaf evergreens shall be at least 5' in heigh
- In all other required landscape areas: Deciduous trees shall ha
minimum caliper of 1.5"&d a height of 10', Coniferous and
broadleaf evergreen trees shall be at least 5' in height.
- Multiple-stemmed must be at least 6' in height, and are not
allowed within street rightof-way;

Seasonal restrictions:

9 Between January 1st and July 31st, no clearing, grading, or land
disturbing activity shall be allowed within the Great Blue Heron
Rookery buffer unless otherwise approved by the city and the
Washington Department of Figind Wildlife.

Tree protection

Protection of significant trees:
1 On all undeveloped property in the city, all significant trees shall

Definition of significant trees:
All trees of a 6"caliper or greater

retained on the property where they are growing.

Heritage trees are specifically protectedid

1 Where it is not feasible to retain all trees on the site due to the
proposed development, a site specific tree plan, drawn to scale,

Tree retention incentives:
not found

shall be prepared.

1 In the required perimeter landscaping areas, the applicant shall
retain all significant trees which will not constitute a safety hazar

1 In areas of the site other than ¢hrequired perimeter landscape
area, the applicant shall retain a minimum 15% of the diameter
inches of the significant trees existing in this area; provided, that
alder and cottonwood trees diameter inches shall be discounted
a factor of 0.5.

1 Priority of preservation: (1) Healthy significant trees over sixty (6(
feet in height; (2) Significant trees which form a continuous cano
(3) Significant trees which contribute to the character of the
environment, and do not constitute a safety hazard; (4hii@ant
trees which provide winter wind protection or summer shade; (5)
Groups of significant trees which create a distinctive skyline feat
and (6) Significant trees in areas of steep slopes or adjacent to

watercourses or wetlands.

Tree replacement requirements:
1 Trees removed illegally from undeveloped land or trees designat
for retentionwhich are damaged or destroyed shall be replaced ¢
follows:
- 2:1 for every tree of 6" diameter removed.
- 1:1 for each addition 3" of diameter removed.
- 8:1 maximum replacement requirement.
1 Planting size:
- Deciduous trees shall be at least 2" in diaeneat the time of
planting.
- Evergreen trees shall be at leas86n height.
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Jurisdiction King County

Year of most recent tree ordinance updateno4

Tree City USA (year Joinedya

Landscaping requirements:

1 Type I:
- A mix of primarily evergreen trees and shrigpacedhroughout

Permit is required for tree remwal in these

conditions:
9 In critical areas

the landscape strip and spaced to form a continuous screen;
- 70-90% evergreen trees;
- Trees provided at the rate of one per 10' of landscape strip and
spaced no mor¢han 30" apart on center
T Type ll:
- A mix of evergreen and deciduous trees and shegeced

Grading and clearing requirements:

1 A detailed tree retention plan shall be submittbdfore or with
submittal ofpermit applications incorporatig grading This plan
shall identify the exact location, sizpecies and condition of the
significant trees proposed to be retained, transplanted or replace

throughout thelandscape strip spaced to create a filtered screen;
- At least 50% deciduous trees and at least 30%evergreen trees;
- Trees provided at the rate of one per 20' of landszaprip and
spaced no mor¢han 30' apart on center;

1 Type lII:
- A mix of evergreen and deciduous tregzacedthroughout the
landscape strip and spaced to create a continuous canopy;
- At least 70% deciduous trees;
- Trees provided at the rate of one p2%' of landscape strip and

Right of way limitations:
1 In street frontage trees shall be:
- Located within the street righof-way if permitted;
- No more than 20’ fronstreet right-of-way linea if locatedh a lot;
- Maintained by adjacenbwner unlessnaintained by the county;
- A species approved by the county
- The trees may be spaced at irregular intervals to accommodate s
distance requirementfor driveways and intersgions.

spaced no more than 30' apart on center;

1 Parking:
- 1 tree for every 3 stalls faommercial or industrial development;
- 1 tree for every 5 stalls for residential or institutional developme

Seasonal restrictions:
Between April 1 and October 31, clearing, grading, or outdoor
construction igprohibited within 400’ of activgdotential nest tree.

Pruning requirements:

All significant trees shall be pruned and trimmed to maintain a heal
growing condition or to prevent primary limb failure. This
requirement shall not be interpreted to allow: topping of primary
stems; pruning thatesults in the loss of 20% of vegetative mass; ar
cutting of major roots, except in preparation for transplantation or g
deemed necessary or acceptable by a certified arborist.

Protection of trees during construction:

9 Tree removal for a project action shall not be allowed before county approval;

1 Before clearing for a project action, trees to be retained shall be flagged;

1 Before grading and throughout construction, a temporary fence shall be used to identify the protected area of any si¢neiéctedignated
for retention. The size ofhe protected area shall be equal to fiameter for each inch of treeNttzy” |

9 Impervious surfaces, fill, excavation, storage of construction materialyrage level changes shall newacur within the critical root zone.

RAFYSGSNI YSI &dzN

Tree protection

Definition of significant trees:
1 Evergreen: 8"+ at 4.5' above gragixcept hazard trees)

9 Deciduous: 12"+ at 4.5' above grade (except hazard trees)

Heritage trees are specifically protected/2s

Protection of significant trees:

- 100% for the interior pemeters.

trees/acre or 56 of the trees, whichever is greater;

retention requirements (other than CAO)

Exceptwhen replacement trees are used, significant trees shall be at a minimum retained as follows:
1 Within perimeter landscape areas (exclusive of the area required for site access by vehicles, pedestrians, or utititgnfegst

- 75% for the street perimeter, 50% for retail commercial developments if approved
1 Inresidential subdivision in UR oflRzones, includingritical areas/buffers: 20 treesicre or 10% of the trees, whichever is greater
1 In an a@rtment or townhoug development, excluding critical areas/buffet® treegacre or 5% of the trees, whichever is greater
1 In commercial or industrial development or a residential subdivision in thétRough R48 zonesexcluding critical areas/buffers: 10

1 In institutional developmentsexcluding critical areafiuffers and recreabnal facilities: 10 treeslcre or 5% of the trees, whichever is greatg
1 Utility developments and mineral extraction operations are exemptifretention requirements
1 Project sites with 25%+ of the total gross site areeritical areadbuffers and otherequired undisturbedareas shall be exempt from

Tree retention incentives:

1 A significant tree may beredited as two trees when it:
-is 18"+ in diameter;
- is located in a grouping of at least Bés with canopies that touch
- provides energy savings (winter wind protectisammer shading
- belongs to a unique or unusual species;
- located witin 25'of any critical areakquired critical area buffers;

- is listed on a historical register

Tree replacement requirements:

1 If the required number of significant trees cannot be retained, the
nonsignificantsized trees may be retained or new trees may be
planted to meet significant tree requirements. A significant tree t
be replaced by the new or existing replacement tree shall be
assigned a diameter of H. £1:2 when using replacement trees
measuring 3"+ caliper diametet:1 when using replacement tree
measuring less than 3" caliper diameter
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City: Kirkland

Year of most recent tree ordinance updatenis Tree City USA (year Joinedpo2
Permit is required for tree removal in these Grading and clearing requirements:
conditions: 9 The grade shall not be changed within the critical root zone of tre

1 To remove 1 or both of the last 2 significarges on the property. to be preserved without authorizatiofrom a qualified professional.

1 On a property that has a new residence built within the last 5 yeg T Coverage of up 2 prEz o 2 ¥ GKS FNBF 27 _
1 In a Native Growth Protection Easement (NGPE). with light soils (no clay) to the minimum depth may be allowed, if
1 Within 100" of a critical area. will not imperil the survival of the tree. Aeration devices may be

1 On a property containing subdivision restrictions listed on deed ¢ L5 1] ez N‘B, S dZN‘:,S u Ko U N‘B. =88
plat map. 9 If the grade adjacent to preserved tree is raised such that it coulg

1 Alongthe shoreline of Lake Washington. = 2_'_\“] ShE Re 5y U. = iSRS
{1 Within the Holmes Point Overlay permanently stabilized to prevent suffocation of the roots.

Landscaping requirements: Right of way limitations:

1 At minimum, 1 tree for each 1,000 sq. ft. of area to be laaged. 9 Permit required for removal.

1 Planting size: At the time of planting, deciduous trees must be at| | It is the responsibility of the abutting property owner to maintain
least 2" in caliper and coniferous trees must be at least 5' in heig|  street trees abutting their property, which may include pruning,

1 Parking: 25 sq. ft. of landscaped area per parking stall planted aj  watering, and mulching.

follows: 1 In order toprune, trim, modify, or alter a street tree, the abutting
- The applicant shall arrangeehequired landscaping throughout property owner shall apply for a permit by filing a written
the parking lot to provide landscape islands or peninsulas to application with the City.

separate groups of parking spaces (generally every 8 stalls) fron] Seasonal restrictioniot found
another and each row of spaces from any adjacent driveway tha

runs perpendicular to theaw. This island or peninsula must be
surrounded by a 6" high vertical curb and be of similar dimensior]
as the adjacent parking stalls. Gaps in curbs are allowed for
stormwater runoff.

- Landscaping shall have at least 1 deciduous tree, 2" in caliper,
coniferous tree 5' in height.

Protection of trees during construction:

1 Placing Materials near Trees: Nerson may conduct any activity within the protected area of any tree designated to remain, including,
not limited to, operating or parking equipment, placing solvents, storing building material or soil deposits, or dumpiegecaashout or
other chemicals. During construction, no person shall attach any object to any tree designated for protection.

1 Protective Barrier. Before development, land clearing, filling or any land alteration, the applicant shall:

- Erect and maintain readily visiblemporary protective tree fencing along the limits of disturbance which completely surrounds the
protected area of all retained trees or groups of trees. Fences shall be 6'+ chain link.

- Install highly visible signs spaced every <15' along the entiig fr& G A S (G NBS FSyOSed ¢KS aridy AyO
9YiNIyOS t NBEKAGAGSRE YR LINPGARS G(KS /AGe LIK2YyS ydzyo SNI F2NJ
- Prohibit excavation or compaction of earth or other potentially damaging aetwtithin the barriers.

- Maintain the protective barriers in place for the duration of the project until removal is authorized.

- Any approved landscaping done in the protected zone is done with light machinery or hand labor after barrier removal.

- Inaddition to the above, the Planning Official may require the following: (1) mulch the critical root zone to a depth ef &t @awith
plywood or similar material in order to protect roots from damage caused by heavy equipment. (2) minimize root tgreagavating a 2'
deep trench, at edge of critical root zone, to cleanly sever the roots of trees to be retained. (3) Corrective prunimggzediomprotected
trees in order to avoid damage from machinery or building activity. (4) Maintenance of tremgyhout construction period by watering and
fertilizing.

1 The applicant shall not install an impervious surface within the critical root zone of any tree to be retained withouhttrézation, and may
be required to use specific construction methodRan 2 NJ dza S 2F SNl GA2y RS@OAOSa (2 SyadzNK
root-induced damage to the impervious surface.

1 To the greatest extent practical, utility trenches shall be located outside of the critical root zone of treesetaibed.

1 Trees and other vegetation to be retained shall be protected from erosion and sedimentation. Clearing operations shdlitted¢so as to
expose the smallest practical area of soil to erosion for the least possible time. To control eitasiencouraged that shrubs, ground cove
and stumps be maintained on the individual lots, where feasible.

Pruning requirements:

1 Street trees: It is the responsibility of the abutting property owner to maintain street trees abutting their property, mbhicinclude
pruning, watering, and mulching.

1 Pruning in rightof-way shall conform to the most recent version of the American National Standards Institute A300;RaA1 pruning
standards or as outlined in an approved Utility Vegetation Managemient P

1 Tree Pruning on Private Property: A permit is not required to prune trees on private property. Pruning which resultsrmotied of at least
half of the live crown will be considered tree removal.
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Tree topping is not allowed. If a tree requiredthys chapter is smaller than 6" in diameter and is topped, it must be replaced. If a tree 6'
diameter is topped, the owner must have a qualified professional develop and implement a 5 yr. restoration pruning program.

Tree protection

Definition of siguificant trees:

Heritage trees are specifically protected/2s

1 A tree that is 6"+ dbh as measured at 4.5' from the ground.

Tree retention incentives:
9 not found

Protection of significant trees:

1 Required minimum tree density: 30 tree creditéeasurements of
onsite trees dbh convert to tree units according to the code.

1 Tree Retention. For singfamily homes, cottages, carriage units,
two/three-unit homes, 2 trees shall be required to remain on the
subject property.

1 For sites and activities refing a minimum tree density and wherg
the existing trees to be retained do not meet the minimum tree
density requirement, supplemental trees shall be planted to achig
the required minimum tree density.

1 Tree location prority:

-OnSite: (1) In preservegroves, critical areas or their buffers; (2)
Adjacent to storm water facilities as approved by Public Works;
Entrance landscaping, traffic islands and other common areas in
residential subdivisions; (4) Site perimetgfhe area of the subject
property that is within 10 ft. from the property line; (5) On
individual residential building lots.

- Off-Site: When room is unavailable for planting the required tree
on site, then they may be planted at another approved location ir
the City.

- City Forestry écount: When the Planning Official determines on
site and offsite locations are unavailable, then the applicant shall
pay an amount of money approximating the current market valug
the supplemental trees into the City forestry account.

1 Holmes Point Ovéay Zone:

- Viable trees at a tree density of 150 tree credits per acre within
PNA

- All significant trees outside the PNA shall be maintained in
perpetuity, and tree removal will be allowed only for hazardous &
nuisance trees.

Tree replacement requements:

1 For sites and activities requiring a minimum tree density and whe
the existing trees to be retained do not meet the minimum tree
density requirement, supplemental trees shall be planted to achig
the required minimum tree density.

- For every gnificant tree that is removed and is not required to
remain, the City encourages the planting of a tree that is
appropriate to the site.

- 1:1 to remove 1 or both of the trees required to remain.

- For all other uses , a tree removal permit is required ¢he
required tree replacement will be based on the tree credit systen
the required landscaping standards.

1 Planting size: The required minimum size of the supplemental tre
worth 1 tree credit shall be 6' tall for a conifer and 2" caliper for
deciduous or broadeaf evergreen tree. Additional credits may be
awarded for larger supplemental trees.
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City: Lake Forest Park

Year of most recent tree ordinance updatenio Tree City USA (year Joined)93
Permit is required for treeeemoval in these Grading and clearing requirements:
conditions: 1 All grading and clearing activities shall be conducted so as to

minimize potential adverse effects on significant trees.

1 When establishingermitted clearing and grading areas,
consideration should be given to minimizing removal of existing
trees and minimizing disturbance/compéion of native soils except
as needed for building purposes.

Landscapingequirements: Right of way limitations:

1 At least 1 tree shall be required for every 250 sq. ft. of landscap | T Autility must havean approved rightf-way permitfor

1 A minimum of 30% of the landscaping and trees shall consist of maintenancerelated tree removal,
evergreen/conifer species. 9 Street trees shall be pruned only undarblic works supervision

Protection of trees during construction:

1 All required tree protection measures shall be shown on the demolition, grading, and tree protectiongrignath a timeline for tree
protection activity.

1 All construction activities, including staging and traffic areas, shall be prohibited within 5' of the dripline of prateeted

1 Tree protective fencing shall be installed at the limits of disturbancecampletely around trees to be protected prior to any land
disturbance unless otherwise delineated by the qualified tree professional.

1 Tree protective fencing shall be a minimum of 4' high, constructed of chain link or polyethylene laminar safetydesicmigr material,
ddzo2S00 (2 FLIINROLt o0& (GKS OArAled ¢KS FTSyOS YvYdzad oS OrgichhiNazd
YS8SLJ) hdzii¢ &aAdya akKlkftt 68 LI&aiSR gArarofeée 2y ff aiARSa 2F (KS

1 Where tree protecion areas are remote from areas of land disturbance, and where approved by the city, alternative forms of tree prot
may be used provided that the critical root zones of protected trees or stands of trees are clearly delineated with cenapgoarflagging
FYR | O02YLJ yASR 0 @&cVYoStSNB S drliNR iaS\GlyAa2dy | NB |

Pruning requirements:

1 Significant and other protected trees shall not be topped.

1 Street trees shall be pruned only under the supervision of the Lake Forest Park public works department.

1 Pruning and maintenance of protected trees shall be consistent with the ANSI A300 standards for proper pruning. Hazaaltcebe
pruned or removed as necessary to protect people and property.

9 Critical Areas
9 Landmark trees
1 Significant trees

Seasonal restrictionsiot found

Tree protection

Definition of significant trees:Any halthy 6"+ dbh. Heritage trees are specifically protected’2s
Protection of significant trees: Tree retention incentives:
1 Based on canopy coverage (current size for retention and 30 yr. | 1 To incentivize tree retention, the administrator may grant
for replacement) reductions or adjustments to other site development standards if
- Singlefamily lots <10,000 sq. ft.: 28% doing so will allow retention of a sufficient number of existing,
- Singlefamily lots 10,00@, 15,000 sq. ft.: 39% healthy significant trees and tree cgopcoverage in excess of
- Singlefamily lots >15,000 sq. ft.: 58% requirements.
- Multifamily and Commercial: 15% Tree replacement requirements:
fI Protection priority: 1 Replacement tree species shall be selected from the Lake Fores
-Landmark trees; Park general tree list, which is maintained by the city.

- Specimen trees or other high quality opgrown, windfirm trees;
- Trees in critical area buffers, or adjacent to cetiarea buffers:

- Trees that are interdependent with andritical to the integrity of
stands of other protected trees;

- Existing healthy trees in groups or stands;

- Othertrees that will be windfirm, high quality trees if retained;
- Other trees thatprovide wildlife or riparian habitat, screening,
buffering or other amenities;

-¢NBSa GKFIG KSELI G2 LINRGSOG vy
other trees within required yard setbacks or on the perimeter;

- Trees next to parks or other open space areas.

9 Where the lot on which tree removal occurs is below the canopy
coverage goal prior to tree removal, the owner shall implement &
tree replacement plan that brings canopy coverage to the
percentage that existed prior to the proposed tree removal (wher
the replacement trees reach 30 yrs. of age).

Comments Theadministrator may require other measures designed to mitigate tree loss, such as requiring the restoration of all ortparts of
forest landscape and its associated benefits, includidgeation of wildlife snags from trees which would otherwise be rezdpReplacement of
ornamental trees with native shrubs and groundcoReplacement of hazardous or shdikted trees with healthy new trees more likely to survive;
Restoration of stream corridors with native vegetation;®rotection of nonsignificant ées to provide for the successional stages of forest
development.
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City: Maple Valley

Year of most recent tree ordinance updateni4 Tree City USA (year Joined):
Grading and clearing requirements: Pruning requiremets: not found
1 All development or redevelopment proposals subject to tree Seasonal restrictionsiot found

retention requirements must include a Tree Retention Plan at the
time of application, including applications for design review, fand
use reveiewsite development and final plat.

Landscaping requirements: Permit is required for tree removal in these

1 Type I: . _ conditions:
- Evergreen trees planted no more than 20’ on center in a triangy q A permit is required for cutting or removal of any significant tree
pattern; or a combination of 75 % evergreen and 25% deciduous except:
trees planted no more than 20 on centerartriangular pattern. - Cutting or removal on existing singlmily lots of 2 aes or less of
T Type I: treesnot subject to a Tree Retention Plan or Tree Protection Are

- Evergreen or a combination of approximately 60% evergreen al - Removal of any tree withbvious flaws or disease, or one that is
40 % deciduous trees, with an allowable 5% variance, planted n|  jydged to be hazardous by a qualified professional.

more than 20" @ center in a triangular pattern. - Removal of any tree durirgiorm conditions when imminent
1l Type ll: RIFIy3SNJ SEAada TNRY G(NBSa FIf¢
- A mixture of evergreen and decidus trees planted no more than|  or where clear hazard to lifs Bpparent.
30" oncenter in a triangular pattern. - On existing singkamily lots: removal of any existingazard tree
1 Type IV: or any tree within 1.5 tree lengths of an existing or proposed
- Trees planted,tte lowest tree branches shall be pruned to keep |  permitted building. A replacement significant tree may be require
approximate 8' clearance from the ground. 1 - Removal of any tree in violation of Ciggulations is subject to a
{l Parking: fine of $1,000 per treén addition to requirednitigation.
- Landscape islands shall be a minimum size of 100. sgyith a Right of way limitations

minimum width of 6' at the narrowest point. At least 1 tree shall b
planted in each landscape island. Deciduous trees are preferred
landscape islands within interior vehicle use areas.

1 Planting size:
- Deciduous trees shall have a calipéat least 2 in. at the time of
planting measured 4.5 ft. above the root ball or root.
- Evergreen trees shall be a minimum 6 ft. in height measured fra
treetop to the ground at the time of planting.

9 For public and private road construction and maintenance within
the right-of-way or grading easements, no tree retention
requiremensapply; provided, retained trees within and along the
right-of-way of Maple Valley Highway -8B9, KentKangley Road
SR516, and Witte Road arterial corridors must be accommodate
and provided as a requirement of the design engineering for and
maintenanceof the road.

1 For installation or maintenance of major overhead and major
underground utilities, such as electrical transmission lines, water|
sewer mains or stormwater lines, no tree retention or planting
requirements shall be imposed within the easementight-of-way
area.

Protection of trees during construction:

1 All trees retained and planted to meet tree canopy coverage requirements must be located in tree protection areas FA&RA®Y. planted
treesare marked at a radius oésgen feet, measured from the point the tree is planted. TPAs for retained trees are marked at two third
the dripline area measured from the trunk.

1 In order to qualify for canopy coverage credit, planted and retained trees must have TPAs that aneecbetdirely inside the subject
property boundaries and entirely outside the limits of clearing and grading.

1 Prior to commencing any site work, all tree protection areas must be fenced with orange plastic mesh fencing or appreeéshecand all
treesto be retained for canopy coverage credit must be marked with orange flagging.

1 Tree protection details, dripline fencing, and no disturbance areas must be part of all construction plans issued for permit.

1 All dripline areas of retained trees shall be lzhin the field and confirmed by a City Inspector prior to commencement of construction.

9 Work within dripline areas specifically authorized by approved construction plans shall be done separately from mechaszzeaniag
and grading of the site andhall be fenced to exclude the area from mechanized clearing or grading. Methods for work within such area
be detailed on the clearing and grading plans, civil engineering plans, utility plans and landscape plans as may be clagfiethéo
methods and responsibilities for construction within the dripline area.
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Tree protection

Definition of significant trees:

1 Any evergreen or deciduous treexcluding cottonwoods and
alders) in good healthat least 12" in dimeter at 4.5' above@rade.

1 Lardmark significant trees arany significant tre¢hat isat least 24

Heritage trees are specifically protected’2s

in diameter an ®p Q F NRo¥spetimenRd&lit2 NJ

1 Retained trees arexisting treesdesignated for retentiofexcluding
cottonwood and alders) that are 12¢ in diameterbdzii 5 cQ I
SOSNENBSY 2NJ Hé AY RAFYSGSNI A

Tree retention incentives:

1 For any retained landmark tree, the actual dripline area of the tre
may be credited toward open space or recreatiosphce
requirements; or

1 For retained significant trees in excess of 15% canopy coverage
additional dwelling unit is permitted for each additional 10 retaine
significant trees; or

9 Additional building height of 10" is permitted up to a maximum
height of45' provided that trees must be retained proximate to th
proposed building location(s).

1 If any tree that is saved in conjunction with these bonus provisior
is lost in the future for whatever reason, it shall be replaced.

Protection of significantrees:

1 Tree retention requirements are expressed in square feet of can
coverage, an arbitrary amount of canopy per retained or planted
tree based on tree DBH.

! fFYRYIN] GNBS o0 wn AyOKSA
coverage requirements has an asgd canopy value of 1,650
dlid2a NB FSSGX | aA3ayAaAFTAaOryd GN
dljdz NB ¥SSG FyR I NBGFAYSR @GN

1 Trees planted to meet canopy coverage requirements have have
assigned canopy value of 300 squéget of

1 The aggrgate canopy coverage requirement, the total of the
canopy coverage credit for all retained and planted trees on a sit
for most commercial development is equal to 10 percent of the
gross development site.

1 For all other development, theanopy coverage requirement is
equal to 20 percent of the gross development site, less the area
any major overhead or underground utilities.

Tree replacement requirements:

9 1:1 for the loss of any retained tree due to wind, disease, or othe
natural causs.

9 Damage to a retained landmark tree shall be documented by a
qualified professional at the expense of the owner, and the
recommendations of the qualified professional regarding repair g
replacement shall be followed.

Comments:
1 The only city taequire field testing for actual location of dripline.
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City: Medina

Year of most recent tree ordinance updatenis

Tree City USA (year Joinedooe

Permit is required for tree removal in these
conditions:

Grading and clearing requirements:
9 Grading that over a 4 consecutive year period totals 2,000 cubic
or more requires a tree permit.

1 Permit exempt:
- Trees less thaf" dbh unless the tree satisfies code requirement|
- Normal and routine trimming and pruning on private property

Landscaping requirements:
1 Requirements for schools, utilities, and telecommunications only

following current ANSI standards;

- Emergency tree removal or hazard pruning for any pesing
imminent threat to lifeproperty with city rotification and evidence.
- Trimming and pruning performed by the city or a contractor with

Pruningrequirements:

1 Routine pruning does not require a permit. Pruning can be requi
instead of removal for some hazard trees. Pruning in the ROW
requires a permit.

rights-of-way or cityowned parkland;
- Removal of trees by city or contractor to install/maintain utilities|

- The removal of #&ree that died from naturally oagrring causes.

Seasonal restrictionsiot found

Right of way limitations:

1 An administrative tree activity permit is required for:
- Land designated under development

1 Alltrees planted by current gorevious property owners in righisf-way have to be maintained by adjoining property owner.

- Removal of any significant tree associated with the SR 520 highway;
- Removal of any nonsignificant tree associated with the SR 520 highway that is located within 200 ' of Lake Washington.
- Removal or pruning of any tree that is: significant in rigiftsvay, designated a hazard tree pursuant.
1 An administrative righbf-way treeactivity permit is required for removagifuning of anysignificanttree in rightsof-way, excluding hazasd

Protection of trees during construction:

do not negatively impact significant trees;

1 Establish tree protection zones and install protective fencing attieline or other barriers that are at least 4' in height, except where tre
protection zones are remote from areas of land disturbance, and where approved by the director, alternative forms ofteeigoranay be
used in lieu of tee protective fengig; providedhat the critical not zones of protected treeare clearly delineated and protected;

1 Limit grading levels around subject trees to not raise or lower grades within the larger of the following areas: the drigdiof the tree; or
an area aound the tree equal to 1' in diameter for each inch of tdiameter dbh;

1 Installation of a tree well, but only where necessary and only withgmeroval of the city;

1 Designation of areas on site for parking, material and equipment storage, constriui@ss and egress, and similar designated areas thg

1 Locateutility trenchesto minimize negative effects on the tree root structuaad fill proximate trenches with suitable growing medium;
1 Employ measures tprotect critical root systems from smothering and compaction;

1 Implement a tree care program during construction to include watering, fertilizing, pruning and pest control; and

1 Measures for the disposal of potentially harmful items such as excess coro#teed water runoff, and other toxic materials.

Tree protection

Definition of significant trees:

Heritage trees are specifically protected’s

9! GNBS 2F 4 tSFrad cb
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Tree retention incentives:
not found

Protection of significant trees:

1 Developed sites need to meet tree density requirements dependent on
zoning:
- Residential 0.35 - Schools 0.15
- Golf Course 0.15 - Parks-0.42
- Nonresidential other than specifically liste@.25

1 Where land is designated as under development, trees within the
boundaries of the lot shall be retained in accordance with any one of the
following:
- Preserve at least 50 % of the existing significesg that are of a native
d1LJSOASa StA3IAotS F2NJI ONBRAG 2y L]
aSRAYIl [A&ld 2F {daAdlofS ¢NBS { LIS
- Preserve at least 40 % of the existing significant trees, half of which are|
10"+ dbh of a native species eligilfbr credit on private property according
G2 a/Ad& 2F aSRAYLlF [AalG 2F {daAdl
- Preserve at least 35% of the existing significant trdesdf these shall
have:10"+ dbh and 40% of these shall be 24"+dbh of a native species el
forcredh G 2y LINAGIGS LINRPLISNI& a asSi
{dAlGlFrotS ¢NBS {LISOASasT
- Preserve at least 25% of the existing significant trees, 75% of which ar
24"+ dbh of a native species eligible for credit on private property accord
12 @FAGSRAYLF [AalG 2F {dAadrofS ¢N

Tree replacement requirements:
1 Tree replacement may be required if preserved significant trees do not |
tree density requirements.
1 Replacement ratio is dependent on dbh of removed tree:
- 1:1 for 6<24"dbh
- 2:1 for >24" dbh
9 If the site is not a development, replacement is still required for removal:
- 1:1 for 610" dbh removed tree
- 2:1 for >10*<24" dbh
- 3:1 for >24 " dbh
- 1:1 for hazard trees >10"
1 Legacy treesSee MMC 20.52.120
1 Planting size: Each spipmental tree shall have a minimum caliper of 2" or
if the tree is coniferous, it shall have a minimum height of 6' at the time o
final inspection by the city; and must be selected from the appropriate lis|
A4S0 TFT2NIK Ay GKS &o/fAS) a¢ NESFS a{ LBSAG/AL §
1 Property owners can plant offsite or contribute to the Medina tree fund ag
approved.
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City: Mercer Island

Year of most recent tree ordinance updateno2

Tree City USA (year Joinedya

Permit is required for tree removah these
conditions:

1 Construction work

1 Landmark tree/grove

1 Critical area

1 Commercial zone

1 Emergency (private property, immediate danger to life or propert
9 Public tree

1 Private utility company

Grading and clearing requirements:

1 An application covering ade to be cut as a result of construction
work shall include a plot plan with topography indicated by conto
at a minimum of 5' intervals, and the grading by dashed contour
lines for existing grades and by solid contour lines for existing gr
to be chaged.

Landscaping requirements:
1 Out of town center:
- Full Screen: the number of trees provided shall be proportionats
1 tree for every 10' of landscape perimeter length.
- Partial Screen: the number of trees provided shall be
proportionate to 1 treefor every 20' of landscape perimeter length
1 Parking: Surface parking lots not located adjacent to public Fights

Right of way limitations:

9 No private property owner may cut or prunepablic tree.

9 An annual tree permit will be issued to the city to cut any public
trees necessary for public safety, removal of hazardous trees,
NEY2@lt 2F RA&ASIFAaSR 2NJ RSFR
management program or regular tree maintenancegnam or for
construction work on public property.

way should provide 1 tree for every 6 parking stalls. Surface park
lots located in the front of buildings or adjacent to public rigbts

way should provide 1 tree for every 4 parking stalls. Trees shoul
at least 6' high at the time of planting. All lots should have plantir

Pruning requirements:

9 The city arborist shall prepare and distribute educational materia|
describing the best practices, policies, techniques, methods and
procedures for pruning trees.

areas at the end of parking aisles.

1 Parking (Town Center):
- A ratio of 1 tree for every 6 parking spaces shdadgrovided
throughout any surface parking lot.
- Of the total number of trees required, 50% shall be a minimum
24" box in size, and 50% shall be a minimum of 15 gal. in size.

Seasonatestrictions:

9 No cutting of trees located in geologic hazard areas or protected
slope areas is allowed between October 1 and April 1 unless: (i)
administrative waiver has been granted; or (ii) it is required due t
an emergency situation involving immiate danger to life or

property.

Protection of trees during construction:

- A plan for protecting trees that are not intended to be cut

9 An application covering a tree to be cut as a result of construction work shall include the following:

- A plan for caducting all construction work in accordance with best construction practices
- A plan for erosion control and restoration of land during and immediately following the construction period

Tree protection

Definition of significant trees:Tree chaptedoes not use the

Heritage trees are specifically protected/2s

term significant tree but regulates removal of:
Conifer trees that are 6'+ in height
Deciduous trees 6"+ dbh

Tree retention incentives:
not found

Protection of significant trees:

1 When atree permit is required to cut a tree on private property, the
tree permit will only be granted if it meets any of the following criterig
- It is necessary for public safety, removal of hazardous trees, or ren
of diseased or dead trees.
- It is necesary to enable construction work on the property to procee
and the owner has used reasonable best efforts to design and locatg
improvements and perform the construction work.
- It is necessary to enable any person to satisfy the terms and condit
of any covenant, condition, view easement or other easement, or oth
restriction encumbering the lot that was recorded on or before July 3
2001.
LG A& LXFNI 2F GKS OAdGeQa
maintenance program and the city is thppdicant.
- The permit seeks to cut 1 of the following common, sHwed
GsSSReé GNBS aLISOASay ! f RSNE
- It is desirable for the enhancement of the ecosystem or slope stabil
based upon professional reports in fond content acceptable to the

F 2 NE 3

city arborist.

Tree replacement requirements:

1 Any trees that are cut pursuant to a tree permit shall be replaced
the subject property.

1 In making a determination regarding the number of replacement
trees required, the cityrborist shall apply a replacement ratio
based on a sliding scale of 0:1 up to 4:1, depending upon the cri
in the following priority order:

1. Percentage of slope, slope stability, topography and general s
conditions;

2. Trunk size and canopy oéé& to be cut and trunk size and canoq
of replacement tree;

3. Size and shape of lot and area available to be replanted; and
4. Proximity to any critical tree area and/or the existence and
retention of vegetative cover in any critical tree area.

1 Planting &e: All replacement trees shall be at least 6' tall, unless
smaller size tree or shrub is approved by the city arborist.

Comments: Replacement trees have to be kept alive for only 2 yetirsre is no assurance of continued stormwater function.
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City. Milton

Year of most recent tree ordinance updatenis

Tree City USA (year Joinedya

Permit is required for tree removal in these

conditions:

1 Trees on existing-family and 2family lots are exempt from the
significant tree and treéopping provisions of this section.

1 Some consulting required in critical areas.

Grading and clearing requirements:

1 When establishing permitted clearing and grading areas,
consideration should be given to minimizing removal of existing
trees and minimizinglisturbance/compaction of native soils excep
as needed for building purposes.

9 Permitted clearing and grading areas and any other areas requir
to preserve critical or sensitive areas, buffers, native growth
protection easements, or tree retention areas may be required by
the director shall be delineated on the site plans and the
development site.

Landscaping requirements:

1 Trees shall be planted on a spacing approximating 3@ewrer.

1 Parking:
- Landscape islands shall be placed to occur everg®espor less.
- Each planting island shall have a minimum of 1 tree, shrubs
planted 3' on center, and the rest shall be vegetative groundcove
unit pavers that permit water infiltration.
- A minimum of 70% required parking area trees shall be decisiug
except, if existing trees are retained, the percentage of deciduou
trees can be decreased accordingly.
- Perimeter landscape areas shall be no more than 50% evergre

1 Planting size for required landscape areas:
- Deciduous trees shall be a minimumcliper dbh.
- Evergreen trees shall be at least 8' high at the time of planting.

Right of way limitations:

1 Trees and landscaping within the righftway to the edge of the
right-of-way shall be required in planting strips.

1 Maintenance responsibilites&r G KS | 6 dzii G Ay 3
unless the city of Milton has taken maintenance responsibility.

9 Trees shall be planted approximately every 30'.

9 To accomodate overhead wiring, two lists of trees have been
developed to pick from depending on the existencehaf overhead
wiring.

9 Street trees shall be planted according to a chart in the city code
Areas not listed do not require trees to be planted.

L

Protection of trees during construction:

9 Plastic, metal, or stake wire fenogay be used to mark the clearing

1 Prior to beginning land disturbing activities, including clearinggrading, all clearing limits, sensitive areas and their buffers, and trees tf
are to be preserved withinonstruction areashould be clearly markkin the field and on the plarte prevent damage and offite impacts.

limits.

Pruning requirements:

1 Significant trees which are not exempt from this chapter shall no
topped without prior approval of the director.

1 Tree topping performed by a public utility to preserve essential
servicess allowed.

Seasonal restrictions:

9 From October 1st through April 30th, clearing, grading, and othe
soil disturbing activities shall only be permitted if shown to the
satisfaction of the director that sitaden runoff will be prevented
from leaving theconstruction site.

Tree protection

Definition of significant trees:

Heritage trees are specifically protectedid

1 Deciduous: 6"+ dbh
9 Evergreen: 10'+ in height.

Tree retention incentives:
not found

Protection of significant trees:

9 For development subject to the provisions of this section, site de
and construction shall retain as many significant trees and grove
can be reasonably retained.

1 Significant trees and/or groves of trees located in proposed
landscaping areas whiato not interfere with the proposed
development shall be retained.

Tree replacement requirements:
I Ratio is based on the size of significant tree removed:
- 3:1 for deciduous 6¢ 9" dbh removed
- 5:1 for deciduous 9¢ 12" dbh removed
- 7:1 for deciduous 22" dbh
- 1:1 for evergreens 1@ 15' tall
- 2:1 for evergreen > 15' tall
1 Planting size:
- Deciduous: 2" caliper, at least 6' tall
- Evergreen: 410' tall tree or 2 ' tall trees for every required
replacement.

Comments: Updated tree ordinanceoming in 2016
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City: Newcastle

Year of most recent tree ordinance updateni4

Tree City USA (year Joinedpo7

Permit is required for tree removal in these

conditions:

1 In a Native Growth Protection Easement

1 (NGPE)

9 In aritical area

1 In part of an approved significant tree retention plan.
1 In a tract dedicated to a HOA

1 On City property

Right of way limitations:
9 Permit required for removal

Grading and clearing requirements:

1 A rock well shall be constructed if the grade level around the treg
to be raised by more than 1'.

9 The grade leveshall not be lowered within the dripline or an area
around the tree equal to 1' diameter for each inch of tree trunk
diameter whichever is greater.

9 Grading and clearing permit required for tree removal except:

- Emergency tree removal to preveimiminent danger or hazard to
persons or property;

- Removal of trees outside of critical areas; provided, that trees t
be removed are not located in an area designated to be preserve
as part of an approved tree retention plan;

- Where a forest practicespplication is not required by the WDNR

Landscaping requirements:
9 Type I:

- At least 70% evergreen trees;
- Evergreen trees spaced no more than 15' on center;
- Broadleaf deciduous trees spaced no more than 2' on center;

1 Type IlI:

- At least 50% deciduous trees andeast 30% evergreen trees;
- Evergreen trees spaced no more than 15' on center;
- Deciduous trees spaced no more than 20' on center;

1 Type lll:

- At least 70% deciduous trep
- Trees spaced no more than 2' on center;
9 Type IV (Parking):
- At least 90% of the trees shall be deciduous

1 Planting Size:

- A mix of primarily evergreen trees and shrubs placed to form a continuous screen;

- A mix of evergreen and broadleaf deciduous trees and shrubs spaced to create a filtered screen;

- A mix of evergreen and/or deciduous trees spaced to create a continuous canopy;

- Canopytype deciduous or evergreen trees, evergreen shrubs and groundcovers planted in islands or strips;
- Trees per Stall: Commercial or Irsthial - 1:5; Residential or Institutionall:5 in CBC Overlay Zone, 1:10 in all other zones

- Deciduous trees shall have a caliper of at least 2" at the time of planting. If native species are used the calipeatdealit@';
- Evergreen trees shall be at least 6' in height measured from treetop to the ground at the time of planting;

Protection of trees during construction:

construction stage with a temporary 6' high chainlink fence;

equal to the diameter of the driplinef the tree;

measures shall be emploge
any tree to be retained.

equipment or trucks are moving near trees.

9 No clearing shall be allowed on a site until approval of tree retention and landscape plans;
1 An area oprohibited disturbance, generally corresponding to 2' outside the drip line of the significant tree, shall be identifreglttari

1 No impervious surfaces, fill, excavation, or storage of contitn materials shall be permitted within the area defined by such fencing
1 A rock well shall be constructed if the grade level around the tree is to be raised by more than 1'. The inside diameteetfshall be

1 The grade level shall not be lowered within the drip line of the tree(s) or an area around the tree equal to 1' diamegehforch of tree
trunk diameter measured 4' above the ground, whichever is greater.

1 Alternative protection methodsnay be used if determined by the director to provide equal or greater tree protection.

1 Protection. Where the dripline of a tree overlaps a construction line, this shall be indicated on the survey and thedgdiesvprotection

- The applicant may not fill, excavate, stack or store any equipment, or compact the earth in any way within the area gefieatdtipline of
- The applicant shall erect and maintain a temporary 6' high clialirfence. In ddition, the applicant shall provide supervision whenever
- The applicant may not install ground level impervious surface material within the area defined by the dripline of anypé&eetéoned.

- The grade leel around any tree to be retained may not be lowered within the greater of the following areas: (1) the area defined by t

dripline of the tree, or (2) an area around the tree equal to 1' in diameter for each 1" of tree caliper.
- The applicant may prunigranches and roots, fertilize and water as horticulturally appropriate for any trees which are to be retained.

Pruning requirements:
1 All significant trees shall be maintained for the life of the project;

Seasonal restrictions:
1 Clearing and grading shall be prohibited from October 1st to Apr
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1 All landscape materials and significant trees shall be pruned ang
trimmed as necessary to maintain a healthy growing condition or
prevent primary limb failure

0Kz GKS G650 asSlazysé dzyt Saa

Tree protection

Definition of significant trees:Evergreen: 8"+ diameter at 4'
above grade
Deciduous: 12"+ diameter at 4' above grade

Heritage trees are specifically protectedid

Protection of significant trees:

1 All significant trees located within any required perimeter
landscaping area shall be retained;

1 25% of the significant trees located in the interior of the lot,
excluding sensitive areas or their buffers, shall be retinea
residential or institutional development;

1 5% of the significant trees located in the interior of the lot, exclud
sensitive areas or their buffers, shall be retained in commercial @
industrial developments;

1 Utility developments and mineral extréan operations shall be
exempt from the significant tree retention requirements of this
chapter;

1 If significant trees were previously located in a closed, forested
situation, an adequate buffer of smaller trees shall be retained or
replaced on the fringef such significant trees;

1 A grouping of 3 or more existing trees with canopies that touch o

Tree retention incenives:

1 Each significant tree that is located outside of the area for perime
landscaping and is retained may be credited as 2 trees for comp
with the retention requirements provided it meets one or more of
the following criteria:

- The tree exceed80' in height, or 24" in diameter for evergreen
trees or 30" for broadleaf trees;

- The tree is located in a grouping of at least 5 trees with canopie
that touch or overlap;

- The tree provides energy savings through winter wind protectio
or summer shadlig as a result of its location relative to buildings;
- The tree belongs to a unique or unusual species;

- The tree is located within 25' of any sensitive area or required
sensitive area buffers; and

- The tree is 18"+ in diameter and is identified as g valuable
wildlife habitat.

overlap, may be substituted for each required significant tree,
provided each tree has a diameter of at least 3" when measured
above grade;

1 Significant treesd be retained shall not include significant trees
that are damaged, diseased, or safety hazards due to potential r
trunk or primary limb failure, or exposure of mature trees which
have grown in a closed, forested situation. At the discretion of th
city, however, damaged or diseased or standing dead trees may
retained and counted toward the significant tree requirement if
demonstrated that such trees will provide important wildlife habit
and are not classified as danger trees.

Tree replacement requirements:

9 When the required number of significant trees cannot be retainec
significant trees that are removed shall be replaced with:

- Transplanted significant trees; or
- New trees measuring 2" ¢pér or more, at a replacement rate of
2" diameter for every 1" diameter of the removed significant tree,

9 When a tree that is part of an approved tree retention plan canng
be retained, mitigation may be required.

1 If significant trees cannot be retained @placed on site, the
applicant shall pay a fee in lieu of retained or replaced trees. The
in lieu may be used to satisfy all or part of the significant tree
retention or replacement requirements.

Comments:

1 LID stormwater management facilities miag incorporated into required landscaping; provided, that site and soil conditions make LID
feasible, where approved by the city engineer, based on review of material prepared and submitted by the applicant, and th
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City: Normandy Park

Year of mostecent tree ordinance update2009

Tree City USA (year Joinedya

Permit is required for tree removal in these

conditions:
9 In critical areas

Right of way limitationsaot found
Protection of trees during constructioriot found
Seasonatestrictions:not found

Landscaping requirements:

1 On pedestrian oriented streets: cigpproved street trees placed
30' on center.

1 On nonmotorized corridors: the planting strip bordering any singl
family residential zone shall serve as a buffer, inclgdif' tall trees
(minimum height at time of planting), spaced no more than 30'
apart.

Grading and clearing requirements:

9 Permit required for over 1,000 sq. ft. of laxisturbing activity
including clearing trees and brush, surface grading, or filling and
excavating.

Pruning requirements:
Topping of trees is not permitted in critical areas.

Tree protection

Definition of significant trees:not found

Heritage trees are specifically protectedid

Tree retention incentives:
not found

Protection ofsignificant trees:

Tree replacement requirements:

9 not found 9 Trees removed inritical areas shall be replaced;

1 In critical areas, replacement ratios based on size of tree remove
- 3:1 for 4" to 6" dbh (single trunk) or 2" (any one trunk of a multi
trunk tree)
-4:1 for 6" to 8" dbh
- 6:1 for 8" to 20" dbh
- 8:1 for >20" dbh

1 Planing size of each replacement tree shall be a 5gal. container
deciduous trees, 6 to 8" in height for coniferous and broadleaf
evergreen trees.

Comments:

1 Inthe proces®f updating tree regulations.
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City: North Bend

Year of most recent tree ordinance updatenos

Tree City USA (year Joinedpi1

Permit is required for tree removal in these
conditions:

Pruning requirementshot found
Seasonal restrictionsiot found

1 Permit required for all significant tree remowatcept:

9 Dead or diseased trees,

1 Nonsignificant trees

1 Hazard trees and ground cover in emergency situations involving
immediate danger to life, property or substantial fire hazard,;

1 Normal maintenance of trees and ground cover;

9 Licensed commercial nurseriestree farms.

Grading and clearing requirements:

1 A clearing and grading permit is required for the removal of any
significant tree(s).

1 A significant tree inventory is required in the permit application fqg
the removal of more than 8 significant trees.

1 A replanting plan shall be approved priordignificant tree removal.

Landscaping requirements:

1 At a minimum, the front yard of all nelots and any side yard
abutting a street shall be sodded or seeded with grass or otherw
landscaped and shall include a minimum of 1 deciduous tree.

1 Type 1:

- At least 75% evergreen trees spaced no more than 15' on centg
Deciduous trees shall be spateo more than 20' on center. The
number of required trees shall equal the length of the planting ar
divided by 15 and shall be staggered to mimic natural growth
patterns, not planted in a row.

1 Type 2:

- Up to 30% deciduous trees, spaced no more tharo@Genter.
Evergreen trees shall be spaced no more than 15' on center. The

Right of way limitations:

9 Landscaped strips and sidewalkshia tightof-way shall be
YEAYylGFrAySR 0é& GKS | RelFOSyid f1I
in the case of lowmpact development (LID) residential streets
designed per the provisions under subsection V of this section.

1 If no trees exist in the landscapéip, the landowner may plant
trees that meet requirements of the city

9 Street tree species shall be chosen from "Approved Street Tree
Varieties" and shall be evenly spaced within planter strips in
accordance with the spacing requirements.

9 The minimum sieet tree size shall be 2" minimum caliper measur|
6" above the root flare and conform to the most recent ANSI 260
American Standard for Nursery Stock.

number of required trees shall equal the length of the landscape
area divided by 20 and shall be staggered to mimic natural grow]
patterns, not planted in a row.

9 Type 3:
- A combnation of evergreen trees and deciduous trees. At least
70% deciduous trees, spaced no more than 20" on center. Everg
trees shall be spaced no more than 15' on center. The number o
required trees shall equal the length of the landscaped area divig
by 50 and shall be staggered to mimic natural growth patterns (n
planted in a row).

1 Parking:
-At least 1 tree per planter area and/or one per 100 sq. ft. of plan
area whichever is greater.

Protection of trees during construction:

1 The size of landscape ouffer areas shall be increaséal protect
the root zones of all trees that are to be preserved.

9 Land clearing machinery shall be kept outside of the root zone o
any trees designated for retention.

9 Damaging of trees designed for retention by scarring, backfilling
trees with heavy sbor compaction of soil over the root zone or ar|
other activities that may cause damage of roots, trunks or
surrounding ground cover shall be considered code violations.

If any existing vegetation is to be saved, a plan shall be provided f¢

the protection of said vegetation during construction activity,

including fencing and other protective measures deemed necessar
the director.

Tree protection

Definition of significant trees:

Heritage trees are specifically protectedd

1 Evergreen: 15"+ dbh
9 Deciduous: 12"+ dbbxcept ed alder, hollypoplar, cottonwood
and aher invasive trees of any size.

Tree retention incentives:
9 not found

Protection of significant trees:

1 Retention requirements based on zoning:

9 Singlefamily, duplex, short plats, @ubdivision development30%
of all significant trees in developable area. (20% with justification

1 Cottage and multifamily developmen0% (10% with justification)

1 Commerciat 15% (5% per with justification)

1 Significant trees shall be retained in tfedlowing priority order:
- Priority One- Significant trees which form a continuous canopy;
Significant trees on slopes greater than 20%; Significapst
adjacent to critical areablffers; Significant trees over 60' in heigh
or greater than 18" dbhSignificant trees along Cedar Falls Way a
North Bend Way in the CR zone within 15' of the Foftvay.
- Priority Two- Healthy tree groupings whose associated
undergrowth can be preserved; Other significant native evergree

or deciduous trees; and othesignificant nonnative trees.

Tree replacement requirements:
1 OnSite Replacement:The applicant shall replant as many trees ¢
site as feasible and must replace the tree according to the follow
NI GA2Y Fd GKS FLILX AOFyiQa OK?2
- 2:1 replacement with &es not less than 4' in height.
- 3:1 replacement with native and/or drougllerant potted trees
in 1 gal. size pots.

1 Off-Site Replacement. Qffite replacement at a 2:1 ratio may be
allowed when approved by the CED director. The applicant shall
costs associated with the replacement of said trees.

9 The priority offsite replacement locations are as follows: (1) streg
trees, (2) parks, and (3) other public open spaces.

1 Replacement trees shall be native drougblerant species, 75% of
which shall be a evergreen species.

Comments: North Bend is currently working on a tree ordinance for 2016
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City: Pacific

Year of most recent tree ordinance updateno1 Tree City USA (year Joinedya

Permit is required for tree removal in these Grading and clearing requirementsot found

conditions: Pruning requirementshot found

1 In critical areas

Right of way limitations: Seasonal restrictions:

1 No trees or shrubs shall hereafter be planted in or removed from| { Limitation on clearing during the rainy season, generally from
any public parking strip or other public place in tigy without October 1st to May 1st in critical areas.
permission from the street superintendent.

Landscaping requirements:

9 Each individual landscaped area between 40fsgqnd 100 sqft. or less shall include at leastitee Y A Y A Yidzveig.¥ ¢ Q

9 Type I:
- A solid wall of trees and/or dense hedge with a mix of deciduous and evergreen trees placed to form a continuous screfvewidars,
with a minimum depkK 2 F ™M Q
- At least 70bevergreen plants.
- Coniferous and broadleaf trees may include a mixture of sizes but shall not be less ihéeight at time of planting. Maxinm mature
KSAAKG aRverhréentdeSsshian @S & LI OSR ¢rnzentér2 NB (i KFEYy mpQ

- Deciduous trees may include a mixture of sizes but shall be fully braBchel - @S | Y A y AanddaYhini@int heigliSoNAtdime
of planting. Minimy  Y'I (i dzNB K S A.Déciluodskrées difal 6055 vl OS R grecend2 NB G KF Yy HAnQ
1 Type II:

- A mix of evergreen and deciduous trees and shrubs spaced to create a filtered screer8wéhis;
- At least 506 deciduous trees and at least 8®vergreen trees;
- Evergreen trees spaced no more thar{ib center;
- Deciduous treespaced no more than Zbn center;
1 Type lll:
- A mix of evergreen and deciduous trees spaced to create a continuous canopy within 10 years;
- At least 500deciduous trees and no more than%b
- Trees spaced no more than@ center;
1 Type IV (Parking):
- Canopytype deciduous trees or broadleaf evergreen trees, evergreen shrubs and a mix of evergreen and deciduous ground coders
wells or strips;

Protection of trees during construction:
To provide the best protection for significant treegplicants:
1 Shall provide during the construction stage either:
- A temporary 5high fence; or
- A line of 5high, orange colored, twby-four stakes placed no more than 10' apart.
1 Shall place the fence or stakes in a line generally corresponding tirithéne of any significant tree(s) to be retained.
1 Shall construct a rock well if the grade level around the tree is to be raised by more than 1'. The diameter of thelwellezhall to the
diameter of the trunk plus 5'.
1 Shall not install imperviousurfaces, excavate, store, or drive equipment within the area defined by such fencing or stakes.
1 Shall not lower the grade level within the larger of the two areas defined as follows:
- The drip line of the tree(s); or
- An area around the tree equal to diameter for each inch of tree trunk diameter measured 4'above the ground.
1 May use alternative protection methods if determined by the city to provide equal or greater tree protection.

Tree protection

Definition of significant trees: Heritage trees are specifically protectedd
1 No definitiongiven

Tree retention incentives:

9 not found
Protection of significant trees: Tree replacement requirements:
1 not found 1 Significant trees which would otherwise be retained, but which w|

damaged or destroyely fault of the applicant shall be replaced in
manner determined by the director.
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City: Redmond

Year of most recent tree ordinance updatav9s

Tree City USA (year Joined)99

Permit is required for tree removal in these

conditions:

1 ATree Removal Permit is required for removal of any significant
within the City of Redmond regardleskthe condition of the tree
(must be @sessed by a Certified arborist) Pernot required for
routine maintenance(selective pruning of a tree)

Grading and clearing requirements:

1 A clearing, grading or stormwater management permit is require
for Removal of 11 or more trees that are 6" diameter or larger. T
tree diameter is measured 4' from the ground.

9 Removal of 10 or fewer trees is regulatedRedmond Zoning Code

Landscaping requirements:
1 Type I:
- Planting shall consist of evergreen trees and evergreen shrubs
a minimum height of 5' at planting, which will provide an 80% sig
obscuring screen at the time of planting;
- Or a combinatin of evergreen and deciduous trees and shrubs
backed by 100% siglobscuring, decorative wall or fence.
- Deciduous trees shall have a minimum height of 10" at planting
1 Type II:
- Planting shall be evergreen or a mixture of evergreen and
deciduous treesvith large shrubs and groundcover interspersed
with the trees, and/or a decorative wall or fence.
- Aminimum of 60% evergreen trees and evergreen shrubs.

Right of way limitations:

9 Street trees on the Recommended Street Tree List may be plant
on local access streets by property owners, vane then
responsible for maintenance of the trees in the street righivay.

9 Removal of street trees without approvalay be penalized.

1 The average spacing for street trees may be adjusted to allow fo
sight lines, utilities, traffic signs, light standar driveways etc.

9 Street shall be installed within the righf-way as follows:

- Deciduous trees shall be planted at least 4' from the face of cu
to center of tree in tree pits that measure 4' by 4' feet.
- Coniferous trees shall be planted at le@st from curbs.
- Trees should have a clear trunk to a height of 6' above the grou
9 No person shall top any public tree.

1 Parking:
- Screening for parking structures shall consist of a maximum of
evergreen plantingsiorder to allow light to penetrate to the
interior of the garages
- Up to 100% of the trees proposed for a parking area may be
deciduous.
- Cluster interior parking lot landscaping when possible to conser
significant portions of existing tree cover asamnenity to the site.
- Trees shall be planted in vehicle use landscape areas at a mini
of 1 per 4 parking stalls.

Pruning requirements:

9 Owners of property bordering on any city street, alley or tigh
way shall prune treegrowing on theimproperty in such manner tha
the trees and shrubs will not block or shade the light from street
lights, interfere with passage of vehicles or pedestrians, obstruct
vision of traffic signs or obstruct the view of any intersection.

9 Topping is defined a&n inappropriate technique teeduce tree
size; cutting a stem more than 2yrs. old at an indiscriminate loca
or back to a lateral branch too small to keep the cut stem vital
(typically less than 1/3 the diameter of the cut stem); a type of
pruning cutthat destroys tree architecture and serves to initiate
discoloration and perhaps decay in the cut stem.

Seasonal restrictions:

9 The Administrator may specify condins for worknecessary to
Syadz2NB (KS LINE LR geduireénts 6f2h¥ Hilfish, |
includingseasons whin which work may be conducted.

Protection of trees during construction:

following minimum required tree protection:

FtF33Ay3a FyR | NB

1 To ensure longerm viability of trees and stands identified for protection, permit plans and construction activities shall comply with the

1 All minimum required tree protection measures shall be shown on the tree protection and replacement plan.

1 All construction activities, including staging and traffic areas, shall be prohibited within 5' of the dripliretesfted trees.

1 Tree protection barriers shall be installed 5' beyond the dripline of significant trees to be protected prior to any farizhdise.

1 Tree protection barriers shall be a minimum of 4' high, constructed of chain link, or polyethyleneraafety fencing or similar material,
subject to approval by the Administrator. On large or multipteject sites, the Administrator may also require that signs requesting
subcontractor cooperation and compliance with tree protection standards be posteitesentrances.

1 Where tree protection areas are remote from areas of land disturbance, and where approved by the Administrator, altevrmatvef tree
protection may be used in lieu of tree protection barriers, provided that protected trees are ctetypsairrounded with continuous rope or

I O0zYBBYVIA BRI 6 aaa@NBES { | 9SS !

NE |

Tree protection

Definition of significant trees:Any healthy tree 6"+ dbh

Heritage trees are specifically protected’2s

Any tree 4" dbh, that after considering its age, height, value, or
function, is determined to be significant.

Tree retention incentives:

9 The Administrator may grant adjustments to site development
standards for developments on which 10 or more healthy signific
trees perexist acre.

1 Developments that preserve 40% or more of the healthy significg
trees shall be entitled to the Administrative Design Flexibility
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provisions for residential or commercial properties.

Protection of significant trees:

1 For single family propées, the maximum number of healthy
significant trees allowed to be removed per calendar year is basg
upon lot size:

- Up to 10,000 sq.ft- 2 significant trees

-10,00% 20,000 sq.ftg 4 significant trees
-20,001¢ 30,000 sq.ftg 6 significant trees
- 30,001 sq.ft. or largeg 8 significant trees

1 For new singldamily construction or singlamily additions, a
minimum of 35% of the existing healthy significant trees on the s|
must be retained.

9 For multifamily residential, commercial and industriabjperties,
the maximum number of health trees removed per calendar yean
5 per acre.

9 Landmark trees (greater than 30" in diameter at 4.5' above the
ground), protected trees, and trees within a critical area (i.e. Naf
Growth Protection Easement ornveetland/stream buffer etc)
cannot be removed unless they are determined to be hazardous
dead, diseased, dying or structurally unsound.

1 Site improvements shall be designed to protect trees with the
following characteristics, functions, or location, withquity given
to protection according to the following items, arranged from mog
important to least important:

- (i) Existing stands of healthy trees;

- (i) Trees providing habitat value, such as riparian habitat;

- (iii) Trees having a significant lasighbility function;

- (iv) Trees adjacent to public parks and open space.

- (v) Trees within the required yard setbacks or around the site
perimeter; and

- (vi) Trees that have a screening function or provide relief from

glare, blight, commercial or indugl harshness;

Tree replacement requirements:
1 With removal permit:

- 1:1 for significant trees removed

- 3:1 for landmark trees removed
1 Planting Size:

- 2.5" caliper dbh for deciduous trees;

- 6'in height for evergreen trees.

1 Any person who removes &t in violation of the conditions of a
tree removal permit or in violation of this division shall be subject
remedial measures based on size of tree removed:

-2:1-6"dbh
-3:1-6"¢ 9" dbh
-4:1-9"¢ 12" dbh
-5:1-12"¢ 16" dbh
-6:1->16'

1 Remedial eplacement trees shall be:
- Deciduous 3" dbh
- Evergreen 12" in height

9 Replacement can be done off site or by contributing to the tree fu
as approved.
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City: Renton

Year of most recent tree ordinance updatenis

Tree City USA (year Joinedoos

Permit is required for tree removal in these

conditions:

9 Landmark trees

1 Protected trees under a Land Development Permit

9 In critical areas

1 On protected slopes

1 In Native Growth Protection Easements

1 Tree topping

1 Permit notrequired:
-Certified hazard tree
-10,000 sq." orless in area: Up to 2 trees may be removed in ar
mon. period. No more than 4 trees may be removed in any 5 yr.
period from a property.
-10,00%20,000 sqg." in area: Up to 3 trees in any 12 mon. peiiax
more than 6 trees in any 5 yr. period from a property.
->20,000 sq.' in area: No more than 6 trees in any 12 mon. perig
No more than 12 trees in any 5yr. period.

Grading and clearing requirements:

1 All tree removal activities shall comply with @irzg, Excavation,
and Mining Regulations, and shall:

1 Not create or contribute to landslides, accelerated soil creep,
settlement and subsidence or hazards.

1 Not create or contribute to flooding, erosion, or increased turbidit
siltation or other form of ptution in a watercourse.

1 Maintain or provide visual screening and buffering between land
uses of differing intensity.

9 Expose the smallest practical area of soil to erosion for the least
possible time.

1 Be consistent with CAO.

1 Not create or contribute to &@azardous condition as the result of
blowdown, insect or pest infestation, disease, or other problems.

9 Preserve landmark trees

Landscaping requirements:

1 Where there is insufficient righdf-way space or no public frontage
street trees are required in thigont yard subject to approval of the
Administrator. Front yard trees are not required in the RC aiid R
zones. A minimum of 2 trees are to be located in the front yard p,
to final inspection.

1 Parking:

- Perimeter: Trees shall be 2" dbh for mdiimily, commercial, and
industrial uses at an average minimum rate of 1 tree per 30' of
street frontage.

- Interior: Trees shall be 2" dbh for mufimily, commercial, and
industrial uses. At least 1 tree for every 6 parking spaces within t

Right of way limitations:

1 It shall be unlawful for any person, without prior written approval
the City to remove, destroy, cut, break, or injureyasireet tree that
is planted or growing in or upon any street rigsftway.

9 Street tree spacing standards shall be as stipulated by the
Department of Community and Economic Development, provide
there shall be a minimum of 1 street tree planted per addres

1 Any additional undeveloped rigittf-way areas shall be landscapec
unless otherwise determined by the Administrator. Refer to the
/I AGeQa ! LIWINPOSR ¢NBS [A&l YR
the Department of Community and Economic Development@md
iKS /AleQa ¢SoarisSe

lot interior shdl be planted.

1 Planting Size: Broadleaf trees at the time of planting must be full
branched and no smaller than 1.5" dbh. Broadleaf trees planted
residential zones must be a minimum of 1.5" dbh. Broadleaf tree
planted in all other zones must be a rmmim of 2"dbh. Conifer
trees at the time of planting must be fully branched and a minimy
of 6" in height.

Seasonal restrictions:

9 From October 1st through April 30th, which is the seasonal
limitation period, clearing and grading shall only be permitted if
shown to the satisfaction of the Director that runoff leaving the
constructionsite will comply with the erosion and sediment contrg
measures and performance criteria and implementation
requirements in the Surface Water Design Manual.

Protection of trees during construction:

to be retained.
g2NRaAZ abh ot wWwWR{itSIOi{SLR

whenever equipment or trucks are moving near trees.
g St ¢ iKS

2 NJ N2 O I N2 dzy R

drip line of any tree to be retained.

2012)

5676, 123-2012)

1 Construction Storage Prohibited: The applicant mayfilipexcavate, stack or store any equipment, dispose of any materials, supplies or|
fluids, operate any equipment, install impervious surfaces, or compact the earth in any way within the area defined hyylthe df any tree

1 Fenced Pratction Area Required: Prior to development activities, the applicant shall erect and maintain 6' high chain link temporary
construction fencing around the drip lines of all retained trees or at a distance surrounding the tree equal to (1.2&ryfdr"ef trunk
caliper, whichever is greater, or along the perimeter of a tree protection tract. Placards shall be placed on fencin@' éveigafing the

groups of trees shall be fenced and signed. Individual trees shall be fenced on 4 sides. In addition, the applicantidbadlupryvision

1 Protection from Grade Changelf the grade level adjoining to a tree to be retained is to be raised, the applicant shall construct a dry rg
GNSSP® ¢KS RAIFYSGSNI 27
9 Impervious Surfaces Prohibitedthin the Drip Line: The applicant may not install impervious surface material within the area defined b
1 Restrictions on Grading within the Drip Lines of Retained Trees: The grade level around any tree to dx meginot be lowered within the|

greater of the following areas: (i) the area defined by the drip line of the tree, or (ii) an area around the tree eqt'tm Hiameter for
each 1" of tree caliper. A larger tree protection zone based on tree gigeies, soil, or other conditions may be required. (Ord. 567&-12

9 Mulch Layer Required: All areas within the required fencing shall be covered completely and evenly with a minimum ak3hafdbeprior
to installation of the protective fencingexceptions may be approved if the mulch will adversely affect protected ground cover plants. (C

2NJ 2y SI OK & AdRmBividudly piofeGed Fe®s/oD A Y

GKA& gl ft 2NJ
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that are to be retained.

1 Monitoring Required during Construction: The applicant shall retain a certified arborist or licensed landscape architsetedrees a&
protected from development activities and/or to prune branches and roots, fertilize, and water as appropriate for anynttegeand cover

1 Alternative Protection: Alternative safeguards may be used if determined to provida eqgreater tree protection.

Tree protection

Definition of significant trees:

Heritage trees are specifically protected’2s

1 A tree 6"+ in calipe(or an alder or ottonwood tree 8"+ in caliper).

1 Trees qualified as dangerous shall not be considered significant.

1 Trees planted within the mosecent 10 years shall qualify as
significant trees, regardless of the actual caliper.

Tree retention incentives:
9 not found

Protection of significant trees:

9 Minimum on site trees:
- Detached singkéamily development: 2 significant trees for every
5,000 sq. ft. of lot area
- Multi-family development (attached dwellings): 4 significant tree
for every 5,000 sq. ft. of lot area

1 Properties subject to an active Land Development Permit or builg
permit shall etain the following percentages of significant trees
oFlaSR 2y GKS LINRBLISNI&Qa 12ySd
proposed public rightef-way shall not contribute to the number of
significant trees required to be retained:
-C, R1, R4, R6 and R8 Zores: At least 30% of the significant tree
shall be retained in a residential or institutional development.
-R10, R14, RMF and RMH: At least 20% of the significant trees
shall be retained in a residential or institutional development.
- All Other ZonesAt least 10% of the significant trees shall be
considered protected and retained in commercial or industrial
developments.
- Utility Uses and Mineral Extraction Uses: Such operations shall
exempt from tree retention requirement$ the applicant can jugy
GKS SESYLIWiA2Y Ay gNAGAYy3D. G2 0

1 Priority of Tree Retention Requirements:
- Priority One: Landmark trees; Significant trees that form a
continuous canopy; Significant trees on slopes greater than 20%
Significant trees gelcent to critical areas and their associated
buffers; and Significant trees over 60' in height or greater than 1§
caliper.
- Priority Two: Healthy tree groupings whose associated
undergrowth can be preserved; Other significant native evergree
or deciduais trees; and Other significant nerative trees.
- Priority Three: Alders and cottonwoods shall be retained when
other trees have been evaluated for retention and are not able ta
retained, unless the alders and/or cottonwoods are used as part
anapproved enhancement project within a critical area or its buff

Tree replacement requirements:

1 When the required number of protected trees cannot be retained
NEBLX I OSYSyid GNBSa gAdGK G S|
¢ Q shall iefplated at a rate of 12 caliper inches of new trees tg
replace each protected tree removed.

1 Up to 50% of trees required in landscaping code may contribute
replacement trees.

1 The City may require a surety or bond to ensure the survival of
replacement trees

1 Planting SizeBroadleaf trees at the time of planting must be fully
ON} yOKSR yR y2 &avlftfSN 0KIy
NE&a&ARSYyGALE T2ySa YdaAad oS8 | Y
LX I yGSR Ay |ttt 20KSNI T 2 énder Y
trees at the time of planting must be fully branched and a minimg
2F ¢cQ AY KSAIKGD
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City: Sammamish

Year of most recent tree ordinance updatenis

Tree City USA (year Joinedya

Permit is required for tree removal in these

conditions:

1 Any person who desires to cut down or remove any significant tr
or who desires to conduct grading activities on a site that will res
in the removal of any significant tree, must first obtain approval.

1 Approval may take the form of a treaemoval permit or it may be
included in conjunction with another land use approval such as g
preliminary plat grading permit.

1 Exempt: Emergency removal necessary to remedy an imminent
danger, and removal in public easements and public righisay
by theCity.

Grading and clearing requirements:

1 All tree removal requires a clearing and grading permit except:

9 Emergency tree removal to prevent imminent danger or hazard t
persons or property;

9 The cutting and removal of any coniferous tree of less than 8" dh
or any deciduous tree of less than 12" dbh when not located with
a critical area or buffer;

9 The pruning, limbing, and general maintenance of trees outside
environmentally critical areas and buffers;

Landscaping requirements:

1 Type I:
- A mix ofprimarily evergreen trees and shrubs generally
interspersed throughout the landscape strip and spaced to form
continuous screen;
- Between 70% and 90% evergreen trees;
- Trees provided, one per 10' of landscape strip and spaced no n
than 20' apart orcenter;

Right of way limitations:

1 All internal walkways along pedestri@mniented buildng fronts and
walkways on the edge of parking areas shall feature at least 1 st
tree (on average) for every 30" of walk.

9 Each required street tree planted on site shall receive a 50% cre
and each street tree planted on site in excess of the minimu
requirement shall receive a 100 % credit toward the tree
replacement requirement.

1 Type II:
- A mix of evergreen and deciduous trees and shrubs generally
interspersed throughout the landscape strip spaced to create a
filtered screen;

Pruning requirements:

1 Significant trees shall not be topped;

9 Excessive pruning shall not be allowed unless necessary to prot
life and property;

- At least 50% deciduous trees and at least 30& evergreen trees;
- Trees provided, one per 20' l@ndscape strip and spaced no mof
than 30' apart on center;

1 Type lll:
- A mix of evergreen and deciduous trees generally interspersed
throughout the landscape strip and spaced to create a continuou
canopy;
- At least 70% deciduous trees;
- Treesprovided, one per linear 25' of landscape strip and spaceg
more than 30" apart on center;

1 Parking:
- 1 tree for every 5 parking stafigsr a commercial or industrial;
- 1 tree for every 10 parking stallsrfresidential or institutional;
- Parking aredandscaping shall consist @anopytype deciduous
trees, evergreen trees, evergreen shrubs and groundcovers plan
in islands or stripsAt least 70% of trees are deciduous.

Seasonatestrictions:

9 From October 1st through March 31stearing and grading shall
only be permitted if shown to the satisfaction of the director that
silt-laden runoff exceeding standards will be prevented from leav|
the construction site through a combinati of the following:

- Site conditions including vegetative coverage, slope, soil type a
proximity to receiving waters;

- Limitations on activities and the extent of disturbed areas; and
- Proposed erosion and sedimentation control measures.

1 Clearing andjrading will be allowed only if there is installation anc
maintenance of an erosion and sedimentation control plan
approved by the department that shall define any limits on cleari
and grading or specific erosion and sediment control measures
required during this period.

Protection of trees during construction:

FEF33Ay3a YR | NB 5 B

1 All minimum required tree protection measures shall be shown on the tree protection and replacement plan.

1 Tree protection barriers shall be installed 5' beyond the drip line of significant todes protected prior to any land disturbance.

1 Tree protection barriers shall be a minimum of 4' high, constructed of chain link, or polyethylene laminar safety feattieg material,
subject to approval by the director. On large or multipl®ject stes, the director may also require that signs requesting subcontractor
cooperation and compliance with tree protection standards be posted at site entrances.

1 Where tree protection areas are remote from areas of land disturbance, and where approved hyettterd alternative forms of tree
protection may be used in lieu of tree protection barriers, provided that protected trees are completely surrounded wittuoastrope or

OOz YBBYABBIi6anaNBES® { I S |

9 Native undersbry trees, shrubs and other vegetation shall be protected within the designated tree protection area.

NE |

Tree protection

Definition of significant trees:

1 A tree that is in a healthy condition and is a noninvasive species
- Evergreen: 8"+ dbh
- Deciduousl 2"+ dbh

1 Heritage tree: 22"+ dbh

9 Landmark tree: 32"+ dbh

Heritage trees are specifically protected’2s
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Protection of significant trees:

Maximum significant tree removal based on lot size-ih R4 and R6 zones:

1 < 1/4 acre: 50% allowed to be removedery 10 yrs. 2 allowed to be removed per yr. 6 allowed to be removed per rolling 10r. period.
9 1/4 acc 1/2 ac: 40%, 4 per yr., 12 per 10yrs.

1 1/2 acc 1 ac: 30%, 6 per yr., 18 per-§fs.

1 1 acg 2 ac: 20%, 8 per yr., 24 per 10yrs.

1 >2 ac: 10%, 10 per yedQ per 10yrs.

In R8, R12, R18, O, NB and CB Zones:

1 A permit shall be granted for the removal of not more than 4 significant trees per year with a limit of 8 significanvéges grs.
1 Retention is higher in critical areas.

Retention priorities:

1 Significant trees part of a continuous canopy adjacent to an environmentally critical area and associated buffer;

1 Significant trees part of a continuous canopy adjacent to a public park and/or other protected open space;

1 Significant trees part of any othen-site and/or offsite continuous canopy;

1 Significant trees providing relief from identified environmental impacts;

1 Significant trees providing perimeter connectivity and/or-site screening;

1 Significant trees able to be incorporated into requitaddscaping;

1 An isolated cluster of significant trees;

1 Individual significant trees.

Tree retention incentives:

1 (a) Landmark trees preservation shall receive retention credit as follows:

1 (i) 200% in conjunction with subsections (1)(a) through (c) okttsion.

1 (ii) 150% credit in conjunction with subsections (1)(d) through (f) of this section.

1 (b) Heritage tree preservation shall receive retention credit as follows:

1 () 175% credit in conjunction with subsections (1)(a) through (c) of this section.

1 (ii) 125% credit in conjunction with subsections (1)(d) through (f) of this section.

1 (c) New subdivisions and short plats proposing a minimum 45% permanent preservation of significant trees in conjunctidrsedtions
(2)(a) through (c) of this sectionalhreceive a 50% reduction of required-site recreation space.

1 (d) New subdivisions and short plats proposing a minimum 40 % permanent preservation of significantdoggsnction with subsections

1 (1)(a) through (c) of this section shall receiveb&2reduction of required onite recreation space.

9 To qualify for any of these incentisgall landmark trees proposed for permanent preservation shall be outside of any environmentally ¢
area and associated buffer.

Tree replacement requirements:

9 3:1 for landmark trees

1 2:1 for heritage trees

1 1:1 for significant trees

1 Planting size: Coniferous'+ in height; Deciduous 2.5"+ dbh

1 Replacement trees shall be primarily native species to Washington in order to restore and enhance a site as neatigadepta its pre
removal character and function.

1 Replacement trees should be planted to reestablish or enhance tree clusters where they previously existed,;

1 Where possible, replacement trees should be planted within environmentally critical areas awnthéess buffers. Replacement trees may b
planted within a designated open space tract or environmentally critical area tract, where it is determined that suctygahtinces and
complements existing vegetation and environmental functions;

7 ReplacementN8Sa akKlff 0SS LXIYyGdSR Ay t20FGA2ya FLILINBLINAIGS (2 GKS§

1 Replacement trees shall be located away from areas where damage is likely;

1 Replacement trees shall be planted in areas that connect or are adjaxardesignated open space tract or environmentally critical area
tract or otheropen space, where appropriate;

9 Offsite and restoration plantings can offset onsite replacement if approved.

Comments:
1  Tree retention provides credits in the LID code
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City: SeaTac

Year of most recent tree ordinance updatenis

Tree City USA (year Joinedpo9

Permit is required for tree removal in these
conditions:

9 Commercial cutting of trees 8" in diameter or more
1 In critical areas

Grading and clearingequirements:
9 For 7,000 sq. ft.ef land disturbing activity oin a critical area.
9 Permitexempt projects still need to implement water quality BMF

Landscaping requirements:

1 Type I:
- A solid wall of trees and/or a dense hedge with a mix of decidug
and evergreen trees placed to form a continuous screen within 3
years;

Right of way limitations:

9 In the Streetfront Pedestrian Zone: A minimum 4' wide street
landscaping zone shall be required adjacent to the street curb,
consisting of a combination of tes, landscaping, light poles, and
street furniture in a manner to be approved by the Director.

- At least70% evergreen trees;
- Evergreen trees spaced no more than 15'; Deciduous trees spa
no more than 20' on center;

T Type ll:
- A mix of evergreen and deciduous trees and shagaced to
create a filtered screen within 3 yrs;
- At least 50% deciduous trees and at least 30% evergreen trees|
- Evergreen trees spaced no more than 15'; Deciduous trees spa
no more than 20' on center;

1 Type lII:
- A mix of evergreen and deciduous trees spaced to create a
continuous canopy within 10 yrs;

1 Type IV:
- Canopytype deciduous trees or broadleaf evergreen trees,
evergreen shrubs and a mix of evergreen and deciduous
groundcovers planted in wells or strips;
- Planting wells or strips which each contain at least 1 tree;
- At least 70% deciduoueees;spaced no more than 25' on center;

Protection of trees during construction:

1 Applicants ball provide during the construction stage either:
- A temporary 5' high fence; or
- A line of 5high, orange2x4 stakes no more than 10' apart.

1 Applicants ball place the fence or skes in a lineorresponding to
the drip line of any significant tree(s) to be retained.

9 Applicants ball construct a rock well if the grade level around the
tree is tobe raised by more than 1'. The diameter of the well shal
be equal to the diameter of the trunk plus 5'.

1 Applicants ball not install impervious surfaces, excavate, store, 0
drive equipment within the area defined by such fencing or stake|

9 Applicants kall not lower the grade level within the larger of the 2
areas defined as follows:

- The drip line of the tree(s); or
- An area around the tree equal to 1' diameter for each inch of tre
trunk diameter measured 4' above the ground.

9 Applicants nay use altemative protection methods if determined b
the Director to provide equalor greater tree protection.

1 Parking:
- At least 10% of the interior surface parking area shall have
landscaping when the total number exceeds 20 parkiatiss
including a minimum of 1 tree for every 7 parking stalls to be

Pruning requirements:
1 All required landscaped areas shall be maintained, pruned, trimn
and watered to create and a healthy growing condition.

distributed between rows and/or stalls throughout the parking lot
1 Planting Size: Deciduous trees 2" in caliper measured 4' above t

ground at the time of planting. Evergreen trees Bi-height

measured from treetop to the ground at the time of planting.

Seasonal restrictions:

9 Clearing on an erosion hazard area is allowed only from April 1s
September 1st, except that up to 15,000 sqg." may be cleared on
lot, subject to any other requirement for vegetation retention and
subject to any clearing andayting permit.

Tree protection

Definition of significant trees:An existing healthy tree which ha

Heritage trees are specifically protectedid

a
diameter of:

Evergreen: 8"+ at 3' above grade

Deciduous: 12"+ at 3' above grade (excluding poplar trees).

Tree retention incentives:
9 not found

Protection of significant trees:

1 In singlefamily zones, 2 significant trees saved in each new lot

1 A minimum number of trees per lot within new proposed short plats and
long subdivisions shall be required:
- 2 significant trees; 1 significant tree + 2 new trees; or 4 new trees.

1 In other zones, 3 significant trees, or 12% of onsite significant trees,
whichever number is greater, shall be saved in new development.

1 No significant trees shall be removed from mdgtimily, commercial, or
AYRAZAGNALFE T2ySa gAlGKz2dzi + a¢NBS

9 The property owner shall demonstrate at least one of the following criteri
Ay 2NRSNJ G2 20iGlFAY | a¢NBS /SN
- A tree constitutes a safety hazard to structures on theperty or on

R2F OSy G LINRPLISNIASE &4 RSGSNIYAYS
- A tree is dead; or
-¢KS GNBS Aa RAaSIFaSR yR gAff RA

- The property owner has an approved building permit.

Tree replacement requirements:

9 2:1 insingle family zones

1 3:1in other zones

1 All trees required to be replanted as mitigation shall be replanted prior to
occupancy.

1 Any trees replanted for mitigation purposes shall be in addition to any
required landscaping for the proposed project.

1 Planting &e:
- Deciduous: 2"+ in caliper at 4' from its base at the time of planting
- Evergreen: height of 8'+, not including growth leaders

Comments: An Advisory Tree Board oversees public tree education and trees in public spaces includiru-vigtyts
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dty: Seattle

Year of most recent tree ordinance updatenii

Tree City USA (year Joined)ess

Permit is required for tree removal in these

conditions:

1 In critical areas

1 Significant trees on undeveloped land

1 More than 3 significant trees otleveloped land
1 On developing land

1 In public rightsof-way

Grading and clearing requirements:
1 Grading and clearing plans are required to show existing tree an
maximize tree retention.

Landscaping requirements:

1 Landscaping is required to meet a "Green Becscore by adding
up square footages of different elements. Trees are weighted hig
than all other vegetation: small trees are weighted at 0.3, larges
trees at 0.4, and existing significant trees at 0.8.

1 Landscaping that achieves a Green Factor scbr&0oor greater is
required for any lot zoned Mixed Use or Industrial Commercial w|
- Development containing more than 4 new dwelling units; or
- Development, either a new structure or an addition to an existin
structure, containing 4,000 sq. ft. ohon-residential uses; or
- Any parking lot containing 20 new parking spaces

1 Landscaping that achieves a Green Factor score of 0.6 or greate
required for any lot within a LR zone if development is proposed

Right of way limitations:

1 Private property ownerghat plant trees in rightof-way are
responsible for:
- Maintaining street trees and other vegetation in abutting public
places;
- Pruning street trees in abutting public places areks on private
property so that the trees do not obstruct street lights, traffic sign
or signals, and views of streets or intersections;
- Removing or relocating improperly or inappropriately planted
street trees in abutting public places when requestedio so;
- Abating nuisance trees in abutting public places.

1 No person shall plant, remove, or perform major pruning on any
street tree without first obtaining a Street Use permit.

that has more than one dwelling unit, or a congregate residence.
1 Landscaping that achieves a Green Factor score of @feater is

Pruning requirements:
9 Topping is regulated as removal.

required for any lot within a MR or HR zone if development is
proposed that has more than 1 dwelling unit.

1 In Urban Plazas in the North Lake Overlay Zone, a minimum rati
1 tree per 700 sq. ft. of plaza area is required.

1 Parking:
- Multi-Fanily: One tree per every five parking spaces is required
- Commercial: One tree is required for every ten parking spaces.
- Downtown: One tree per every five parking spaces is required.

1 Landscaping code rigorously emphasizes street trees in all land
- Street trees shall be provided in all planting strips. Existing stre
trees may count toward meeting requirement. Street trees shall
be required for an expansion of less th2)500 sq. ft.. treet trees

shall be required for each additionh|000sqg. ft.of expansion.

Seasonatestrictions:

1 A permit may be granted with or without conditions including
restricting grading work to specific seasons, months or weather
conditions.

Protection of trees during construction:

within the feeder root zone.

County Office of Records and Elections.

services;

- Ahazardous tree assessment, if applicable;

In Singlefamily andResidential Small Lot zones:

15" in width.

fLY 2NRSNJ {2

1 The basic tree protection area shall be the area withindtip line of the tree. The tree protection area may be reduced if approved by th
Director according to a plan prepared by a tree care professional. Such reduction shall be limiteghdoéthe area within the outer half
of the area within the dripine. In no case shall the reduction occur within the inner root zone.

9 The Director may establish conditions for protecting the tree during construction within the feeder root zone.

1 The Director may condition Master Use Permits or Building Permits talmoheasures to protect tree(s) during construction, including

1 If development standards have been modified to avoid development within a designated tree protection area, that arearstiall re
undeveloped for the remainder of éhlife of the building, and a permanent covenant stating this requirement shall be recorded in the Ki

1 The Director may require a tree protection report by a tree care professional that provides the followingatiterm
- Tree evaluation with respect to its general health, damage, danger of falling, proximity to existing or proposed structunestaity

- Evaluation of the anticipated effects of proposed construction on the viability of the tree;

- Plans for supervising, and/or monitoring implementation of any required tree protection or replacement measures; and
- Plans for conducting postonstruction site inspection and evaluation.

1 Tree removal permitted only if: (1) The maximum lot coverage cannot be achieved without extending into the tree protectioniato a
required front and/or rear yard; (2) Avoiding development in the tree protection areddvasult in a portion of the house being less than

1 Permitted extension into front or rear yards shall be limited to an area equal to the tree protection area not locatedegthined yards.
LINR ( SO0 lidhrit&ay snodify@hbir devglopRént proSodabtdléxteny intb frdhf and/or rear yards.
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In Lowrise zones:

the permitted height.

area.

In Midrise and Commercial Zones:

requirements,, and/or a reduction in parking space standards.
fLY 2NRSN) G2 LINRGSOG (NBSa

9 The Director may permit exceptional trees to be removed only if the total floor area (within the maximum permitted FARgahdrhits
cannot be achieed while avoiding the tree protection area through the following: (1) Development standard adjustments; (2) An incre

1 In order to preserve an exceptional tree, for a principal structure that is subject to pitched roof pnsyitie Director may permit the ridge
of a pitched roof to accommodate, on an additional story, the amount of floor area lost by avoiding development withaetheotiection

1 A reduction in required parking may be permitted to protect an exceptitre if the reduction would avoid the tree protection area.
1 In order to protect trees over 2 feet in diameter an applicant may request and the Director may allow modification of aerelefandards
in the same manner and to the same extent as proviftedexceptional trees.

1 The Director may permit an exceptional tree to be removed only if the applicant demonstrates that protecting the treedinygavoi
development in the tree protection area could not be achieved throtihghdevelopment standard adjustments, a reduction in the parking

20SNI HQ AY RAL
the same manner and to the same extent as provided for exceptional trees.

YSGSNI Fy | LILXstrards in

Tree protection

Definition of significant trees:

Heritage trees are specifically protected’2s

1 All trees 6"+ in diameter at 4.5' above the ground.

1 The code regulates "exceptional trees" more strictly, which are a
tree or group of trees that because of its unique historical,
ecological, or aesthetic value constitutes an important communit
resource.

Tree retention incentives:

1 "Green Factor" scores for required landptay heavily incentivize
tree retention: Significant existing trees are weighted higher than
another other element.

Protection of significant trees:

1 No more than three significant trees may be removed in any one
year period on lots in Lowrise, Midrisead Commercial zones or on
lots 5,000 sq. ft. or greater in a Sinddenily or Residential Small Lg
zone, except when the tree removal is required for the constructi
of a new structure, retaining wall, rockery or other similar
improvement that is approed as part of an issued building or
grading permit.

9 Tree removal or topping is prohibited, except for hazard trees,
grading or building permits, street trees, and park projects, as
follows: (1) Significant trees and exception trees on undeveloped
lots; (2)Exceptional trees on lots in Lowrise, Midrise and
Commercial zones or on lots 5,000 sq. ft. or greater in a Single
family or Residential Small Lot zone.

Tree replacement requirements:

For norhazardous trees removed during development:

1 1:1 for each excepnal tree and tree over 2'+in diameter that is
removed in association with development in all zones, the size a
species of which shall be determined by the Director

1 The tree replacement required shall be designed to result, upon
maturity, in a canopy oger that is at least equal to the canopy cov|
prior to tree removal.

9 Preference shall be given to @ite replacement.

1 When onsite replacement cannot be achieved, or is not appropri
as determined by the Director, preference for-sffe replacement
shall be on public property.
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City: Shoreline

Year of most recent tree ordinance updateni2

Tree City USA (year Joinedp12

Permit is required for tree removal in these

conditions:

1 The removal of trees on properties zoned NeighborhB8oginess,
Community Business, Mixed Business, Town Center 1, 2, and 3,
Mixed! 8S wSaARSydAlf TtnQ A& SESY
the trees are located within eritical area or its buffer.

1 Unless located in a critical area or buffer, removaheffollowing
number of significant trees is exempt from permit based on parce
size in square feet (excluding#s with dbh greater than 30"):

Grading and clearing requirements:

1 A Clearing Grading Rmit is required if more than 3,000 sqf land
area is to be cleared.

9 Permit required for removal of trees greater than 30" dbh and/or
more than the maximum number of empt trees are to be
removed.

1 Pre-application meeting and permit required foemoval of any
non-hazardous tree(s) in critical areas or buffers, along with
applicable critical area report(s).

-<7,200- 3 trees
-7,20%14,400- 4 trees
-14,40%21,780-5 trees
-21,781< 6 trees

1 Unless located in aitical area or buffer, or clearing greater than
3,000 sqft. of land area, any number of nesignificant (smaller)
trees maybe removed without a permit.

1 Removal of active or imminent hazardous trees is allowed, such
tree limbs or trunks that ardemonstrably cracked, leaning toward
overhead utility lines or structures, or are uprooted by flooding,

Right of way limitations:

9 A Tree Board recommends policy on trees in the rigfhvay and
city property.

1 A rightof-way use permit shall beequired and issued by the
director of the parks, recreation and cultural services department
OKSNBFFGISNI aRANBOG 2 NE 0 -ofvaNI LIt
FR2IF OSyid G2 G4KS | X AOlFyidQa LU

1 A rightof-way use permit shall be required and shall dodyissued
by the director for the nonexempt pruning or removal of trees in
rightsof-g | @ + R2l OSyd G2 GKS | LILX A

heavy winds or storm events. After the tree removal, the City will
need photographic proof or other documentation and the
appropriate application apmval, if any.

1 Removal of trees located in critical areas or buffers which are
hazardous but not active or imminent, such as suspected tree ro
diseased trees or less obvious structural wind damage to limbs g
trunks, requires a permit exemption requestiio signed by the
property owner and a tree evaluation form prepared by a qualifie
professional arborist to be submittezhd subject to City approval.

9 Permit required for removal in the riglaf-way.

Seasonal restrictions:
not found

Landscaping requirements:

1 Type I:
- A mix of primarily evergreen trees and shrubs generally
interspersed throughout the landscaped strip and spaced to form
continuous screen.
- 80% of trees and shrubs shall be evergreen.
- Trees planted at 10" in height, at the rate of one tree per 10" of
landscaped strip and spaced no more than 15' apart.

1 Typell:
- Trees generally interspersed throughout the landscaped strip al
spaced to create a continuous canopy.
- Provide a mix of deciduous and evergreen trees and shrubs.
- Trees planted at 1.5" caliper, at the rate of one per 25' of
landscaped strip angpaced no more than 30' apart on center.

1 Parking:
- Trees shall be provided and distributed throughout the parking
area at a rate of 1 tree for every 10 parking stalls.

Pruning requirements:

9 Pruning of trees not in critical areas or buffers or otherwise
protected is allowed.

9 Minor pruning in critical areas or buffers is considered permit
exempt if BMPs for pruning are utilized consistent with SMC
20.50.350(E). Protected trees may be pruned to enhance views
using methods such as windowing, interlimbing, kirtsxg up, when
completed by a qualified professional arixirand consistent with
BMPs.

1 Excessive pruning, including topping, stripping, imbalances, or
coppicing shall not be allowed unless necessary to protect life an
property.

Protection of treesduring construction:
submitted to meet the requirements of this subchapter.
dripline areas of trees that are to be retained.

G2 I LILINZ DI § GKS 5A

adzo2S01 0@

posted at site entrances.

1 All required tree protection measures shall be shown on the tree protection and replacement plan, clearing and gradorgopten,plan

1 Tree dripline areas shall be protected NI, excavation, construction materials, or equipment staging or traffic shall be allowed in the

1 Prior to any land disturbance, temporary construction fences must be placed around the dripline of theepreserved. If a cluster of treeg
is proposed for retention, the barrier shall be placed around the edge formed by the drip lines of the trees.

1 Tree protection barriers shall be a minimum of 4' high, constructed of chain link, or polyethylene lanfiétyafesacing or similar material,

project sites, the Director may also require that signs requesting subcaatregoperation and compliance with tree protection standards

1 Where tree protection areas are remote from areas of land disturbance, and where approved by the Director, alternative fogens

NBOG2NXP a¢NBS t NBGSO inkargebdr rulifde £
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protection may be used in lieu tree protection barriers; provided, that protected trees are completely surrounded with continuous ropg
I 0023 S1A SRzioee aceaINBSP [ S| @S
1 Rock walls shall be constructed around the tree, equal to the dripline, whistinexgrade levels are lowered or raised by the proposed

FEF3aA3Ay3 YR I NB

grading.

1 Retain small trees, bushes and understory plants within the tree protection zone to the maximum extent practicable.
9 Preventative Measures. In addition to the above minimum tree proteati@asures, the applicant should support tree protection efforts b
employing, as appropriate, the following preventative measures, consistent with best management practices for maintaingagdtithef the

tree:
- Pruning of visible deadwood on trees to petected or relocated;
- Application of fertilizer to enhance the vigor of stressed trees;

- Use of soil amendments and soil aeration in tree protection and planting areas;

- Mulching over tree drip line areas; and

- Ensuring proper watering during aimdmediately after construction and throughout the first growing season after construction.

I NB I

Tree protection

Definition of significant trees:
i Evergreen: 8"+ dbh
| Deciduous: 12"+ dbh

Heritage trees are specifically protected’2s

Protection ofsignificant trees:

1 Sites must minimally retain 20% of existing rexempt significant
trees excluding critical areas and buffers, or minimally retain 309
significant trees including all significant trearitical areas and
buffers.

1 Trees retained s.a condition of a development plan must be
protected and naintained for at least 3 yrs.

1 Site improvements shall be designed to give priority to protection
trees with the following charactettiss, functions, or location:

- Existing stands of healthy trees that have a reasonable chance
survival once the site is developed, are well shaped to withstand
wind and maintain stability over the long term, and will not pase
threat to life or property.

- Trees which exceed 5@ height.

- Trees and tree clusters wdh form a continuous canopy.

- Trees that create distinctive skyline feature.

- Trees that have a screening function or provide relief from glare

Tree retention incentives:

9 The Director may grant reductions or adjustments to other site
development standards if the protection levels are exceeded. O
caseby-case review, the Director all determine the balance
between tree protection that exceeds the established minimum
percentage and variations to site development requirements. If tf
Director grants adjustments or reductions to site development
standards under this provision, then &rotection requirements
shall be recorded on the face of the plat, as a notice to title, or o
some other legal document that runs with the property.
Adjustments that may be considered are:

1 Reductions or variations of the area, width, or composition of
required open space and/or landscaping;

9 Variations in parking lot design and/or any access driveway
requirements;

9 Variations in building setback requirements;

9 Variations of grading and stormwater requirements.

blight, commecial or industrial harshness.

- Trees providing hatat value, @rticularly riparian habitat.

- Trees within the required yard setbacks or around the perimefe
the proposed development.

- Trees having a sigrifint land stability function.

- Trees adjacent to public parks, open spaand critical area
buffers.

- Trees having a significant wategtention function.

Tree replacement requirements:

1 Trees removed under partial exemption may be removed per pa
with no replacement of trees required.

1 Any significant tree proposed for removal beyond this limit shoul
be replaced as follows:

1 - One existing significant tree of eight inches in diametdoreast
height for conifers or 12" in diameter at breast height for all othe
equals 1 new tree.

1 - Each additional 3" in diameter at breast height equals 1 additio
new tree, up to 3 trees per significant tree removed.

1 Planting size: deciduous treelsadl be at least 1.5 in caliper and
evergreens 6' in height.
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City: Skykomish

Year of most recent tree ordinance updateno4

Tree City USA (year Joinedya

Permit is required for tree removal in these

conditions:
9 In critical areas
1 Incity parks

Grading and clearing requirementsot found
Landscaping requirementsiot found

Protection of trees during constructiorot found
Seasonal restrictionsiot found

Right of way limitations:

1 The superintendent is authorized to cause tieenoval of any trees
and shrubs from any public area, or the roots of any trees and shi
which extend into any public area when such trees and shrubs or
roots thereof are causing damage to or are liable to cause damag
any town water or sewer sysin component or appurtenance.

Pruning requirements:

9 Normal nondestructive pruning and trimming for maintenance
purposes, or thinning of limbs of individual trees to provide a view
corridor, shall not be subject to these buffer requirements.

9 Enhancement o& view corridor shall not be construed to mean
excessive removal of trees or vegetation that impairs views.

9 Removal or destruction of trees with a caliper width greater than {
at 4' above the ground shall be considered destructive pruning an
prohibited.

Tree protection

Definition of significant trees:

Heritage trees are specifically protectedid

1 not found

Tree retention incentives:
9 not found

Protection of significant trees:
1 Wherever possible, preserve existing trees on private property a
in the public rightof-way.

Tree replacement requirements:
9 Removed tree or vegetation in critical areas shall be replaced wi
like species at least 1 month prior to the end of the growing seas
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City: Snoqualmie

Year of most recent tre@rdinance update:2011

Tree City USA (year Joinedya

Permit is required for tree removal in these

conditions:

1 A permit is required except:

1 Emergency tree removal

1 Normal and routine horticultural activities associated with existin
commercialorchards, nurseries or Christmas tree farms.

Grading and clearing requirements:

9 Grading permit applications identify any significant trees to be cu
and/or amounts of vegetation to be removed.

9 Grading within the drip line of significant trees that areb®
retained shall be prohibited to prevent damage to significant tree|

Landscaping requirements:

1 Type I:
- A mix of primarily evergreen trees and shrubs placed to form a
continuous screen;
- At least 70% evergreen trees;
- Evergreen trees spaced no mahan 15' on center;
- Deciduous trees spaced no more than 20' on center;

1 Type II:

1 - A mix of evergreen and deciduous trees and shrubs spaced to
create a filtered screen;

Right of way limitations:

1 Any person negligently damaging or deforming a city tree shall b
liable to the city for the cost of replacement of tiree, including
the cost of nursery stock in close as size to the damaged or
RSF2NYSR GNBS a A& FSIarots
planting and actual or estimated costs of establishment.

9 Trees shall be provided along all public street$adlows:
-Treesshaf 0SS aLJ OSR apag ondrehdB. (K|
-Treesshdl 0SS &aLJ OSR part ovf oNeBtor anl loch
access streets.

- At least 50% deciduous trees and at least 30% evergreen trees|
- Evergreen treespaced no more than 15' on center;
- Deciduous trees spaced no more than 20' on center;

1 Type lll:
- A mix of evergreen and deciduous trees spaces to create a

Protection of trees during construction:

9 The director may require protection techniques &gnificant trees
including, without limitation, restrictions on excavations, fills and
impervious surfaces within the drip line and the requirement of
temporary construction fencing around the drip line.

continuous canopy;
- At least 70% deciduous trees;

Pruning requirements:
1 Restricted in criticareas and rightef-way

- Trees spaced no more than 25' on center;

1 TypelV (Parking):
- Canopytype deciduous trees or broadleaf evergreen trees;
- At least 70%0f the required trees shall be deciduous
- Shade trees at the rate of a minimumXder planter and/orl per
100 sq. ftof planter.
- For parking lots with 10 to 3&alls, seven percent of the vehicle
use area shall be landscaped.
- For parking lots with 31 or more stalls, 10 percent of the vehicle
use area shall be landscaped.

1 Minimum sizes at installation are as follows:
- 1.75" caliper street trees;
- 1.5" caliperother deciduous trees;
- 8'+ height vine maples and other mu#iemmed trees;
- 6'+ height evergreen trees;

Seasonal restrictions:

9 The plan shall clearly indicate the construction sequence for
establishment of all erosion control work, both temporary and
permanent, for the drier season and wetter winter months.

Tree protection

Definition of significant trees:

Heritage trees are specifically protected’2s

1 Evergreen: 15"+ at 4' from ground surface
1 Deciduous: 12" + at 4' from ground surface (other than red alder
and cottonwood trees)

Tree retention incentives:
not found

Protection of significant trees:

1 In the grading and clearing permit review process:

1 In general, all significant trees shall be preserved in areas design
for open space, setbacks or landscaping.

1 The placement of structures and impervious surfaces in
development projects shall be designed to maximize the number
significant trees that can and will be preserved on the site.

1 Grading within the drip line of significant trees that are to be

retainedshall be prohibited to prevent damage to significant treeg

Tree replacement requirements:
9 The director may require the applicant to plant replacement treeg
a size and species to be approved by the director if significant tre
are removed by the apmlant as part of the development proposal
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City: Tukwila

Year of most recent tree ordinance updatavgs

Tree City USA (year Joinedpo2

Permit is required for tree removal in these
conditions:

Grading and clearing requirementsot found
Pruning requrements: not found

1 In sensitive (critical) areas

1 In requiredlandscaping areas.

9 On the Green/Duwamish Shoreline.

1 In rightsof-way

1 Hazard tree removal does not require a permit but requires proof
hazard, and replanting is still required in sensitive areas.

Seasonal restrictions:

9 The timing and methods to be used in any proposed vegetation
removal shall be such that impacts to protected vegetation, wildli
fisheries, and the surrounding environment are minimized.

Landscapingequirements:

9 MDR & HDR: 40% horizontal tree coverage in 10 yrs. only in

1 MDR/HDR, Office/ Mixed Use Office, Urban Ctr, Tuk S., Comme
Light Industrial, Residential Commercial: 1 tree each 30 '

1 Light & Heavy Industrial, MIC, Neighborhood commerciaibd
each 20"

1 Parking lots: 1 tree per landscaped island, no stall more than 10

stalls or 110 ' from a landscaped area.

Right of way limitations:
9 Public Works permit required for tree removal in the ROW.
9 Topping in the ROW is considered removal.

Protection of trees during construction:

1 Tree removal proposals shall include tree protection measures which meet or exceed best management practices and culaets sfan
professional aboriculture, and which are sufficient to ensure the viability @fpted trees and other vegetation identified for retention, an
shall incldue measures sufficient to protect any Sensitive Area, its Buffer and vegetation within the shorellmgphotEnvironment.

1 During clearing and/or construction activities, all fgcted vegetation shall be surround by protective fencing whcih prevents adverse
impacts associated with clearing from intruding into areas of protected vegetation.

Tree protection

Definition of significant trees:
9 Diameter of 4"+ measured at 4' abotre ground

Heritage trees are specifically protectedid

Tree retention incentives:
9 not found

Protection of significant trees:
1 See tree replacement

Tree replacement requirements:

1 Replacement ratios in sensitive areas (based on diameter of treg
removed):

-1:1¢ 4-8" diameter
-2:1¢ 8-12" diameter
-4:1¢ 12-18" diameter
-6:1¢ 18-24" diameter
-8:1¢ 24"+ diameter

1 In wetlands, watercourses, and their buffers replacement plants
may be between 1 and 5 gal. potted plants.

1 In landscaped areasl:1 replacement that will attain a similar size
and canopy coverage at maturity as the removed tree would hay|
attained.

1 Planting size:

- Deciduous: 2.5"+ caliper,
- Evergreen: 68" in height
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City: Woodinville

Year of most recent tree ordinancepdate: 2013

Tree City USA (year Joined)9s

Permit is required for tree removal in these

conditions:

Permit required for removal except:

1 Emergency Tree Removalith City notification within 7 days Any
tree on private, developed property th@bses an imminent threat
to life or property. The party removing the tree will contact the Ci
within seven days of removal to provide documentation of threat
for approval of exemption. If the City Tree Official determines thg
the emergency tree removavas not warranted, he or she may
require that the party obtain a permit and/or require that
replacement trees and vegetation be replanted as mitigation, in
accordance with WMC 21.15.120(8)(b).

1 (2) Utility Management. Trees may be removed by the Cittitity
provider in situations involving immediate danger to life or
property, or interruption of services provided by a utility.

1 (3) Commercial Nurseries or Tree Farms. A nursery or tree farm
owner may remove trees that are being grown to be sold as
Chrigmas or landscape trees.

1 (4) Removal of nonsignificant trees with a diameaéibreastheight
of less than two".

1 (5) Trees within the public righif-way, and trees removed as part
of a City construction project, shall be subject to the requirement
of Chapter 2.24 WMC.

Seasonal restrictions:

1 In critical areas, clearing shall be allowed only from May 1st to
October 1st of each year; provided, that the Development Servic
Director may extend or shorten the dry season on a dasease
basis depending on actual weather conditions, exdbpt timber
harvest, not including brush clearing or stump removal, may be
allowed pursuant to an approved forest practice permit issued by
the City or the Department of Natural Resources.

Grading and clearing requirements:

1 (i) The grade shall not be elevated or reduced within the critical r
T2yS 2F (NBSa (2 065 LINBASNWBISH
authorization based on recommendations from a qualified tree
professioral. The City Tree Official may allow coverage of up te g
KItF 2F GKS INBI 2F GKS (GNBS(
clay) to the minimum depth necessary to carry out grading or
landscaping plans, if it will not imperil the survival of theetre
I SN A2y RSGAOSa YIé 065 NBI dzA

1 (i) If the grade adjacent to a preserved tree is raised such that it
O2dzA R &f 2dza3K 2NJ SNBRS Ayid2 @K
permanently stabilized to prevent suffocationtbe roots.

1 (iii) The applicant shall not install an impervious surface within th
critical root zone of any tree to be retained without the
authorization of the City Tree Official. Alternatives to installing
impervious surface within the critical root zgreuch as a
meandered sidewalk or shifting improvements, shall be consider
prior to approval of installation of impervious surface within the
critical root zone. The City Tree Official may require specific
construction methods and/or use of aeration dees to ensure the
GNBSQa adz2NBAGEE | yR (0 2indicady A Y A
damage to the impervious surface.

1 (iv) Utility trenches should be located outside of the critical root
zone of Type 1 trees. If utilities must be placed within the critical
ro2G T2ySz GKS | LILX AOIydQa |dz
to the satisfaction of the City Tree Official that the design will
adequately support the lonterm viability of the trees.

1 (v) Trees and other vegetation to be retained shall be protécte
from erosion and sedimentation. Clearing operations shall be
conducted so as to expose the smallest practical area of soil to
erosion for the least possible time. To control erosion, it is
encouraged that shrubs, ground cover and stumps be maintaine
the individual lots, where feasible.

Landscapingequirements:
1 Type I:
- A mix of primarily evergreen trees and shrubs placed to form a
continuous screen;
- At least 70% evergreen trees;
- Evergreen trees spaced no more than 15' on center;
- Broadleaf trees spaced no more than 20' on center;
1 Type II:
- A mix of evergreen and broadleaf trees and shrubs spaced to
create a filtered screen;
- At least 50% broadleaf trees and at least 30% evergreen trees;
- Evergreen trees spaced no more than 15' on center;
- Broadleaf trees spaced no more than 20' on center;
1 Type lll:
- A mix of evergreen and/or broadleaf trees spaced to create a
continuous canopy;
- At least 70% broadleaf trees;
- Trees spaced no more than 25% on center;
1 Type IV (Parking):
- Canopytype broadleaf or evergreen trees, evergreen shrubs an
groundcovers planted in islands or strips;
- At least 90% of the trees shall be broadleaf.

Right of way limitations:

1 Street trees within the rightf-way shall be spaced at an average
25' on center, with no less than 15' on center and no more than 3
on eenter.

1 The City shall have the right to regulate the species, installation
method, and relative condition of trees located in the City righfts
way and Cityowned property.

1 Trees and plants shall be considered for preservation and plantir
all City caistruction and/or land use projects.

9 Tree planting and protection shall be in accordance with the tree
care standards manual.

1 Private parties may plant trees on property owned by the City wit
written permission.

1 Any planting of public trees that faile tomply with the standards
established in the tree care standards manualmay be declared &
public nuisance.

Protection of trees during construction:

A meeting orsite between the City Tree Official and the contractor shall determine that these staral@ dsetprior to site disturbance:
1 Protected Area. A protected area shall be established including the area five feet beyond the dripline of retained trees.
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1 Placing Materials Near Trees. No person may conduct any activity within the protected area featigsignated to remain, including but
not limited to equipment, solvents, building material or soil deposits, orconcrete washout or other chemicals. Duringotionstne person
shall attach any object to any tree designated for protection.

1 ProtectiveBarrier. Prior to any development, land clearing, filling or any land alteration, the applicant shall:

- Erect and maintain readily visible temporary protective fencing which completely surrounds the protected area of all teteisied
groups of treesnd their understory. Fences shall be constructed of chain link and be at least 4' high.

- Install highly visible signs spaced no further than 15' along the entirety of the protective tree fence. Said sign mpeiEsldyy the City
Tree Official and sffiat &G F GS G F YAYAYdzy a¢NBS t NBGSOGAZ2Y ! NBIF X 9y NIy
enforcement to report violations.

- Prohibit excavation or compaction of earth or other potentially damaging activities within the barriers; ctiugtiess may be approved by
and under the supervision of a qualified tree professional retained.

- Maintain the protective barriers in place until the City Tree Official authorizes their removal, which shall not be poiopietion of major
site develpment.

- Ensure that any approved landscaping done in the protected area subsequent to the removal of the barriers shall be aedomigblisght

machinery or hand labor.

1 In addition to the above, the City Tree Official may require the following asaitditions require:
- If equipment is authorized to operate within the critical root zone, the areas adjoining the critical root zone shall bechtale depth of at
least 6", or with plywood, metal or similar material to protect roots from damage.
- Minimize root damage by excavating a tfamt-deep trench, at edge of critical root zone, to cleanly sever the roots of trees to be retair
- Corrective pruning performed on protected trees in order to avoid damage from machinery or building activity.
- Maintenance of trees throughout construction period by watering.

Pruning requirements:

should be weldistributed and balanced.

1 All required trees shall be maintained throughout the life of the development.
1 Topping or pruning to the extent that would constitute tree removal is not allowed.
1 If a required tree smaller than 6" dbh is topped, it must be replaced.
1 If a tree 6"+ dbh is topped, the property owner may be subject to enforcement actions.
1 Trees may be windowed or limbed up using best management practices. The following technichesstfoy pruning shall be used.
- Crown Cleaning removing dead, dying, diseased, crowded, weakly attached, owiger branchesnot reducingthe canopy.
- Crown Thinning, selective removal of branches throughout the crown of the tree to improveimtdight and air. Remaining branches

- Crown Raising removal of the lower branches of the tree to provide height clearance, typically 8 feet for pedestrians and 16' for veh
- Windowingc removing several tanches symmetrically within an area o&h i NS S Q&

ONR gy (2 SyKIFIyOS @)

Tree protection

Definition of significant trees:

Heritage trees are specifically protected/2s

1 An existing healthy tree with 6"+ dbh.

Tree retention incentives:not found

Protection of significant trees:

1 A tree density calculation, using tree credits, is mandated in codg
More credit is given trees with larger diameters.

1 Any new development or redevelopment that results in an addition,
alteration or repair that adds square footage equal to or greater than
25% of the existing square footage, or has construction costs of an
amount equal to or greater than 25% of the assesgade, of the
structures onsite, shall fully comply with the tree density requirement]

1 Undeveloped sites and developed sites subject to the tree density
requirements shall meet the required minimum tree density as follow
- 60 tree credits per acre
- 30 tree credits per acre for singtamily residential lots less than 7,20
sq. ft. and lots in the Central Business District.

1 Priority trees to be retained are viable, healthy, windfirm trees that a
(a) Heritage trees; (b) Specimen trees; (c) Treeag@nd associated
vegetation that are to be set aside as preserved groves;(d) Wildlife
habitat; (e) Trees in geologically hazardous areas; (f) Trees that are
than 75 yrs. old or have a diametat-breastheight of at least 20"; or
(g) Trees that are part of a grove that extends into abutting property,
such as in a public park, open space, sensitive area buffer or otherw
preserved group of trees on adjacent private property. If significant
trees must be removed in these situations, an adequatedrdf trees
may be required to be retained or planted on the edge of the remain

grove to help stabilize the remaining trees.

Tree replacement requirements:

1 1:1 for sites and activities requiring a minimum tree density and whe
the existing trees to beetained do not meet the minimum tree density
requirement, supplemental trees shall be planted to achieve the
required minimum tree density.

9 Tree location priorities:

- OnSite: (1) In preserved groves, critical areas or their buffers; (2)
Adjacent to stom water facilities as approved by the Public Works
Director; (3) Entrance landscaping, traffic islands and other common
areas in residential subdivisions that have enough area to support a
mature tree of that species, as listed in the City of WoodinvidatP
Species List; (4) Site perimeter; (5)On individual residential building
- Off-Site. When room is unavailable for planting the required trees o
site, or planting orsite would create nuisance or hazard trees, then tt
may be planted at anotheCity Tree Official approved location in the
City. The site chosen shall be in the same neighborhood, as designg
in the Comprehensive Plan, as the subject site whenever possible.

- City Tree Fund. When the City Tree Official determinesitenand off
site locations are unavailable, then the applicant shall pay an amoun
money approximating the current market value of the supplemental
trees plus an additional 50 percent for maintenance, into the City tre
fund.

il Planting size: 2" dbh
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City: YarrowPoint

Year of most recent tree ordinance updatenio

Tree City USA (year Joinedp10

Permit is required for tree removal in these
conditions:

1 On City property

1 On City righiof-way

Grading and clearing requirementsot found
Landscapingequirements:not found

Protection of trees during constructiorot found
Pruning requirementshot found

Seasonal restrictiongiot found

Right of way limitations:
public property as may be necessary to ensure public safety.

be in violation of this code.

1 The town shall have the right to plant, prune, maintain, and remove trees, shrubglamd within all towrowned rightsof-way and other

1 Any person or entity found to have removed a protected tree within any town-ofhtay, without the written permission of the town, shal

Tree protection

Definition of significant trees:

Heritage trees are specifically protectedid

not found - - -
1 Tree retention incentives:
9 not found
Protection of significant trees: Tree replacement requirements:
1 not found 9 not found
Comments:

1 A Tree Board manages public trees and evaluates requests for maintenance and/or removal.
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